CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC
TRONG KHONG GIAN

| CHUONG |

BAI 1: HAI PUONG THANG VUONG GOC

1. GOC GIUA 2 PUONG THANG:

Dinh nghia

Goc gitra hai duong thing a,b trong khong gian, ki hiéu (a,b), 1a goc gitra hai dudng thang '
va b' cing di qua mot diém va lan lugt song song hoidc tring v6i a va b.

Nhén xét

a) Dé xac dinh goc giita hai duong thang a va b ta c6 thé 1ay diém O thudc mot trong hai duong
thang d6 rdi v& mot dudng thang qua O va song song v4i dudng thing con lai.

b) Vi hai duong thang a va b batki: 0°<(a,b)<90°.
2. HAI PUONG THANG VUONG GOC TRONG KHONG GIAN:

Pinh nghia: Hai duong thing a va b dugc goi 1a vudng gbc v6i nhau, ki hiéu a L b, néu goc
giita chung bang 90°.
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@ HE THONG BAI TAP TU LUAN.
<0> PHUONG PHAP.

Dé tinh s6 do cua géc gifra hai dudng thang (d,) va (d,) ta c6 thé thuc hién tinh thong qua goc

gifta hai duong thiang cét nhau 1an luot song song véi hai duong thang da cho.
Buéc 1. Str dung tinh chét sau:

(dl,dz):a
d.d))=(d,d. )=
{dz//d3 =(d,d;)=(d,d;)=a

Buwdée 2. Ap dung dinh li cosin trong tam giac dé xac dinh goc.

@ BAI TAP.

Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cho hinh lang tru dang tam giac ABC.A'B'C' ¢6 ddy ABC la tam giac cén,
AB = AC =a,BAC =120° va canh bén AA' =a+/2. Tinh géc giita hai dudng thing AB' va BC.
Cho hinh 1ap phuwong ABCD.A'B'C'D' . Tinh goc giita 2 dudng thing

a) ABva B'C'

b) AC va B'C'

c) A'C' va B'C

Cho hinh chép S.ABCD c¢6 day 1a hinh vudéng ABCD canh bang a va cac canh bén déu bing
a.Goi M va N lan luot la trung diém ctia AD va SD. S6 do clia goc (MN, SC) bang:

Cho hinh chép S.ABCD, c6 day ABCD 14 hinh vudng tdm O, canh bang a; S4 vudng goc véi day
va SA = a3 . Khi do, cosin goc giita SB va AC bing

Cho tir dién déu ABCD c6 canh bﬁng a, M 1a trung diém cua canh BC. Goi « 1a gbc gitra hai
duong thang AB va DM, khi d6 cosa bang

Cho hinh hop thoi ABCD.A'B'C'D’ ¢6 tit ca cac canh bang a va ABC = B'BA=B'BC =60°.
Ching minh tir gidc A'B'CD 1a hinh vuong.

Cho hinh hop ABCD.A'B'C'D’ ¢6 d6 dai tit ca cac canh bang a va cac goc BAD, DAA', A'AB
déu béng 60°. Goi M, N lan luot la trung diém cua AA4'.CD.Goi a la gdc tao boi hai duong
thang MN va B'C, tinh gia tri ctia cosa .

Cho tur di¢gn déu ABCD canh a, M 1a trung di€m cua canh BC'. Tinh goc gitra hai duong thang
AB va DM.

Cho tér dién ABCD cb CD — %AB. Goi G.E.F Ian lugt 1a trung diém cia BC. AC.DB, bit

EF =% AB . Tinh goc gitta CD va AB.

Cho hinh chép S.4ABCD, c6 ddy ABCD 1a hinh vudng tdm O, canh bang a ; SA vudng goc véi day
va SA=a+/3 . Tinh cosin goc gitta SB va AC.

Page 2

Swu tdm va bién soan



Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.4BCcd BC = a~/2 , cac canh con lai déu bang . Goc giita hai duong thang
SB va AC bang:

Cho hinh chép ttr giac déu S.4BCD c6 day 1a hinh vudéng ABCD canh ., d6 dai canh bén ciing
bang .. Goi M, N lan luot 13 trung diém cta cac canh SA4 va BC . Goc gitta MN va SC bang
Cho hinh 13p phwong 4BCD.4'B'C'D’, goi [1a trung diém cta canh AB . Tinh cosin cua goc
giita hai duong thang 4'Dva B'I dugc két qua la

Cho tir dién ABCDcb6 AB=CD=a.Goi M, N lan luot 13 trung diém AD va BC . Xac dinh do
dai doan thang MN dé goc giira hai duong thang AB va MN bang 30°.

Cho tir dién ABCD ¢6 4B = AD = a va BAC = BAD = 60°,CAD =90° . Goi M 13 trung diém cita

. , . 1
canh CD. Tinh d¢ dai canh AC d¢€ cosin goc gitra hai duong thang AC va BM bang ﬁ .
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| CHUONG |
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@ HE THONG BAI TAP TU LUAN.
<0> PHUONG PHAP.

Dé tinh s6 do cua géc gifra hai dudng thing (d,) va (d,) ta c6 thé thuc hién tinh thong qua goc
giita hai dudng thang cit nhau lan luot song song véi hai dudng thing di cho.
Buéc 1. Str dung tinh chét sau:
(dd))=«a
=(d,,d,)=(d,,d;)=a
{dz//ag () =(d.)

Buwdée 2. Ap dung dinh li cosin trong tam giac dé xac dinh goc.

@ BAI TAP.

Caul: Cho hinh lang tru dang tam giac ABC.A'B'C' c¢6 day ABC la tam giac can,
AB = AC = a,BAC =120° va canh bén A4’ = a2 . Tinh goc giita hai duong thing 4B’ va BC.
Loi gidai
B, c’

Tacé BC//B'C'=(4B',BC)=(4B,B'C")
Xét AAB'C' ¢ AB'= AC' =~/ AB* + BB” = a\J3
Ap dung dinh 1y cosin cho AABC, ta co
BC? = AB* + AC* —2.4B.AC.cos BAC
=a’+a’ -2.a.a.cos120°=3a’
= BC=BC'=a\3
Suy ra AAB'C' déu, do d6
(4B',BC)=(A4B',B'C') = AB'C' = 60°
Cau 2: Cho hinh 1ap phuong ABCD.A'B'C'D' . Tinh gbc giita 2 dudng thiang
a) ABva B'C'
b) AC va B'C'
¢) A'C' vi B'C
Loi gidai
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Af D!

B C
a) Taco AB//A'B ma (A'B',B'C")=90° nén (4B, B'C’)=90°
b) Vi tir gidc ABCD 14 hinh vuéng nén (AC, BC) =45°.
Tacé BC//B'C' nén (AC,B'C’)=45°
¢) Tacd AC//A'C' vi AACB' 1a tam gic déu vi c6 cac canh déu bang duong chéo ciia cac hinh
vudng bang nhau. Do d6 (A'C'/,B\’C) = m =60°.

Ciu 3: Cho hinh chdp S.ABCD c6 day la hinh vudéng ABCD canh bing a va cac canh bén déu bing
a.Goi M va N lan luot 1a trung diém ctia AD va SD. S6 do clia goc (MN, SC) bang:

Loi giai

Ta co: MN //SA=(MN,SC)=(54,5C).

Ta lai c6: AC = a2 . Xét ASAC, nhan thdy: AC> =S4> +SC”.
Theo dinh li Pitago ddo, ASAC vudng tai S . Suy ra: £ASC =90° hay
(MN,SC)=(54,5C)=90°.

Ciu 4: Cho hinh chop S.ABCD, c6 day ABCD 1a hinh vudng tim O, canh bang a; SA vudng goc voi day
va SA = a3 . Khi do, cosin goc giita SB va AC bing

Loi gidi
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A
a./3 \’
3 T --------- > D
BL - a (
Goi 714 trung diém cta SD
= OI 1a dudng trung binh cua ASBD
Ol//SB
= SB NSA*+ 4B \3d’+d’
OI == = =da
2 2 2

Vi OI //SB=> (8B, AC)=(0I,AC) = A0l

2 2 2 2
Ta co: AI=S7D=\/SA ;AD =\/3a2+a =qa

= Al =0l = AAOI can tai L.
Goi H 1a trung diém ciia O4 = IH 1 OA

Vi 0H=%=£:a‘5
2 4 4
a2
Xét AOHI , ta co: cos]—TO\I_OH 4 :_2
04 a 4

5

Vay cos(SB, AC)—cosHOI——

Cho tir dién déu ABCD c6 canh bﬁng a, M 1a trung diém cua canh BC. Goi « 1a gbc gitra hai
duong thing 4B va DM, khi d6 cosa bang

Loi gidi:
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A
S AT
‘ff .,r | /
Fagl
C

Goi N 1a trung diém ctia AC
= MN la duong trung binh ctia AABC

MN//AB
= 1

MN = ) AB

Vi ABCD va AACD 1a cac tam giac déu canh bang a
= MD =ND = ;/_

Vi MN //AB = o =(AB,DM ) =(MN, DM )
Xét AMND , ta co:

——  MN*+MD’ - ND*

cos NMD =
2MN.MD
G128
B 2 2 2 1 ﬁ -0
) p @ a3 23 6
2 2

:]@<90°:>(1\4]\],//D\A/[)=]ﬁ/[7)

\/_

Vay cosa = cos NMD =

Cau 6:  Cho hinh hop thoi ABCD.A'B'C'D' ¢6 tat ca cac canh bang a va ABC = B'BA=B'BC = 60°.
Chirng minh t&r gidac 4'B'CD 1a hinh vuong.

Loi gidi
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Cau 7:

Cau 8:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ta co tir giac A'B'CD 1a hinh binh hanh.
Do B'BC =60° nén ABB'C déu. Suyra B'C=a.
Do @6 CD =B'C=a nén A'B'CD 1a hinh thoi.

2 2
- a a

Tac6 CB'.CD :(55+E37)j32 =CB.BA+BB'B :—7+7:0.

Suyra CB' L CD . Vay tit gidc A'B'CD 1a hinh vudng.

Cho hinh hop ABCD.A'B'C'D’ ¢6 d¢ dai tit ca cac canh bang a va cac goc BAD, DAA', A'AB
déu béng 60°. Goi M, N lan luot la trung diém cua AA4'.,CD.Goi a la gdc tao boi hai duong
thang MN va B'C, tinh gia tri ctia cos« .

v6i P 1a trung diém cua DC'.
MN//A'P

) {A’D //B'C
a
Suyra (MN,B'C)=(A'P,A'D)=DAP
Vi BAD = DAA' = A'AB = 60° va chc canh ctia hinh hop bang a.
Dodé A'D=a,C'D=C'A'=av3.
A!DZ +A!c!2 ~ DC,Z
2

Ap dung dinh 1y cosin cho tam gisc A'DP, ta c6
AD*+ AP -DP* 35

24'D.A'P 10
Cho tir dién déu ABCD canh a, M 1a trung diém cua canh BC. Tinh goc giira hai duong thing
AB va DM.

Suyra A'P= :A’P:%.

coSa =

Loi giai
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A

Goi N 1a trung diém AC thi MN//AB.
Suy ra (m) = (m) )

2 2 a2
Ta o6 COSDMN:MN +DM* - DN

2.MN.DM
a ? a\/§ ’ a\/§ ’
_@ [J (2] B
. )@ a3 6
22

— 3
Suy ra DMN = arccos% .

Vay (m) = arccosg.

Cho tir dién ABCD ¢6 CD = % AB. Goi G.E.F lan luot 13 trung diém cia BC, AC, DB , biét

EF =% AB . Tinh goc gitta CD va AB.

Loi giai

Goi G 1a trung diém cta BC.
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Pit AB=a.Taco Ge=B _4
2 2
er=SP _2 p_2% pp_3 4p_2%
2 3 3 6 6
2 2 2
a’ 4a” 25a
Tudo GE>+GF> == +2 — - EF?
4 9 36

= AGEF vuong tai G.

Vi GE//AB,GF //CD nén (4B,CD)=(GE,GF )= EGF =90°.
Céu 10: Cho hinh chép S.ABCD, c6 day ABCD 14 hinh vudng tAm O, canh bang a ; S4 vudng goc voi day
va 84 = a\/g_ Tinh c6sin goc gitra SB va AC.

Loi giai

Goi 714 trung diém cta SD
= OI 1a duong trung binh cia ASBD . Suy ra

OI//SB
oy SB_NSA +4B" _\3d’+a’ _
2 2 2

Vi OI //SB = (SB, AC) = (0I, AC) = AOI

SD NS4 +AD*  \3d’+d’

Tacd Al =— =q
2 2 2
= Al =0l = AAOI cantai l.
7 04 AC a2
Goi H 13 trung diém ciia 04 = IH 1 OA va OH=7=T:§
a2 3
— OH 2
Xét AOHI ¢6 cos HOl == —_4 _NZ
Ol a 4
—
Vay cos(SB, AC) = cos HOI =§.

Cau 11: Cho hinh chép S.ABCcd BC = a~/2 , cic canh con lai déu bang d. Goc giira hai duong thang
SB va AC bang:
Loi gidi
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Cau 12:
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Tap c6 AB* + AC® =a” +a” =2a° = BC?. Suy ra tam giac ABC vudng tai A .

Goi H, M, Nlan luot 1a trung diém ciia BC, 4B, SA.

MN//SB . . o ‘
nén goc gitta SB va AC la goc gitta MN va MH .
MH /| AC
BC a2
MN:S—Bzﬁ, NH=£=£, AH="—"="2
2 2 2 2 2 2

24° a\/z

Xét tam giac SBC ¢6 SB=SCnén SH 1 BC = SH =SB> - HB’ = ,|a’ - YR

Lai c6 H la tAm duong tron ngoai tiép tam giac ABC .
Ma S4 =SB =SC =anén SHJ_(ABC) . Suy ra tam giac SAH vudng can tai H .

HN = % = % . Do d6 tam giac MHN déu canh % . Goc can tim béng 60°.

Cho hinh chép ttr giac déu S.4BCD c6 day 1a hinh vudéng ABCD canh ., d6 dai canh bén ciing
bang .. Goi M, N lan luot 1a trung diém cta cac canh SA4 va BC . Goc gitta MN va SC bang
Loi giai

Goi P la trung diém cia SB , taco SC// NP=>(MN,SC)=(MN,NP)= MNP

2(SC*+A4C*)-84> 2(a’+2a°)-a’ 542
Ma MP=Lap=%; np=Lsc-2; MC* = ( ) = ( ) S
2 2 2 2 4 4 4
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Mgzﬂ
=
2 E+3L _a2
MN? = Z(MC2+MBZ)—BC2 L4 4 3d?
B 4 B 4 T4
3
— NP>+ MN*-MP* MN a\z/_ NE)
Do d6 cos MNP = = = ==
2.NP.MN QNP ,a 2
2

Vay m=300.

Céu 13: Cho hinh 1ap phuong 4BCD.4'B'C'D’, goi 14 trung diém cia canh AB . Tinh cdsin cta goc
gitta hai duong thang A'Dva B'I duoc két qua 1a

Loi giai

AF

A

Goi dg dai canh hinh 1&p phuongla a > 0.
Taco B'C/ A'Dz(m):(li'/l,B\'C),

Tinh duoc BT =,|a® + (EJ “*2/— —CI;B'C=a\2.

af 2 5 af 2
[ 25j +(a\/§) _( QSJ 242 \/ﬁ
2.a;/§.aﬁ :azm: 5

Trong tam giac B'CI c6 cosIB'C =

i

Vay cos(A D B'I) =
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Céu 14: Cho ttr dién ABCDc6 AB=CD=a.Goi M, N lan luot 14 trung diém AD va BC . Xac dinh do
dai doan thang MN dé goc giira hai duong thang AB va MN bang 30°.
Loi giai

A

M
B D
N
C
Goi P 1a trung diém AC .
Tacd NP//AB,MP//CDa NP=MP=%
_. (4B VN = (NP
2 2
2 2 2 MN2+i—i
cosiTNp — MN® + NP* — MP* _ 44 _MN
2 MN.NP > MN.2 a
2
N MNP =30°
(AB,MN)=30°=| __
MNP =150°
M
MNP = 30<>:>—N=£ MN:%.
— MN
MNP =150°= —=—§ (loai).

Cau 15: Cho tir dién ABCD c6 AB = AD = a va BAC = BAD =60°,CAD =90° . Goi M 13 trung diém ciia
q 7 o1
canh CD. Tinh d6 dai canh AC d¢€ c6sin goc gitra hai dudong thang AC va BM bang ﬁ .

Loi gidi
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A

D
Goi N 1a trung diém cua AD. Ta co (m) = (m) =«
bat AC=2x=>MN=x>0

a3

Theo bai ra ta c6 tam giac ABD déu canh a nén BD =a,BN = —
Tam giac ACD vudng tai A nén DC? = AD> + AC? = a* + 4x”
Xét tam giac ABC ta co6 BC? = a* +4x* —2ax

a*+a’ +4x* -2ax  a* +4x° 3 3a® +4x* —dax

Do d6 BM* =
2 4 4
3a® +4x* —4dax o 3a°
2 2 2 —
Ta tinh cos BMN = BM"+MN” — BN = 4 4
2BM .MN ) V3a® +4x% —dax .
. 5 .
8x* —4ax 2x—a

4x.\/3a2 +4x* —4ax \/3a2 +4x* —4dax
Theo gia thiét ta co

cosa:| 2x—a |:L
|\/3a2 +4x7 —4ax| V3

Dox>0nén x=a= AC=2x=2a

x
<:>8x2—8ax:0<:>[
xX=a
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QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI 1: HAI PUONG THANG VUONG GOC

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1: XAC PINH GOC GIUA HAI PUONG THANG

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Ciu 6:

Cau 7:

Cho hinh lap phuong ABCD.A'B'C’'D’ . Géc giita hai duong thing BA’' va CD bang
A. 60°. B. 90°. C. 45°. D. 30°.

Cho hinh lap phuong ABCD.A'B'C'D’ . Géc giita hai dudng thing AB va A'C’ bang

A B
A»— ----------------- B
D c
A. 60°. B. 45°. C. 90°. D. 30°.

Cho hinh chop S-ABCD ¢4 ABCD 13 hinh vudng canh @, tam giac S4D déu. Goc giita BC va
S4 1a:

A. 60°. B. 30°. C. 90°. D. 45°.
Cho hinh 1ap phuong ABCD.A'B'C'D' . Tinh goc giita hai dudng thing B'D’ va AA'.
A. 90°. B. 45°. C. 60°. D. 30°.

Cho hinh chép S.ABCD c¢6 tit ca cac canh déu bang nhau. Goi I va J lan luot 13 trung diém
cua SC va BC. S6 do ctia goc (1J,CD) béng:
A. 90°. B. 45°.

C. 60°. D. 30°.

Cho hinh 1ap phuong ABCD.A'B'C'D’ . Géc giira hai duong thing BA' va CD bang
A. 45°, B. 60°. C. 30°. D. 90°.

Cho hinh 1ap phuong ABCD.A'B'C'D’. Géc giita hai dudong thing 4'B va AD' bang
A. 60°. B. 120°. C. 90°. D. 45°.
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Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:
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Cho hinh lang try tam giac déu ABC.A’B’C° c6 AB=a; AL’ = a3 . Gée giita hai duong thing
AB’ va CC’ bang
A. 30°. B. 60°. C. 45°. D. 90°.
Cho hinh 1ap phuong ABCD.A B,C,D,. Goc gitra hai duong thang AC va DA, bang
A. 60°. B. 90°. C. 45°. D. 120°.
Cho hinh chép tir gidc S.ABCD c6 tit ca cac canh déu bang a . S6 do goc giira hai dudng thing
SA4 va CD bang
A. 30°. B. 90°. C. 60°. D. 45°.
Cho ling try ABCA'B'C’ ¢6 tit ca cac canh bang nhau
A B

CV

Goc gitra hai duong thang AB va C'A’' bang

A. 30°. B. 60°. C. 45°. D. 90°.
Cho tt dién ABCD c6 hai mit ABC va ABD 1a cac tam giac déu. Goc gitta AB va CD 1a?
A. 120°. B. 60°. C. 90°. D. 30°.

Cho hinh ling tru dmg ABC.4'B'C" ¢6 day la tam giac déu canh bang a+/3 va canh bén bang
a . Goc giita dudng thang BB' va AC' bang

A. 90°. B. 45°. C. 60°. D. 30°.

Cho hinh chop S.ABCD c¢6 ABCD 1a hinh binh hanh va mét bén S4B 1a tam gidc vuong can
tai S . Goc giira hai duong thang S4 va CD bang

A. 60°. B. 90°. C. 30°. D. 45°.

Cho tir dién déu ABCD . Goi M, N lan luot 1a trung diém cac canh AB va BC. Tinh s do g6c
giira hai duong thang MN va CD.

A. 30°. B. 60°. C. 45°. D. 90°.

Cho ti dién ABCD vé6i day BCD 1a tam giac vudng céan tai C. Cac diém M,N,P,Q lan luot
1a trung diém cia 4B, AC,BC,CD . Goc giitta MN va PQ bing

A. 45, B. 60°. C. 30°. D. 0°.

Cho hinh chép S.ABC c¢6 dd dai cac canh S4=SB=SC=A4AB=AC=a va BC= a\/z. Goce

giita hai dudng thing 4B va SC bang
A. 60°. B. 90°. C. 30°. D. 45°.
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Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.4BCD cé day ABCD 1a hinh vudng canh a, tam gidc SAD déu. Goc giira
BC va SA bing
A. 60°. B. 30°. C. 90°. D. 45°.

a2

Cho hinh chép tir giac déu S.ABCD cb day 1a hinh vuéng ABCD tam O canh a, SO = 5

goc giira hai duong thang 4B va SD 1a
A. 120°. B. 60°. C. 30°. D. 90°.

Cho hinh ling tru ABC.A'B'C' ¢6 day 1a ABC 1a tam giac cantai 4, M 1a trung diém cta BC

Goc giira hai duong thang B'C’ va AM bang
A. 60°. B. 30°. C. 45°. D. 90°.

J3

Cho tirdién ABCD ¢6 AB=CD=a,JI = aT, 1,J lan luot 1a trung diém cua 4D, BC . S6 do

goc giita hai duong thang 4B va CD bang

A. 60°. B. 30°. C. 45°. D. 90°.

Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vuong canh a, canh bén S4 =2a va vudng goc
v6i mit phang day. Goi F 14 trung diém canh 4B va G la trung diém cua SF . Goi « 1a goc
tao boi hai duong thang CG va BD. Tinh cosa ?

A V82 B, V4L o, WAL D, V82
41 41 41 82

Cho hinh chép S.ABCD c6 day hinh vuéng, tam gidc SAB vudng tai S va SBA = 30°. Mit
phang <SAB ) vudng goc voi miat phang ddy. Goi M 1a trung diém cia AB . Tinh cosin goc tao

bdi hai duomg thang (SM, BD).

V2 V26 V2
A.%. B.E. C. 5 D. =

Cho tir dién déu ABCD canh a. Goi M 1a trung diém cua BC. Tinh cosin goc giita hai dudng
thang AB va DM

V3 V3 V2

A, —. B.l. C.—. D. —.
6 2 2 2
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Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cho hinh lang tru dtmg ABC.A'B'C" ¢6 day la tam giac vuong tai 4, BA=2AC =2a, canh bén
AA'=2a, M latrung diém BC . Cosin goc giita hai dudng thing B'C va AM bing

B Cf!

V5 NG 1

A, ——. B. —. C. —. D.
5 5 2

Cho hinh chop S.ABCc6 ddy ABC la tam giac vudng can tai C. Tam giac S4B vudng can tai
S va BSC =60°. Goi M latrung diém canh SB, ¢ la goc gitra duong thing 4B va CM . Khang

dinh nao sau day dung?

N | =

NG NG B NG
A. COS¢=T. B. COS¢=7. C. cosqp=?. D. cos¢=?.

Cho hinh hop ABCD.A'B'C'D' ¢6 @6 dai tit ca cac canh bang a va cac goc BAD, DAA', A'AB
déu bang 60°. Goi M, N lan luot la trung diém cua A4',CD . Goi a 1a goc tao boi hai duong
thaing MN va B'C, gi4 tri ciia cosa bang:

AL B. . c. = p. 35

J5 J5 J5 S 10

Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng canh a, SA L(ABCD), SA=a va M
1a trung diém canh SD. C6-sin goc giita duong thang 4C va duong thing BM bang

A. ﬁ B. L C. ﬁ D. ﬁ
3 NE) 6 6
Cho hinh chop S.ABCD ¢6 day ABCD 1a hinh vudng, canh bén S4 vudng goc voi mit phing
day, SA=AB=a. Goi M 1a trung diém cua SB. Goc giira AM va BD bing
A. 45°, B. 30°. C. 90°. D. 60°.

Cho hinh chop S.4BC c6 d6 dai cac canh SA=SB=SC=4AB=AC=a va BC= a2 . Goc gitra
hai duong thing 4B va SC 1a?
A. 60°. B. 90°. C. 30°. D. 45°.
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DANG 2. HAI PUONG THANG VUONG GOC

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Trong khong gian, cho dudng thang d va diém O. Qua O c6 bao nhiéu dudng thing vudng goc
v6i dudng thang d ?
A.3. B. v6 s. C. 1. D. 2.

Trong khong gian, cho cac mé¢nh dé sau, ménh dé nao 1a ménh dé dang?

A. Mot duong thing vudng goc voi mot trong hai dudng thing vudng goc thi vudbng goc voi
duong thang con lai.

B. Hai duong thang cling song song v&i duong thang thir ba thi song song véi nhau

C. Mot duong thang vudng goc v6i mot trong hai duong thang song song thi vudng goc véi
duong thang con lai.

D. Hai dudng thing cing vudng goc véi duong thang thi ba thi vudéng goc voi nhau.

Chon khang dinh diing trong cac khing dinh sau:

A. Trong khong gian hai dudng thang phan biét ciing vudng goc véi mot duong thang thi song
song v&i nhau.

B. Trong khong gian hai duong thang vudng goc véi nhau cé thé cit nhau hodc chéo nhau.

C. Trong khong gian hai mit phing ciing vudng goc véi mot duong thang thi song song vi nhau.
D. Trong khong gian hai duong thang khong c6 diém chung thi song song voi nhau.

Trong hinh hop ABCD.A'B'C'D’ ¢6 tit ca cac canh déu bang nhau. Trong cac ménh dé sau, ménh
dé nao sai?

A. BB' 1 BD. B. A'C' L BD. C. AB L DC". D. BC' L A'D.

Cho hinh 1ap phuong ABCD.4'B'C'D’ . Puong thang nao sau day vudng goc véi dudng thang BC’
?

A. AD. B. AC. C. BB'. D. 4AD'.

Cho hinh chép S.ABCD c6 day 1a hinh thoi tim O va S4=SC, SB=SD . Trong cic ménh dé
sau ménh d& nao sai?
A. AC L SD. B. BD 1 AC. C. BD L 54. D. AC L S4.
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI 1: HAI PUONG THANG VUONG GOC

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1: XAC PINH GOC GIUA HAI PUONG THANG

Cau 1:

Cau 2:

Cho hinh lap phuong ABCD.A'B'C’'D’ . Géc giita hai duong thing BA’' va CD bang

A. 60°. B. 90°. C. 45°. D. 30°.
Loi gidi
Af Bf
Y c’
o E R B
D C

Tacod AB| CD nén (m):(BA’,AB).

Vi ABB'A’ 14 hinh vuéng nén (BA’, AB) — ABA = 45°

Cho hinh lap phuong ABCD.A'B'C'D’ . Géc giita hai dudng thing AB va A'C’ bang

A B
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Cau 3:

Cau 4:

Cau 5:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
A. 60°. B. 45°. C. 90°. D. 30°.

Loi gidi

Vi AB// A'B' nén (A’B,%’):(m') —BAC.

Tam giac A'B'C' vudng cén tai B’ nén BA'C' =45°.
Cho hinh chop S-ABCD ¢4 ABCD 13 hinh vudng canh @, tam giac S4D déu. Goc giita BC va
S4 1a:
A. 60°. B. 30°. C. 90°. D. 45°.
Loi giai

Vi BC|| ADnén (BC,S4)=(AD,SA)=60°

Cho hinh lap phuong ABCD.A'B'C'D' . Tinh géc giita hai duong thang B'D’ va AA'.

A. 90°. B. 45°. C. 60°. D. 30°.
Loi giai
A, DI
B' l
i ¢’
Al
//// D
B c

Vi ABCD.A'B'C'D' 14 hinh 13p phuong nén céc tir giac A4'D'D va AA'B'B déu l1a hinh vuong.
Do d6 AA' . A'D=AAAB =0

Vay: A4 B'D’ = H.(E —ﬁ) = AL AD—-AAAB =0

Do d6 44" L B'D' nén (A44',B'D’)=90°. Suy ra (44',B'D') = 90°

Cho hinh chép S.ABCD c¢6 tit ca cac canh déu bang nhau. Goi I va J lan luot 13 trung diém
ciia SC va BC. S6 do clia goc (1J,CD) bang:
A. 90°. B. 45°. C. 60°. D. 30°.
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Loi gidi

Theo gia thiét ta c6 IJ 1a dudng trung binh cia ASBC nén 1J // SB.
Vi 1J // SBva CD // AB nén (1J,CD)=(SB, AB) = SBA = 60°.

Céu 6:  Cho hinh lap phuong ABCD.A'B'C'D’ . Géc giita hai duong thang BA' va CD bang

A. 45°. B. 60°. C. 30°. D. 90°.
Loi giai
!‘ D'
Bf—— o
,lll ,/;' """"""" D
B C

Vi CD//AB nén (BA',CD)=(BA',BA)= ABA' = 45°.

Cau7:  Cho hinh lap phuong ABCD.A'B'C'D’. Géc giita hai duong thing A'B va AD' bang
A. 60°. B. 120°. C. 90°. D. 45°.
Loi gidi
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Cau 8:

Cau 9:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A D
[ \&
\x\
B l N ¢
\ N
\ I \:%
\ : N
\ N
A’ N
/L _____ e
/
&
B' C'

Tacd A'B//D'C, nén goc giira hai duong thang A'B va AD' bang goc giita hai duong thing

D'C va AD'vala goc AD'C = AD'C =60°;
Ma tam gidc ACD’ 14 tam giac déu nén goc giira hai duong thang 4'B va AD' bang 60°.

Cho hinh lang try tam giac déu ABC.A’B’C° c6 AB=a; AL’ = a3 . Gée giita hai duong thing
AB’ va CC’ bang

A. 30°. B. 60°. C. 45°. D. 90°.
Loi giai
A C
B
DR\ E N c*
B!

Vi A4’/ /CC” nén goc giita CC’ va AB' bang goc giita A4’ va AB’ va bang goc A'AB'

V6i AB=a; A4 =a\3 thi tand'AB'=25 = 4 _ L _ GTp 300
44" a3 3
Cho hinh 1ap phuong ABCD.A B,C,D,. Goc giira hai duong thang AC va DA, bang
A. 60°. B. 90°. C. 45°. D. 120°.
Loi giai
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By

B

Ay

&

C

Dy

Tacd AC|| 4 C,, do d6 goc gitta (AC,DA4,)=(4,C,,D4,), bing géc DAC, .

Do DA,; AC,,DC, 1a cac duong chéo hinh vudng nén bang nhau. Vay ADA,C, déu,

Vay goc DAC, bang 60°.

Céu 10: Cho hinh chép tir gidc S.ABCD c6 tat ca cac canh déu bang a . S6 do goc gitra hai duong thing

SA va CD bang
A. 30°. B. 90°.

C. 60°.
Loi giai

Vi AB||CD = (S4,CD)=(S4,4B).

D. 45°.

Tam giac SAB déu canh a = SAB = 60° . Vay (m) =60°.

Céu 11: Cho lang try ABCA'B'C’ c¢b tét ca cac canh bang nhau

Swu tdm va bién soan
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A B
A’ B
C'
Goc gitra hai duong thang AB va C'A’' bang
A. 30°. B. 60°. C. 45°. D. 90°.
Loi giai
Chon B

Ta c6 tam gidc ABC 1a tam giac déu suy ra BAC = 60°.

Lai c6 CA// C'd'= (AB,C'4") = (4B,CA) = BAC = 60°.
Vay goc giita hai dudng thing AB va C'4’'bang 60°.

Céu 12: Cho tir dién ABCD c6 hai mit ABC va ABD la cac tam giac déu. Goc gitta AB va CD 1a?
A. 120°. B. 60°. C. 90°. D. 30°.
Loi giai
C

Goi I 1a trung diém cua AB
Vi ABC va ABD 1a cac tam giac déu
. |CI L AB
Nén .
DI 1 AB

Suyra 4B L(CID)= AB LCD.
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Céu 13: Cho hinh lang try ding ABC.A'B'C' c6 day 1a tam giac déu canh bang a+/3 va canh bén bang
a . Goc giita dudng thing BB' va AC' bang
A. 90°. B. 45°. C. 60°. D. 30°.
Loi giai

Tacd BB'//CC' = (BB, AC')=(CC',AC")= AC'C.

Khi d6 AACC’ vudng tai C nén tan AC'C = élC :&:ﬁ:ﬁzw".
a

!

Vay goc giita duong thing BB' va AC' bang 60°.
Cau 14: Cho hinh chép S.ABCD c6 ABCD la hinh binh hanh va mat bén S4B 1a tam gidc vuong can
tai S . Goc giira hai duong thang SA va CD bang
A. 60°. B. 90°. C. 30°. D. 45°.
Loi gidi

B C

Vi 4BCD 14 hinh binh hanh nén ta c6: CD//AB = (S4;CD) =(S4; AB) = SAB = 45°.

Céu 15: Cho tir dién déu ABCD. Goi M, N lan luot la trung diém cac canh 4B va BC. Tinh sb do goc
giira hai duong thaing MN va CD.
A. 30°. B. 60°. C. 45°. D. 90°.
Loi giai
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Cau 16:

Cau 17:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A

M,

Goi P 14 trung diém cua BD.
Tacd MN, NP, MP lan luot 1a dudng trung binh cia tam giac ABC, BCD, ABD .
Do do:

MN /I AC, MN:%AC.

NP/ICD, NP:%CD.

MP// AD, MP=%AD.

ABCD 1a tt dién déu = AC = CD = AD = MN = NP = MP nén tam giac MNP 1a tam
giac déu.

(MN, CD) - (MN, NP) — MNP = 60°.

Cho ti dién ABCD vé6i day BCD 1a tam giac vudng céan tai C. Cac diém M,N,P,Q lan luot
1a trung diém cia 4B, AC,BC,CD . Goc giitta MN va PQ bing

A. 45°. B. 60°. C. 30°. D. 0°.
Loi giai

A

Do MN song song BCva PQ song song BD nén goc giita MN va PQ bing goc giita BC va
BD va bing goc CBD =45°.
Cho hinh choép S.ABC c¢6 d¢ dai cac canh SA=SB=SC=A4AB=AC=a va BC= a\/E. Goc

giita hai duong thing AB va SC bang
A. 60°. B. 90°. C. 30°. D. 45°.

Page 8

Swu tdm va bién soan



CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi gidi

A

Cach 1:

Goi M,N,Q lan luot 1a trung diém cua S4,SB, AC .

MN //AB o
Mit khac, ta co = (4B,SC)=(MN,MQ).
MQ//SC
Taco AN = —“*2/5 .

NC_\/SC2+BC2_SBZ_\/a2+2a2 @ a5
2 4 2 4 2

NA+NC? AC* |4 "4 & a3
2 4 2 4 2

Xét tam giac NAC co6 NQ =\/

a’ N a’ 3a’

2 2 _ 2 _— -

Xét tam gide MNQ c6 cos NMQ = N +MO” ~NO” _ 4
2MN.MQ

= NMQ =120° = (MN, MQ) = 180°~120° = 60°

Céu 18: Cho hinh chép S.ABCD c¢6 didy ABCD 1a hinh vudng canh a, tam giac SAD déu. Goc giita
BC va SA4 bang

A. 60" B. 30°. C. 90°. D. 45°.
Loi gidi
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s

Vi BC//AD = (BC,SA4)=(AD,S4)=SAD = 60".

Cau 19: Cho hinh chop tir giac déu S.ABCD c6 day 1a hinh vuong ABCD tam O canh a, SO =

a2
o
goc giita hai duong thing AB va SD 1a
A. 120°. B. 60°. C. 30°. D. 90°.
Loi giai

Taco: AB//CD = (AB,SD)=(CD,SD).

OD:lBD:a\/E.
2 2

2 2
SD =+/SO* + OD? 2‘/%+%=a — SD=S8C=CD=a=> ASCD déu= SDC = 60°.

Suy ra (4B,SD)=(CD,SD)=SDC = 60°.

Céu 20: Cho hinh lang tru ABC.A'B'C' c¢6 day 1a ABC latam giac cantai 4, M 1a trung diém cua BC
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Cau 21:

Cau 22:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goc gitra hai duong thang B'C' va AM bang

A. 60°. B. 30°. C. 45°. D. 90°.
Loi giai

Do tam giac ABC cantai 4 va M 1a trung diém doan BC nén AM 1 BC.

Taco BC//B'C' dodod (B'C',AM )=(BC,AM)=90°.

3

Cho tr dién ABCD ¢6 AB=CD =a,JI = aT’ 1,J lan luot 1a trung diém cua AD,BC . S6 do

goc giita hai duong thang 4B va CD bang
A. 60°. B. 30°. C. 45°. D. 90°.
Loi giai

A

Goi M 1atrung diém 4C . Khi d6 goc giita hai duong thang 4B, CD bang goc giita hai dudng
thang MI va MJ .
— IM*+MJ* -1 -1

Ta co cosIMJ = —.
2MI.MJ 2

Tir d6 suy ra goc giira hai duong thing 4B, CD bang 60°.

Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vudng canh a, canh bén S4 =2a va vudng goc
v6i mit phang day. Goi F 14 trung diém canh 4B va G 1a trung diém cua SF . Goi « 1a goc
tao boi hai duong thang CG va BD. Tinh cosa ?

A Y82 B, Y41, c. WAL p. Y82
41 41 41 82
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Loi gidi

Goi 7 1atrung diém AD va H la trung diém SI.
D@ thay GH // FI
BD// FI

Nén GH // BD suyra (CG;BD)=(CG;GH ).

2
Tacé CI =+/CD* +DI* = /a + “*/_ — CF = cz_g

2
SF =8I =~/SA* + AF? = /(2@%[%) -

SC=NS4*+4C* = \/2a —a\f
5a2+6a2 9a”
2 2 2 _— - 2
2 4 2 4 16 4
GH=—F1=l.lBD="‘5_
272 4
2 2 2
(a\/a] +(a\/§) _(a\/ﬂ]
Ta co cosCGH:GC +GH™ —HC - :\/ﬁ'
2.GC.GH a4l a2 82
T4 4

\ V82
Vay cosa =——.

CAu 23: Cho hinh chop S.ABCD c6 day hinh vudng, tam gidc SAB vudng tai S va SBA = 30°. Mit
phing (SAB) vudng goc voi miat phang ddy. Goi M 14 trung diém cua AB . Tinh cosin goc tao
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bdi hai duomg thang (SM, BD).

AL B.ﬁ. c.@. p. Y2
J3 J3 13 4

DétABza(a>O).

Taco SM = %AB = g;SA = SA.sin 30" = % nén tam gidc SAM céantai S.

Goi H 1a hinh chiéu cia S 1én AB, do (SAB) 1 (ABCD) va (SAB) N (ABCD) — AB nén
SH 1 (ABC’D) hay H 1a trung diém cua AM .

Goi K la trung diém ctia AD, khi d6 (SM, BD) = (SM, MK ) va MK = %BD = “f .
Khi do SH = HB.tan 30" :%.L:@;
4 J3 4

2

SK* = SH? + HK? = SH> + AH? + AK® = %

0/2 + a? a/?

_— 2 2 2 —_ -
Tacod cos SMK = SM™+ MK —SK° 4 2 2 2
2.5M.MK

a2 4

a
272

2

Céu 24: Cho tir dién déu ABCD canh a. Goi M la trung diém cua BC . Tinh cosin goc giita hai duong
thang AB va DM

V3 V3 V2

A —. B.l. C.—. D. —.
6 2 2 2
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Goi E la trung diém canh AC. Khi d6 ta c6 EM // AB. Suy ra cos(AB,DM )=cos(EM,DM ).

TG dién ABCD déu, canh a. E, M lan luot 1a trung diém cua AC, BC. Suy ra DM :%,
DE:EE,EM=£§=3.
2 2 2
2 2 2
Do do, cosDMEzDM ~EM”~DE = :—3.
2DM .EM 243 6
NG

Vay cos(A4B,DM ) = o

Cau 25: Cho hinh lang try dtng ABC.A'B'C' c6 day la tam giac vudng tai 4, BA=2AC =2a, canh bén
AA'=2a, M 1atrung diém BC . Cosin goc giita hai dudong thing B'C va AM bing

B Cf:l

u].|§‘

B Y3 .
5

8]
N | =

Page 14

Swu tdm va bién soan



CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi gidi

A
Goi N latrung diém BB',tacé MN //B'C nén (AM,B'C)=(AM,MN).

Ta co: BC = AB* + AC? =4a* +a* =3a.

_BC_sa
2 2

AM

AN = AB* + BN? =4d* + a* = 5.

_B'C_BC*+BB® \5d’+4d’> 3

MN ==
2 2 2

Ap dung dinh 1y cosin trong tam giac MNA ta co:

o MN2+MA2_AN2 202+§a2—5a2 \/g
cos NMA = _4 4 =——
2.MN.MA 3 5 5

2.—a.—a

2 2

J5

Viay cos(AM,B'C)z?.

Cau 26: Cho hinh chop S.ABCc6d day ABC la tam giac vuong can tai C. Tam giac SAB vudng can tai
S va BSC =60°. Goi M latrung diém canh SB, ¢ 1a goc giita duong thang AB va CM . Khing
dinh nao sau day dung?

A. coswzg. B. coswzg. C. COSQ):%.

Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(&

Dit SA=a.Suyra SB=CA=CB=a va AB=a"2.
Lai co BSC = 60°. Suy ra tam giac SBCdéunén SC=a.

a3

Suyra CM =CN = 5

Hay MN song song v&i AB.
Khi do (AB, CM ) = (MN ,CM ) . Ap dung dinh 1i cosin vio tam giac CMN ta co:

2 2 2
cos CVIN = MC? + MN? —CN =ﬁ
2MC.MN 6

:>cos(AB,CM)=cos(MN,CM)=‘cos@7V‘=§.

Cho hinh hop ABCD.A'B'C'D' ¢6 @6 dai tit ca cac canh bang a va cac goc BAD, DAA', A'AB
déu bang 60°. Goi M, N lan luot Ia trung diém cua A4',CD . Goi a 1a goc tao boi hai duong
thang MN va B'C, gia tri ciia cosa bang:

A B. . c. . p 35
NG 5 NG 10
Loi giai
D N C
/:\ ,, rd
)/ IV A ,." //
// i |.I “ ///
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Goi P 1a trung diém cta DC'.

|A'D/I B'C
Taco
MN// A'P

Suy ra (m:m):@)za.
AADA' ¢6 AD = AA' va DAA'=60° nén AADA’ 13 tam giac déu. Suyra A'D=a.

AA'AB cb AB = AA' vi A'AB=60° nén A4'AB i tam giac déu.

Do d6 AD'DC ciing 1a tam giac déu. Vay DC'=2DP =2. "‘f =a\3

ABAD cb AD = AB vi BAD = 60° nén ABAD 1a tam gidc déu.
Vi ABAD 1a tam giac déu nén AB'A'D’ ciing 1a tam giac déu.

a\/g \/g

Goi A'I 1a duong cao ctaAB'A'D' . Khido A'C'=2A4'I = 2.7 =a

AD*+4'C? DC” 5a

D@ thiy A'P la duong trung tuyén ctia tam giac DA'C’ nén A'P = 3 1 5

Ap dung dinh 1y cosin cho tam gidc 4'DP , ta co

AD*+ A'P*-DP* 35
24'D.A'P 10

cCoSax =

Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng canh a, SA L(ABCD), SA=a va M
1a trung diém canh SD. C6-sin goc giita duong thang 4C va duong thing BM bang

J6 1 NG V2

A —. B. —. C. —. D. —.
3 NE) = 6 6

Loi giai
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Goi O=ACNBD, I=SONBM .
Trong mit phang (SAC)ké NK//AC, NK "SA=N,NK "SC=K .

Ta co I 1a trong tdm cua tam giac SBD.

2

Tach SO =S4 +40° =’ +| Y2a| =37 - 50- 93 |

2 2 2
Tam gisc SBD déu canh a2 :BM:a‘E'ﬁJ*f:BI:%MB:"f.
K2 g 2pc 202 _aVd SK 2 g 20 2 SaV3.
oC 3 3 32 3 SC 3 3
Tam giac SBC VuongtalB:>cosS/BY?—SB &:ﬁ.

SC a3 3

2a\f \/—\ﬁ 2.
3¢

2
Tacod KB® = SK? + SB> —2SK.SB.cos BSK = @a\/? j +24% —

2 2
a\/z N a\/g _27a2
—  JK*+IB*-KB? 3 3 3 1 6

cos KIB = = = =
21K .IB , a2 a6 23 3

3

Vay cosin goc giita 2 duong thang thang AC va dudng thaing BM bang ?
Céu 29: Cho hinh chép S.ABCD ¢6 day ABCD 1a hinh vudng, canh bén S4 vudng goc voi mit phing
day, SA=AB=a. Goi M 1a trung diém ctia SB. Goc giita AM va BD bang
A. 45°. B. 30°. C. 90°. D. 60°.
Loi giai
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Cau 30:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

hY

Xét tam giac SABvudng tai A co: SB=~/SA> + AB* = a2 .

Goi E la trung diém cua MC, ta co: 0E||AM:>(W):(OE,BD) va

1 ] a2

OE=—AM =—SB=""2
2 4 4

Taco: CB L AB,SA 1 CB= CB 1L SB= ASBC vubngtai B.

/1 6
Xét tam gidc MBCvudng tai B cb6: MC=~MB*+BC’ = Z.2a2+a2=a\2/_ va
Ly o

MC =——.
2 4

BE =

a2

Xét tam gidc BCDvudng tai C cb: BD =+ BC* + DC* =a\/§330=7.

a2+a2 3a®
2 2 2 L
Xét tam gidc EBO co: cosEOB:EO OB~ EB -8 2 8
2.EO.OE a2 a~?2

2. .
4 2

:%:1?073:60"

- (AM,BD) =(0’E,ﬁ)) — EOB=60' .

Cho hinh chop S.4ABC c6 d¢ dai cac canh S4=SB=SC=AB=AC=a va BC=a+2 . Gobc gilta
hai duong thang 4B va SC 1a?
A. 60°. B. 90°. C. 30°. D. 45°.

Loi giai
Tacd BC? = AB* + AC* = AABC vudng tai A= trung diém M cua canh huyén BC 1a tim
duong tron ngoai tiép tam giac ABC .

Vi S4A =8B =S8C nén SM la duong cao cua hinh chép S.ABC.
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Goi N, I lan luot 1a trung diém cua AC, SB.

Tacd MN || AB va IM || SC nén (m):(lM,MN).

Ma

2
© BN =+/AB* + AN? =1/a2+%=§.

2
o SN =+/SC? — NC? =1/a2—%=¥.

\/2(5612 N 3a2] pr:
2 2 2 - -
@le\/2(BN +SN')-s8' "4 "4 _af3
2 2 2
oMN=2 mr=2.
2 2
a2+a2 3a®
2 2 2 - -
Xét tam gidc IMN , ta cod cosNM1=MN IMTZINT 4 4 4 =—l:>NMI=120°.
2-MN - IM ,.a.a 2
2 2

Suy ra (WV) =60°.

DANG 2. HAI PUONG THANG VUONG GOC
Cau 31: Trong khong gian, cho dudng thing d va diém O.Qua O c6 bao nhiéu duong thiang vudng goc
v6i dudng thang d ?
A.3. B. v6 s0. C. 1. D. 2.
Loi giai
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Cau 32:

Cau 33:

Cau 34:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Chon B

Trong khong gian, ¢6 vo sb duong thang qua mot diém cho trudc va vudng goc voi mot dudng
thang cho trude. Vi vy chon dap an B

Trong khong gian, cho cic ménh d& sau, ménh dé nao 1a ménh dé¢ ding?
A. Mot duong thing vudng goc voi mot trong hai dudng thing vudng goc thi vudbng goc voi
duong thang con lai.
B. Hai duong thang cliing song song v&i duong thang thir ba thi song song véi nhau
C. Mot duong thang vudng goc voi mot trong hai duong thang song song thi vuéng goc voi
duong thang con lai.
D. Hai dudng thing cing vudng goc véi duong thang thi ba thi vudéng goc voi nhau.
Loi giai

) alb
Str dung dinh li =alec
bl/c

Chon khang dinh ding trong cac khing dinh sau:
A. Trong khong gian hai dudng thang phan biét ciing vudng goc véi mot duong thang thi song
song vi nhau.
B. Trong khong gian hai duong thang vudéng goc voi nhau ¢ thé cit nhau hodc chéo nhau.
C. Trong khong gian hai mit phing ciing vudng goc véi mot duong thang thi song song vai nhau.
D. Trong khong gian hai duong thang khong c6 diém chung thi song song voi nhau.
Loi giai
Chon B

Dap an A sai do hai duong thang phan biét cing vudng goc voi mot duong thang c6 thé cat
nhau hodc chéo nhau.

) A .| 44" L 4B
Vi du: Cho 1ap phuong ABCD.A'B'C'D' ta c6

. D& thidy AA' va AD cat nhau.
Piép an C sai do hai miat phing ciing vudng goc véi mot dudng thing cé thé tring nhau.
Dap an D sai do trong khong gian hai dudng thang khong c6 diém chung thi c¢6 thé chéo nhau.

Trong hinh hop ABCD.A'B'C'D’ ¢6 tht ca cac canh déu bang nhau. Trong cic ménh dé sau, ménh

dé nao sai?
A. BB'" 1 BD. B. AC'LBD. C. AB 1 DC'. D. BC' L A'D.
Loi giai
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Cau 35:

Cau 36:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A’ D'

B'ﬂ ¢

B C

Vi hinh hop ABCD.A'B'C'D’ c¢6 tit ca cac canh déu bang nhau nén cac t giac ABCD, A'B'BA
, B'C'CB déu 1a hinh thoi nén ta c6

AC L BD ma AC//A'C' = A'C' L BD.
A'B 1 AB' ma AB'//DC"' = A'B 1. DC'.
BC' 1 B'C ma B'C//AD = BC' L A'D.

Cho hinh 1ap phuong ABCD.A'B'C'D’ . Puong thang nao sau day vudng goc véi dudng thang BC’
?

A. 4D. B. AC. C. BB'. D. AD'.

Loi gidi

ALZ 5

Tacd: A'D//B'C, BC1BC'"= A'D L BC'

Cho hinh chép S.ABCD c6 day 1a hinh thoi tim O va S4=SC, SB = SD . Trong cic ménh d&
sau ménh dé ndo sai?

A. AC L SD. B. BD 1 AC. C. BD1S4. D. AC L S4.

Loi giai
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Ta c6 tam gidc SAC cantai S va SO la duong trung tuyén ciing dong thoi 1 duong cao.
Do do SO L AC.
Trong tam giac vuéng SOA thi AC va SA khong thé vudng tai 4.
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QUAN HE VUONG GOC
TRONG KHONG GIAN

| CHUONG |

BAI 2: PUONG THANG VUONG GOC VOI MAT PHANG

<0> LY THUYET.

1. PUONG THANG VUONG GOC VOI MAT PHANG
1.1. Pinh nghia d

Duodng thang d duoc goi 1a vudng gée véi mat phiang (@) néu d a\ g /
vudng goc véi moi dudng thang a thude mit phing (). 4 |

Kihiéu: d L () hay (a)Ld.

dl(a)edlavVac(a)

Id
1.2. Pinh Iy 1 % L
Puong thang vudng goc v6i mat phing khi va chi khi nd vudéng L E

goc v6i hai dudng thang cit nhau cung thudc mit phang ay.

dla
dLlb
ac(a)be(a)” @)
anb=M
1.3. Dinh ly 2: g ld
+ C6 duy nhat mgt duong thang di qua mdt di€m cho trudc va
vudng goc véi mot mat phang cho trude. / A n /
o
+ C6 duy nhat mot mét phang di qua mot diém cho trude va vudng
goc véi mot duong thang cho trudc. C6 duy nhit duong thang d di qua

B va vudng goc voi (a).
C6 duy nhat mat phang (a) di qua

A va vudng goc voi d.
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2. LIEN HE GIUA QUAN HE SONG SONG VA QUAN HE d’
VUONG GOC CUA PUONG THANG VA MAT PHANG
Dinh ly 3

* Néu dudng thang a vudng gbc voi mit phing (P) thi cac

L
I ]

dudng thang song song a ciing vudng goc véi mét phang (P).

« Hai duong thang phan biét ciing vudng goéc véi mot mit phang
thi song song v6i nhau.

d

Y
%
%

Dinh ly 4

» M6t dudng thiang vudng goc voi mot mit phang thi no ciing
vudng goc vai bat ki mit phang nao song song mit phing ay.

* Hai mit phang phan biét ciing vudng goc v6i mot duong thang
thi song song véi nhau.

n
—
i
1

g __ |
Dinh Iy 5 |" /
M6t dudng thiang vudng goc voi mot mit phang thi no ciing ;
vudng goc vai bat ki duong thiang nao song song mit phang ay. _ ]
* Néu mét duong thang va mot mit phing cing vudng goc voi
mot dudng thang thi duong thang song song hodc nam trong mit
phang.

NN

3. PHEP CHIEU VUONG GOC
Pinh nghia M
Phép chiéu song song theo phuong A vudng goc véi mit |

phang (P) dugc goi 1a phép chiéu vudng goc 1én mit
phang (P)

Pinh li ba dwong vudng géc
Pinh Iy 6
Cho duong thdng a va mit phang (P) khong vudng goc

v6i nhau. Khi d6, mot duong thang b nam trong mat 3
phang (P) vuong goc véi dudng thing a khi va chi khi b / N
b

vudng goc voi hinh chiéu vudng goc @' cua a trén (P).
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2. GOC GIUA PUONG THANG VA MAT PHANG
Cho duong thang a va mit phing (P). {A

* Néu a vudng gbc véi mit phang (P) thi ta néi goc gitra

dudng thang a va mit phang (P) bang 90°. ; é
0]

* Néu a khong vuong goc voi mit phang (P) thi goc gitra H

a voi hinh chiéu a' cta né trén (P) duoc goi la goc giita
duong thing a va mit phang (P) .

* Néu « la géc gira duong thang a va mat phang (P) thi
0°<a<90°.
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SO PO HE THONG HOA

Dinh nghia
dl(a)edlaVac(a)

Dinh li ba duong Hai duong thing

vuong goc vuong goc

DPinh li Hé qua
v dladlb AABC:
/ac(a) \ ac(a),bc(a)=>d L(a) d L AB=d L (4BC)
bz(a),bLl(a) anb=M d L AC
b' 12 hinh chi€u cla b trén ()
albesalld ( C6 duy nhit mot duong thang di qua mot diém cho A
] trudc va vudng goc v6i mot mit phing cho trude.

K / - J
4 . . . h

: Co6 duy nhat mét mat phang di qua mot diém cho

1 > 2

N trude va vudng géc voi mot dudng thang cho trude.
: ! N J
y v a 4 . . . N\

/ ><—jz; / Mot duong thang vuong goc véi mot mat phang thi

[#1

3| no ciing vudng goc voi bat ki mat phang nao song

song mit phang y.

/

Tinh chat
A 4 N\

Hai mit phing phan biét cting vudng goc voi mot

dudng thang thi song song v4i nhau.

-

Mot duong thang vudng goc voi mot mit phing thi
L n6 ciing vudng goc voi bét ki duong thang nio song

song mit phang y.

%

Néu mot duong thiang va mot mat phing (khong

> chira duong thing d6) cing vudng géc v6i mot

dudng thing khac thi ching song song véi nhau.

J
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@ HE THONG BAI TAP TU LUAN.

DANG I: CHUNG MINH PUONG THANG VUONG GOC VOI MAT PHANG

<0> PHUONG PHAP.

Cich 1. Chimg minh duong thang d vudng Vi du. Cho hinh chop §.4BC c6 day ABC la tam
goc voi hai dudng thing cit nhau cung chira trong  gidc vudng tai B, canh bén SA4 vudng goc véi

mit phang (P). day.
Chung minh BC L (S4B).
Loi gidgi
S
Cdch 2. Chimg minh d song song vdi a ma
al(P).
Cdch 3. Ching minh d 1 (Q) va (Q)//(P).
A C
B

Ta c6 tam gidc ABC vuong tai B nén BC L AB.
Do S4 L (ABC) nén BC 1 SA.

BC 1L AB

|BC 154
Ta cé: ABSA= {4} = BC 1 (S4B).

AB,SA < (SAB)

@ BAI TAP.

Cau 1: Cho to dién OABC c6 OA,0B,0C d6i mot vuong goc voi nhau. Goi H 14 hinh chiéu vudng
goc cta O trén mit phing (A4BC). Chimg minh
a) BC L(04H). b) H la tryc tim cua A4BC.

Cau 2:  Cho hinh chop S.ABCD c6 day ABCD 1a hinh chit nhat, canh bén S4 vudng géc voi mat day.
Goi H,K lan lugt 13 hinh chiéu cia 4 1én SB,SD.

a) Chimg minh AK L (SCD).
b) Chung minh 4AH L (SBC).

¢) Chung minh SC L (AHK).
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Cau 3:

Cau 4:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chop S.4ABCD c6 day la hinh thoi, c6 S4 vudng goc (ABCD). Goi H va K lan luot
1a hinh chiéu vuéng goc ctia A 1én canh SB va SD. Chimg minh ring HK 1 (SAC )

Cho hinh 1ap phuong ABCD.A'B'C'D'.

a) Chimg minh AC' L (A'BD). b) Chimg minh AC' L(CB'D').

DANG 2: CHUNG MINH HAI PUONG THANG VUONG GOC

<0> PHUONG PHAP.

sau d6 ching minh a L (P).
Tirdosuyra a Lb.

hinh vuong, canh bén S4 vudng gbc véi day. Goi
H,K lan lugt 1 hinh chiéu ciia 4 1én SC,SD.

Ching minh HK 1 SC.
Loi gidi

Tacd CD 1. AD,CD 1 SA
Suyra CD L (SAD)= CD L 4K.

Ma AK 1 SD nén AK 1 (SDC)=> AK 1 SC.

Mat khac AH L SC nén SC L (AHK).
Suyra HK L SC.

@ BAI TAP.

Cau 5:

Ciu 6:

Cau 7:
Cau 8:

Cho hinh chop S.ABCD c¢6 ddy ABCD 1a hinh thang vudng tai A4 va B,
SA L (ACBD), AD =2a, AB = BC =a. Ching minh ring CD L SC.
Cho hinh chop S.ABC c6 day ABC 1a hinh tam gidc vudng tai 4 vacd S4 L (ABC ) Chtng

minh rang AC L SB.
Cho tir dién ABCDc6 AB = AC,DB = DC. Chung minh 4D 1 BC.

Trong mit phing (P) cho ABCD déu. Goi M la trung diém ctia CD,G 1a mot diém thuge doan
thang BM. Ly diém A ndm ngoai (P) sao cho G la hinh chiéu vudng géc ciia A4 trén (P).
Chumg minh rang AB L CD.
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DANG 3. THIET DIEN

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cho hinh chop S.ABCD c6 SAvudng goc voi ddy, ABCD1a hinh vuong canh avJ2; S4="2a.
Goi M la trung diém ctia canh SC, («)1a mat phing di qua 4, M va song song véi dudng thang
BD . Tinh dién tich thiét dién cta hinh chép S.4BCD bi cit béi mit phang (a).

Cho hinh chép S.ABCc6 day ABCla tam gidc vuong can tai 4, AB= AC =a; canh bén S4
vudng goc voi mat day, SA =a. Goi M la trung diém cia SC . Tinh dién tich thiét dién cta hinh
chop cit boi mit phing (P)diqua M va vudng goc voi AC.

Cho hinh chop S.ABCc6 day ABC la tam gidc vudng tai Bvéi AB=a, BC =a~/3, canh bén
SA = a3 va vudng gbe véi mit phiang (ABC). Mit phang (P)di qua trung diém M cua 4B va
vudng goc voi SBcit AC, SC, SBlan luot tai N, P, Q. Dién tich cua tr giac MNPQ bang:

Cho tir dién ABCDcd AB vudng goc voi CD, AB=CD =8, M la diém thudc canh BC sao
cho MC=x.BC (0<x<1). Mat phang qua M, song song véi AB,CDva lan luot cit
DB, AD,ACtai N,P,Q . Dién tich 16n nhat cua t giac MNPQ bing bao nhiéu?

Cho hinh chop S.ABCD c6 SAvudng goc véi day, ABCD la hinh vudng canh aN2, SA=2a.
Goi M 1a trung diém canh SC, (a) 1a mat phang di qua A, M va song song v6i dudng thing
BD. Tinh dién tich thiét dién cua hinh chép S-4BCD bj cit boi mat phang ().

Cho hinh chép S.ABCD c6 SAvudng goc voi day, ABCD 1a hinh vuong canh aJ2; S4="2a.
Goi M 1a trung diém cta canh SC, (a) 1a mat phang di qua A, M va song song voi dudong thang
BD. Tinh dién tich thiét dién ctia hinh chép S.4BCD bi cat béi mit phang (o).

Cho hinh chdp S.4BC c6 ddy ABC la tam giac déu canh a, S4 = a va vudng goc voi ddy. Mit
phing (a)qua A va vudng goc vdi trung tuyén S7 clia tam giac SBC . Tinh dién tich S cua thiét
dién tao boi (&) v6i hinh chop da cho.

Cho hinh chop S.ABCD véi ddy ABCD 1a hinh thang vuong tai 4, day 16n AD =8, day nho
BC =6, SAvudng goc véi day, SA=6. Goi M 1a trung diém AB, (P) 1a mat phang qua M va
vudng goc véi AB . Thiét dién cta hinh chop S.4BCD cit béi mit phang (P)c6 dién tich bang.
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QUAN HE VUONG GOC
TRONG KHONG GIAN

| CHUONG |

BAI 2: PUONG THANG VUONG GOC VOI MAT PHANG

<0> LY THUYET.

1. PUONG THANG VUONG GOC VOI MAT PHANG
1.1. Pinh nghia d

Duodng thang d duoc goi 1a vudng gée véi mat phiang (@) néu d a\ g /
vudng goc véi moi dudng thang a thude mit phing (). 4 |

Kihiéu: d L () hay (a)Ld.

dl(a)edlavVac(a)

Id
1.2. Pinh Iy 1 % L
Puong thang vudng goc v6i mat phing khi va chi khi nd vudéng L E

goc v6i hai dudng thang cit nhau cung thudc mit phang ay.

dla
dLlb
ac(a)be(a)” @)
anb=M
1.3. Dinh ly 2: g ld
+ C6 duy nhat mgt duong thang di qua mdt di€m cho trudc va
vudng goc véi mot mat phang cho trude. / A n /
o
+ C6 duy nhat mot mét phang di qua mot diém cho trude va vudng
goc véi mot duong thang cho trudc. C6 duy nhit duong thang d di qua

B va vudng goc voi (a).
C6 duy nhat mat phang (a) di qua

A va vudng goc voi d.
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2. LIEN HE GIUA QUAN HE SONG SONG VA QUAN HE d’
VUONG GOC CUA PUONG THANG VA MAT PHANG
Dinh ly 3

* Néu dudng thang a vudng gbc voi mit phing (P) thi cac

L
I ]

dudng thang song song a ciing vudng goc véi mét phang (P).

« Hai duong thang phan biét ciing vudng goéc véi mot mit phang
thi song song v6i nhau.

d

Y
%
%

Dinh ly 4

» M6t dudng thiang vudng goc voi mot mit phang thi no ciing
vudng goc vai bat ki mit phang nao song song mit phing ay.

* Hai mit phang phan biét ciing vudng goc v6i mot duong thang
thi song song véi nhau.

n
—
i
1

g __ |
Dinh Iy 5 |" /
M6t dudng thiang vudng goc voi mot mit phang thi no ciing ;
vudng goc vai bat ki duong thiang nao song song mit phang ay. _ ]
* Néu mét duong thang va mot mit phing cing vudng goc voi
mot dudng thang thi duong thang song song hodc nam trong mit
phang.

NN

3. PHEP CHIEU VUONG GOC
Pinh nghia M
Phép chiéu song song theo phuong A vudng goc véi mit |

phang (P) dugc goi 1a phép chiéu vudng goc 1én mit
phang (P)

Pinh li ba dwong vudng géc
Pinh Iy 6
Cho duong thdng a va mit phang (P) khong vudng goc

v6i nhau. Khi d6, mot duong thang b nam trong mat 3
phang (P) vuong goc véi dudng thing a khi va chi khi b / N
b

vudng goc voi hinh chiéu vudng goc @' cua a trén (P).
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2. GOC GIUA PUONG THANG VA MAT PHANG
Cho duong thang a va mit phing (P). {A

* Néu a vudng gbc véi mit phang (P) thi ta néi goc gitra

dudng thang a va mit phang (P) bang 90°. ; é
0]

* Néu a khong vuong goc voi mit phang (P) thi goc gitra H

a voi hinh chiéu a' cta né trén (P) duoc goi la goc giita
duong thing a va mit phang (P) .

* Néu « la géc gira duong thang a va mat phang (P) thi
0°<a<90°.

Page 3

Swu tdm va bién soan



CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

SO PO HE THONG HOA

Dinh nghia
dl(a)edlaVac(a)

Dinh li ba duong Hai duong thing

vuong goc vuong goc

DPinh li Hé qua
v dladlb AABC:
/ac(a) \ ac(a),bc(a)=>d L(a) d L AB=d L (4BC)
bz(a),bLl(a) anb=M d L AC
b' 12 hinh chi€u cla b trén ()
albesalld ( C6 duy nhit mot duong thang di qua mot diém cho A
] trudc va vudng goc v6i mot mit phing cho trude.

K / - J
4 . . . h

: Co6 duy nhat mét mat phang di qua mot diém cho

1 > 2

N trude va vudng géc voi mot dudng thang cho trude.
: ! N J
y v a 4 . . . N\

/ ><—jz; / Mot duong thang vuong goc véi mot mat phang thi

[#1

3| no ciing vudng goc voi bat ki mat phang nao song

song mit phang y.

/

Tinh chat
A 4 N\

Hai mit phing phan biét cting vudng goc voi mot

dudng thang thi song song v4i nhau.

-

Mot duong thang vudng goc voi mot mit phing thi
L n6 ciing vudng goc voi bét ki duong thang nio song

song mit phang y.

%

Néu mot duong thiang va mot mat phing (khong

> chira duong thing d6) cing vudng géc v6i mot

dudng thing khac thi ching song song véi nhau.

J
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@ HE THONG BAI TAP TU LUAN.

DANG I: CHUNG MINH PUONG THANG VUONG GOC VOI MAT PHANG

<0> PHUONG PHAP.

Cich 1. Chimg minh duong thang d vudng Vi du. Cho hinh chop §.4BC c6 day ABC la tam
goc voi hai dudng thing cit nhau cung chira trong  gidc vudng tai B, canh bén SA4 vudng goc véi

mit phang (P). day.
Chung minh BC L (S4B).
Loi gidgi
S
Cdch 2. Chimg minh d song song vdi a ma
al(P).
Cdch 3. Ching minh d 1 (Q) va (Q)//(P).
A C
B

Ta c6 tam gidc ABC vuong tai B nén BC L AB.
Do S4 L (ABC) nén BC 1 SA.

BC 1 AB

BC 1 84
ABNSA= {A}
AB,SA < (SAB)

Ta cé: = BC 1 (S4B).

@ BAI TAP.

Cau 1: Cho to dién OABC c6 OA,0B,0C d6i mot vuong goc voi nhau. Goi H 14 hinh chiéu vudng
goc cta O trén mit phing (A4BC). Chimg minh
a) BC L(OAH). b) H la tryc tim cua A4BC.

Loi giai
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041 OB

= 04 1 (0OBC)= 04 L BC.
041 0C

a) Taco {

OH 1 (A4BC
Ma nén OH L BC.

BC = (ABC)
Vay BC L (O4H).

b) Do OH L (ABC) nén OH 1 AC(1).

nén OB L (0AC)= OB L AC(2).

. |OB L 04
Ta co
{OB 1l0OC

Tu (1) va (2) suyra AC L(OBH)= AC 1 BH.
Mt khac BC L (O4AH)= AH 1 BC.

Vay H la tryc tam cua tam gidc ABC.

Cau2: Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh chir nhat, canh bén SA vudng goc véi mat day.
Goi H,K lan lugt 14 hinh chiéu cia 4 1én SB, SD.

a) Chimg minh AK L (SCD).
b) Ching minh AH L (SBC).
¢) Ching minh SC L (4HK).

Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

a) Ta co SA L(ABCD)= CD L SA.

ABCD 1a hinh chit nhat nén CD 1 AD.

Suyra CD L (SAD)= CD 1 4AK.

Talaicd AK L SD. Suyra AKJ_(SCD).

b) Tacd CB L SA (do S4 vudng gbc véi day)
CB 1 AB (do ABCD la hinh chir nhat).

Suyra CB L (S4B).

Ma AH < (SAB) nén CB L AH.

Talai c6 AH L SB. Suyra AH 1 (SBC).
c)Taco AK L (SCD) suyra AK L SC.
AH 1 (SCB) suyra AH L SC.

Suyra SC L (AHK).

Cho hinh chop S.ABCD c6 day la hinh thoi, c6 S4 vudng goc (ABCD). Goi H va K lan luot

1 hinh chiéu vudng géc ctia 4 1én canh SB va SD. Chimg minh ring HK 1 (SAC).

Loi gidi

Swu tdm va bién soan
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Xét ASAB vudng tai A, duong cao AH.

2
Taco SA* = SH.SB = 21 - SAZ( ).
SB  SB

Xét ASAD vuodng tai 4, duong cao AK.

2
Taco S4* = SK.SD = & 54
SD  SD

(2).

SB* = SA* + AB’
Ma < SD* =S4’ + AD*> = SB = SD(3).
AB=A4D

SH SK
Tu (1),(2) va (3 —=——= HK//BD.
u (1),(2) va (3)suyra B -sp>

Lai c6 BD 1 AC (tinh chit hinh thoi)
ma SA L (ABCD),BD < (ABCD)= BD L SA.

Suyra BD L (SAC) ma HK//BD nén HK L (SAC).

Cau4: Cho hinh 1ap phuong ABCD.A'B'C'D'.
a) Chimg minh AC" 1 (A4'BD). b) Chimg minh AC" L (CB'D").

Loi gidi
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A’ D’

B C

a) Goi O,/ lan luot 13 tAm cta cac hinh vudng ABCD, AA'B'B.

J4

Ta co

BD 1 AC
{ ,= BD L(ACC'A')=> BD L AC'(1).
BD 1 A4

BA' L AB'
{ = BA' L(AB'C'D)= BA' L AC'(2).
BA' LB'C

Tu (1) va (2),tacd AC' L(A'BD).

= (4'BD)//(CB'D").

_ |BD//IB'D’ BD// (CB’D’)
b) Ta co

=
A'B/ICD" | A'B//(CB'D")
Ma AC' L (A'BD) nén AC' L(CB'D').

DANG 2: CHUNG MINH HAI PUONG THANG VUONG GOC

<0> PHUONG PHAP.

hinh vuong, canh bén S4 vudng gboc véi day. Goi

d6 chime minh a L (P). \ ,
sau d6 chimg minh a 1 (P) H.K 14n luot 13 hinh chiéu ciia 4 1én SC,SD.

Tirdosuyra a L b.

Chting minh HK L SC.
Loi gidi

Tacdo CD 1 AD,CD 1S4

Page 9

Swu tdm va bién soan



CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Suyra CD L (SAD) = CD 1 AK.
Ma AK 1 SD nén AK J_(SDC): AK 1 SC.

Mat khac AH L SC nén SC L (AHK).
Suyra HK L SC.

@ BAI TAP.

Cau5: Cho hinh chép S.4BCD c6 day ABCD 1a hinh thang wvudng tai A4 va B,
SA L (ACBD), AD =2a, AB = BC =a. Chimg minh ring CD L SC.

Loi gidi

B C

SA 1 (ABCD)
Ta co: = SA 1 CD(1).
CD c(ABCD)

Goi / 1a trung diém cua AD. TG giac ABCI 13 hinh vuéng. Do d6 ACI = 45°,
Mit khac, ACID 1a tam gidc vudng can tai 7 nén DCI =45°.

Suy ra ACD =90° hay AC 1 CD(2).

Tu (1)va (2) suyra CD L(SAC)= CD L SC.

Cau 6:  Cho hinh chop S.ABC c6 diy ABC 1a hinh tam gidc vudng tai A4 va c6 SA L(ABC). Chimg

minh rang AC L SB.
Loi gidi
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S

Vi SA L(ABC) nén AB la hinh chiéu vudng goc cua SB trén (ABC).

Mit khac theo gia thiét AC 1 AB.

Suyra AC L SB (theo dinh ly ba dudng vudng goc).

Cho tir dién ABCDc6 AB = AC,DB = DC. Chiing minh 4D 1 BC.
Loi gidi

A

Goi H latrung diém BC.
Vi AABC cantai A va ADBC cantai D néntacod

AH 1 BC;DH | BC = BC L (ADH )= AD 1 BC.

Trong mit phing (P) cho ABCD déu. Goi M la trung diém ctia CD,G 1a mot diém thuge doan
thang BM. Ly diém 4 ndm ngoai (P) sao cho G la hinh chiéu vudng goc ciia A4 trén (P).

Chung minh rang AB L CD.
Loi gidi
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A

C
Vi AG L (BCD) nén BG 1a hinh chiéu vuéng goc ciia 4B trén (BCD).
Mit khéc theo gia thiét BG L. CD suyra AB L CD (theo dinh 1y ba duong vudng goc).

DANG 3. THIET DIEN
Cau9: Cho hinh chép S.ABCD c6 SAvuong goc voi day, ABCD1a hinh vudng canh av2; S4="2a.
Goi M 1a trung diém cta canh SC, (a) 1a mat phang di qua 4, M va song song v6i dudng thang

BD . Tinh dién tich thiét dién cua hinh chép S.4BCD bi cit béi mit phang (a).

N eoe
Loi giai
h
W
W
R
\
\ 7‘1
(A
[N D
VNN -7 s
LN
\ ’
TANON \ /
TR
[\ N\ /
Dy p - ¢
- - -
} W AN -7
’ \
/ -
o N P -7
[ / Pie
} ///, S
"y 27N
Iy, Phe 0 N
L1y -7 AN
Ly e N
- A\

Goi O=ACNBD; I =SO0N AM.
Vi («)1a mit phang di qua 4, M va song song voi dudng thing BDnén (&) cét (SBD)theo
giao tuyén PQqua I va PQ//BD .

Khi d6 thiét dién cta hinh chop S.4BCD bi cit béi mit phang (o) la tr gide APMOQ.

Tacd AC=BD = AB2 =a2~2 =2a.

Vi ASAC vuédng tai Ava cod M 1a trung diém ctia canh SC nén

AM = Lsc= %\/SAz FAC* =a\2

2
Ta c6 SAvudng goc voi ddy va ABCD1a hinh vudng nén BD 1 (SAC)
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Cau 11:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
= PQ L (SAC)= PQ L AM

Vi I 1a giao diém hai duong trung tuyén SOva AM cua ASAC nén

4

SL_P0_2py 2t

SO BD 3

2
RPN R V2

Do do6 dién tich tor giac APMQ1a S, = %PQ.AM = 3

1
2
Cho hinh chép S.ABCc6 day ABCla tam gidc vuong can tai 4, AB= AC =a; canh bén S4
vudng goc v6i mit ddy, SA=a.Goi M 1a trung diém cua SC . Tinh dién tich thiét dién cta hinh

chép cit béi mit phang (P)di qua M va vudng goc voi AC .

Loi gidi

Goi E, Flan luot 1a trung diém cua AC, BC.

Do &6 ME// SA, EF // AB (tinh chat dudng trung binh trong tam gic).
Ma S4 L (ABC)(gt)nén ME 1 (ABC), suyra ME L EF .

D@ thiy (MEF )= (P), thiét dién 1a tam gidc MEF vudng tai E .

2
a

AB=—.
8

Dién tich thiét dién 1a S = %ME.EF = SA.

N | —

11
22
Cho hinh chop S.4BCc6 day ABC1a tam giac vudng tai Bvoi AB=a, BC = a3 , canh bén
SA = a3 va vudng gbe v6éi mit phiang (ABC). Mit phang (P)di qua trung diém M cua 4B va

vudng goc voi SB cat AC, SC, SBlan luot tai N, P, Q. Dién tich cua tr giac MNPQ bang:
Loi giai
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BC 1(S4B) = BC L SB

Do Mit phang (P)di qua trung diém M ctiia AB va vudng gbc véi SBcit AC,SC,SB1an lugt
tai N,P,Onén MN//PQ//BC ,do dé tir giAc MNPQ la hinh thang vuong tai M,Q.

Sunro :%(MN+PQ).MQ

+ AABCcb MN/IBC, MN = BC:“\B;
2 2
MO 54
+ AMOB > ASAB = Q:_ :MQ:SA'MB:a 3.a=a\/§;
MB  SB SB 222 4

OB = \|[MB? — MQ* =% :SQz%.

Co: MN/IPO//BCnén LL 252 _, po - S2-BC _ a3
BC _ SB SB g

B 334>
64

A 1
Vay Syupp = E(MN +PQ).MQ

Cho tr dién ABCDcd AB vuodng goc voi CD, AB=CD =8, Mla diém thudc canh BC sao
cho MC=x.BC (O <x< 1) . Mit phang qua M, song song voi AB,CDva lan luot cit
DB,AD,AC tai N,P,Q . Di¢n tich l6n nhét cua ttr giac MNPQ béng bao nhiéu?

Loi giai
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+) MQ /| AB va NP /| AB = MQ /l PN, tuong tu PQ// NM (vi cung //CD), ma AB 1 CD
=T gidc MNPQ 1a hinh chit nhat.
MQ_MC_I_BM_I_MN MQ+MN_

N | _MO+MN
4B BC BC CD ~ 4B CD 8

1) = MQO+MN =8.
(MO+MN)'

+) Syypo = MOMN < ;

16.
Suy ra dién tich 16n nhét cia tir giac MNPQ bang 16.

Cho hinh chép S.ABCD ¢ S4 vuong goc voi day, ABCD 13 hinh vuong canh a\/z, SA=12a
Goi M la trung diém canh SC, (@) 1a mit phang di qua 4, M va song song véi duong thang BD

. Tinh dién tich thiét di¢n ciia hinh chop S-4BCD bj cat bai mat phang («).

Loi giai

Trong (ABCD) ,801 O=ACNBD.

Trong (SAC), goi 1 =SONAM .

Trong (SBD)ké duong thing qua 7 va song song voi BD lan lugt cat SB,SDtai H,K .
Vay thiét dién ctia hinh chép cdt boi mit phing ()l tir gidc AMKH .

AC LBD
Ta ¢6: = BD 1 (SAC) = BD L AM = HK L AM .
SA L (ABCD)=> SA L BD

Taco AM =%SC =%\/SA2 +AC? =%.2\/§a —av2.

Va [ 1a trong tam tam gidc SAC nén £=£=E:HK =£BD=ia.
BD SO 3 3 3
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: : 1 242
Vay dién tich tir gidc AHMK 13 S ,,,,. = EAM.HK = T‘fcﬁ :

Cho hinh chép S.ABCD c6 SAvudng goc voi ddy, ABCD 1a hinh vuong canh aNJ2; SA=2a.
Goi M 1a trung diém cua canh SC, («)1a mat phang di qua 4, M va song song véi duong thing
BD. Tinh dién tich thiét dién cua hinh chép S.ABCD bi cit bi mit phing ().

Loi giai

+ Xéc dinh mit phang (o)
Goi O1a giao diém cua AC va BD, N la giao diém cua SOva AM .

Trong mit phang (SBD), qua N ké dudng thang song song voi BD, cat SD,SBlan luot tai 7

va J.

Ta c6, () 1a mét phiang (AIMJ).

Thét vay, 1 rang (AIMJ ) qua A, M . Mit khac, BD song song voi 1J (theo cach dung), nén BD
song song voi (AIMJ).

+ Tinh dién tich thiét dién

BD 1 AC
a co: = BD 1 (SAC)= BD L AM

BD 1S4

Ma BD//lJnén IJ L AM.
S = E.]J AM (Dién tich tur gidc c6 hai duong chéo vudng goc).

Tacd: AC = BD =2a.

SA vudng goc voi day nén S4 L AC.

Suy ra, SC =~/SA> + AC? =~/4a® +4d® =2a+/2.
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1 . , .
AM = ESC =a\2 (CT d0 dai duong trung tuyén trong tam giac vudng).

L 2 2 2 4
N la trong tam cua tam giac SAC . Suy ra, A = SV =S J=2BD=22q="2
BD SO 3 3 3 3

2
1 1 4a-a\/7:2a \E.

Vay S, =— AM IJ=—.—
Y O s 5 73 3

Cho hinh chép S.4BCco diy ABC l1a tam giac déu canh a, SA = a va vudng goc voi day. Mit
phang (a)qua A va vudng goc véi trung tuyén SI cua tam gidc SBC . Tinh dién tich S cua thiét

dién tao boi (&) v6i hinh chép da cho.

Loi giai

Goi H 1a hinh chiéu vudng goc ciia A1én SI .

Ké duong thang MN qua H va song song voi BC va cit SB, SClan luot tai M, N .
Tacod: SI L BC= SI L MNva SI | AH .

= SI L (AMN).

Ta chimg minh dugc BC L (SAl)= AH L BC = AH 1 MN .

Ta dé dang chirng minh duoc tam giac AMN can.

_ | saar N2t

SA* + Al 7

Ta co: SI =~/ SA> + AI* =ga.

AH

SA* = SI.SH = SH = ia )

J7
Do MN//BCzﬂzﬁ:MNzia.
B ST 7
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1 2421

Sy =5 MN-AH ===2

Cau 16: Cho hinh chép S.ABCD véi ddy ABCD 1a hinh thang vudng tai 4, day lon AD =8, day nho
BC =6, SAvudng goc véi ddy, SA=6. Goi M la trung diém 4B, (P)la mit phang qua M va

vudng goc véi AB . Thiét dién cta hinh chép S.ABCD cét boi mit phiang (P)c6 dién tich bang

Loi giai

Goi N, Pva Qlan luot 14 trung diém cia CD, SCva SB.

Ta co: (P)N(SAB)=MQ, (P)n(ABCD)=MN, (P)~(SCD)=NP.

Do d6, thiét dién ciia hinh chép S.4BCD cit béi mit phang (P)la to gidlc MNPQ.
Dé thdy MNPQ 14 hinh thang vuong tai M , Qva MO=PQ=3, MN =7.

MQ.(MN +PQ) 3.(7+3) 15
2 2 '

Vay dién tich hinh thang MNPQ1a: S,,,, =
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QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI 2: PUONG THANG VUONG GOC VOI MAT PHANG

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1: CAU HOI LI THUYET

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Ménh d& nao sau day la dang?

A. Mot dudng thang vudng goc véi mot trong hai dudng thing vudng goc thi song song véi
duong thang con lai.

B. Hai duong thang cing vudng goc véi mot duong thang thi song song voi nhau.

C. Hai dudng thing cing vudng goc voi mot duong thing thi vudng goc voi nhau.

D. Mot duong thing vudng goc véi mot trong hai dudng thiang song song thi vudng goc voi
duong thang kia.

Cho hai dudng thang @,b va mit phang (P). Trong cic ménh d€ sau ménh dé nao sai?
A.Néu al|(P) va b L(P) thi a Lb.

B.Néu ac(P) va b L(P) thi a Lb.

C.Néu a L(P) va b La thi b||(P) hoac b=(P).

D.Néu al|(P) va b La thi b1 (P).

Qua diém O cho trudc, c6 bao nhiéu mit phang vudng goc voi duong thang A cho trudc?
A. 1. B. V6 so. C. 3. D. 2.

Khing dinh nao sau ddy la dang.

A. Hai dudng thing cing vudng goc véi duong thang thi ba thi chiing vudng goc véi nhau.

B. Hai dudng thing cing vudng goc voi mot mit phang thi chiing song song vi nhau.

C. Hai duong thang phan biét cing vudng goc voi mot mit phang thi chung song song véi nhau.
D. Hai duong thang phéan biét cing vudéng goc véi mot dudng thang thi chung song song véi
nhau.

Trong khong gian cho diém O va dudng thing d. Qua diém O c6 bao nhiéu mit phang vudng
goc voi duong thiang d ?
A.Ba. B. Hai. C. Mot. D. Vo sb.

Cho hai duong thang a, b phan biét va mit phang (P) . Ménh dé nao sau day sai ?
A.Néu (P)[|(Q) va b L (P) thi b L (Q) B.Néua||(P)vab La thibl(P)
C.Néua|(P)vabL(P)thibLa D.Néua L(P),bL(P)thialb
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Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho mit phang (P) va hai duong thang phéan biét a va b . Biét rang a // (P) . Hoi ménh dé nao

dudi day ding?
A.Néub// (P)thib//a. B.NéubL(P)thibLla.
C.Néub//athi b/ (P). D.Néu b La thi b L(P).

Trong khong gian cho diém O va duong thing d . Qua diém O c6 bao nhiéu mit phang vudng
goc voi duong thang d ?

A.Ba. B. Hai. C. Mot. D. Vo sb.

Chon ménh dé dlng trong cac ménh dé sau:

A. Goc giita hai mat phang bang goc giita hai duong thang tiy ¥ nam trong mdi mat phang.

B. Goc giita hai mat phang bang goc gitta hai dudng thang 1an luot vudng goc véi hai mat phang
do.

C. Goc gifta hai mat phang luén 1a goc nhon.

D. Goc giita hai mat phang bang goc giira hai vec to chi phuong cta hai duong thing 1an luot
vudng goc voi hai miat phing do.

Khing dinh nao sau déy 12 sai?

A. Néu duong thang d 1 (o) thi d s& vuong goc v6i moi duong thang nam trong (a).

B. Néu duong thang d vudng goc v6i hai duong thang nam trong () thid 1 ().

C. Néu dudng thing d vudng goc véi hai dudng thing cit nhau nim trong (a) thi d vudng goc
v6i moi duong thang nam trong ().

D. Néu dudng thang d L (o) va a//(a) thi d La.

Cho hai dudng thang phan biét @, b va mit phang (a). Ménh dé nao dudi day la ding?
A.Néual(a)vablathib/ (a). B.Néua/ (a)vab// (a)thib//a.
C.Néua// (a) vabL(a)thialb. D.Néu a// () va b La thi bLl(a).

Cho hai dudng thdng phan biét @, b va mit phing (P), trong d6 a L (P). Ménh d& nao sau
day la sai?

A.Néu b //a thi b L(P). B.Néub L(P)thib//a.

C.Néu b La thi b/ (P). D.Néub// (P)thibLla.

Chon ménh dé dung trong cic ménh dé sau day:

A. Cho duong thang a L (a) , moi mat phang (ﬂ)//(a) thi (ﬁ) la.

B. Cho hai duong thing a va b vudng goc voi nhau, néu mit phang (a) chtra a thi b L (a).
C. Cho hai dudng thing @ va b vudng goc v6i nhau, mit phang ndo vudng goc voi dudng nay
thi song song véi duong kia.

D. Cho hai duong thiang chéo nhau @ va b, ludn ludn c6 mit phing chira duong nay va vudng
goc voi duong thing kia.
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

DANG 2: PUONG THANG VUONG GOC VOI MAT PHANG

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cho hinh chop S.4BCD ¢ tat ca cac canh bén va canh day bang nhau va ABCD 1a hinh vudng
tam O. Khang dinh nao sau day la khang dinh dang ?
A. SA 1 (ABCD) B. SO L(4BCD)  C. 4B 1(SBC) D. AC 1 (SBC)

Cho hinh chép tam gidc SABC c6 SA =SB va AC = CB. Khang dinh nao sau day PUNG?
A. BC 1 (SBC). B. SB | AB. C. SA 1 (ABC). D. AB 1 SC.

Cho hinh chép S.ABCD c6 day 1a hinh vudng va S4 vudng goc voi day. Khang dinh nio sau
day dung?

A. AC L(SCD). B. BD 1 (S4D).  C. AC L(SBD).  D. BD L(SAC).

Cho hinh chop S.ABCD cé day 1a hinh thoi tim O va SO L (ABCD) . Khi d6 duong thang AC
vudng goc voi mit phing nao sau day?

A. (S4B). B. (84D). C. (SCD). D. (SBD).

Cho hinh chop S.4BC c6 day ABC la tam giac vudng tai B, canh bén S4 vudng goc véi day.
Khing dinh nao sau diy diung?

A. ACJ_(SBC). B. BCJ_(SAC). C. BCJ_(SAB). D. ABJ_(SBC).

Cho hinh chép S.ABC c6 ddy ABC la tam gidc vudng tai B, canh bén SA vudng goc voi day.

Khing dinh nao sau diy ding?
A. AC L(SBC). B. BC L(84C). C. BC L(S4B). D. 4B L (SBC).

Cho hinh chép S.ABCD c6 tit ca cac canh bén va canh day déu bang nhau va 4BCD 14 hinh
vudng tdim O . Khang dinh nao sau ddy ding?

A. AB 1 (SBC). B. AC L (SBC). C. SA1(ABCD).  D. SO L (ABCD).
Cho hinh chép S.ABCD c6 déy ABCD la hinh chit nhat, S4 L (ABCD). Goi H,K lan luot 1a
hinh chiéu cua 4 1én SC, SD.Khing dinh nao sau ddy dung?

A. BC L(84C). B. BD L (SAC). C. AH L(SCD).  D. AK 1(SCD).
Cho hinh lap phwong ABCD.A'B'C'D'. Pudng thang AC'vudng gbc v6i mit phing ndo sau
day?

A. (4'BD). B. (4'DCY). C. (4'CD". D. (4'B'CD).
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Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cho hinh 1ap phuong ABCD.A'B'C'D' . Puong thang AC’' vudng goc v6i mit phang niao sau
day?
A. (4'BD). B. (4'CD'). C. (4'DC"). D. (A'B'CD).
Cho tir dién OABC c¢6 ba canh OA4,0B,0C d6i mot vudng goc. Tim ménh dé ding trong céc
ménh dé dudi day?
A. 04 L(0OBC). B. AC L(OBC).  C. ABL(OBC). D. BC L(A4OB).
Cho hinh lap phuong ABCD.A'B'C'D’ . Tim ménh d¢ diing trong cac ménh dé dudi day
A. AC L(A4'BD). B. BD' L(A'BD). C.AC'L(4'BD). D.AC'L(A'BD).
Cho hinh chop déu S.ABC c¢6 G 1a trong tAm tam gidc ABC . Phat biéu nao dudi ddy la dang.
A. S41(A4BC). B. SG L(ABC).  C. AB L (S4C). D. SG 1 (S4B).
Cho hinh chop S.ABCD c¢6 day ABCD 1a hinh thang vuong tai 4 va D,AD=CD=a,
AB=2a, SA1(ABCD). Chon ménh d& ding trong cdc ménh d¢ sau.
A. BC L(84C). B. CB L (S4B). C. BD 1L (SAC). D. CD L(SAC).
Cho hinh chép S.4BC c6 day 1a tam gidc ABC vudng tai B. Pudng thing SA4 vudng goc véi

day. Chon ménh dé dtng.
A. CB 1 (S4B). B. S4 1 (SBC). C. AC L(S4B). D. CB 1 (84C).

Cho hinh chép S.4BCD c6 day 1a hinh binh hanh tim O, SA=SC,SB = SD. Trong cac khing
dinh sau khing dinh nao dtng?
A. S4 1 (ABCD). B. SO L (4BCD).  C. SC L(A4BCD).  D. SB_1(ABCD).

Cho hinh chép S.ABC c6 SA L (ABC ) Goi H, K lan luot 1a truc tdm cac tam giac SBC va

ABC . Ménh dé nao sai trong cac ménh dé sau?
A. BC L(S4H). B. HK 1 (SBC).

C. BC L(S4B). D. SH, AK va BC dong quy.

Cho hinh chép S.4BCD c¢6 ddy ABCD 1a hinh chir nhat va S4 L (4BCD). Goi AE, AF lan
luot 14 cac duong cao ciia tam gidc SAB va tam gidc SAD. Khing dinh nao sau day la ding?
A. SC L(AFB). B. SC L(AEC). C. SC L(4ED). D. SC L (AEF).

Cho hinh chép S.4BCD c6 tat ca canh bén va canh ddy déu bang nhau va ABCD 14 hinh vudng
tam O. Khang dinh nao sau day ding?
A. ABJ_(SBC). B. ACJ_(SBC). C. SAJ_(ABCD). D. SOJ_(ABCD).

Cho hinh chop S.ABCD c¢6 day ABCD 1a hinh chit nhat, canh bén SA vuong goc véi day. Goi
H, K 1an luot 12 hinh chiéu ciia A trén SC, SD . Khang dinh nao sau day dung?
A. BC L (SAC). B. BD | (SAC). C. AH L (SCD). D. 4K L (SCD).
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Cau 34:

Cau 35:

DANG 3:
Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABC c6 day la tam giac vuong tai B, SA L (ABC ) .Goi H,K lan luot 13 hinh
chiéu cta diém A trén canh SB va SC . Chon ménh dé sai trong cac m¢nh dé sau:
A. BCJ_(SAB). B. AHJ_(SBC). C. AKJ_(SBC). D. SCJ_(AHK).

Cho hinh chép S.4BCD c6 day 1a hinh vudéng canh . Tam gidc S4B déu va SC = a2 . Goi
H,Klan luot 1a trung diém ciia 4B va CD.Ménh dé nao sau day la sai?

A. BC 1 (S4B). B. SH L(ABCD). C. ABL1(S4AD).  D.CD L(SHK).
DPUONG THANG VUONG GOC VOI PUONG THANG

Cho hinh hop ABCD.A'B'C'D’ ¢6 tét ca cac canh déu bang nhau. Chon khing dinh SAI trong
cac khang dinh sau:

A. AC L B'C". B. BD1 A'C'. C. AD' 1. CB'. D. AB' L CD'.

Cho hinh chop SABC c6 SA L (ABC) va AB 1 BC. Hinh chop SABC c6 bao nhi€u mat l1a tam
giac vuong?

A. 2. B. 4. C. 3. D. 1.

Cho hinh chop S.ABCD c6 SA L (ABCD) . Tim ménh d8 sai trong cac ménh dé dudi day.

A. SA 1 SB. B. S41CD. C. SA1LBD. D. S4 | BC.

Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat. Goi M, N lan luot 1a trung diém cta
SC va SD.

Khiang dinh nao duéi day dung?

A. MN 1 AC. B. MN 1 BD. C. MN 1 A4B. D. MN 1 BC.

Cho lang try tam giac ABC.A'B'C’ c6 day 1a tam giac déu. Goi M 1a trung diém BC .
A’ C’

Khing dinh nao duéi day dung?
A. AM 1 A'B'. B. AM L BB'. C. AM 1L B'C'. D. AM L A'C'.
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Cau 41:

Cau 42:

Cau 43:

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD c6 day ABCD 1a hinh thoi tim O. Goi I, J lan luot 1 trung diém
cua S4 va SC.

Khiang dinh nao duéi day dung?

A. IJ 1 AB. B. IJ L AD. C.lJLBD. D. IJ L SD.

Cho hinh hép ABCD.A'B'C'D' c¢6 day 1a hinh thoi. Goi (P) 1a mit phang chira 4'C’ va cét
AB, BC lan luot tai 1 va J. Trong cac ménh dé sau, ménh dé nao dang?

A. BD 1 A'I. B. BD 1 1J. C.BD1CYJ. D. BD1 AJ.

Cho hinh chép S.ABCD c6 day ABCD 1a hinh binh hanh tim O. Mat bén SAB la tam giac
can. Goi E,F lan luot 1a trung diém ABva CD . Khing dinh nao dudi day sai?

A. CD 1 SF . B. CD L SE. C.CD 1 S0. D. CD L EF.

Cho hinh chép tam giac S.ABC ¢ SA L(ABC), tam giac ABC vudng tai B. Goi H 1a hinh
chiéu cia A trén SB. Xét cac khang dinh sau:

(1) AH LSC (2) BC L(SAB) (3)SC L 4B

C6 bao nhiéu khang dinh dung?

A. 3- B. 1 C.0- D. 2.

Cho hinh chop S.ABC ¢b SA L (ABC) va tam giac ABC vudng 6 B, AH la dudng cao cua
tam gidc SAB . Khang dinh nio sau day la khang dinh sai?

A. SA 1 BC. B. 4H 1 AC. C. AH 1. 8C. D. AH 1 BC.

Cho hinh chop S.ABCD c6 S4A L (ABCD) va day 1a hinh vudng. Khing dinh nao sau day la
ding?

A. BC L (S4B). B. AC L(S4D). C. AC L(SBD). D. AC 1(S4B).

Cho tir dién OABC c¢6 0A4,0B,0C d6i mot vuong g6 C. Pudng thang 04 vudng goc voi
duong thang nao sau day?

A. BC. B. 4B. C. AC. D. 04.

Cho hinh chop S.ABC c6 SA | (ABC ) va H 1a hinh chiéu vudng goc cta S 1én BC . Hiy chon
khang dinh ding.

A. BC | 4B. B. BC 1L AC. C. BC L SC. D. BC 1 AH .

Cho hinh chép S.4BCD cé ddy ABCD 1a hinh chit nhat, S4 L (ABCD). Biéu thirc nao sau day
ding

A. SD | SB. B. BD 1 SC. C. SC 1 SB. D. SD 1 CD.
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Cau 50:

Cau 51:

Cau 52:

Cau 53:

Cau 54:

DANG 4:
Cau 55:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho ttr dién OABC c¢6 OA,OB,OC d6i mot vudng goc v6i nhau. Goi H 1a tryc tAm tam gidc
ABC . Khing dinh nao sau day SAL
A. AB1OC. B. OH L (A4BC). C. OH L BC. D. OH L OA.

Cho hinh chép S.ABC c6 day ABC la tam gidc vudng tai B, canh bén S4 vudng géc voi day.
Goi H la chan dudng cao ké tir A cua tam gidc SAB . Khing dinh nao dudi day 1a SAI?
A. SA 1 BC. B. AH L BC. C. AH 1L AC. D. AH 1 SC.

Cho hinh chép S.4BC c6 day ABC la tam gidc vudng tai B, canh bén S4 vudng géc voi day.
Goi H 1a chan duong cao ké tir 4 ciia tam giac SAB . Khang dinh nao dudi day 1a SAI?

A. S4 1 BC. B. AH 1 BC. C. AH 1 AC. D. AH 1 SC.

Cho hinh hop ABCD.A'B'C'D' ¢6 day 1a hinh thoi. Goi O, O’ lan luot 13 tAm cta hinh binh
hanh ADD'A" va ABB'A'.

Trong cac ménh dé sau, ménh dé nao dang?
A. 00" 1L AC. B. 00" 1 AA4'. C. 00 1L 4D. D. OO' 14B.

Cho hinh hép ABCD.A'B'C'D' c6 day 1a hinh thoi. Goi O, O’ lan luot 1a tAm caa hinh binh
hanh ADD'A" va ABB'A’.

Trong cac ménh dé sau, ménh dé nao dang?

A. 00" 1 AC. B. 00" 1 44". C. 00" L AD. D. OO0’ 14B.

XAC PINH THIET DIEN

Cho hinh chép S.ABC ¢6 day ABC' la tam giac déu va H 1a trung diém canh BC'. Goi O la
trung diém AH cua tam giac ABC, SO vudng goc voi day. Goi I 1a trung diém OH . Mat
phang (P) qua I va vudng goc voi OH . Thiét dién cua (P) va hinh chép S.ABC 1a hinh gi?
A. Hinh thang can. B. Tam giac vuéng.  C. Hinh thang vuéng. D. Hinh binh hanh.
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Cau 56:

Cau 57:

Cau 58:

Cau 59:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD ¢6 SA L (ABCD);SA=1, ddy 1a hinh vudng canh bang x,(0<x<1).

Tinh gi4 tri 16n nhét cua thiét dién cta hinh chop di cho khi cat boi mat phiang di qua 4 va vudng
goc voi SC.
/6 N i 3

A —. . C.—. D. —.
15 4 5 6

Cho hinh 1ap phuong ABCD.A'B'C'D'. Thiét dién ctia hinh 1ap phuong cit boi mét phing ()

qua C vavuodng goc BD 1a hinh gi?
A. Ngii giac. B. Hinh chir nhat. C. Hinh vudng. D. Tam giéc can.
Cho hinh hdp chit nhat ABCD.A'B'C'D' ¢6 AB=a,AD =2a,AA'= a2 . Tinh dién tich cua

thiét dién cua hinh hop chit nhat khi duoc cit boi mit phang () qua A vavuong goc A'B.

2
A2 f B. 24° C. a*\2 D. a*\/6
Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang a. Cit hinh 1ap phuong béi mit phang trung
truc ciia BD'. Dién tich thiét dién tao thanh bang

2 2 2
A. 3“4‘/5. B. & 2‘/5 C. &*\2. p. 2 f.
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| CHUONG |

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI 2: PUONG THANG VUONG GOC VOI MAT PHANG

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1: CAU HOI LI THUYET

Cau 1:

Ménh d& nao sau day la dang?
A. Mot dudng thang vudng goc véi mot trong hai dudng thing vudng goc thi song song véi
duong thang con lai.
B. Hai duong thang cing vudng goc véi mot duong thang thi song song voi nhau.
C. Hai dudng thing cing vudng goc voi mot duong thing thi vudng goc voi nhau.
D. Mot dudng thing vudng goc véi mot trong hai dudng thang song song thi vudéng goc véi
duong thing kia.
Loi giai

Ménh dé dung 1a « Mcf)tqdu(‘)’ng thang vudng goc voi mot trong hai dudng thang song song thi
vuong goc voi duong thang kia ”
Cho hai dudng thang a,b va mit phang (P) Trong cac ménh d& sau ménh dé nao sai?
A.Néu a||(P) va b L(P) thia Lb.
B.Néu ac(P) va b L(P) thi a Lb.
C.Néu a L(P) va b La thi b||(P) hoac b=(P).
D.Néu a||(P) va b La thi b L (P).
Loi giai
Néu a||(P) va b L(P) thi a Lb.
Néu ac(P) va b L(P) thi a Lb.
Néu a L(P) va b La thi b|(P) hoac b(P).

Néu a||(P) va b La thi b L (P). Ménh dé sai vi duong thing b c6 thé nim trong mit phang
(P)-

Qua diém O cho trudc, c6 bao nhiéu mit phang vudng goc voi duong thang A cho trudc?
A. 1. B. V6 sb. C.3. D. 2.
Loi gidi
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Cau 4:

Cau 5:

Ciu 6:

Cau 8:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Theo tinh chat 1: C6 duy nhit mot mit phing di qua mot diém cho trude va vudng goc véi mot
duong thang cho trud C.

Khing dinh nao sau dy la dang.
A. Hai dudng thing cing vudng goc véi duong thang thi ba thi chiing vudng goc véi nhau.
B. Hai duong thang cung vudng goc véi mot mat phang thi chung song song v6i nhau.
C. Hai duong thing phan biét cing vudng goc véi mot mit phang thi chiing song song véi nhau.
D. Hai duong thang phéan biét cing vudéng goc véi mot dudng thang thi chung song song véi
nhau.

Loi gidi
Hai duong thang phéan biét ciing vudng goc véi mot mit phang thi chung song song véi nhau.
Trong khong gian cho diém O va dudng thing d. Qua diém O c6 bao nhiéu mit phang vudng
goc voi duong thiang d ?

A. Ba. B. Hai. C. Mot. D. V6 s.
Loi giai

Qua diém O c6 mot mit phing vudng goc véi dudng thing d.

Cho hai dudng thing a, b phén biét va mit phing (P). Ménh dé no sau day sai ?

A.Néu (P)[(Q)vab L(P) thibL(Q) B.Néua|(P)vab La thibL(P)

C.Néual|(P)vabL(P)thibLa D.Néua L (P),bL(P)thialb
Loi giai

Cho mit phing (P) va hai dudng thang phan biét a va b . Biétrang a // (P) . Hoi ménh dé nao

dudi day diang?
A.Néu b// (P) thib/la. B.Néu b L(P)thibLla.
C.Néub//a thi b/ (P). D.Néu b La thi b L(P).

Loi giai
Néu a /(P) va b L(P) thi a Lb.

Trong khong gian cho diém O va duong thang d . Qua diém O c6 bao nhiéu mit phang vudng
goc voi duong thiang d ?
A. Ba. B. Hai. C. Mot. D. Vo sd.

Loi giai

* Theo tinh chit qua mot diém c6 duy nhat mot mat phang vudng goc véi mot duong thing cho

Page 2

Swu tdm va bién soan



Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

trud C.

Chon ménh dé dling trong cac ménh dé sau:
A. Goc giita hai mat phang bang goc giita hai duong thang tiy ¥ nam trong mdi mat phang.
B. Géc giita hai mit phang bang goc giita hai duong thang lan lugt vudng goc v6i hai mit phang
do.
C. Goc gifta hai mat phang luén 1a goc nhon.
D. Goc giita hai mat phang bang goc giira hai vec to chi phuong cua hai duong thing 1an luot
vudng goc voi hai mit phang do.
Loi giai
Khiang dinh nao sau day la sai?
A. Néu duong thang d L (cr) thi d s€ vuong géc véi moi dudong thang nam trong (ax).
B. Néu duong thang d vudng goc voi hai duong thang nam trong (a) thid L ().
C. Néu dudng thang d vudng goc véi hai duong thang cit nhau nam trong (a) thi d vudng goc
v6i moi dudng thing nam trong ().
D. Néu dudng thang d L (o) va a//(a) thi d La.
Loi giai
Piéu kién can va du dé d 1 () 1a duong thing d vudng goc vai hai dudng thing cit nhau nam

trong ().

Cho hai dudng thang phan biét @, b va mit phang (). Ménh dé nao dudi day la ding?

ANéual(a)vablathib/ (a). B.Néua// (a) vab// (a)thib//a.
C.Néuall (a) vabl(a)thialb. D.Néua// (a) vabLlathibl(a).
Loi gidi

Dua vao tinh chét lién hé giira quan hé song song va vudng goc ta Chon C

Cho hai duong thang phan biét @, b va mit phing (P) , trong d6 a L (P) . Ménh d¢ nao sau

day la sai?

A.Néu b //a thi b L(P). B.Néub L(P)thib//a.
C.Néu b La thib// (P). D.Néub// (P)thibLla.
Loi gidi

C saido b c6 thé nam trong (P).

Chon ménh d¢ dung trong cic ménh dé sau day:
A. Cho duong thing a L (@), moi mit phing (B3)//() thi (B) La.
B. Cho hai dudng thang a va b vudng goc v6i nhau, néu mit phing (o) chira a thi b L ().
C. Cho hai duong thang a va b vudng goc véi nhau, mit phang nao vudng goc véi duong nay
thi song song vo1 duong kia.
D. Cho hai dudng thang chéo nhau @ va b, ludn luén c6 mit phiang chira duong nay va vudng
goc voi dudng thing kia.

Loi giai
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Chi c6 A dung con lai B, C, D 1a sai.

DANG 2: PUONG THANG VUONG GOC VOI MAT PHANG

Céu 14: Cho hinh chép S.ABCD c6 tit ca cac canh bén va canh day bang nhau va 4BCD 1a hinh vudng
tam O. Khang dinh nao sau day la khang dinh dang ?
A. S4 1L (ABCD) B. SO L(4BCD)  C. 4B 1(SBC) D. AC 1 (SBC)
Loi giai
Hinh chép S.4BCD c6 tht cd céc canh bén va canh ddy bang nhau suy ra SO L (ABCD)

Céu 15: Cho hinh chép tam giac SABC c6 SA =SB va AC = CB. Khing dinh nao sau diy PUNG?
A. BC 1 (SBC). B. SB L AB. C. SA L (ABC). D. AB 1 SC.
Loi giai

%3]

B

Goi D la trung diém cta AB, vi tam giac SAB can tai S va tam giac ABC cén tai C nén suy
{AB LSD
ra

= AB 1L SC.Vaydapan D.
AB 1. CD

Céu 16: Cho hinh chop S.ABCD c6 day la hinh vudng va S4 vudng goc voi day. Khang dinh nao sau
day dung?
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S

A. AC L(SCD). B. BD 1 (S4D).  C. AC L(SBD).  D. BD L(SAC).

Loi giai

Vi ABCD 1a hinh vuéng nén BD 1 AC

Va S4 1 (ABCD) nén BD L S4.
Vay BD 1 (SAC).

Céu 17: Cho hinh chop S.ABCD c6 day 1a hinh thoi tim O va SO L (ABCD) . Khi d6 dudng thing AC
vudng goc voi mit phing nao sau day?
A. (84B). B. (84D). C. (SCD). D. (SBD).
Loi giai

SO L (ABCD)= AC 1L SO, SO c(SBD).
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Cau 18:

Cau 19:

Cau 20:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
ABCD 14 hinh thoi = AC L BD, BD = (SBD).

SONBD =0.
= AC L (SBD).

Cho hinh chop S.ABC c6 ddy ABC la tam gidc vuong tai B, canh bén S4 vudng goc voi day.
Khiang dinh nao sau ddy ding?
A. AC L (SBC). B. BC 1 (SAC). C. BC 1(S4B). D. 4B 1 (SBC).

Loi giai

Tac SA L (ABC)= SA L BC, BC 1 4B

= BC L(S4B).

Cho hinh chép S.ABC c6 ddy ABC la tam giac vuong tai B, canh bén SA vudng gbéc voi day.
Khiang dinh nao sau ddy ding?
A. AC 1 (SBC). B. BC 1(S4C). C. BC L(S4B). D. 4B L(SBC).

Loi giai

= BC L (SAB).

SA L BC,AB 1 BC
Ta co
{SA < (SAB),AB — (SAB)

Cho hinh chép S.ABCD c6 tit ca cc canh bén va canh day déu bang nhau va 4BCD 14 hinh
vuong tim O . Khang dinh nao sau ddy ding?
A. AB 1 (SBC). B. AC L (SBC). C. SAL(ABCD).  D. SO _L(ABCD).

Loi giai
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Vi ABCD la hinh vudng tim O nén O la trung diém ctia AC va BD.
Tam giac SAC c6 SA=SC nén tam giac SAC cantai S suyra SO L AC.
Tam giac SBD c¢6 SB =SD nén tam gidc SBD cantai S suyra SO L BD.
Vay SO L (ABCD).
Céu 21: Cho hinh chép S.4BCD ¢6 ddy ABCD la hinh chit nhat, S4 L (ABCD). Goi H,K lan lugt 1
hinh chiéu cua 4 1én SC, SD.Khing dinh nio sau ddy dung?
A. BC L(S4C). B. BD 1 (SAC). C. AH L (SCD). D. AK 1(SCD).

Loi giai

J4

{SA 1L CD
Ta co

D:>CDJ_(SAD):>CDJ_AK.

Laico SD 1L AK

Suyra 4K L (SCD).

Céu 22: Cho hinh lap phuong ABCD.A'B'C'D'. Pudng thing AC'vudng goc v6i mit phing nio sau
day?
A. (A'BD). B. (4'DC"). C. (4'CD"). D. (A'B'CD).
Loi gidi
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

B C
I T
A - —~D
. F e
\ .J{-."i‘-. ////
N i i L /
Ly | e
£ . S
A / '
Jf BN ': //
1, S B ¢
.
i
A’ D'
A'B 1 AB'
A'BLB'C'(B'C'L(4BB'4"))
Ta co: :A'BL(AB'C'):A'BLAC'
AB'"B'C'=B'

AB',B'C'c(AB'C")
Mt khac BD 1 (ACC'A4")= BD L AC"
AC' L A'B(cmt)
AC' 1L BD(cmt)

Nhuvay: g ~Bp=B
A'B,BD = (A'BD)

= AC' 1 (A4'BD).

Cho hinh 1ap phuong ABCD.A'B'C'D' . Puong thang AC" vudng goc v6i mit phang niao sau
day?
A. (4'BD). B. (4'CD). C. (4'DC"). D. (4B'CD).

Loi gidi

V 1
B ;

A—C'.@=(AB+AD+AA').(E—E)=(E)2 —(E)2 0.
= AC' L BD .

Chung minh tuong tu AC' L A'B.
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Nén AC' L(A'BD).

Cau 24: Cho to dién OABC c6 ba canh OA4,0B,0C d61 mot vudng goc. Tim ménh dé ding trong cac
ménh dé duéi day?

A. 041 (0BC). B. ACL(OBC).  C. AB L(0OBC). D. BC L(AOB).
Loi gidi
A
o C
B
04 1 OB
Ta c(){ = 04 1 (0BC).
04L10C

Cau 25: Cho hinh lap phuong ABCD.A'B'C'D’ . Tim ménh d& diing trong cac ménh dé dudi day
A. AC L(A4'BD). B. B'D' L (A'BD).
C. AC'L(A'BD).  D. AC' L(A'BD).

Loi giai

Tacd AB=AD = AA'=a nén A cach déu B,D, A'.

C'B=C'D=C'A'=a~2 nén C' cachdéu B,D, A'.
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Do d6, 4,C’ cing nam trén truc ciia duong tron ngoai tiép A4'BD .

Suyra AC' L (A'BD).

Céu 26: Cho hinh chop déu S.ABC ¢6 G 1a trong tim tam giac ABC . Phat biéu nao dudi ddy la dang.
A. SA1(A4BC). B. SG 1 (ABC).  C. ABL(SAC). D. SG L(S4B).
Loi gidi
Ta c6 khdi chop tam gidc déu S.ABC c6 day la tam giac ABC déu co trong tim G ciing la tim
cua day nén SG L (4BC).
Cau 27: Cho hinh chép S.ABCD c6 day ABCD 1a hinh thang vuong tai 4 va D,AD=CD=a,
AB=2a, SA L (ABCD). Chon ménh dé diing trong cac ménh dé sau.
A. BC 1(S4C). B. CB L (S4B). C. BD L (SAC). D. CD 1(S4C).
Loi gidi
o BC 1 AC
Tir gia thiét ta c6 AABC vudng can C. Suy ra = BC L (SAC)=. A dang.
BC 1 .54
Tir gia thiét, ta co : ABC =45°= B sai.
Tir gia thiét, ta co : ACD =45°= D sai.
Tir gia thiét, ta co : BD khong vudng goc AC = C sai.
Céu 28: Cho hinh chdp S.4ABC c6 day 1a tam giac ABC vuédng tai B. Puong thang SA vudng goc voi
day. Chon ménh dé ding.
A. CB 1 (S4B). B. S4 1 (SBC). C. AC L (S4B). D. CB L (SAC).
Loi gidi
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Cau 29:

Cau 30:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S
c
A
B
CB 1 54
+ = CB L (SAB) nén A diing.
CB 1 AB

+Néu S4 L (SBC) thi SA L SB, ma SA L AB ta c6 diéu vo 1y, suy ra B sai.
+ Do AC khong vuong goc 4B nén AC khong vudng goc (SAB), suy ra C sai.

+ Do BC khong vudéng goc AC nén BC khong vudng goc (SAC), suy ra D sai.

Cho hinh chép S.4BCD c6 day 1a hinh binh hanh tim O, SA=SC,SB = SD. Trong cac khing
dinh sau khang dinh nao ding?
A. S4 1 (ABCD). B. SO 1(4BCD).  C.SC L(ABCD). D. SB1(A4BCD).

Loi gidi

Taco O 1a trung diém ciia AC,BD

Ma SA=SC,SB=SD = SO 1 AC,SO | BD = SO L(ABCD).

Cho hinh chép S.ABC co6 SA L (ABC ) Goi H, K lan luot 1a truc tAm cac tam giac SBC va

ABC . Ménh dé nao sai trong cac ménh dé sau?
A. BC L (S4H). B. HK 1 (SBC).
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

C. BC L(84B). D. SH, AK va BC dong quy.

Loi gidi

Tacod BC L SA,BC L SH = BC 1 (SAH)
Tacod CK L AB,CK 1. SA= CK 1(SAB) = CK L SB

Mit khic CH L SB nén suy ra SB L (CHK) = SB 1 HK, tuong ty ta ching minh duoc
SC L HK nén HK 1 (SBC).

Goi M 1a giao diém cta SH vaBC. Do BC L (SAH)= BC L AM hay dudng thing AM
trung v6i dudng thang AK . Hay SH, AK va BC ddng quy.

Do d6 BC L (SAB) sai.

Nhan xét: Ta c6 thé tir mé¢nh @& BC L (S4H ) la dung suy ra ménh d&& BC L (SAB) la sai.

Cho hinh chép S.4BCD c¢6 ddy ABCD 1a hinh chir nhat va S4 L (4BCD). Goi AE, AF lan
luot 14 cac duong cao ciia tam gidc SAB va tam gidc SAD. Khing dinh nao sau day la ding?
A. SC L(AFB). B. SC L(A4EC).

C. SC L(AED). D. SC L (4EF).

Loi giai

_ |AF L(SCD) (4F LSC
Ta co: = SC L (SEF).

=
AE 1(SBC) ~ |4E LSC
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Céu 32: Cho hinh chdp S.ABCD ¢ tit ca canh bén va canh ddy déu bang nhau va ABCD 14 hinh vudng
tam O. Khang dinh nao sau day ding?
A. ABJ_(SBC). B. ACJ_(SBC). C. SAJ_(ABCD). D. SOJ_(ABCD).

Loi gidi

Theo gia thiét ta co:
Cho hinh chép S.ABCD c6 tt ca canh bén va canh day déu bang nhau do do:
S4=8SC= ASAC cantai 4
Lai c6 ABCD la hinh vudng
= O la trung diém cua AC
= SO vira 1a dudng trung tuyén vira 1a dudng cao ciia ASAC
=S50 1 AC
Tuong tw SO vira 1a dudng trung tuyén vira 1a dudng cao ciia ASBD
= SO 1L BD
Tu va ta co:
SO 1 AC = (ABCD)
{SO 1 BD = (A4BCD)

= SO L (ABCD)

Cau 33: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh chit nhat, canh bén SA vuong goc véi day. Goi
H, K 1an luot 12 hinh chiéu ciia A trén SC, SD . Khang dinh nao sau ddy dung?

A. BC L(SAC). B. BD L(SAC).  C. AH L(SCD).  D. AK L(SCD).

Loi gidi
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ta c6: SA L(ABCD)= SA L CD.Do ABCD la hinh chit nhat nén AD 1 CD
Suy ra: CD 1 (SAD)= CD L AK, (1).

Mit khac AK L SD, (2).

Tu va ta c6: AK L(SCD).

Cho hinh chép S.ABC c6 day la tam giac vuong tai B, SA L (ABC ) .Goi H,K lan luot 13 hinh
chiéu ctia diém A trén canh SB va SC . Chon ménh dé sai trong cac m¢nh dé sau:
A. BC J_(SAB). B. AH J_(SBC). C. AK J_(SBC). D. SCJ_(AHK).

Loi gidi

SA L (ABC)

=S4 L BC, AB L BC = BC L (S4B).
BC <(4BC)

Suy ra dung.

BC 1 AH

o« AH}:AH 1 (SBC). Suy ra dung
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Cau 35:

DANG 3:
Cau 36:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Suy tiégp 1 -3¢ SC 1 (AHK). Suy ra du
uy uc = . Ouy ra dung.
) e v ame

Cho hinh chép S.4BCD c6 day 1a hinh vudéng canh . Tam gidc S4B déu va SC = a2 . Goi
H,K lan luot 1a trung diém ciia 4B va CD.Ménh dé nao sau day la sai?

A. BC L (S4B). B. SH 1 (ABCD). C. ABL(SAD).  D.CD L(SHK).

Loi giai

Ta c6 tam gidc SAB déu canh g nén SB=AB=a.
Mat khac tam giac SBC ¢6 SB” +BC* =SC* =2a’ .
Suy ra tam gidc SBC vuodng can tai B. Hay BC 1 SB

Ma BC 1 4AB. Suyra BC 1 (S4B).Do d6 Chon A dung.

Tir BC L (SAB) = BC L SH .

Tam gidc SAB déuma H 1a trung diém ciia AB nén SH L AB.

Tu vasuyra SH L (ABCD). Chgn B dung.

Tam giac S4B déunén AB khong vudng goc v4i mit phang (S4D). Chen C sai.

AB 1 HK
5 { = AB 1 (SHK)=> CD L (SHK). Chgn D ding.

Taco
1 SH

PUONG THANG VUONG GOC VOI PUONG THANG

Cho hinh hop ABCD.A'B'C'D’ ¢6 tit ca cac canh déu bang nhau. Chon khang dinh SAI trong
cac khang dinh sau:
A. AC L B'C'". B. BD 1 A'C'. C. AD' 1. CB'. D. AB' L CD'.

Loi giai
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Cau 37:

Cau 38:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A’ D’

Néu AC 1L B'C'= AC 1 BC.

Cho hinh chop SABC ¢6 S4 L (ABC) va AB 1 BC. Hinh chop SABC c6 bao nhiéu mdt la tam
giac vuong?
A. 2. B. 4. C. 3. D. 1.

Loi giai

)
Taco S4 L (ABC) nén ASAB, ASAC la tam giac vuong.
Vi AB 1 BC nén AABC la tam giac vudng

BC 1 84

= BC 1 (§4B) = BC L SB nén ASBC la tam giac vudng
BC 1 AB

Ta lai co {

Vay Hinh chép SABC c¢6 bdn mit la tam giac vudng,

Cho hinh chop S.ABCD c6 SA L (ABCD) . Tim ménh d8 sai trong cac ménh dé dudi day.

A. SA1SB. B. SALCD. C.SALBD. D. S4 L BC.
Loi gidi
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Tacd SA L(ABCD) nén SA L CD, SAL BD va SA L BC.

Céu 39: Cho hinh chép S.ABCD c6 day ABCD 14 hinh chit nhat. Goi M, N lan luot 1a trung diém cua
SC va SD.

Khing dinh nao duéi day dung?
A. MN L AC. B. MN 1L BD. C. MN 1 AB. D. MN 1 BC.
Loi giai

Taco MN 1a duong trung binh cua tam giac SCD . Suy ra MN//CD

MN//CD
Ta co = MN 1 BC
BC 1L CD
Ciau 40: Cho ling tru tam giac ABC.A'B'C’ c¢6 day la tam giac déu. Goi M 1a trung diém BC .
A’ '
A C
<A
M
B

Khing dinh nao duéi day dung?
A. AM 1 A'B'. B. AM 1 BB'. C. AM 1 B'C". D. AM 1 A'C".
Loi gii
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A’ c’

Do ABC l1atam giac déunén AM 1 BC.
AM 1 BC .
aco = AM 1 B'C'.
BC//B'C’
Céau 41: Cho hinh chop S.ABCD c6 ddy ABCD 1 hinh thoi tim O. Goi I, J lan luot I3 trung diém

cua S4 va SC.

5

Khiang dinh nao duéi day dung?

A. IJ 1 AB. B. IJ 1L AD. C. IJLBD. D. IJ LSD.
Loi gidi

B

Vi IJ 1a duong trung binh cta tam giac SAC nén 1J//AC.

BD 1 AC
CAu 42: Cho hinh hp ABCD.A'B'C'D’ c6 day 1a hinh thoi. Goi (P) 1a mét phing chira A'C’ va cit

1J//AC
Ta co =BD11J.

AB, BC lan luot tai 7 va J. Trong cac m¢nh dé sau, ménh dé nao dtng?

A. BD 1 A'l. B.BD11J. C.BD1CYJ. D.BD1 A4J.
Loi giai
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Cau 43:

Cau 44:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A’ B
I\
D’ A ,
1\ ¢
| \
\
|
| \
\
A _ B
/k\ ‘<> T =
/’,”’\\\ J
D C

(P)n(4BCD)=1J
Taco 1(P)N(A'B'C'D')=A'C'= A'C'//lJ .Ma A'C"//AC nén LJ//AC.
(ABCD)//(A'B'C'D')

BD 1 AC
=BD11lJ.
AC/IIT

Cho hinh chép S.ABCD c6 day ABCD 1a hinh binh hanh tim O. Mat bén SAB la tam giac
can. Goi E,F lan luot 1a trung diém ABva CD . Khing dinh nao dudi day sai?
A. CD 1L SF . B. CD 1 SE. D. CD L EF .

Mat khac {

C.CD 1 S§0.
Loi giai

Vi tam giac SAB cantai S nén SE 1 AB.
AB//ICD
SE | AB

Cho hinh chép tam giac S.ABC c6 SA L(ABC), tam giac ABC vudng tai B. Goi H 1a hinh

r

Taco

= CD 1 SE.

chiéu cia A trén SB. Xét cac khang dinh sau:

(1) AH LSC (2) BC L(S4B) (3)SC L 4B

C6 bao nhiéu khang dinh dung?

A. 3- B. 1. C.0- D. 2
Loi gii
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BC L AB
Ta cé: { L T BCL (S4B)= BC L AH (do AH =(SA4B))

AH 1 SB
{ :>AHJ_(SBC):>AHJ_SC.

BC 1 AH

Cau 45: Cho hinh chop S.ABC c¢6 S4 L (ABC) va tam giac ABC vudng 6 B, AH la dudng cao cua
tam giac SAB . Khang dinh nao sau day 1a khang dinh sai?

A. SA 1 BC. B. AH 1 AC. C. AH L SC. D. 4H 1 BC.
Loi giai
S
f
A C
B

SA L (ABC)= SA L BC suy ra phuong an A diing.

BC 1 AB(gt)
Ta co: = BC 1 (SAB)= BC L AH ,
BC 1.54(S4 L(4BC))
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ma AH 1 SB= AH 1 (SBC)= AH 1 SC,AH 1 BC. Suy ra phuong an C,D dung.

Cau 46: Cho hinh chép S.ABCD c6 SA L (ABCD) va day 1a hinh vudng. Khing dinh nao sau day la

ding?
A. BC L(S4B). B. AC 1(84D). C. AC L(SBD). D. AC L (S4B).
Loi giai
)
BC 154
Ta co { .Suyra BC L(S4B).
BC 1 4B

Ciu 47: Cho tir dién OABC c6 04,0B,0C d6i mot vudng g6 C. Puong thing OA4 vudng goc véi
dudng thing nao sau ddy?

A. BC. B. 4B. C. AC. D. O4.
Loi giai
A
B
OA L OB
0 = 04 L (OBC) ma BC c(OBC) nén 04 L BC.
0410C

Cau 48: Cho hinh chop S.ABC c6 SA L(ABC) va H lahinh chiéu vudng goc ciia S 1én BC . Hay chon

khang dinh diing.
A. BC L 4B. B. BC L AC. C. BC L SC. D. BC 1 AH .
Loi giai
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S

Taco SA L BC,SH 1. BC= AH L BC.

Ciu 49: Cho hinh chép S.4BCD ¢ ddy ABCD la hinh chit nhét, S4 L (ABCD). Biéu thirc nao sau day

ding
A. SD L SB. B. BD 1 5C. C. SC LSB. D. SDLCD.
Loi gidi
SALCD
Ta co = CD 1(S4D) = CD L SD.
AD 1 CD

Cau 50: Cho tirdién OABC c6 OA,0OB,OC d6i mot vudng goc voi nhau. Goi H 1a trye tAm tam giac
ABC . Khing dinh nao sau day SAL
A. AB1OC. B. OH L (A4BC). C. OH L BC. D. OH 1 04.

Loi giai

Page 22

Swu tdm va bién soan



Cau 51:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A

Taco: OC L (OAB) nén OC 1. AB.Chon A ding

nén BC L (OAH ) hay BC L OH . Chen C diing.

BC 1 AH
Ta co
BC 104

AB 1 CH

nén AB L (OCH )hay AB 1 OH
AB 1 0C

Tuong tu: {

= OH L (ABC). Chon B dung.

Vay: OH 1 HA hay tam giac HOA vuong tai H . Cau D sai.

Cho hinh chép S.ABC c6 ddy ABC la tam gidc vudng tai B, canh bén S4 vudng géc voi day.
Goi H la chan dudng cao ké tir A cua tam gidc SAB . Khing dinh nao dudi day 1a SAI?
A. SA 1 BC. B. AH L BC. C. AH 1 AC. D. AH 1 SC.

Loi giai

Do S4 1L (ABC)= SA L BC.Vay A ding.
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Cau 53:
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BC 1 4B

_ BC 154 (Do SA L (ABC))

® ABASA= 4
AB,SA < (SAB)

Tac = BC L (S4B).

AH 1 SB (gt)

AH 1 BC (Do BC L (SAB))
SBNBC =B

SB,BC = (SBC)

Mait khac = AHJ_(SBC). Suyra AH 1 BC va AH 1 SC

vay B va D ding. Suy ra C sai.

Cho hinh chép S.4BC c6 day ABC la tam gidc vudng tai B, canh bén S4 vudng goc voi day.
Goi H 1a chan duong cao ké tir 4 cia tam gidc SAB . Khang dinh nao dudi diy 1a SAI?
A. SA 1 BC. B. 4H 1 BC. C. AH 1 AC. D. AH 1 8C.

Loi giai

B

Vi 84 L (ABC)= S4 L BC. Vay phuong 4n A dung.

; — BC 1 (SAB)= BC 1L AH (1).Vay phuong an B ding.
B L BC (S4B) (1). Vay phuong ing

T o {SA 1 (ABC)=S4 L BC
Vi H la chan duong cao ké tr 4 cta tam gidc SAB nén AH 1 SB (2)

Tu (1) va (2) suyra AH L (SBC) = AH 1 SC. Vay phuong 4n D dlng.

Tx AH L (SBC ) = AH 1 HC nén tam giac AHC vudng tai H do d6 AH khong thé vudng
goc vo1 AC . Vay phuong an C sai.

Cho hinh hop ABCD.A'B'C'D' ¢6 day 1a hinh thoi. Goi O, O’ lan luot 13 tAm cta hinh binh
hanh ADD'A' va ABB'A’".
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Trong cac ménh dé sau, ménh dé nao dang?
A. 00" 1 AC. B. 00" L A4'. C. 00" 1L 4D. D. OO’ 1A4B.
Loi gidi

OO0'//BD
Ta cé =001 AC.

1 BD
Cau 54: Cho hinh hop ABCD.A'B'C'D' c¢6 day la hinh thoi. Goi O, O lan luot 13 tAm cua hinh binh
hanh ADD'A' va ABB'A’".

Trong cac ménh dé sau, ménh dé nao dang?
A. 00" 1 AC. B. 00" 1 44'. C. 00 1L 4D. D. OO’ 1L AB.
Loi giai
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0O0'//BD
Ta cé = 00" 1L AC.

1L BD
DANG 4: XAC PINH THIET DIEN
Cau 55: Cho hinh chép S.ABC c6 day ABC' la tam giac déu va H 1a trung diém canh BC. Goi O la
trung diém AH cia tam giac ABC, SO vudng goc voi day. Goi I 1a trung diém OH . Mat
phang (P) qua I va vudng goc voi OH . Thiét dién cua (P) va hinh chép S.ABC 1a hinh gi?
A. Hinh thang can. B. Tam giac vudng.

C. Hinh thang vuéng.  D. Hinh binh hanh.
Loi giai

d "AB=M

P)1 OH ,
Ta co: (P)LO = (P)//BC = qua I ké duong thang d,//BC . Goi :
d NAC=N

BC L OH

/ISO = qua I ké duong thang IK//SO(K e SH).

[soron
aco: (P)J_OH:( )

d,N"SB=0

(P)//BC = qua K ké duong thing d,//BC . Goi .
d,nSC=P

Page 26

Swu tdm va bién soan



Cau 56:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

— thiét dién cua (P) va hinh chép S.ABC 1a t gide MNPQ ¢6 IK la dudng trung truc cua
MN va P(@) = MNPQ la hinh thang can.

Cho hinh chép S.ABCD ¢6 SA L (ABCD);SA=1, day 1a hinh vudng canh bang x,(0<x<1).

Tinh gia tri 16n nhét cta thiét dién cta hinh chop di cho khi cit boi mit phang di qua 4 va vudng
goc voi SC.
J6 3 3

A —. B. —. C. —. D. —.
15 4 5 — 6

Goi () la mat phing qua A va vudng goc voi SC . Khi do:

(a)NSC=H;AH 1 SC
(a)NSB=E;EH 1 SC
(a)nSD=F;FH 1L SC

Noi AE, AF = AEHF 14 thiét dién cta hinh chép S.ABCD tao béi mit phing ()

AE 1 SB

_[BC L 4B
AE | EH

i = BC 1 (S4B)= BC L AE ma AELSC:AEL(SBC):{
BC 1 84

AF 1 SD

Tuong tu ta cling co
AF 1 FH

Ta c6: aSAB =aSAD = AE = AF = EH = FH =asAEH =a AFH

=S our =2.8. o = AE.EH
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Cau 58:
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SA.AB x
AE = -
JSA2+4B*  1+x°
- SAAC 2
JSA2 + AC> \/1+2x2
EH =~JAH? — AE* = \/ - i
42 1+x’ J1+20)(1+27)
N _ x? _ x? < x* _ x\/g <
o \/(1+2x2)(1+x2)(1+x2) (1+x2)\/1+2x2_2x_2ff+1 2(x+x+1)"
3
.3 ff V3
“ode 6 6
:SAEHFlénnhét@SAEHFzg.Batdu:qckhix:I.

Cho hinh 13p phuong ABCD.4'B'C'D". Thiét dién cta hinh 1ap phuong cét béi mét phang (&)
qua C va vuodng goc BD la hinh gi?

A. Ngii giac. B. Hinh chir nhat. C. Hinh vudng. D. Tam giéac can.
Loi gidi
1 D
i 0
B I '
I
I
I
I
I
I
A ___|D
B '

Tacd: CALBD va CC'LBD suyra (ACC'A") L BD Vivay (a) chinh1a (4CC'4'). Thiét

dién 1a mot hinh chir nhat.

Cho hinh hdp chit nhat ABCD.A'B'C'D' ¢6 AB=a,AD =2a, AA'= a2 . Tinh dién tich cua
thiét dién ctia hinh hop chit nhat khi duoc cit béi mit phing () qua 4 va vudng géc A'B.
a*\3

. B. 24° C. *\2 D. a*\/6

Loi giai
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A D

_,:'hf 1Y

B '
+ Hinh chit nhat ABB'A' ¢6 AB=a, AA'=a~2 . LAy M la trung diém BB'. Ta d&
chimg minh AM 1 A'B.
+Talaico AD L A'B. Suyra (o) chinhla (4DM).
+Qua M ké MN // AD . Thiét dién khi d6 13 hinh chit nhat ADNM .

a\/6

+ Ta tinh duoc AM = > va AD = 2a . Suy ra di¢n tich hinh chit nhat ADNM 1la azx/g .

Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang a. Cit hinh 1ap phuong béi mit phang trung
truc ciia BD'. Dién tich thiét dién tao thanh bang

2 2 2
A3 \/5. B.“‘/g. C. 2. D.a\/g.
4 2 4
Loi giai
A D
| &
| /, F
BfYT——— (]
-
Ke~_
.flf ‘\\.
:: e 16
A “~D
Y e A
{‘l'\-\l
B H c

Goi E 1a trung diém cta AD. Ta c6 EB = ED' nén E thudc mit phang trung truc ciia BD'.

Goi F, G, H, I, K 1an luot 14 trung diém cua CD,CC’,B'C',A'B', A4’ .

Chitrng minh tuong tu ta c6 cac diém trén déu thudc mat phing trung triuc caa BD' .

Viy thiét dién cua hinh 14p phuong cét boi mit phang trung truc caa BD' 1a hinh luc giac déu

a2
5

EFGHIK c6 canh bang
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a

Vay dién tich thiét dién 1a S =6. 2
2 4 4
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O
cz> QUAN HE VUONG GOC
E TRONG KHONG GIAN
O

BAI 3: HAI MAT PHANG VUONG GOC

<0> LY THUYET.

1. GOC GIUA HAI MAT PHANG
Pinh nghia: Goc giita hai mit phang 1 goc giita hai duong thang 1an luot vudng goc voi hai
mat phang do.

bLl(p)

2. HAI MAT PHANG VUONG GOC

Hai mit phang vudng géc: Hai mit phang vudng goc v6i nhau néu goc giira chiing bang 90°.
(P)L(Q)=((P).(Q))=90°
Chii y: (a)//(8)=((a).(8))=0";

a J‘(a)}:((a),(ﬂ)):(c;,\b).

(@)=(8)=((2).(8))=0"

Cach xac dinh géc khac: Dung cho hai mit phang cit nhau: “Goc giira hai mit phang 1a goc
giita hai duong thang cling vudng goc véi giao tuyén tai mot diém”.

S

(@)
P
@ Q

Buére 1. Tim giao tuyén d caa (P) va (Q).
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Buérc 2. Chon diém O trén d, tir d6:
+) Trong (P) dung Ox L d.
+) Trong (Q) dung Oy 1 d.

e —

Khi do: ((a).(B))=(0x,0y).
Luwu y: Vi¢c xac dinh diém O c6 thé duoc thuc hién theo cach sau: Chon diém M trén (0)
sao cho dé dang xé4c dinh hinh chiéu H cta né trén (P). Dung MO L d thi khi do
((«).(8)) = MOH.
Picu kién hai mit phang vudng géc
Pinh 1y 1: Hai mat phing vudng goc véi nhau khi va chi khi trong mat phang ndy c6 mot
duong thang vudng goc v6i mat phing kia.

ac(P)
{M(Q):»(p)ug).

3. TINH CHAT CO BAN VE HAI MAT PHANG VUONG GOC
Pinh 1y 2: Vi hai mit phang vudng goc véi nhau, bat cir duong thang ndo nam trong mat
phang nay va vudng goc véi giao tuyén ciing vudng goc v6i mit phang kia.

(P)L(0)
ac(P)
b=(P)n(Q)
alb

=al(0).

Nhén xét: Cho hai mit phang (P) va (Q) vudng géc véi nhau. Néu tir mot diém thudc mét
phang (P) dung mot dudng thang vudng goc véi mét phang (Q) thi duong thing nay nim
trong (P).
Ae (P)
(P)L(Q) =ac(P).
Aeal(Q)
Pinh 1y 3: Néu hai mit phang cat nhalf cung vudng goc véi mot mit phang th 3 thi giao tuyén
cua chung cling vudng géc véi mat phang thur 3.
(P)L(R)
(0)L(R) =AL(R).
(P)n(Q)=A
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4. HINH LANG TRU PUNG, HINH HQP CHU NHAT, HINH LAP PHUONG
a) Hinh lang tru dung
Hinh lang tru ding 13 hinh lang tru c6 cac canh bén vuong gdc véi hai mat day.
- Cac mat bén la cac hinh chir nhat.
- Cac mat bén vudng gbéc voi hai day.
b) Hinh ling tru déu
Hinh ling tru déu 12 hinh lang tru dimg c6 day 1a da giac déu.
¢) Hinh hop ding
Hinh h¢p ding 1a hinh lang try dirng c6 ddy 1a hinh binh hanh.
d) Hinh h§p chir nhit
Hinh hgp chir nhét 1a hinh hop ding c6 day la hinh chir nhat.
Tét c4 cdc mat déu 14 hinh chit nhat.

Pudng chéo d =va’ +b>+¢* véi a,b,c 1a 3 kich thude.

e) Hinh lap phwong
Hinh 14p phwong 13 hinh hop chit nhat co tit ca cac canh bang nhau.
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Tén Hinh vié Tinh chit co bin
Hinh lang tm dimg 8 — Canh bén vuong goe vin han day
A i 2 Mt bénla che hinh el nlit.
E ;
T fi]
:
il""'
J'. BI“h =
A xC
r
Hinh ling tru déu A, A, — Hai day la hai da giac den
Wi ' .| —Miit bén |4 cac hinh chit nhat
: P — Canh bén va dudmg noi tam hai day vuong
”{J:..: "': _i_ _,E-f: & goc vol ha day
-I'* ""-.‘J" 1 "'\ "
A -=- -Ilt':;::"" ',
A L
Hinh hop dimg — Bén miit bén la hinh chit nhat.

— Hai day la hinh binh hanh

Hinh hop chir nhat : J — S mdt 1 hinh chir nhat
E B¢ did a, b, ¢ clia ba canh cung & qua
= - mét dinh goi 1a ba kich thwoe cia hinh hop
£ = chif nhit.
Po did dwémp chéo d duoe tinh theo ba
kich thuoe:

5 5 5
d=+a +5 +e°.

Hinh lap phorong — Saumat 1a lunh vuong

By did deimg chéo d duge tinh theo 46 did

R canl a
.e'.|‘=rr\ﬁ.

o

5. HINH CHOP PEU VA HINH CHOP CUT PEU
Hinh chép déu
Hinh chép déu 14 hinh chép co day 1a da gidc déu va cac canh bén bang nhau.

Mét hinh chép la déu khi va chi khi day ctia n6 la mét hinh da giac déu va hinh chiéu cta
dinh trén mé&t phang day la tam cua mat day.

+) Céc canh bén cta hinh chop déu tao véi day cac goc bang nhau.
+) Céc mit bén cua hinh chop déu 1a cac tam gidc cAn bang nhau.
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+) Cac mit bén cia hinh chop déu tao voi day cac goc bang nhau.
Hinh chép cut déu
Dinh nghia

*  Phan cua hinh chop déu nam gitta day va mot mat phiang song song voi day cat cac
canh bén cua hinh chop deu dwoc goi la hinh chép cut déu.

Trong hinh chop cut déu 4.A4,4,...4,. AAA;,.. A, ta goi: 4 é‘:é p
4
~CAGSET My iy g iden il Wy dllynnigidl 16 D ;ondl A

cac dinh.

— Da giac 4, 4,4,.. A 1a ddy lon, da giac A4 A,...A;
1a ddy nhé. Pay 16n va day nhé nam trén hai mét phing
song song.

— Canh cua hai da giac day la canh ddy. Cac canh day tuong ing song song tung doi mot.
— Céc hinh thang can 44,4'4], A,4.4A4,, ..., AAAA: 1a cac mdt bén.

— Canh bén cua méat bén goi la canh bén cua hinh chop cut déu. Hinh chop cut déu co cac
canh bén bang nhau, cac mat bén la nhitng hinh thang can.

—Poan thing noi tam hai day 1a dwong cae. D6 dai dwong cao 1a chiéu cao.
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@ HE THONG BAI TAP TU LUAN.

DANG 1. XAC PINH GOC GIUA HAI MAT PHANG BANG CACH DUNG PINH NGHIA

<0> PHUONG PHAP.

Goc giita hai mit phing 13 goc giita hai dudng thang lan luot vudng goc véi hai mat
phing do.

@ BAI TAP.

Ciu 1:  Cho hinh chdp S.ABCD c6 day 1a hinh vudng canh bang a, S4 vudng goc v6i mit phing (4BCD)
va SA = a, goc giira hai mat phang (SAD) va (SBC) bang

Ciu 2: Cho hinh chdp S.ABCD c6 day ABCD 14 hinh vudng canh a, tam giac S4B déu va nam trong mit
phing vudng goc v6i day. Cosin ciia goc hop boi hai mit phing (S4B) va (SCD) bing
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DANG 2. XAC PINH GOC GIUA HAI MAT PHANG DUA TREN GIAO TUYEN

<0> PHUONG PHAP.

Dung cho hai mit phang cit nhau: “Goéc giita hai mat phing 13 goc gitta hai dudng thing
cling vudng goc véi giao tuyén tai mot diém”.

A\

\
3
(P)

~__|©@

Buére 1. Tim giao tuyén d caa (P) va (Q).
Buére 2. Chon diém O trén d, tir d6:

+) Trong (P) dung Ox L d.

+) Trong (Q) dung Oy 1 d.

Luu y: Vi¢c xac dinh diém O c6 thé duoc thuc hién theo cach sau: Chon diém M trén (O)
sao cho dé dang x4c dinh hinh chiéu H cta né trén (P). Dung MO L d thi khi d6

((«).(8))=MOH.

@ BAI TAP.

Cau 3:

Cau 4:

Cau 5:

Ciu 6:

Cau 7:

Cau 8:

Cho hinh chop S.ABCD c6 day ABCD 1a hinh chit nhat AB = a, canh bén S4 vudng goc voi day
va SA=a. Goc giira hai mat phang (SBC) va (SAD) bang
Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng tim O, canh a. Pudng thing SO vudng goc

B

v6i mit phang day (4BCD) va SO = "T Goc giita hai mit phiang (SBC) va (ABCD) bang

Cho hinh chép S.4BC c6 day la tam gidc vudng tai B,SA L (ABC),S4= J3em, AB = lem. Mit
bén (SBC) hop v6i mit ddy goc bang

Cho hinh lang try ding ABC.A'B'C' c6 day ABC la tam giac vudong, B4 = BC =a, canh bén
AA' = aN2. Goi @ 1 gbc hop boi hai mit phing (4'BC) va (ABC). Khi @6, tinh tan ¢.

Cho hinh chop SABC c6 ddy ABC la tam gidc vudbng can tai B,SA=a va
SA L (ABC), AB = BC = a. Tinh gbc giita hai mit phang (SAC) va (SBC).

Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng c6 do dai duong chéo bang aN2 va SA
vuong goc voi mat phang (ABCD). Goi a 1a goc gitra hai mat phang (SBD) va (ABCD). Biét
tana =~/2 , tinh goc gitra (SAC) va (SBC).
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Cho hinh chép S.4ABCD c¢6 day ABCD 1a hinh vudng canh a, ASAB 13 tam giac déu va (SAB)
vudng goc voi (ABCD). Goi ¢ 13 gbc tao boi (SAC) va (SCD). Gia tri cia cose bang

DANG 3. XAC PINH GOC GIUA HAI MAT PHANG BANG CACH DUNG PINH LY HINH CHIEU

<0> PHUONG PHAP.

Dung dinh 1y vé dién tich hinh chiéu:
Goi S 1a dién tich cua da giac H trong (P) va S'1a dién tich hinh chiéu cua H trén (P) va ¢ 1a

’

goc gitra (P) va (P") thi "= S.cos¢ hay cosp = 5

@ BAI TAP.

Cau 10:

®

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cho hinh 1ap phuong ABCD.A'B'C'D' canh a. Cac diém M, N, P lan lugt thudc cac duong théng
AA', BB', CC'thdéa man dién tich cua tam gidc MNP bang a°. Tinh goc gitta hai mit phiang (MNP)
va (ABCD).

HE THONG BAI TAP TU LUAN TONG HQP VE GOC GIUA HAI MAT
PHANG.

Cho hinh chép S.ABCc6 ddy ABCla tam giac vudng can tai B, BC =a, canh S4 vudng goc
véi day, SA=a3.Goi M 1a trung diém cia AC . Tinh cosin gbc giira hai mit phing (SBM )
va (S4B).

Cho tir dién OABCc6 0OA,0B,0C d6i mot vudng goc va OB =0C = a\/g, OA=a. Tinh goc
giita hai mit phang (4BC)va (OBC).

Cho hinh chép S.4BCD c6 ddy ABCD 1a hinh vuéng canh a, va SA L (ABCD). Tinh cosin goc
gitta mat (SBD) va (ABCD).

Cho t& dién OABCc6 0OA,0B,OC déi mdt vudng goc va OB =0C = axJ6,04=a. Tinh goc
gitra hai mat phang (4ABC)va (OBC).

Cho hinh chép S.4BCD c6 ddy ABCD 1a hinh vuéng canh a, va SA L (ABCD). Tinh cosin géc
gitta mat (SBD) va (ABCD).

Cho hinh ling tru tam gidc d&u ABC.A'B'C'c6 AB=2/3va A4'=2.Goi M ,N,Plan luot la
trung diém céc canh A'B’, 4'C" va BC . Cdsin cuia goc tao boi hai mét phing (AB'C') va (MNP)
bang:

2

Cho hinh chép S.4BCD ¢6 SA vudng gbéc v6i mit phang (ABCD), SA= aT, ddy ABCDIla

hinh thang vudng tai Ava Dcd6 AB=2AD =2DC = a(Hinh v& minh hoa). Goc gitta hai mat
phang (SBC)va (ABCD)bing
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S

D C

Céu 18: Cho hinh chép S.4BCD c6 ddy ABCD1a hinh vudng c6 canh bing a, canh bén S4vudng goc

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

v6i mit phing ddy va S4 = a+/2 (hinh bén). Goi H, K lan luot 12 hinh chiéu vudng goc cua A4
trén SB,SD . S6 do cua goc tao boi mit phang (AHK ) va (ABCD) bang

Cho hinh chép S.4BCDcod ddy ABCDIa hinh thang vudng tai Ava B, biét AD=12a,

a6

AB =BC =a,canh S4vuong goc véiday va S4 = — Goi E latrung diém ctua 4D, tinh goc

giita hai mat phang (SBE )Vé (ABCD) .

Cho hinh hop chit nhat 4BCD.A'B'C'D'cé AB=AD=a,AA'=b. Goi M la trung diém cua
CC"'. Tisb %dé hai mit phing (A'BD)Vél (MBD)Vuéng goc voi nhau la

Cho hinh 1ap phuong ABCD.A'B'C'D'cb canh bang «. Tinh sé do goc giita hai mit phiang
(BA'C)va (DA'C).

Cho hinh chép tam giac déu S.4BC c6 canh bén bing 2a, canh ddy bang a. Goi a la goc giita
hai mat bén cta hinh chop dé. Hay tinh cos« .

Cho hinh chép S.ABCD c6 ddy ABCD1a hinh thoi tdim O, canh AB =a, goc E;E) =60°, S4
vudng goc véi mét phang (ABCD),SA4 = x. Tim x dé goc gitta (SBC)va (SCD)bang 90°.

Cho hinh chop S-4BC s day ABC1a tam gidc vuong tai A, goc ABCbang 60° tam gidc
SBC déy canh ¢, hinh chiéu vudng goc cua S lén (ABC )12‘1 trung diém H cua canh B C . Goi
¢ 1a goc giira hai mit phang (SAB)va (A4BC).Khi d6

Page 42

Swu tdm va bién soan



Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép déu S.4BC ¢ canh day bing a va chiéu cao bing a+/6. Goi @la gbe gitta mat
bén va day cua hinh chop. Tinh tan¢.

Cho hinh chop S.ABCD c6 day ABCDla hinh vuéng canh ava S4 L (ABCD) , SA=x. Xac
dinh x dé hai mit phang (SBC) va (SDC)tao véi nhau mét goc bing 60°.

Cho hinh chép ti giac déu, c¢6 canh day bang a va chiéu cao bing %. Sb do cua goc giira mat
bén va mit day bang

Vay goc giita mit bén va mit day bang 60°.

Cho hinh 1ap phuong ABCD.A'B'C'D' . Tinh cosin goc giita hai mit phang (CB'D')va (ABCD)

Cho hinh chop S§.ABCD c6 ddy ABCD la hinh thang vudng tai A va D, canh bén S4 vuong goc
véi mit phing ddy va SA = a+/2 . Cho biét AB =2AD =2DC = 2a. Tinh géc giira hai mit phing
(SBA)va (SBC).

Cho hinh chop S.ABCD c6 ddy ABCD la hinh binh hanh, BC = J2 ava AACD vuong can tai C
. Canh bén S4vudng goc véi ddy va SA=a. Goi H 1a hinh chiéu vudng goc cua A41én SDva
I1a trung diém SC . Tinh tan ctia gbc gitta hai mat phang (AHI)va (ABCD).

Cho hinh chép S.ABCD c6 day 1a hinh vuéng canh a, canh bén S4 = ava vudng goc véi mat
phang ddy. Goi M, N lan luot 1a trung diém SBva SD. Sin ciia gbc giita hai mét phang (AMN)
va (SBD)bing

Cho hinh chép S.4ABCD c6 day ABCD 1a hinh thoi tim O, duong thang SO vudng goc vGi mit

a/6

phang (ABCD). Biét BC =SB =a,50 = . Tim s6 do cua goc gifta hai mat phang (SBC)

va (SCD).

Cho hinh ling tru déu ABC.A'B'C’ c6 canh day bang 2a, canh bén bang a. Tinh goc giita hai
mit phang (AB'C")va (A'B'C’).

Cho hinh chép S.ABCD cé day 1a hinh thoi tim O, duong thang SO vudng gbc voi mit phing

a6
3

(ABCD). Biét AB=SB=a, SO= . Tim s6 do cua goc gitta hai mit phang (SAB)va

(S4D).
Cho hinh chép S.4BCD c6 day 14 hinh thoi tAm O, duong thang SO vudng goc voi miat phing

NG

(ABCD). Biét AB=SA=a, SO=aT. Tim sé do cua goc giita hai mit phang (SAB)Vél

(S4D).

Cho hinh chép S.4BC ¢ day 1a tam giac vudng can tai B, canh bén SA vudng goc v6i mat phing
ddy, AB=BC =ava SA=a.Gobc giita hai mit phing (SAC)va (SBC)bang

Cho hinh lang try ding ABC.A'B'C'c6d day ABCla tam gidc can, v61 AB=AC =a va goc
Eﬁ[\C =120°, canh bén AA'=a. Goi [ 1a trung diém cua CC'. Cosin cia gbc tao boi hai mat
phang (ABC)va (AB'I) bang
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Cau 38: Cho hinh ling try dimg ABCD.A'B'C'D'c¢6 ddy ABCD1a hinh thoi. Biét AC =2, AA'= NCR
Tinh goc giita hai mt phing (4B'D')va (CB'D").

Cau 39: Cho hinh ling tru déu ABC.A'B'C’c6 canh day bang 2a, canh bén biang . Tinh goc giita hai
mit phang (AB'C")va (A'B'C’).

DANG 4: CHUNG MINH HAI MAT PHANG VUONG GOC

<0> PHUONG PHAP.

Dé chtrng minh hai mit phang (a) va (p) Vidu. Cho hinh chép S.ABCD co day la hinh
vudng, SA vudng goc vdi day. Goi H, K lan luot 1a

vudng goc véi nhau ta co thé dung mot = SR
hinh chiéu cua 4 trén SB, SD. Chung minh rang

trong cac cach sau:
Cich 1. Xac dinh goc giita hai mit phang, (SAC) L (AHK ) :

rdi tinh tryc tiép goc do bang 90°. Loi gidi
((@).(8))=90" = (a) L(8).

Cdch 2. Ching minh trong mit phang nay

c6 mot dudng thing vudng goc voi mat
phang kia.

ac(a)
{al(ﬁ):(a)L(ﬂ).

SA 1L CD(do SA L (ABCD))
Taco 4CD L AD

AD NS4 ={4]
Suyra CD L(SAD)=CD L 4K.

Ma AK 1 SD nén AKJ_(SCD):> AK 1 SC.

Tuong tu ta chiing minh duoc AH 1 SC.
Do d6 SC L (AHK).

Ma SC c(SAC) nén (SAC) L (AHK).

@ BAI TAP.

Cau 40: Cho hinh chop S.4BC c¢6 day ABC la tam giac vudng tai C, SAC 1a tam giac déu va nim trong
mat phang vudng goc v6i mit phang (ABC ) . Chting minh rang (SBC ) 1 (SAC ) .

Cau 41: Cho hinh chép S.ABCD cé canh SA = a, cac canh con lai bang b. Chirng minh (SA C) L (ABCD)
va (SAC) L(SBD).

Cau 42: Cho hinh chép S.ABCD c6 day ABCD la hinh chit nhat vé61 AB=a,AD = aN2,S4A=a va
SA L (ABCD). Goi M la trung diém ctia AD. Chimg minh (SAC) L (SMB).
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Cau 43:

Cau 44:

Cau 45:
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Cho hinh chép déu S.ABC, ¢6 do dai canh day bé“mg a. Goi M, N lan luot 13 trung diém cua cac
canh SB, SC. Tinh dién tich tam giic AMN biét rang (AMN ) 1 (SBC ) .
Cho hinh hop chit nhat ABCD.A'B'C'D' ¢6 AB = AD = a, AA' = b. Goi M 1 trung diém ctia CC'

. Xéc dinh ti s6 % dé hai mat phang (A'BD) va (MBD) vudng goc v6i nhau.

Cho tam giac déu ABC canh a. Goi D la diém dbi xtmg cua 4 qua BC. Trén duong thing

d L (ABCD) tai A laydiém S sao cho SD =

a6

— Ching minh (S4B) L (SAC).

DANG 5: DUNG MOI QUAN HE VUONG GOC GIAI BAI TOAN THIET DIEN

<0> PHUONG PHAP.

Mit phang (P) di qua mot diém va vudng
goc v6i duong thang a cit hinh chop theo
mot thiét dién.

+) Xéc dinh mt phang (P) c6 tinh chét gi?
Tim duong thing song song véi (P).

+) Tim céc doan giao tuyén cta (P) va cac
mat cua hinh chop:

Str dung tinh chét vé giao tuyén song song
nhu sau

{a C(Q)

a//(P) :>(P)0(Q):m//a.

+ K&t luan hinh dang ctua thiét dién va tinh
cac yéu cau lién quan.

v' Thiét dién 1 hinh gi?

v' Dua vio cac cong thirc tinh dién tich dé
tinh dién tich thiét dién.

v Ap dung bat dang thirc dé tim gia tri 16n
nhat nho nhat dién tich thiét dién.

Vi du: Cho hinh chép tam giac déu S.ABC

6 AB=a,S4= # Goi I 14 trung diém
cia canh BC, mit phang (P) qua 4 va
vudng goc voi SI cat hinh chop di cho theo
mot thiét dién.

Tinh dién tich thiét dién do.

Loi gidi

Ké AH L SI.Suyra AH < (P).

Tacod Al L BC,SI L BC= BC L AH.
Ma (P) L SI nén (P)//BC.

Lai c6 (P)N(SBC)=d//BC= H ed.

Goi E, F lan luot 14 giao diém cua d va SB,
SC.
Suy ra thiét dién can tim 1a A4EF .

V3o a3

Ta c6 SA:SB:SC:az Al =42

2
2 2
g @ a2
4 4 2

J5d? a10
— =

= AH =

S ASAT T
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Taco£=S—H EF:E
c S B
2
:SAEF—lAH.FE:la\/E_gza\/E
2 24 2 16

@ BAI TAP.

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

Cau 51:

Cho hinh chép S.ABCD c6 day la hinh thang vuong tai 4, D; AB=2a;SA=AD =DC =a,
SA L (ABCD). Tinh dién tich thiét dién tao boi mat phang (@) qua SD va (a) L (SAC).

Cho hinh ch6p S.ABCD c6 day 1a hinh vudng canh @, canh bén SA4 vudng goc v6i miat phang day
va SA=2a. Mit phang (P) qua 4 va vudng goc voi SC. Tinh dién tich cua thiét dién cit boi
(P ) va hinh chop S.ABCD.

Cho lang tru t&r gidc déu ABCD.A'B'C'D', canh d4y cua lang tru bang a. Mot mat phang ()
hop voi mit phiang day (ABCD) mot goc 45° va cit cac canh bén cua lang try tai M, N, P, Q.
Tinh dién tich thiét dién. ‘ 7

Cho hinh chop S.ABC c6 day ABC la tam giac déu canh a. Goi H 1a trung diém cua BC, O la
trung diém ciia AH va G la trong tAm clia tam gidc ABC. Biét SO vudng géc mit phing (ABC)
va SO =2a. Tinh dién tich thiét dién v6i hinh chép S.4BC khi cét boi mit phang (P) di qua G
va vuong goc voi AH.

Cho hinh 1ap phwong ABCD.A'B'C'D’ ¢6 canh bang a. Cat hinh lap phuong bdi miat phang trung
truc cia doan thang BD'. Tinh dién tich thict dién.

Cho hinh chop S.ABCD c6 day ABCD la hinh vudng canh a, canh bén S4 =5 va vudng goc véi
mit phang day (ABCD) . Goi M 1a diém trén canh 4B sau cho AM = x(O <x< a) . Goi (0{) la
mat phang qua M vudng goc voi duong thang AC.

a) Xac dinh thiét dién cta hinh chop da cho véi mét phing ().

b) Tinh dién tich S cua thiét dién theo g, b, x.

¢) Tim x dé dién tich cua thiét dién 16n nhét.
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O
cz> QUAN HE VUONG GOC
E TRONG KHONG GIAN
O

BAI 3: HAI MAT PHANG VUONG GOC

<0> LY THUYET.

1. GOC GIUA HAI MAT PHANG
Pinh nghia: Goc giita hai mit phang 1 goc giita hai duong thang 1an luot vudng goc voi hai
mat phang do.

bLl(p)

2. HAI MAT PHANG VUONG GOC

Hai mit phang vudng géc: Hai mit phang vudng goc v6i nhau néu goc giira chiing bang 90°.
(P)L(Q)=((P).(Q))=90°
Chii y: (a)//(8)=((a).(8))=0";

a J‘(a)}:((a),(ﬂ)):(c;,\b).

(@)=(8)=((2).(8))=0"

Cach xac dinh géc khac: Dung cho hai mit phang cit nhau: “Goc giira hai mit phang 1a goc
giita hai duong thang cling vudng goc véi giao tuyén tai mot diém”.

S

(@)
P
@ Q

Buére 1. Tim giao tuyén d caa (P) va (Q).
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Buérc 2. Chon diém O trén d, tir d6:
+) Trong (P) dung Ox L d.
+) Trong (Q) dung Oy 1 d.

e —

Khi do: ((a).(B))=(0x,0y).
Luwu y: Vi¢c xac dinh diém O c6 thé duoc thuc hién theo cach sau: Chon diém M trén (0)
sao cho dé dang xé4c dinh hinh chiéu H cta né trén (P). Dung MO L d thi khi do
((«).(8)) = MOH.
Picu kién hai mit phang vudng géc
Pinh 1y 1: Hai mat phing vudng goc véi nhau khi va chi khi trong mat phang ndy c6 mot
duong thang vudng goc v6i mat phing kia.

ac(P)
{M(Q):»(p)ug).

3. TINH CHAT CO BAN VE HAI MAT PHANG VUONG GOC
Pinh 1y 2: Vi hai mit phang vudng goc véi nhau, bat cir duong thang ndo nam trong mat
phang nay va vudng goc véi giao tuyén ciing vudng goc v6i mit phang kia.

(P)L(0)
ac(P)
b=(P)n(Q)
alb

=al(0).

Nhén xét: Cho hai mit phang (P) va (Q) vudng géc véi nhau. Néu tir mot diém thudc mét
phang (P) dung mot dudng thang vudng goc véi mét phang (Q) thi duong thing nay nim
trong (P).
Ae (P)
(P)L(Q) =ac(P).
Aeal(Q)
Pinh 1y 3: Néu hai mit phang cat nhalf cung vudng goc véi mot mit phang th 3 thi giao tuyén
cua chung cling vudng géc véi mat phang thur 3.
(P)L(R)
(0)L(R) =AL(R).
(P)n(Q)=A
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4. HINH LANG TRU PUNG, HINH HQP CHU NHAT, HINH LAP PHUONG
a) Hinh lang tru dung
Hinh lang tru ding 13 hinh lang tru c6 cac canh bén vuong gdc véi hai mat day.
- Cac mat bén la cac hinh chir nhat.
- Cac mat bén vudng gbéc voi hai day.
b) Hinh ling tru déu
Hinh ling tru déu 12 hinh lang tru dimg c6 day 1a da giac déu.
¢) Hinh hop ding
Hinh h¢p ding 1a hinh lang try dirng c6 ddy 1a hinh binh hanh.
d) Hinh h§p chir nhat
Hinh hgp chir nhét 1a hinh hop ding c6 day la hinh chir nhat.
Tét c4 cdc mat déu 14 hinh chit nhat.

Pudng chéo d =va’ +b>+¢* véi a,b,c 1a 3 kich thude.

e) Hinh lap phwong
Hinh 14p phwong 13 hinh hop chit nhat co tit ca cac canh bang nhau.
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Tén Hinh vié Tinh chit co bin
Hinh lang tm dimg 8 — Canh bén vuong goe vin han day
A i 2 Mt bénla che hinh el nlit.
E ;
T fi]
:
il""'
J'. BI“h =
A xC
r
Hinh ling tru déu A, A, — Hai day la hai da giac den
Wi ' .| —Miit bén |4 cac hinh chit nhat
: P — Canh bén va dudmg noi tam hai day vuong
”{J:..: "': _i_ _,E-f: & goc vol ha day
-I'* ""-.‘J" 1 "'\ "
A -=- -Ilt':;::"" ',
A L
Hinh hop dimg — Bén miit bén la hinh chit nhat.

— Hai day la hinh binh hanh

Hinh hop chir nhat : J — S mdt 1 hinh chir nhat
E B¢ did a, b, ¢ clia ba canh cung & qua
= - mét dinh goi 1a ba kich thwoe cia hinh hop
£ = chif nhit.
Po did dwémp chéo d duoe tinh theo ba
kich thuoe:

5 5 5
d=+a +5 +e°.

Hinh lap phorong — Saumat 1a lunh vuong

By did deimg chéo d duge tinh theo 46 did

R canl a
.e'.|‘=rr\ﬁ.

o

5. HINH CHOP PEU VA HINH CHOP CUT PEU
Hinh chép déu
Hinh chép déu 14 hinh chép co day 1a da gidc déu va cac canh bén bang nhau.

Mét hinh chép la déu khi va chi khi day ctia n6 la mét hinh da giac déu va hinh chiéu cta
dinh trén mé&t phang day la tam cua mat day.

+) Céc canh bén cta hinh chop déu tao véi day cac goc bang nhau.
+) Céc mit bén cua hinh chop déu 1a cac tam gidc cAn bang nhau.
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+) Cac mit bén cia hinh chop déu tao voi day cac goc bang nhau.
Hinh chép cut déu
Dinh nghia

*  Phan cua hinh chop déu nam gitta day va mot mat phiang song song voi day cat cac
canh bén cua hinh chop deu dwoc goi la hinh chép cut déu.

Trong hinh chop cut déu 4.A4,4,...4,. AAA;,.. A, ta goi: 4 é‘:é p
4
~CAGSET My iy g iden il Wy dllynnigidl 16 D ;ondl A

cac dinh.

— Da giac 4, 4,4,.. A 1a ddy lon, da giac A4 A,...A;
1a ddy nhé. Pay 16n va day nhé nam trén hai mét phing
song song.

— Canh cua hai da giac day la canh ddy. Cac canh day tuong ing song song tung doi mot.
— Céc hinh thang can 44,4'4], A,4.4A4,, ..., AAAA: 1a cac mdt bén.

— Canh bén cua méat bén goi la canh bén cua hinh chop cut déu. Hinh chop cut déu co cac
canh bén bang nhau, cac mat bén 1a nhitng hinh thang can.

—Poan thing noi tam hai day 1a dwong cae. D6 dai dwong cao 1a chiéu cao.
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@ HE THONG BAI TAP TU LUAN.

DANG 1. XAC PINH GOC GIUA HAI MAT PHANG BANG CACH DUNG PINH NGHIA

<0> PHUONG PHAP.

Goc giita hai mit phing 13 goc giita hai dudng thang lan luot vudng goc véi hai mat
phing do.

@ BAI TAP.

Ciu 1:  Cho hinh chdp S.ABCD c6 day 1a hinh vudng canh bang a, S4 vudng goc v6i mit phing (4BCD)
va SA = a, goc giira hai mat phang (SAD) va (SBC) bang

Loi gidi

AB 1 4D
Ta co = AB 1 (SA4D).
AB 1S4

Goi E 1a hinh chiéu ctia 4 1én SB, dé thiy AE 1 (SBC).
Vay goc gitra (SAD) va (SBC) 1a goc gitra AB va AE.
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Ta c6 ASAB vudng can tai A nén SBA = 45°.

Suy ra BAE =45° 1a goc gilta AB va AE.
Vay goc gitra hai mit phang (S4D) va (SBC) bang 45°.
Cau2: Cho hinh chop S.ABCD c¢6 day ABCD la hinh vudng canh a, tam gidc SAB déu va nam trong mit
phang vudng goc voi day. Cosin cua goc hop bdi hai mét phang (SAB) va (SCD) bang
Loi gidi

Goi H, K 1a trung diém cua AB, CD.
Do (S4B) L (ABCD) nén SH la duong cao cua hinh chop.

Taco HK L AB,HK | SH = HK 1 (SAB) (1)
Dung HI L SK = HI 1L(SCD)  (2).

Tir (1) va (2) ta ¢o goc hop boi hai mit phing (SAB) va (SCD) 1a (HK, HI ) = IHK.

Ta 6 SHz%;HK:a.
a\/§a
] ] | : J21
et —— = H[ =2 _No
HI* SH> HK 3, , 7
—a” +a
Vay 00517-17(=£=£.
HK 7

DANG 2. XAC PINH GOC GIUA HAI MAT PHANG DUA TREN GIA0 TUYEN

<0> PHUONG PHAP.

Dung cho hai mit phang cit nhau: “Goéc gitta hai mat phing 13 goc gitta hai dudng thing
cling vudng goc véi giao tuyén tai mot diém”.
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A\

\
3
(P)

~_|@

Buére 1. Tim giao tuyén d caa (P) va (Q).
Buée 2. Chon diém O trén d, tir d6:

+) Trong (P) dung Ox L d.

+) Trong (Q) dung Oy 1 d.

Khi do: ((«).(8))=(0x,0p).

Luu y: Viéc xac dinh diém O c6 thé duoc thuc hién theo cach sau: Chon diém M trén (0)
sao cho dé dang xé4c dinh hinh chiéu H cta né trén (P). Dung MO L d thi khi d6

(«).(B))= HoHi.

((
<0> BAI TAP.

Cau 3: Cho hinh chop S.ABCD c6 day ABCD la hinh chit nhat 4B = a, canh bén S4 vudng goc voi day
va SA = a. Goc giira hai mat phang (SBC) va (SAD) bang
Loi gidgi

Mit phang (SBC) va mit phang (S4D) cit nhau theo giao tuyén la dudng thing
d//BC//AD.

Vi §4 1d,SB 1 d nén ((SBC),(S4D))=(S4,5B) = ASB.

Vay A4SB vudng can tai 4 nén ASB = 45°.
Ciu 4: Cho hinh chop S.ABCD c6 day ABCD 1 hinh vudng tim O, canh a. Pudng thing SO vudng goc

B

v6i mit phang day (ABCD) va SO = "T Goc giita hai mit phiang (SBC) va (ABCD) bang

Loi giai
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Goi Q la trung diém BC, suy ra OQ 1 BC.

) {BC 100

Tacod BC 1 SO :(m):(E—QTO\Q):S/QT)

o3
Tam giac vudng SOQ c6 tan S/Q\O = g—g = % =3=> S/Q\O =60°.
2
Vay mat phang (SBC) hop véi miat day (ABCD) mét goc 60°.
Cau 5:  Cho hinh chép S.ABC c6 day la tam gidc vudng tai B,SA L (ABC ),SA = \/gcm, AB =1cm. Mat
bén (SBC) hop v6i mit day goc bang

Loi giai

Taco S4 L(ABC) nén S4 L BC ma 4B L BC.
Suyra BC 1 (S4B)= SB L BC.

(SBC)N(ABC)=BC
AB 1 BC = ((SBC),(4BC)) = SBA.
SB L BC

tan@:%:%ﬁ:@:éon.

Vay goc gitra (SBC) va mit day (4BC) bang 60°.
Cau 6:  Cho hinh lang tru dung ABC.A'B'C' c6 day ABC la tam giac vudng, BA= BC =a, canh bén
AA = a 2. Goi ¢ 1a goc hop boi hai mat phang (4'BC) va (4BC). Khi d6, tinh tan ¢.

Loi giai
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A’ C’
\\\\ B
Ak ---\ - /c
B
. (BCLBA ,
Ta co: | A4 = BC L (AA'B'B) = BC | A'B.

(A'BC)(4BC)=BC
Do {A'Bc(A'BC);A'B L BC nén A'BA = ¢ 1a gbc hop boi hai mat phing (4'BC) va
AB < (ABC); 4B 1 BC
(4BO).

A4 _a2 _ NG

BA a

Cau7: Cho hinh chop SABC c6 day ABC la tam gidc vudng can tai B,SA=a va
S4 1 (ABC), AB = BC = a. Tinh goc giira hai mit phang (S4C) va (SBC).

Xét AA'BC vudng tai A ta cod tang =

Loi giai

Ta c6 (SAC)N(SBC)=SC.
Goi F 1a trung diém AC thi BF 1 (SAC).

Dung BK 1 SC tai K = SC 1 (BKF)= ((SAC),(SBC))=(KB,KF) = BKF.

aﬁa
D& thiy ACFK oo ACSA = L8 -5 _ ppe FCSA_ 5~ a
FC sC a3 6
a2
N . , — FB 2 — 0
ABFK vudng tai F c6 tanBKF:ﬁszx/ngKFzm .
J6

Vay goc giita hai mit phang (SAC) va (SBC) bang 60°.
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Cau 8: Cho hinh chop S.ABCD c6 day ABCD 1a hinh vudng c6 do dai duong chéo bang a2 va SA4
vudng goc véi mat phang (ABCD). Goi o 1a goc gitta hai mit phang (SBD) va (ABCD). Biét
tana =2 , tinh goc gitra (SAC) va (SBC).

Loi giai

Goi O 1a tAm day va K 1a hinh chiéu vudng goc cua O trén SC.

BD 1 AC
0 nén BD 1 (SAC)= BD L SO.
BD 1 54

Suy ra goc giira hai mat phang (SBD) va (A4BCD) la goc SOA=a.

Ta co tana:%:x/z:SA:OA.\/E:a.

SC 1 BD
0 nén SC | BK.

SC L OK

Suy ra goc giita hai mit phang (SAC) va (SBC) 1a BKO.
2 L

. — BO_ BO 2o 2, N2

Taco tan BKO = ===~ =——ic " N = /3.
Ok lq(asc) =222 142
2 SA” + AC?

Suy ra BKO = 60"
Cau9: Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh a, ASAB 1a tam giac déu va (SAB)
vudng goc voi (ABCD). Goi ¢ 1a goc tao bai (SAC) va (SCD). Gié tri ciia cose bang

Loi gidi
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Goi H, M 1an luot 13 trung diém cta AB, CD. Vi ASAB 1a tam giac déu va (SAB) vudng goc
voi (ABCD) nén SH L (ABCD).

Ké AK 1 SC(K € SC),DI L SC(I1€SC),IP//AK (P e AC).

Suy ra ¢ =(IP,ID).

Ta co HC = HD = “*/g,SC=SD=a\/§,SM= aﬁ:DI:SM'CD: “‘/ﬁ.
2 2 SD 4
av14
ACSA = ASCD = AK = DI = .
4
CI=SK =JCD* -DI* = “42 — CK = 3“;/5.
ACPI o ACAK = 1P =S 4k = “‘/ﬁ,AP KL o= 2"‘/5.
CK 12 CK 3
Ap dung dinh 1i cosin, ta co
a5

AAPD ¢6 PD =~ AP* + AD* —2AP.AD.cos45° = =5

2 2 2
AIPD ¢ cos PID = 10 +1D"=DP” _
2.1P.ID

>
-

Vay cosgp =§.

DANG 3. XAC PINH GOC GIUA HAI MAT PHANG BANG CACH DUNG PINH LY HINH CHIEU

<0> PHUONG PHAP.

Dung dinh Iy vé dién tich hinh chiéu:
Goi S 1a dién tich cua da giac H trong (P) va S'1a dién tich hinh chiéu cua H trén (P) va ¢ 1a

’

goc gitra (P) va (P") thi "= S.cos¢ hay cosg = 5

@ BAI TAP.

Cau 10: Cho hinh 1ap phuong ABCD.A'B'C'D' canh a. Cac diém M, N, P lan lugt thudc cac duong théng
AA', BB', CC'thda mén dién tich ctia tam gidc MNP bang a>. Tinh goc gitra hai mat phiang (MNP)
va (ABCD).

Loi gidi
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

D’ c’
I
I

s’ I 2

A ' B AP
: =
JL'-’

M%::: C

”l--"-a N
A B

Goi o 14 s6 do goc cua hai mat phang (MNP) va (ABCD).
Ta c6 hinh chiéu vudng géc cua tam gidc MNP 1én (ABCD) 1a AABC.
Ap dung cong thirc hinh chiéu vé dién tich ta c6

Siuse =Sump-cosa & %AB.BC =a’.cosa = cosa = % = a=60".
Vay goc ciia hai mat phang (MNP) va (ABCD) bang 60°.
HE THONG BAI TAP TU LUAN TONG HQP VE GOC GIUA HAI MAT
PHANG.
Cho hinh chép S.ABCc6 day ABC la tam giac vuong can tai B, BC =a, canh SA4vudng goc
v6i ddy, SA=a+/3.Goi M 1a trung diém ciia AC . Tinh cdsin goc gitta hai mit phing (SBM )
va (SAB).
Loi gidgi
1.Dang toan: Py la dang toan tim goc giita hai mat phing

2. Phuong phap:
Str dung dinh li:

Goc gitra hai mit phang bang goc giita hai duong thang lan luot ndm trong hai mit phang d6 va
cling vudng goc véi giao tuyén cua hai mat phang do.

Huwdng giai:

B1: X4c dinh giao tuyén ciia hai mét phang (SBM )va (SA4B).

B2. Tim hai duong thang lan lugt nam trong hai mat phang va cing vudng vdi giao tuyén
B3. Tinh goc giira hai duong thang vira xac dinh.

Tir do, ta c6 thé gidi bai toan cu thé nhu sau:
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RY

q

Ta co: (SBM ) (SAB)=SB.

Vi tam gidc ABC vudng can tai B, M la trung diém AC nén MB 1 AC va

MA=MB=MC=§=Q\2/§.

Goi [ 1a trung diém AB. Vi AMABcan tai M nén MI L AB (1)
Hon nita MI 1L S4 (2).
Tu (1) va (2)suyra MI L SB (*).

Ké [H 1 SB.Suyra MH L SB(**)

Tur (*)va (**)suy ra géc giita hai mét phang (SBM )va (S4B)bang géc giira hai duong thing
IH va MH .

Taco Mi=28_4,
2 2

Vi MB L (SAC)nén ASMB vudng tai M va co

2
2 op JSE A = [3a+ 20~V
2 2
IR W W OGP
MH® SM® MB Ta 4

Goi K la chan dudng cao ké tr 4 cia tam giac SAB

Taco 12: 12+ 12: 42:>AK:&:>IH:A_K:&.
AK~ SA~ AB° 3a 2 2 4

) —  HI’+HM®> -MI* 21
Trong tam gidc MIH ta c6 cos MHI = i = .
2HI.HM 7
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Cau 12:

Cau 13:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Vay cdsin géc gitta hai mit phang (SBM )va (SAB)biang g
Cho tir dién OABCc6 0OA,0B,0C d6i mot vudng goc va OB =0C = a\/g, OA =a. Tinh goc
giita hai mit phang (4BC)va (OBC).
Phén tich huwong gidi
1. DANG TOAN: Tinh goc giira hai mit phing.
2. HUONG GIALI:
B1: Do OB =OC nén goi 1 la trung diém ciia BC. Khi do, ((ABC).(0BC))=0IA

B2: Ap dung hé thirc lugng trong tam giac vudng tinh sé do goc OIA.

Tir do, ta c6 thé gidi bai toan cu thé nhw sau:

Loi giai

Goi I 14 trung diém cua BC = Al 1 BC ma OA 1L BC .

(OBC)m(ABc) =BC
Taco: {BC L A :((OBC),(ABC)):(OI,AI):5174.
BC LOI

Ta co: OI=%BC=%\/OB2+OC2 — a3
0A 3

Xét tam gidc OAI vudng tai A cod tan OIA = o3 OIA =30°.
Vay ((ABC),(0BC))=30°.

Cho hinh chép S.4BCD c6 ddy ABCD1a hinh vuéng canh a,va SA L (ABCD). Tinh cosin goc
gitta mat (SBD) va (ABCD) .
Loi gidgi
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S

Goi O 1a tam cua hinh vudng.

(SBD)m(ABCD) =BD
Ta co: SO 1L BD :>((SBD),(ABCD)):(SO,AO)=S/07x.
AO 1 BD

Xét tam gidc SAO vudng tai A, ta co:

o lac 2 e
cosSOA =22 =2 - 2 __2 _N2
SO \JsA> + AO? o) ale 3
az‘i‘{zJ 2

Cau 14: Cho tir dién OABCcd OA,0B,0C doéi1 mot vuong goc va OB =0C = a\/g, OA=a. Tinh goc
giita hai mit phang (4BC)va (OBC).
Phén tich hwong gidi
1. DANG TOAN: Tinh goc giira hai mit phing.
2. HUONG GIAL:
B1: Do OB =OC nén goi 1 la trung diém ciia BC. Khi do, ((ABC).(0BC))=0IA

B2: Ap dung hé thirc lugng trong tam giac vudng tinh sé do goc OIA.

T do, ta co6 theé gidi bai toan cu thé nhw sau:

Loi giai

Page 16

Swu tdm va bién soan



Cau 15:

Cau 16:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi [ 1a trung diém cia BC = Al 1L BC ma OA 1 BC.

(OBC)m(ABC) =BC
Tacé: {BC L Al :((OBC),(ABC))=(01,A1)=5IZ.
BC 1 OI

Ta co: OI:%BC:%\/OBZ+OC2 —a\3.
oA 3

Xét tam giac OAI vuong tai A4 cod tan OIA = -3 OIA = 30",
Vay ((ABC),(0BC))=30".

Cho hinh chop §.4BCD c6 day ABCD la hinh vudng canh a,va SA L (ABCD) . Tinh cosin goc
gitta mat (SBD) va (ABCD).

Loi giai

Goi O 1a tam cua hinh vudng.

(SBD)m(ABCD) =BD
Ta co: SO L BD :((SBD),(ABCD)):(SO,AO)=S/071.
AO L BD

Xét tam giac SAO vudng tai A, ta co:

o lac 2 e

cosSOA = = 2 = 2 __2 _N°

SO JsA® + AO? W)Y ale 3
a2+[2J 2

Cho hinh ling tru tam giac ddu ABC.A'B'C'c6 AB=2~/3va A4'=2.Goi M ,N,Plan luot la
trung diém cc canh A4'B’, 4'C’va BC . Cdsin clia gbc tao boi hai mit phang (AB'C’) va (MNP)

bang:
Loi gidgi
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1. Dang toan: Day la dang toan tim gbc giita hai mit phang.
Phuong phap: Gia st ta can tim goc gitra 2 mat phang (a) va ( yij ) , ta tim mot mit phang (P)

dong thoi vuong goc véi (a)va (B). Ma (a)N(P)=a;(B)N(P)=bsuy ra goc gitta (a)va
(B)béng goc giita duong thang ava b.

2. Huwong giai:

B1: Tim mit phang (P) vudng gbc véi mit phiang (AB'C')va (MNP).

B2: Tim a =(P)N(AB'C');b=(P)N(MNP).

B3: Tinh co-sin goc giita hai duong thang ava b.

T do, ta co6 theé gidi bai toan cu thé nhw sau:

Goi Pl trung diém ctua BC .

4

{MN 1L A'D
Ta co

= MN 1 (APDA')= (MNP) L(APDA').
MN L PD
B'C' LAD
{ s = B'C' L(APDA')= (AB'C') L(APDA').
B'C' L PD

Mt khac: (MNP)N(APDA')= PEva (AB'C')n(APDA') = AD . Suy ra goc giita hai mat
phang (AB'C')va (MNP)biang géc giita hai duong thing PEva AD.

Goi E=MNNAD, F=ADNPE.Taco D _EF _ED
FA FP AP

1
>

Taco: A'D=~A'B”-BD? =\/(2\/§)2—(\/§)2 :3:>ED=%.

J13

AD = A'D* + A4 =3* +2° :JE:FD:T.
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Cau 17:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

2
EP=~ED’ +PD* = [(%) +2° :%:EF:%_

2
5V, [V13) (3
. 2 2 2 6 3 2 \/_
EF’+FD*-ED* _ RGE
2.

13 65

Trong tam gidc EDF c6 cos EFD =

2EF.FD 5
6 3
Do goc giita hai mit phing 13 goc nho hon hodc biang 90° nén Cosin ctia goc tao boi hai mit

J13

phang (AB'C')va (MNP)béng prt

Cho hinh chép S.4BCD c6 SA vudng gbe véi mit phang (ABCD), SA= , day ABCDla

aN2
2
hinh thang vudng tai Ava Dc6 AB=2AD =2DC = a(Hinh v& minh hoa). Goc gitra hai mat
phang (SBC)va (ABCD)bang
S
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Ta co: (SBC)N(ABCD)=BC.
Vi ABCD 1a hinh thang vuong tai 4va Dc6 AB=2AD=2DC =a = AC 1L BC(1).

SA L(ABCD)=> SA L BC (2).

Tur (1) va (2) suy ra: BC L SC nén goc giita hai mat phang (SBC)va (ABCD)bang goc SCA.

Trong tam giac vuong DAC c6 AD =DC = % = AC= a22 .
Trong tam gidc vuong ASC cd SA=AC = a\2/§ — SCA =45°.

Véy goc giira hai mat phing (SBC)va (ABCD)béng 45°.

Céu 18: Cho hinh chép S.4BCD c6 ddy ABCD1a hinh vudng c6 canh bing a, canh bén S4 vudng goc
v6i mit phing ddy va S4 = a+/2 (hinh bén). Goi H, K lan luot 12 hinh chiéu vudng goc cua A4
trén SB,SD . S6 do clia goc tao boi mit phang (AHK )va (ABCD)bang

BC 1 4B

BC 154
ABNSA={4}
AB,SA < (SAB)

Ta co: = BC 1 (SAB).Suyra AH 1 BC.

AH 1 BC

AH 1 SB
BC N SB={B}
BC,SB < (SBC)

Lai co: = AH 1 (SBC)= AH 1 SC.

Chtng minh tuong tu ta c6 4K L (SCD) = AK 1 SC.
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Cau 20:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

AH 1 SC

AK 1.8C

AH N AK = {4}
AH, AK = (AHK)

Co = SC L (4HK).

suy ra ((AHK),(ABCD))=(SC,S4)=4SC .

SC L (AHK)
° {SA 1 (4BCD)

C6 AC =av2,54 = a2 = ASC = 45°.

Vay ((4HK),(ABCD))=45°.

Cho hinh chép S.4BCDcod ddy ABCDIa hinh thang vudng tai Ava B, biét AD=2a,

a\/6

AB =BC =a,canh S4vuong goc véiday va S4 = - Goi E latrung diém ctua AD, tinh goc

gitta hai mat phang (SBE)va (ABCD).

Loi giai

\;,___________

(SBE)N(ABCD)=BE
Ta c6 ABCE 1a hinh vudng canh bang a. Goi / = ACNBE . Khi d6 < Al | BE
SI | BE

Do d6 goc giita hai mit phang (SBE )Vé (ABCD) 1a SIA.

Lai c6 A7 =2C V2 5=V
2 2 2
Trong tam gidc vudng SAI : tan@:%:a 6:0122 :\/§:>§L\4=60°.

Cho hinh hop chit nhat 4BCD.A'B'C'D'cé AB=AD=a,AA'=b. Goi M la trung diém cua

CC'. Tish %dé hai mit phing (A4'BD)va (MBD)vudng goc v6i nhau 1a
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Loi giai
A a
5
=} H
=
P
P
E 1
o 3le
AVl
- ‘\.'"
P - TN
= - 3 )
o [+

+) Goi [ 1a giao diém ctia AC va BD.

+) Ta co goc ((4'BD),(MBD))=(I4',IM).

P4 hai mit phing (A4'BD)va (MBD)vudng goc véi nhau thi 14' LIM = A'IM =90°.

2 2 2 2
Xét A IMco: AT =B+ At =202+
2 4 2 4
Taco: A'M*>=A"'T" +IM*
2 a2 2 b2
<:>2a2+—:b2+7+—+—<:>a2=b2:>a:b
a
Viy —=1.
2

Cau 21: Cho hinh 1ap phuong ABCD.A'B'C'D'c6 canh bang a. Tinh s6 do goc gitra hai mit phing
(BA'C)va (DA'C).

Loi giai
A
D'
N
| N
‘ N
B T . - e
! | \ N
/ \ >
S O
a / ‘ JCH O
// : /// \
/ ‘/A
/ Sl S =D
B C

+ ABA'C vubng tai B(vi BC L(A4BB'A')= BC L A'B).
K¢ BH 1 A'Ctrong ABA'C .
BD 1(AA'C) (vi BD L AC,BD 1 A4")=BD 1 A'C.

Taco BH L A'C; BDLA'C= A'C L(BHD)= A'C L HD.
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
+(BA'C)n(DA'C)=4'C.
A'C L(BHD)
(BHD)N(BA'C)=BH
(BHD)(DA'C)=DH
= gbc gifta hai mat phing (BA'C)va (DA'C)béng goc gita BH va DH .
+ BH = DH (A,BA'C =A,DA'C).

2
apac: LU _ U 1 3 gy 29 _pye
BH® BA" BC (a\/z) a 2a 3

2a° 24’ \/52
BH2+DH2—BD2_T+T‘(a )

2BH.DH 5 2a°
"3

Vay goc gifta hai mat phing (BA'C)va (DA'C)béng 180° —120° = 60°.

ABHD : cosB/H7) =

=—%:>1§17)=1200.

Cho hinh chép tam giac déu S.4BC c6 canh bén bing 2a, canh day bang a. Goi « 1a goc giita
hai mat bén cia hinh chop do. Hay tinh cosa .
Loi giai

S

Goi M, N 1a chan dudng cao ha tir cac dinh B, S ciia tam giac SBC . H 13 hinh chiéu cua S trén
mit phang (ABC).

Tacd: AB L (SHC) = AB 1 SC
Mit khéc SC L BM = SC 1 (ABM )= SC 1 AM

(SAC)N(SBC)=SC
AM < (SAC)
BM < (SBC)
SC L AM,SC L BM

= ((S4C);(SBC))=(AM;BM).

Ta tinh goc AMB . Xét tam giac AMB .

Tam giac SBC can tai Snén N la trung diém cua BC.
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Cau 23:

Cau 24:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

2

+)SN =+/SC? - NC? = ,[4a° —“T = “*éﬁ .

) BM = SN.BC _a 15a a\/E.

SC 22a 4

+) AM =~ AC? —MC? =/BC> — MC> = BM .

15¢° 15¢°
Ta ¢6 cos AMB = AM” + BM” — A’ 16 162 :l>0 , suy ra goc AMB nhon.
2.MA.MB ) 15a 15
16

Vay «a :((SAC);(SBC)):(AM;BM):E\-/I\B:cosa 2%.

Cho hinh chép S.4BCD co day ABCD1a hinh thoi tim O,canh AB =a, gbc BAD =60°, SA
vudng géc véi mit phang (ABCD),SA4 = x. Tim x dé goc gitta (SBC)va (SCD)bang 90°.

Loi giai

Ta c6 tam giac SBC va SCD bang nhau (c-c-¢) va chung canh SC . Ké BK 1 SC,DK 1 SC,khi
d6 goc giira (ABC)va (SCD)1a goc DKB . N6i OK , do SC L (BDK)= SC L OK = tam giac
OKC vuong tai K .

Khi DKB =90’ ,suy ra OK _%BD_E Ta co OC—— SC =~/x* +3a’ ma ASAC,AOKC
3a’x? a’ a6
dong dang, suy ra S4 _5C = SA°>.0C* =SC*.0K* = = (x2 +3a2)— =>x= i
OK OC 4 2

Cho hinh chop S-4BC ¢ day ABC1a tam giac vudng tai 4, goc ABCbing 60° | tam gidc
SBC &y canh ¢, hinh chiéu vudng goc cua S lén (ABC )12‘1 trung diém H cua canh B C . Goi
¢ 1a goc giira hai mit phang (SAB)va (A4BC).Khi d6

Loi giai
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S

a3

Tam giac SBC déu canh a, H1a trung diém cua canh BCnén SH L BCva SH = -

Dung HF //AC = HF 1 AB.

Xét tam gidc vudbng BHF c6 sin60° = HE _ 4F - BH sin60° = &.
BH 4
(4B L HF ‘ A
Ta co = AB 1 (SHF )ma SF < (SHF )nén SF L AB.
AB 1 SH

Khi d6 ((4BC),(S4B))=SFH = .

a3
Trong tam gidc vudng SHF c6 tan @ = SH -2 - ﬁ
HF a4 2
2

Cho hinh chép déu S.ABC c6 canh day bang a va chiéu cao bang a6 . Goi @ la goc gilra mat
bén va day cua hinh chop. Tinh tan¢.
Loi giai
5

B
Goi 7 1a trung diém BCva Ola tam day.
= SO 1 (ABC) = (ABC,SBC) =(AI,SI)=SIA=¢ (viASOI vuéng tai O).
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Cau 27:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Vi d4y 1a tam giac déu canh anén O —lAI 1 i=&.
3 3 2 6
Do doé: tangp=&=&=6x/§.
ol a3
6

Cho hinh chép S.ABCD c¢6 ddy ABCDIa hinh vudng canh ava S4 L (ABCD), SA=x. Xac
dinh x dé hai mét phang (SBC) va (SDC)tao v6i nhau mét goc bang 60°.

Loi giai

Goi O1a tdm hinh vuéng 4ABCDva G = hc$,..
Vi BD L (SAC)nén BD 1 SC,ma SC L OGsuyra SC L (BGD) .
Do d6 [ (SBC),(SCD)]=(GB,GD) =60° = BGO = 60° v BGO =120°

af

84 SC

A xa
ASAC ~ AOGC nén 06 =0G = m ﬁm
Xét tam giac BGO:
THI:
aﬁx/lexz+2a2 \/ﬁ

tan60°:gg: 2 - :ﬁ:%:ﬁxz X’ +2a° =>x=a.
TH2:

50 RN N B ol
tan30°=G0= 2 ” :>T=%:>\/§x=3\/x2+2a2

—=6x*+184*=0:wvn

ST . P v 1A 3 aN3 x s L s <
Cho hinh chop tur giac déu, cé canh day bang a va chiéu cao bang — S6 do cua goc gitra mat

bén va mit ddy bang
Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Xét hinh chép tir giac déu S.ABCD c¢6 ABCD 1a hinh vudng canh ava [ 13 tim hinh vuéng

ABCD . Khido ST L (ABCD)nén chiéu cao cta hinh chép 1a ST = %.

Goi M 1a trung diém cua doan thing AB .

ViIM la dudng trung binh cua tam giac ABDsuy ra IM //AD . Mat khac 4B | AD (do ABCD
1a hinh vudng). Do d6 IM 1 A4B.

S.ABCD 1a hinh chép tir giac déu nén tam gidc SABcantai S = SM L AB.

Ta cé: (SAB)N(ABCD)=AB; SM —(SAB); SM L AB; IM < (ABCD); IM L ABnén
((545) (ABCD) = (SV1. 7 ) - 5.

v =t =§,g=\/§.8uyra SMI = 60°.
a

Xét tam giac SMI vudng tai [, ta co: tan SMI = i

Vay goc giita mit bén va mit day bang 60°.
Cho hinh 1ap phuong ABCD.A'B'C'D' . Tinh cosin goc giita hai mit phang (CB'D')va (ABCD)

Loi giai

A

N

C’ D'

BV
A'

Do (ABCD)//(A'B'C'D')nén gbc giita mit phang (CB'D")va (ABCD) bang goc giita mit
phang (CB'D')va (A'B'C'D').

Goi O=A'C'NB'D', ta d& dang chimg minh duoc B'D' L (C'OC) = B'D' L CO, nén goc giira
mit phing (CB'D')va (A'B'C'D')1a goc gitta COva C'O, 1a goc C'OC.
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V2 J6 = _C0 _3

bat CC'=1thitaco C'O=—, = CO=—, = cosC'OC = )
2 2 CcoO 3

Cau 29: Cho hinh chép S.ABCD c6 day ABCD la hinh thang vuéng tai 4va D, canh bén S4 vudng gbéc
véi mit phing ddy va SA = a+/2 . Cho biét AB =24D =2DC = 2a. Tinh géc giita hai mit phing
(SBA)va (SBC).

Loi giai
S
K
B
D i3 @
: . ... CM 1 4B
Goi M latrung diem ABkhido  —~ o r=>CM L (S4B).

T Mké MK L SBtai K, khi d6 CK L SBtai Knén goc giﬁ:a (S4B)va (SBC)1a goc CKM .
KM _BM _ a I

T 5

Tacd CM =a. ABKM ~ ABAS nén

tan CKM =M _ 3 = CKM = 60°.
MK

Cau 30: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh binh hanh, BC = J2 ava AACD vuong can tai C
. Canh bén SA4vudng goc v6i day va S4=a. Goi H la hinh chiéu vudng goc ctia 41én SDva
I 1a trung diém SC . Tinh tan cta géc gitta hai mt phing (AHI)va (ABCD).

Loi gidi
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Taco CD=AC=S4A=a= Al L SC (1)
Laico CD L SAva CD L AC = CD 1 AI (2)

Tir (1) va (2) = AI L (SCD)= Al L SD

SD L Al
{ — SD 1 (4HI)

SD 1 AH

) {SAL(ABCD)
Ta co:

— D
: — ((ABCDY;(AHI)) = (S4:SD) = 48D ; tan ASD =22 _ /2.
sp Lanny = (ABCDE(AHD)=( ) o sS4 \/—_

Cau 31: Cho hinh chép S.ABCD c6 day la hinh vuong canh a, canh bén SA4 = ava vuong goc voi mat
phang ddy. Goi M, N lan luot 1a trung diém SBva SD. Sin ciia gbc giita hai mét phang (AMN)
va (SBD)bing

Loi giai

B [T
Co: SB = BD = SD = a2 = ASBD déu.

a

AM = AN = MN = =SM = SN = AAMN déu.

2
2

Goi Elatrung diém MN = AE | MN va SE 1 MN .
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(AMN)(SBD) = MN
Cé: { AE L MN = ((4MN),(SBD)) = (4E.SE).
SE L MN

Tinh sinS/Ejal.

AE 13 dudng cao tam gidc déu AMN = AE = # .

SE 1a dudng cao tam giac déu SMN = SE = # .

— ASEA cn tai E = SEA=2SEI .

Goi 7 1a trung diém S4 = SI:%:EI: SE>—SI” = “f .

Xét ASEI vudng tai [, ta co: sin SEI = ﬁ = ﬁvé cos SEI = ﬂ =£.
SE 3 SE 3

22

:sin@:%inS/E\I.cos@:T.

242

Vay sin clia goc giita hai mt phang (AMN )va (SBD)bang =5

Chii y: SEA1a goc ti nén goc gitta hai mt phing (AMN)va (SBD)bing 180° — SEA .

242

Ta van ¢o: sin(180° —S/E71) — sin SEA = =

Cho hinh chép S.ABCD c6 ddy ABCD 14 hinh thoi tim O, dudng thing SO vudng goc voi mit

phang (4BCD). Biét BC =SB =a,50 = a;)/g . Tim s6 do cua goc gifta hai mat phang (SBC)
va (SCD).
Loi giai

Goi M la trung diém cua SC, do tam giac SBC can tai Bnén ta co SC L BM (1).
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Theo gia thiét ta co BD L (SAC) = SC L BD.Dodé6 SC L (BCM) suy ra SC 1L DM (2).

Tir (1) va (2) suy ra goc giita hai mit phang (SBC )Vé (SCD) 1a goc giita hai dudong thing BM
va DM .

a6

Taco ASBO=ACBOsuyra SO=CO = 3

1 ax/§

Do dé OM =—SC =——.
2 3

Mit khic OB =+/SB*> -SO’ :é. Do do6 tam gidc BMOvudng can tai M hay goc
B/M\O=45°, suy ra BMD =90°.
Vay goc giita hai mit phang (SBC )Vé (SCD)lé 90°.

Cho hinh ling try déu ABC.A'B'C’c6 canh day bang 2a, canh bén bang . Tinh goc giita hai
mit phang (AB'C')va (A'B'C’).

Loi giai

B'C'L A1

= B'C' L(AIA")
B'C'L A4

Goi [ 1a trung diém cia B'C’. Ta co: {

(AB'C")n(A'B'C")=B'C’
Khi dé: < A1 L B'C’
A'l L B'C'
= goc giita hai mat phang (AB'C")va (A'B'C")1a goc AlA' .
a 1 —

Ar__a _ 1 mi-

AT a3 B

Xét tam giac 414" vudng tai A'ta cd: tan AlA' =

N
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Céu 34: Cho hinh chép S.4BCD c6 day 1a hinh thoi tim O, duong thang SO vuéng gdc voi mit phing

(ABCD). Biét AB=SB=a, SO= a;/E. Tim s6 do cua goc gitta hai mdt phang (S4B)va
(S4D).
Loi giai
S

Goi M la trung diém cua S4.

Ta c6 {(SAB) N($4D)=S4 ((s4B),(s4D)) = (BM.DM).

BM 1 S4;DM 1 S4

2
Trong ASBOvuéng tai O, c6 OB =+/SB> —SO* = |a* - 6; =§.

Trong ASAOvudng tai O, tacd OA= SO = a36 — SA=042 = 2a3\/§ :AMzé.
2
Mit khéc, c6 DM = BM =~/ AB* — AM?® = | a® —3% - “*f.
Xét tam gidc vuong BOM vuodng tai O, co sinlﬁl\O: OB _ a\/g 3 :Q: B/M\0:45°_

BM 3 ‘a6 2

Vay goc ((S4B),(54D))=90°.

Cau 35: Cho hinh chop S.ABCD c6 day la hinh thoi tAm O, duong thang SO vudng goc véi miat phing
a6

(ABCD). Biét AB=SA=a, SO= 3

. Tim s do cta goc gilta hai mat phang (S4B)va

(S4D).

Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi M 14 hinh chiéu cua Blén SA.

T e {(SAB) N (S4D) =54

= ((54B),(s4D)) = (BM.DM).
BM 1 S4;:DM 1 SA

6a’ a\/g

Trong ASAOvudng tai O, cd OA=+SA* -SO* =, |a’ - 5 =—.

2ax/§

— SB=0B+2 = 3

Trong ASOB vudng tao O, tacd OB =S50 =

a-/6
3

2
Goi 11a trung diém SB, suy ra Al =~JAB*— BI* = |’ —3% - “36.

2a\/§ a\/g
Mat khéc, ta c6 ASBM ~ ASAInén S5 =BM _ ppp - SBAL_ 3 " 3 _ 2a\2 .
SA Al SA a 3
Trong tam giac vuong OBM , c6 sin BMO = OB _ ay6 3 = ﬁ — BMO = 60°.

MB 3 242 2

Suyra BMD =120°. Vay goc ((S4B),(S4D)) = 60°.

Cho hinh chép S.ABC ¢ day 1a tam giac vudng can tai B, canh bén SA vudng goc véi mat phing

ddy, AB=BC =ava SA=a.Gobc giita hai mit phing (SAC)va (SBC)bang

Loi gidi
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

Goi H la trung diém canh AC

Ta c6 (SAC) L(ABC)(vi SA L(ABC))va BH L AC = BH 1 (SAC).
Trong mit phang (SAC), ké HK 1 SCthi SC L(BHK)= SC L BK .
= ((S4C),(SBC)) = SKH =g

Mit khac

a2

Tam gidc ABC vudng cantai Bcd AB=BC=anén AC =a2va BH:T.

HC.S4 HC.SA a2
< H

K = N
SC Jsa2+4ct B

Tam gidc BHK vudng tai H c6 tangp = % =3 = @ =060°.

Hai tam giac CKH va CAS dong dang nén HK =

Vay ((SAC),(SBC)) = 60°.

Cho hinh lang try ding ABC.A'B'C'c6d day ABCla tam gidc can, v61 AB=AC =a va goc
BAC =120° , canh bén AA4'=a. Goi [ 1a trung diém cta CC'. Cosin caa gdc tao boi hai mat
phang (ABC)va (AB'I) bang

Loi giai
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B’ aﬁ C’

Tacod BC? = AB* + AC? =2 AB.AC.cos BAC = a* +a* — 2.a.a.(—%) —34> = BC =av/3.

Xét tam gidc vudng B'AB c6 AB' =~/BB? + AB* =’ +da* =av2 .

2
Xét tam giac vuong IAC c6 IA=~IC* + AC* =,/a2+a7 =§.

2
Xét tam gidc vudng IB'C'co6 B'I =+/B'C* +C'I* =, /3a2 +"7 = "Jf .

: > 134° :
Xét tam giac IB'Acod B'A* +14° =2a° +5% = 3; = B'I’ = AIB'Avudng tai A

= SIB’A =

2
s =%.a\/§.# -4 P

NG az\/§.

1 =
Laico S, ;. =—AB.AC.sin BAC :la.a.— =
2 2 2 4

Goi goc tao béi hai mat phang (ABC)va (AB'I)1a a.
Ta c6 A4BCla hinh chiéu vuéng goc cia A4B'I trén mit phang (A4BC).

NN J50
4 4

.Cosa = cosa =——.
10

Do d6 S, =Sz,-cosa =

Céu 38: Cho hinh ling tru ding ABCD.A'B'C'D'c6 ddy ABCD1a hinh thoi. Biét 4C =2, A4'= V3.
Tinh goc giita hai mt phing (4B'D')va (CB'D").

Loi giai
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c

C!

Ta thdy : (4B'D')(CB'D')=B'D'
Goi [ 1a giao diém cua A'C'va B'D".
Khi d6 ta suy ra: 41 < (A4B'D"), AI LB'D', CI =(CB'D'), CI LB'D".

Suy ra : ((m)) = (AI,/C\I)

Xét tam giac AIC c6: AC =2, CI=Al =N AA* + A'T* =J3+1=2.
Do d6 tam gidc AIC déu = AIC = 60".
Suy ra: ((m)) =60°.

Cau 39: Cho hinh ling try déu ABC.A'B'C’c6 canh day bang 2a, canh bén biang «. Tinh goc giita hai
mit phang (AB'C")va (A'B'C’).

Loi giai

B'C'L AT

Goi [ 1a trung diém cia B'C’. Ta co:
B'C'1 A4

= B'C' L(AIA")
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(AB'C")n(A'B'C")=B'C’
Khi d6: { 4 L B'C’
AT 1L BC
= gbc giita hai mat phang (AB'C")va (A'B'C')1a goc AlA'.
a 1 —

Ad e 1 -

AT a3 B

DANG 4: CHUNG MINH HAI MAT PHANG VUONG GOC

<0> PHUONG PHAP.

Dé chirng minh hai mét phang (a) va(B) Viduy. Cho hinh chép S.ABCD c6 ddy la hinh
vudng, SA vudng goc véi day. Goi H, K lan luot 1a
hinh chiéu cua 4 trén SB, SD. Chimg minh rang

Xét tam giac 44" vudng tai A'ta cd: tan AlA' =

N

vudng goc véi nhau ta c6 thé ding mot
trong cac cach sau:

Cich 1. Xac dinh goc giita hai mit phang, (SAC) L (AHK ) :

rdi tinh tryc tiép goc d6 bang 90°. Loi gidi
((@).(8))=90" = () L (B).

Cich 2. Ching minh trong mit phang nay
c6 mot dudng thiang vudng goc véi mit
phang kia.

ac(a)
{al(ﬂ):(a)L(ﬂ).

SA 1 CD(do SA L (ABCD))
Taco {CD L AD
AD NS4 ={ 4]
Suyra CD 1 (SAD)= CD 1 4K.
Ma AK 1 SD nén AK 1 (SCD)= AK L SC.

Tuong tu ta chimg minh dugc 4H L SC.
Do do SC L (AHK).

Ma SC = (SAC) nén (SAC) L (AHK).

@ BAI TAP.

Céu 40: Cho hinh chép S.ABC c6 day ABC 1a tam giac vudng tai C, SAC 1a tam giac déu va nam trong
mat phang vudng goc v6i mit phang (ABC ) . Chting minh rang (SBC ) 1 (SA C ) .

Loi giai
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S

(SAC)N(A4BC)=AC
Ta c6 (SAC) L(4BC) = BC L (SAC)
BC < (4BC),BC L AC

Ma BCC(SBC) nén (SBC)J_SAC.

Céhu 41: Cho hinh chép S.ABCD c6 canh SA = a, cac canh con lai bang b. Chimg minh (S4C) L (ABCD)
va (S4C) L(SBD).

Loi gidi

S

Goi {O} = AC N BD. Vi ABCD c6 tat c4 céc canh déu bang b nén ABCD 1a mét hinh thoi. Suy
ra AC L BD nén O 1a trung diém cua BD.

Mat khac SB=SD nén ASBD can tai S.
Do d6 SO 1L BD.

= BD 1 (SAC)

_ [BDLAC
Vay
BD 1 SO

Suy ra (SAC) L (ABCD) va (SAC) L(SBD).

Cau 42: Cho hinh chép S.ABCD c6 day ABCD la hinh chit nhat véi AB:a,AD:a\/E, SA=a va
SA L (ABCD). Goi M la trung diém cta AD. Chimg minh (SAC) L (SMB).

Loi gidi
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S

Goi /14 giao diém cua AC va MB.
Taco MA=MD va AD// BC nén ap dung dinh 1y Talet, suy ra Al = %IC.

2

AC? = AD* + DC* =342, AI? =éAC2 =a?.

2
mr =Ly =1H“\EJ +a2]="—2
2 6

9 9

a

2
2 2
Tur d6 suy ra A12+M12:%+%:( j = MA>.

Vay AAMI 1a tam giac vuong tai . Suyra MB 1 AC .(1)

2
2

Mt khéc SA4 L (ABCD)= SA L MB. (2)
Tir (1), (2) suy ra MB L (SAC).

Do MB c (SMB) nén (SMB) L (SAC).

Chu y:
Pé chitng minh hai mdt phdng vudng goc, ta cé thé xdc dinh géc gitka hai mdt phang, roi tinh
truec tiép goc do bang 90°.

((@).(8))=90°.
= (a) L(B).
Cau 43: Cho hinh chop déu S.ABC, ¢6 do dai canh day bé“mg a. Goi M, N lan luot 13 trung diém cua cac
canh SB, SC. Tinh dién tich tam giac AMN biét rang (AMN ) 1 (SBC ) .

Loi giai
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Goi K 1a trung diém ctia BC va {I}=SK N MN.
Tir gia thiét ta c6
MN = %BC - %,MN//BC = I la trung diém ctia SK va MN.

Ta cd ASAB = ASAC = AM = AN (hai trung tuyén tuong tng).
Suy ra AAMN cantai A= Al L MN.

(SBC) L (AMN)
(SBC)N(AMN) = MN
Al < (AMN))

Al L MN

Ta c6 = AI L(SBC).

a3

Suyra AI 1 SK va ASAK cantai 4; SA= AK :T.

, ) ) , 3d> a &
Taco SK°=8SB°"-BK" =———=—.

4 4 2
2
Suyra Al =/SA>—SI” = /SAZ—(%j ="JF.

1 azx/m
16

Vay S, = MN.AI =

Céu 44: Cho hinh hop chit nhat ABCD.A'B'C'D’ ¢6 AB = AD = a, AA' = b. Goi M 1a trung diém cta CC’
. Xac dinh ti s6 % dé hai mit phang (A'BD) va (MBD) vuong goc voi nhau.

Loi giai
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A’ B’
IR
Fillves o
D’ J‘ : \\ ‘\\L*- C’
P ‘\“-.\
' N
I : i e M
Fi | A\ » ~ .
/) . \ > ~.
1 F - R Btn
D C
Goi O la tdm cua hinh vuong ABCD.
AC 1 BD

Tac6 BD =(A'BD)(MBD) ma { én (ACC'A') L BD.

né
AA' L BD

(ACC'A )L BD
Ta co (A ) ( 'BD) OA' nén goc giita hai duong thang OM, OA' 1a goc giira hai mat
(ACC'A")N(MBD) = OM

phang (A4'BD) va (MBD).

AC'_NAB +AD’ + 44" 210

Taco OM = =
2 2

2
2
04" = AO* + 44" {#] +b? :%+b2.

2 2
MA? = AC? + MC"” =a* +b* +(§j =4’ +%.

Hai mit phang (4'BD) va (MBD) vudng géc véi nhau nén AOMA' vuédng tai
0= OM’+04" = MA"

2 2 2 2
<:>2a +h gy = a2+£ o=l
2 4 b

4
Vay (4'BD) L (MBD) khi %: 1.

Khi d6 ABCD.A'B'C'D' 1a hinh 1ap phuong.
Cho tam giac déu ABC canh a. Goi D la diém dbi xtmg cua 4 qua BC. Trén duong thing

a6

d L (ABCD) tai A lay diém S sao cho SD=T. Ching minh (S4B) L (SAC).

Loi giai
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Goi / 1a trung diém cia BC thi 47 L BC va I ciing 13 trung diém cua AD.

BC 1 AD
Ta co :>BCJ_(SAD):>BCJ_SA.
BC L SD

S4A L IH .
Dung [H | SA,H € SA,khi do taco {SA L CB =841 (HCB). Suy ra goc gitra hai mat phang

(S4B) va (SAC) 1a BHC.

IH _ Al
SD AD’

Tacd AAHI ~ AADS =

\f J6)  3a\2
Ma A= AD=241=a3, S4=AD*+SD* = \/( ) [“ 6} :3“2 suy ra

2
a3 a\/g
[H:AI.SD: 2 2 _a_ BC fﬁ-l\C 90°
AD 3a42 2 2
2

DANG 5: DUNG MOI QUAN HE VUONG GOC GIAI BAI TOAN THIET DIEN

<0> PHUONG PHAP.

Mit phang (P) di qua mot diém va vuong Vi du: Cho hinh chép tam gidc déu S.ABC

goc v6i duong thang a cat hinh chop theo 6 AB=a.S4 = a3
mot thiét dién.
+) Xéc dinh mit phang (P) c6 tinh chdt gi? ~ cua canh BC, mat phang (P) quad va

. Goi I 13 trung diém

vudng goc voi SI cat hinh chop di cho theo
. , mot thiét dién.
+) Tim céc doan giao tuyen cua (P) vacac  ip dién tich thiét dién do.

Tim duong thing song song véi (P).

mat cua hinh chop: Loi giai
Str dung tinh chét vé giao tuyén song song
nhu sau
ac (Q)
=(P)n =m// a.
{a//(P) ()n(0)
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+ Két luan hinh dang ctia thiét dién va tinh
cac yéu cau lién quan.

v' Thiét dién 14 hinh gi?

v Dua vio cac cong thirc tinh dién tich dé
tinh dién tich thiét dién.

v Ap dung bt dang thtrc dé tim gia trj 16n
nhat nho nhat dién tich thiét dién.

Ké AH L SI.Suyra AH —(P).

Tacod A 1L BC,SI 1. BC= BC 1 AH.
Ma (P) L SI nén (P)//BC.

Lai c6 (P)m(SBC)zd//BC:Hed.

Goi E, F 1an luot 12 giao diém cua d va SB,
SC.
Suy ra thiét dién can tim 1a A4EF .

V3o a3

Ta c¢6 SA=SB=SC=a2 AT =22

2
2 2
SI:1/3L—G—=a\/§.
4 4 2

J542 - av10
8 4

@ BAI TAP.

Cau 46: Cho hinh chép S.ABCD c6 day la hinh thang vuong tai 4, D; AB=2a;SA= AD = DC =a;
SA L (ABCD). Tinh dién tich thiét dién tao béi mét phang (&) qua SD va (a) L (SAC).

Loi giai
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S

Goi M 1a trung diém AB.
T gidc ADCM 1a hinh vuéng = DM 1 AC.

Ma DM 1 SA suy ra
DM 1 (SAC)= (SDM ) L (SAC)= (a)=(SDM ).

Suy ra thiét dién 14 ASDM .

Tacd SO =542 +04> = af .DM = av/2.
2
Dién tich thiét dién1a S, = SOf M _a 2*/5

Céu 47: Cho hinh chop S.ABCD c6 day 1a hinh vudng canh a, canh bén S4 vudng goc véi mit phang day
va SA=2a. Mit phing (P) qua 4 va vudng géc v6i SC. Tinh dién tich cua thiét dién cét béi

(P) va hinh chop S.ABCD.

Loi gidi

Goi M, N, P lan luot la giao diém cua (P) véi cac duong thing SB, SC, SD.
Taco SA L (ABCD)= SA L BC. Ma BC 1 4B.

BC L (SAB)= BC L AM.
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Cau 49:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Mit khac SC L (P)=> SC L AM nén AM L (SBC)= AM L SB.

Tuwong ty AN L SC,AP L SD,MP// BD = MP 1L AN.

. SM SP MP 4 4a2
Tac) —=—=—-=—= = .
SB SD BD 5 5
ASAN vudng tai 4 nén AN = ASAC 2a\/§'
JAS? + AC? 3
AN.MP  4a* 6
Suyra S, = TR

Cho lang tru t&r gidc déu ABCD.A'B'C'D', canh d4y cua lang tru bang a. Mot mat phang ()
hop voi mit phiang day (ABCD) mot goc 45° va cit cac canh bén cua lang try tai M, N, P, Q.
Tinh dién tich thiét dién.

Loi giai
D’ C’
I
por v Al
M :/5 ______ Ll Ty
A B

Goi S 1a dién tich thiét dién MNPO.
Ta c6 hinh chiéu cia MNPQ xubng (AB CD) chinh 1a hinh vuéng ABCD.

r_ _ 2
S'=8 300 =0a".

Goi (p:(@)/,(TCD)) thi ¢ =45°.

Do S'=S.cos¢=5.g:> S =28 =24

Cho hinh chép S.ABC c¢6 day ABC 1a tam giac déu canh a. Goi H la trung diém cua BC, O 1a
trung diém ctia AH va G 1a trong tdm cua tam giac ABC. Biét SO vudéng goc mit phang (ABC )
va SO =2a. Tinh dién tich thiét dién véi hinh chép S.ABC khi cét boi mat phang (P) di qua G
va vudng goc véi AH.

Loi gidgi
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Qua G dung duong thing MN (M € AB,N e AC) song song véi BC thi
MN L AH = MN < (P).

Qua G dung duong thing GK (K e SH) song song véi SO thi GK L AH.
= GK c (P)
Qua K dung dudng thang PQ (P e SC,Q e SB) song song véi BC thi PQ L AH = PQ < (P).

Suy ra thiét dién 1a tr giac MNPQ.

Ta c6 MN va PO cung song song BC suy ra G 1a trung diém ctiia MN va K 1a trung diém cua
PQ. Tt giac MNPQ 1a hinh thang.

Vi G 1a trong tam tam giac ABC va MN // BC = MN = %BC = %a.

, OH 1 HG 1 HG 2
TacO —=—,—=—=>—=—.
AH 2 AH 3 O 3

ViGK//SOnénHG:GK:HK:E:KG:ia.
HO SO HS 3 3

MétkhécPQ//BC,ﬁzz:S—K:lzp—Q:PQ:la.
HS 3 SH 3 BC 3

Vay dién tich thiét dién can tim 1a

S :l.(PQ+MN).GK 12 2a=20
2 2\3 3 3 3
Cho hinh 1ap phwong ABCD.A'B'C'D’ ¢6 canh bang a. Cat hinh lap phuong bdi miat phang trung
truc cua doan thfmg BD'. Tinh dién tich thiét dién.
Loi gidi
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B G
[N O
. \\ Fl N
73 1 M, \.‘ ’ D ;’
I 4 ly
£ \'\"f (,
4:8 /i ’
rFa r r Y s
{.h—__——"—:::r-f—— :::J’ C,
L2 - - E‘:-::P"E"
I'_,_-""'.'- O!’ -'-h__\
A’ D’
Thiét dién 14 hinh chiru nhat MNPQ.
Ta cd6 AIBH «» ADBD' suy ra B _1H _BH .
DB DD’ BD'
a3 A a3
IBBD' 5 “N° 342 IBDD' 5 4 6a
Suyra BH = = = va IH = = = .
DB a2 4 DB a2 4
a\/—_3a\/§ \/_
Suy ra DH _BD-BH _ 4 :l:MNzlACza 2.
DO DO a2 2 2 2
2
Ta ¢6 NP:HK=2H1=“*2/€.
VAy Sypp = MN.NP = “22 .af =§a2.

Cho hinh chop S.ABCD c6 day ABCD la hinh vudng canh a, canh bén S4 =) va vudng goc voi
mit phang day (ABCD). Goi M 1a diém trén canh 4B sau cho AM =x(0<x<a).Goi (a) 1a
mit phang qua M vudng goc véi duong thang AC.

a) Xac dinh thiét dién cua hinh chép da cho véi mit phing ().

b) Tinh dién tich S cua thiét dién theo a, b, x.

¢) Tim x dé dién tich cua thiét dién 16n nhat.

Loi giai
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a) Xac dinh thiét dién cta hinh chop da cho véi mét phing ().

SA 1 AC
Ta c6 { = (a)// SA,(a)// BD.
BD 1 AC
(a)//54 o . , .
+) = ()N (S4B)=m v6i m di qua M va song song véi S4 cat canh SB tai N.
SAc (SAB)
())18D - - |
+) = ()N (ABCD) = n v6i n di qua M va song song voi BD cit canh 4D tai
BD < (4BCD)
L va cit doan AC tai I.
+) ()54 (a)N(SAC)=p diqualva 51 SA cit canh SC tai P
=(a)n =p di ng song voi n iP.
sS4 (54C) a p diqualvasong song v cat ca a
+) ()14 SAD di qua L va 51 SA cat canh SD tai
=(a)n = .
S4c($4D) (a)N(SAD) =g di qua L va song song v&i SA cat can ai 0

Mit phang (&) cét cdc mat cua hinh chép S.4BCD theo ndm doan giao tuyén MN, NP, PQ,
OL, LM nén thiét dién 1 ngii giac MNPOL.
b) Tinh dién tich S cua thiét dién theo a, b, x.

Chil y tinh chat d6i xtng ta cd S0, =25,

Trong d6 tir giac MINP 1a hinh thang vuong tai / va M, goi O 1a tam hinh vudng ABCD ta c6

- b(a-
theo dinh i Ta-Iét, ta co MN _BM _a x:>MN=—(a x);
BA a a
Ml AM
ML_AM _x o xV2
BO AB a 2

IP_CI _CO+0I
S4 CA 204

1 OI a-x 2a-x
=5—|— = .

1, BM 1
204 2 2BA 2 2a 2a
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b(2a—x)

Suyra IP =
4 2a

. Tacd

Sywpor = (MN +IP)MI =

a 2a 2 4q

b(a —x) N b(2a —x)} 2 B \/be(4a —3x)
¢) Tim x dé dién tich cua thiét dién 16n nhat.

St dung bat dang thic Co-si ta co

B \/E.bx(4a —3x) 3 V25
- " 12a

4a

S .3x(4a—3x)

< \/E.b(3x+4a—3xj2 B \/Eab

12a 2 3

Déu “="xayra < 3x =4a—3x < x =2?a.

Page 49

Swu tdm va bién soan



| CHUONG |

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI 3: HAI MAT PHANG VUONG GOC

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1:

Cau 1:

Cau 3:

DANG 2:
Cau 4:

Caiu 6:

CAU HOI Li THUYET

Cho hai mit phang (P) va (Q) song song v4i nhau va mot diém M khoéng thudce (P) va (Q)
Qua M c6 bao nhiéu mit phang vudng goc véi (P) va (Q) ?

A. 2. B. 3, C. 1. D. Vo sb.

Trong cac ménh dé sau, ménh dé nao sau day la ding?

A. Hai mit phang vudng goéc voi nhau thi moi dudng thing nam trong mit phang nay s& vudng
gdc v6i mat phang kia.

B. Hai mat phing phan biét cing vudng goc vi mot mat phang thi vudng goc véi nhau.

C. Hai mit phang phan biét ciing vudng goc v6i mot mat phang thi song song voi nhau.

D. Hai miat phang vudng goc voi nhau thi moi dudng thing nam trong mat phang nay va vudng
goc véi giao tuyén ctia hai mit phing s& vudng goc voi mat phang kia.

Trong cac ménh dé sau, ménh dé nao ding?

A. Puong vudng goc chung ctia hai dudng thang chéo nhau thi vudéng goc véi mit phang chira
duong thang nay va song song voi dudng thang kia.

B. M6t duong thang 1a duong vudéng goc chung cua hai dudng thang chéo nhau néu né vudng
gdc v6i ca hai dudng thang do.

C. Pudng vudng goc chung ciia hai duong thang chéo nhau thi nam trong mit phang chira duong
thang nay va vudng goc véi dudng thang kia.

D. Mot dudng thang 1 dwdng vudng goc chung ciia hai duong thang chéo nhau néu no cit ca hai
duong thang do.

XAC PINH QUAN HE VUONG GOC GIUA HAI MP, MP VA PT

Cho hinh chép S.ABC c6 ddy ABC latam giac vuong can tai B, SA vudng goc voi day. Goi M
1a trung diém AC . Khang dinh nao sau ddy SAI?
A. BM L AC. B. (SBM) L (SAC). C. (SAB)L(SBC). D. (SAB) L (SAC).

Cho hinh chop S.4BC c6 day ABC la tam gidc vudng can tai B, SA vudng goc voi day. Goi
M 1a trung diém cta AC . Khang dinh nao sau day sai?
A. BM 1 AC. B. (SBM) L (SAC). C.(S4B)L(SBC). D.(S4B)L(SAC).

Cho hinh chép tir giac déu S.4ABCD . Tim ménh dé sai trong cdc ménh dé dudl day

A. (ABCD) L(SBD). B.(S4B)L1(A4BCD). C.(SAC)L(SBD). D.(SAC)L(A4BCD).
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Cau 7:

Cau 8:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chop S.ABCD c6 SA vudng goc voi mat phing (ABCD) , tr gidc ABCD 1a hinh
vudng. Khing dinh nao sau ddy SAI?

A. (S4B) L(A4BCD)  B. (SAC)L(ABCD). C. (SAC)L(SBD). D.(SAB)L(SAC).
Cho hinh chop S.ABC c6 day ABC latam gidc can tai B, canh bén S4 vudng goc véi day, [
1a trung diém AC, H 1a hinh chiéu ctia 7 1én SC . Khang dinh nao sau day dang?

A. (BIH)L(SBC).  B.(SAC)L(S4B). C.(SBC)L(A4BC). D.(SAC)L(SBC).
Cho hinh chép S.ABCD cé day ABCD 1 hinh thoi va SB vudng gbc voi mit phang (ABCD)
. Mit phing nao sau ddy vudéng goc v6i mit phang (SBD)?

A. (SBC). B. (84D). C. (SCD). D. (84C).

Cho hinh chép S.4BC 6 ddy ABC 1a tam gidc déu. S4 L (ABC), H latrungdiém AC, K 1a
hinh chiéu vuéng goc cua H 1én SC. Khang dinh nao sau day ding?
A. (84C)L(S4B).  B.(BKH)1(A4BC). C.(BKH)L(SBC). D.(SBC)L(S4C).

Cho hinh chép S.ABC c6 day ABC la tam giac vudng tai 4, canh bén SA vudng goc véi day.
Khang dinh nao sau day dung?

A. (SBC)L(S4B).  B.(SAC)L(S4B). C.(SAC)L(SBC). D.(ABC)L(SBC).
Cho hinh chép S.ABC c6 ddy ABC 1a tam giac vudng tai C , mit bén SAC 1a tam giac déu va
nam trong mit phang vudng goc véi day. Goi I la trung diém cua SC. Ménh dé nio sau day
sai?

A. Al L. SC. B. (SBC) L(S4C). C. Al L BC. D. (ABI)L(SBC).

Cho hinh 1ap phwong ABCD.A'B'C'D' . Mit phang (A'BD) khong vudng goc voi mat phang niao
dudi day?
A. (4B'D). B. (4CC'4'). C. (4BD'). D. (4'BC').
Cho hinh chép S.ABCD c6 day ABCD la hinh thang vudng tai 4 va D, SA4 vudng goc vdi mat
phang day. Biét AD = DC = a, AB = 2a . Khang dinh nao sau day sai?
A. (SBC)L(S4C).  B.(SAD)L(S4B). C.(SCD)L(S4D). D.(SAC)L(SBD).
Cho hinh chép S.ABCc6 day AABC 1a tam giac déu, canh bén SA4vudng goc véi day, M 1a
trung diém AC, N 1a hinh chiéu cua B 1én SC . Khang dinh nao sau day dung?

S

A. (BMN)L(SBC). B.(SAC)L(S84B). C.(BMN)L(ABC). D.(SAC)L(SBC).
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Cau 16:

DANG 3:
Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cho tam giac ACD va tam giac BCD nim trén hai mit phing vudng géc nhau va
AC = AD = BC = BD = a;CD = 2x . Véi gié tri ndo cua x thi (4BC) L (4BD).

A. av2. B. aﬁ. C. aﬁ. D. a3 .

2 3
XAC PINH GOC GIUA HAI MAT PHANG

Cho hinh chop S.ABC c6 ddy ABC la tam giac vuong tai B, SA vudng goc voi day. Goc gitia
hai mit phing (SBC) va (4BC) la

A. SBC. B. SCA. C. S4B. D. SBA.

Cho hinh chép S.ABCD c¢6 canh bén SB L (ABCD) va ABCD 1a hinh chir nhat. Biét
SB =2a,AB =3a,BC =4a va gbc o 1a goc gitra mat phang (SAC) va mit phang ddy. Gia tri
clia tan bang

A. B. i C. D. é
3 5

NGOV}
N |

Cho hinh chép S-4BCD | ¢4 day ABCD [3 hinh vudng canh ¢, S4=2a vy SAyyong goc voi
ddy. Tinh COSO véi @ 13 goc tao boi hai mit phing (SCD) va (4ABCD).

A B. —. c.2. D

1
V5 V5 3 3
Trong khong gian cho tam gidc déu S4B va hinh vuéng 4BCD canh g nam trong hai mit phing

vudng goc. Goi o 1a goc gilta hai mit phing (S4B) va (SCD). Ménh dé nao sau day ding?

3 3 25
5

2
A. tanag =—. B. tanag =—. C. tana=—. D. tana
3 3 2

Cho hinh lang tru dimg ABC.A'B'C' c6 day ABC la tam giac vudng can tai 4,B8C =2a va
AA' = a~3. Goc giira hai mit phing (A'BC) va (ABC) bang
A. 60°. B. 30°. C. 45°. D. 90°.

Cho hinh chép tam gidc déu c6 canh day bang a . Goc giita canh bén va mit day bang 60°. Tinh
tan ctia goc gitra mat bén va mat day ctua hinh chop.

B. L. C. 243. D.ﬁ.

1
A ——=.
23 NG) 2
Cho hinh chép S.4BCD ¢6 ddy 4BCD 13 hinh vudng canh bing 2a, S4 vudng goc véi day
va S4=a-J6.Goc gita hai mit phing (SBD) va (ABCD) bang ?

A. 90", B. 45°. C. 60°. D. 30°.
Cho hinh chop S-4BC ¢o day 4BCla tam giac vudng can tai B va S4 vudng goc véi mit
phéng day. Biét raing 4C = a‘/z, SA = # . Tinh géc gitta hai mét phang (SBC) va (A4BC).

A. 90°. B. 30°. C. 60°. D. 45°,
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Cau 25: Cho lang try dung ABC.A'B'C' ¢6 AA'=a,tam giac ABC vuong cantai A, BC = 2a+/3 . Goc
gilra (A'BC) va (ABC) bang:
A. 30°. B. 45°. C. 60° D. 90’

Ciu 26: Cho lang try tam giac déu co tit ca cac canh bang @, tancua goc giita mit phang (4'BC) va
mit diy (4BC) bang
A' BI

Cl

a 2 ; o

A, —. B. —. C. —.

3 V3 V2 2
Céu 27: Cho khdi lang try tam giac déu ABC.A'B'C' ¢6 canh day bang 2a, chiéu cao bang « . Tinh sb
do goc tao béi hai mat phang (4B'C') va (4BC)?

A’

A. 45°. B. 60°. C. 30°. D. 26°33".

Céu 28: Cho hinh chop S.4ABC c6 day la tam giac déu co thé tich bang a3 , trong tdm G cula tam giac
ABC 1a chan dudng cao ctia hinh chop va SG =3a. Goi « 1a goc hop boi mit bén (SBC) véi

mat ddy. Tinh cota

A. cota:%. B. cota=3\@. C. cota:%, D. cotazg'
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Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cho hinh lang try dimg ABC.A'B'C’ ¢6 céc canh bén bang a2 va day la tam giac vuong tai 4
, AB=a, AC =a/3 . Kyhiéu ¢ 1a goc tao boi hai mt phang (4'BC) va (BCC'B'). Tinh tang

V6 V3

A. tango=§. B. tan(0=T. C. tanqp=T. D. tang

2
5.

Cho hinh chép S.ABC c6 tam giac ABC vudng can tai B, AB=BC=a, SAza\/g,
SA L (ABC). Géc giita hai mit phing (SBC) va (4BC) la
A. 45°. B. 90°. C. 30°. D. 60°.

Cho hinh chép déu S.ABCD c6 tit ca cac canh déu bang a. Goi @ 1a goc giita hai mit phing
(SBD) va (SCD). Ménh d nao sau ddy ding?

A. tana:\/g. B. tana:g. C. tanazg. D. tana:\/i.

a2

Cho hinh chép S.4ABC c6 SA4,5B,SC d6i mdt vudng goc nhauva S4=SC=a, SB= — Goc

giita hai mat phang (SAC )Vél (ABC ) bang
A. 30°. B. 45°. C. 60°. D. 90°.
Cho hinh chop S.ABCD c6 day ABCD la hinh vudng canh a, S4 vudng goc voi day va

_al6
6

SA . Khi d6 géc gitta mét phang (SBD) va mit day (ABCD) la

A. 60°. B. 45°. C. 30°. D. 75°.

Cho hinh chop S.4BC c6 day ABC latam giac vudng tai C, SAC 1a tam giac déu va nam trong
mit phang vudng goc voi day. Tinh goc tao bdi mit phang (SBC) va (A4BC).

A. 30°. B. 45°. C. 90°. D. 60°.

Cho hinh chép S.4BCD c6 day la hinh vuéng canh a, tam giac déu S4B nam trong mit phing
vudng goc véi ddy. Ta c6 tan clia gbc tao boi hai mit phing (S4B) va (SCD) béng

25 2 i

A 22 B. 2. c. X2, )
3 3 3

Cho hinh ling tru tam gidc déu ABC.A'B'C’' ¢ canh day bang a va canh bén bang %. Goc gitra
hai mit phing (A4'BC) va (ABC) bang

A. 30°. B. 60°. C. 45°. D. 90°.

Cho hinh hop chir nhat ABCD.A'B'C'D', BC=a, AC =2a, A'A= ax/g. Tinh gbéc gilra mat

phang (BCD'A') va mat phang (ABCD).
A. 30°. B. 45°. C. 60°. D. 90°.
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Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

Cau 45:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cho hinh hop ABCD.A'B'C'D' ¢6 ddy ABCD 14 hinh vudng canh bang 2a . Hinh chiéu vudng
goc cia A’ trén mit phing (4BCD) 14 tring véi giao diém H clia hai duong chéo AC va BD
, A'H = a/3 . Géc giita mit phing (ABB'A’) va mit dy cuia hinh hop bang
A. 30°. B. 60°. C. 45°. D. 75°.
Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh chit nhat véi 4B =a, canh bén S4 vudng goc
v6i ddy va S4 =a. Géc giita hai mit phang (S4D) va (SBC) bang
A. 45°. B. 30°. C. 60°. D. 90°
Cho hinh chép déu S.4BCD c6 canh day bang a, chidu cao bang 2a. Goi a la goc giira mit
phang (SAB) va mit phang (ABCD). Tinh tana .

A. tana:%. B. tana =1. C. tana =4. D. tana:\/g.

2«/§a

Cho hinh chop S-4BC ¢ 54 == va $4 vudng goc véi mat phang (4BC). Pay 4ABC o

BC=a va Z;I\C =150°. Goi M,N lan luot 13 hinh chiéu vuong goc cua 4 1én SB,SC . Goc
gitta hai mat phang (AMN) va (4BC) 1a

A. 60°. B. 45°. C. 30°, D. 90°.

Cho hinh chép S.ABCD c6 SAvudng goc v6i mit phang (ABCD), SA=a,ddy ABCD 1a hinh
thang vudng tai Ava B v6i AB = BC =a, AD =2a . Géc giita hai mit phing (SBC) va (SCD)
bang

A. 30°, B. 150°. C. 90°, D. 60°.

Cho hinh chép S.4BC c6 day 1a tam gidc déu canh 4, cac mat bén (SAB) va (SAC) cling vuéng goc
voi mit day, S4 = % . Goc giita hai mit phing (SBC) va (ABC) bing

A. 60°- B. 30°- C. 45" D. 90°-
Cho hinh chép S.4BC c6 day 1a tam giac déu canh bang 1. Mit bén SBC 1a tam giac nhon va ndm
trong mdt phing vudng goc véi ddy. Cac mit phing (SAB),(SAC)lan luot tao véi dy cac goc

60°va 30°. Goi ¢ 1a goc giita hai mat phang (S4B) va (SAC). Tinh sing.

V3 V61 o 3ot 235

A X B.V=""". : D. Y==2.

8 8 28 28
Cho hinh ling tru dimg ABC.A'B'C’ c6 cac canh bén bing aN2 va day 1a tam giac vuong tai A
, AB=a, AC = a3 . Ky hiéu @ 13 goc tao boi hai mat phing (A'BC) va (BCC'B’). Tinh tan ¢

V6 V3

A. tangp=§. B. tan(0=T. C. tang0=T. D. tango=¥.
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Cau 46:

Cau 47:

Cau 48:

Cau 49:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cho hinh chép SABCD c6 ddy ABCD 1a hinh vudng canh bang 2a, tam giac SAD can tai S
nam trong mit phang vudng goc véi mit day va co duong cao SH = a3 .Goi M 1a trung diém

ciia BC. Gia trj tang cta goc giita hai mit phing (SDM ) va (SAM ) bang
a2 B, 21 c. 2 p, V2L

7 5 42 21
Cho hinh chép SABCD c6 day ABCD 13 hinh binh hanh 4B=3a AD=a, BAD=120"
SA L (ABCD) vadSd=a, Goi M 1a diém trén canh SB sao cho SM = %SB , N 1a trung diém
caa SD . Tinh cosin goc gitra hai mit phing (AMN ) va (ABCD)

ies 2715 e b 3
1

A ——. B. . C. —.
55 55 4

Cho hinh chép S.ABCD c6 S4 = AB3, SA L (ABCD), ABCD 1a tr giac ndi tiép dudng tron
duong kinh AC ,A/@ =60°. Goi H,K lan luot 12 hinh chiéu vudéng goc cia A trén SB va SD
. Tinh tan cua goc hop boi miat phang (AHK ) va mat phang (ABCD) .

gL B2 ¢l D.
3 2 3

o | W

Cho hinh chép S.ABCD c¢6 day ABCD 14 hinh vudng c6 d6 dai duong chéo bang a2 va SA
vudng goc véi mit phang (ABCD) . Goi «a 1a gbc giira hai mat phing (SBD) va (ABCD). Néu
tana =+/2 thi goc giita (54C) va (SBC) bang

A. 90°. B. 45°. C. 60°. D. 30°.

DANG 3: DUNG MAT PHANG VUONG GOC VOI MAT PHANG CHO TRUOC. THIET DIEN,
DIEN TiCH THIET DIEN

Cau 50:

Cau 51:

Cho hinh chop S.ABCD c6 day ABCD 1a hinh chir nhat tam O v6i AB = a; AD = 2a . Canh bén
SA=a va vudng goc v6i day. Goi («) la mit phang qua SO va vudng géc vé6i (SAD). Tinh
dién tich S cua thiét dién tao béi () va hinh chép da cho
a3 a*2 a’

B. S= C.S=—. D. a?.
2 2 2

Cho hinh chép tam gidc déu S.ABC dinh S, c6 do dai canh day bang a. Goi M va N lan luot 1a
trung diém ctia cac canh SBva SC . Biét mit phing (AMN ) vudng goc v4i mit phing (SBC )

A. S=

Tinh dién tich tam giac AMN theo a.

2 2 2 2
A."m. B."m. c.‘“g. D.“‘B.
24 16 8 4
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI 3: HAI MAT PHANG VUONG GOC

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1: CAU HOI LI THUYET

Cau 1:

Cau 3:

Cho hai mit phang (P) va (Q) song song v4i nhau va mot diém M khoéng thudce (P) va (Q)
Qua M c6 bao nhiéu mit phang vudng goc véi (P) va (Q) ?

A. 2. B. 3. C. 1. D. V6 sb.
Loi giai

Qua M c6 vb s6 mit phang vudng goc véi (P) ma (P) va (Q) song song v&i nhau nén cling
s& ¢ vO sd mit phiang vudng goc voi ca (P) va (Q) :

Trong cac ménh dé sau, ménh dé nao sau day la ding?
A. Hai mit phang vudng goéc voi nhau thi moi dudng thing nam trong mit phang nay s& vudng
gdc v6i mat phang kia.
B. Hai mit phang phan biét cing vudng goc voi mot mat phang thi vudng goc véi nhau.
C. Hai mit phang phan biét ciing vudng goc v6i mot mat phang thi song song voi nhau.
D. Hai mit phing vudéng goc v6i nhau thi moi duong thing nam trong mit phang niy va vudéng
gdc voi giao tuyén cia hai mat phing s& vudng goc voi mit phing kia.
Loi giai

Theo noi dung dinh 1i vé hai mit phang vudng goc ta Chon D

Trong cac ménh dé sau, ménh dé nao dang?
A. Puong vudng goc chung cua hai dudng thang chéo nhau thi vudng goc voi mit phang chira
duong thang nay va song song voi dudng thang kia.
B. M6t duong thang 1a duong vudéng goc chung cia hai dudng thang chéo nhau néu né vudng
gdc v6i ca hai dudng thang do.
C. Puong vudng goc chung cta hai dudng thiang chéo nhau thi ndm trong mit phang chira duong
thang nay va vudng goc véi dudng thang kia.
D. Mot dudng thang 1 dwdng vudng goc chung ciia hai duong thang chéo nhau néu no cit ca hai
duong thang do.

Loi giai

Chon A Dung.

Chon B Sai, do phat biéu nay thiéu yéu t6 cat nhau.
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Chon C Sai, vi mit phang d6 chua chic da ton tai.

Chon D Sai, do phat biéu nay thiéu yéu t6 vuong go C.

DANG 2: XAC PINH QUAN HE VUONG GOC GIUA HAI MP, MP VA PT

Cau 4:

Cau 5:

Cho hinh chép S.ABC c6 day ABC la tam giac vudng can tai B, S4 vuong goc voi day. Goi M
1a trung diém AC . Khang dinh nao sau ddy SAI?
A. BM 1 AC. B. (SBM) L (S4C). C. (S4B) L(SBC). D. (S4B) L (SAC).

Loi giai

+ Ta ¢ tam giac ABC vudng can tai B, BM 1a trung tuyén nén ciing la dudng cao
= BM 1 AC.
Laico BM 1L SA4

Suy ra BM J_(SAC) = BM 1 AC.
Nén dap A dung.

BM 1 (SAC)

., C(SBM):(SBM)J_(SAC)

+ Ta co: {

Nén Chon B dang.

BC 1 AB

= BC L(54B)
BC L 54

+Tacé{

Ma BC < (SBC) = (S4B) L(SBC)
Nén Chon C dung.
Vay Chon D

Cho hinh chop S.4ABC c6 day ABC la tam giac vudng can tai B, SA vuong goc voi day. Goi
M 1a trung diém ctua AC . Khing dinh nao sau day sai?
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A. BM 1 AC. B. (SBM) L(SAC). C.(SAB)L(SBC). D.(S4B)L(SAC).

Loi gidi

S

Xét phuong 4n A: AABC cantai B, M la trung diém AC = BM 1 AC nén phuong 4n A
ding.

BM 1 S4

Xét phuong an B:
BM 1 AC

= BM 1 (SAC)= (SBM ) L(SAC) nén phuong 4n B ding.

BC 1 AB

Xét phuong an C:
BC 184

= BC 1 (S4B)= (SBC) L (SAB) nén phuong an C ding.

(S4B)N(SAC) =S4
Ta c6: {AC L SA(SA L(ABC)) = ((S4B),(54C))= BAC = 45° nén phuong 4n D sai.
AB 1 SA(SA4 1 (A4BC))

Cau 6:  Cho hinh chép tir giac déu S.4BCD . Tim ménh dé sai trong cac ménh dé dudl day
A. (ABCD) L(SBD). B.(S4B)L1(A4BCD). C.(SAC)L(SBD). D.(SAC)L(A4BCD).

Loi giai

Goi M 1a trung diém ciia 4B . Suy ra
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

MO 1 AB
SM 1 AB

— ((54B).(4BD)) ~ 5310 -
Tam giac SMO vudng tai O nén @ = 90°.
Do do (ABCD) khong vudng goc véi mat phiang (SAB ) :

Cho hinh chép S.ABCD ¢6 SA vudng goc v6i miat phing (ABCD), ti gide ABCD la hinh

vudng. Khang dinh nao sau day SAI?
A. (84B) L(A4BCD)  B.(SAC)L(ABCD). C. (SAC)L(SBD). D.(S4B)L(S4C).

Loi giai

Ta c6

SA L (ABCD)

SAB) L (ABCD). Suy ra A diing.
SA < (SAB) }:( )L( ). Suy ra A ding

SA L (ABCD)

SAC) L (ABCD). Suy ra B diing.
SAC(SAC) }:( ) ( ) uy ra B dung

BD 1 AC
BD 1 54 BDL(SAC)| o (o ’
ACmSA:{A} jBDc(SBD) = (SAC) L (SBD). Suy ra C dung.

AC,84 < (S4C)

((S4B),(SAC))=(A4D,BD)=45°. Suy ra D sai.

Cho hinh chop S.ABC c6 day ABC la tam gidc can tai B, canh bén S4 vudng goc véi day, [

1a trung diém AC, H 1a hinh chiéu ctia 7 1én SC . Khang dinh nao sau day dang?

A. (BIH)L(SBC).  B.(SAC)L(S4B). C.(SBC)L(4BC). D.(S4C)L(SBC).
Loi gidi
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S

BI 1 AC(gt)
Ta co: = BI 1 (SAC)> SC= SC L BI (1).

BI 1.54(84 1(4BC))
Theo gia thiét: SC L IH (2).
Tur (1) va (2) suyra: SC L(BIH).Ma SC = (SBC) nén (BIH) L (SBC).
Cau9: Cho hinh chdp S.4BCD c¢6 ddy ABCD 1a hinh thoi va SB vudng goc v6i mit phang (ABCD)
. Mit phing nao sau ddy vudng goc v6i mit phang (SBD)?

A. (SBC). B. (84D). C. (SCD). D. (54C).

Loi gidi

4

{ACLBD
Taco

c1sg >AcL (SBD)=>(SAC) L(SBD).

Cau 10: Cho hinh chép S.ABC c6 ddy ABC 1a tam gidc déu. S4 L (ABC), Hlatrungdiém AC, K 1a

Page 5

Swu tdm va bién soan



CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

hinh chiéu vuéng goc cua H 1én SC. Khing dinh nao sau day ding?
A. (SAC)L(S4B).  B.(BKH)L1(ABC). C.(BKH)L(SBC). D.(SBC)L(SAC).

Loi gidi

Ta co:

SA L (ABC)= SA L BH

. = HB 1 8C
AABC déu = AC L BH

= SC L (BKH )= (SBC) L(BKH )
HK 1 8C
CAiu 11: Cho hinh chop S.ABCc6 day ABC la tam giac vuong tai 4, canh bén S4 vudng goc vai day.
Khing dinh nao sau ddy ding?
A. (SBC) L(S4B). B. (SAC) 1(S4B). C.(SAC)L(SBC). D.(4BC)L(SBC).

Loi gidi

Ta co:

SA 1 (ABC)

= AC 1 S4.
ACc(ABC)}

Ma AC 1 4B.
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Cau 12:

Cau 13:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

= AC L1 (S4B)

e C(SAC)} = (84C) L (S4B).

Cho hinh chép S.ABC c6 ddy ABC 1a tam giac vudng tai C , mit bén SAC 1a tam giac déu va

nam trong mat phiang vudng goc véi day. Goi I 1a trung diém cua SC. Ménh dé nao sau day

sai?

A. AI L SC. B. (SBC) L(SAC). C. Al LBC. D. (ABI) L (SBC).
Loi giai

S

g
Tam gidc SAC déucé I 1a trung diém ctia SC nén AI L SC (1).

Goi H latrung diém AC suyra SH 1 AC.

Ma (SAC) L (ABC) theo giao tuyén AC nén SH L (ABC) dod6 SH L BC.
Mat khac, do tam gidc ABC vudngtai C nén BC L AC.

T d6 suyra BC L (SAC)=- BC L AI (2).

Tu (1),(2)= 4l L (SBC)=(A4BI) L (SBC).

Cho hinh 1ap phwong ABCD.A'B'C'D' . Mit phang (A'BD) khong vudng goc voi mat phang niao
dudi day?
A. (4B'D). B. (4CC'4'). C. (4BD'). D. (4'BC’).

Loi gidi
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A D
Goi M, N lan luot 1 tAm hinh vuéng ABB'A', ADD'A’.

Cau 14: Cho hinh chop S.ABCD c6 day ABCD la hinh thang vuéng tai 4 va D, S4 vuong gdc voi mat
phang day. Biét AD = DC = a, AB = 2a . Khang dinh nao sau day sai?
A. (SBC)L(SAC).  B.(SAD)L(S4B). C.(SCD)L(S4D). D.(SAC)L(SBD).

Loi giai

D C

Goi M 1atrung diém AB.Tacd CM =MA=MB=a.Suyra AACB vudng tai C.

= BC 1 (S4C)=>(SBC) L(SA4C). Do d6 phuong 4n A ding.

BC 1 AC
BC 1 54

AB 1 AD
{ = AB 1 (SAD)=>(SAB) L (SAD). Do d6 phuong 4n B ding.

AB 1 S4

= CD 1 (8S4D)=>(SCD) L (SAD). Do d6 phuong 4n C dung.

CD 1 AD
CD 1S4

Céu 15: Cho hinh chép S.4BCc6 day AABC 1a tam giac déu, canh bén SA vudng goc v6i day, M 1a
trung diém AC, N 13 hinh chiéu cua B 1én SC . Khing dinh nao sau day dang?
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

A. (BMN) L(SBC). B.(SAC)L(SAB). C.(BMN)L(A4BC). D.(SAC)L(SBC).
Loi gidi

Ta c6:SA L (ABC) = BM 1 S4

Ma BM L AC

= BM 1 (SAC)> SC= SC L BM (1).

Theo gid thiét: SC L BN (2).

Tu (1) va (2)suy ra: SC L(BMN).

Ma SC < (SBC)nén (BMN) L (SBC).

Cho tam gidc ACD va tam giac BCD nim trén hai mat phang vudng géc nhau va
AC = AD = BC =BD =a;CD =2x . V6i gia tri ndo cta x thi (4BC)_L (A4BD).

D. a\/g.

A. a2, B. a

Goi 1,J lan luot 14 trung diém A4B,CD .

Suyra CI L AB;DI 1. AB ma (ABC)N(ABD)= AB.

Do d6 (ABC) L (ABD) < CID=90° & IJ = %CD .
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Ta c6

AJ 1L CD
= AJ L (BCD)= AJ L JB.

{(ACD) L (BCD)

Mat khac JA=JB (AACD = ABCD) nén tam gidc J4B vudng can tai J .

Do d6 1J =£JA =g\/Acz - JC*? =g\/a2 —-x*.

2

Vay g\/az—x2 =x<a’ =3x7 @x:a?.

DANG 3: XAC PINH GOC GIUA HAI MAT PHANG

Cau 17:

Cau 18:

Cho hinh chop S.ABC c6 ddy ABC la tam giac vuong tai B, SA vudng goc voi day. Goc gitia
hai mit phing (SBC) va (4BC) la

A. SBC. B. SCA. C. SAB. D. SBA.
Loi gidi

C6 ((SBC);(4BC)) = 5BA.

Cho hinh chép S.ABCD c6 canh bén SB L (ABCD) va ABCD 1a hinh chit nhat. Biét
SB =2a,AB =3a,BC =4a va gbc o 1a goc gitta mat phang (SAC) va mit phang ddy. Gia tri
clia tan bang

A. B2 C. p. 2.
3 5

NGOV}
N |

Loi gidi
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Cau 19:

Cau 20:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ké BH 1 AC = o = SHB.

, BA.BC 3ad4a 12a SB 2a 5
Tacdo HB = = = =Stang=——=——=—.
JBA®+ BC?  Sa 5 BH 12a 6
5

Cho hinh chép S-4BCD | ¢4 day ABCD [3 hinh vudng canh ¢, S4=2a vy SAyyong goc voi
ddy. Tinh COSQ v¢i @ 13 goc tao boi hai mit phang (SCD) va (4BCD).

1 2 2
A — . B. . C. Z. D
N J5 3

l
. .
L(‘) i gia’ i

D C
Taco SA L (ABCD) suyra SA L CD, cung véi CD L AD tadugec CD L (SAD).
Xét hai mit phang (SCD) va (4BCD) tacé CD =(SCD)N(ABCD), dong théi CD L (SAD)

do vay goc tao bai hai mat phang trén 14 o = SDA. Do dai SD =~/S4> + AD* = a5
. AD 1
Tacd coso=——=—.
SD 5
Trong khong gian cho tam giac déu S4B va hinh vuéng ABCD canh a nam trong hai mit phang
vuédng goe. Goi a 1a goc giita hai mit phing (SAB) va (SCD). Ménh dé nao sau ddy ding?

NE) NE) o 23

A. tana=—2. B. tana =—. C. tana=—. D. tana =——.
3 3 2 3
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Loi gidi

Goi H,M lan luot 13 trung diém ctia AB,CD .
Taco: SH L AB, (SAB) L (ABCD), (SAB)(ABCD)= AB.Suyra SH 1 (ABCD).

Do do: AB L SH,MN .Suyra AB L (SHM), ma AB//CD nén (SHM )L (SAB),(SCD).

Vay o = MSH .
Xét tam gidc SMH vudng tai H co: SH=§, HM =a.Suyra tana=%=¥.

Cau 21: Cho hinh lang try ding ABC.A'B'C’ ¢6 ddy ABC la tam giac vudng can tai 4,BC =2a va
AA' = avJ3. Goc giira hai mit phing (A4'BC) va (ABC) bing

A. 60°. B. 30°. C. 45°. D. 90°.
Loi gidi

Goi M 1a trung diém cua BC = AM L BC.

 BC L AM

Co
BC 1 A4’

} = BC L (A'AM )= BC L A'M.

Do do ((4'BC).(4BC))= AMA.

. . BC
Lai c6 AABC vudng cantai A= AM = B =a.
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a\3

a

=3 = AMA' = 60°.

Xét A4 AM vudng tai A c6 tan AMA' = %:

Céu 22: Cho hinh chép tam gidc déu c6 canh day bing a . Goc giita canh bén va mit day bang 60° . Tinh
tan ctia goc gitra mat bén va mat day cta hinh chop.

1 1 3
A ——. B. ——. C. 243, p. Y2
23 NE) = 2

Loi giai

Goi G la trong tdm cua tam giac ABC.

Vi S.4BC 1a hinh chép tam gidc déu nén SG L (4BC).

Suy ra (S4,(4BC)) = (54, AG) = SAG = SAG = 60°.

SA a3 A

Tam giac SAG vuong tai G co tan SAG = G = SG = AG.tan 60° = =

Goi / 1a trung diém cua BC, suy ra (W) =(SI1,GI) = SIG .

Tam giac SIG vuong tai G ¢o tanS?E?z%= a3 =2.3.
a

6

Suy ra tan ((S/B(—;),(A\BC)) =2.3.
Céu 23: Cho hinh chép S.4BCD c¢b ddy ABCD 1a hinh vudng canh bang 2, S4 vudng goc véi day
va S4=aJ6.Goc gita hai mit phang (SBD) va (ABCD) bang ?

A. 90°. B. 45°. C. 60" D. 30°.
Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi 0 latam cia ABCD.

BD 1 AC
Ta co: { = BD 1 (SAC)

BD 1 54

(SBD)~(ABCD) = BD
Ma {(S4C)n(SBD)= SO
(SAC)N(ABCD)= AC

Suy ra ((m)) = (Ea_\AC) = S04

Tam giac S40 vudng tai 4: tan@=%=ﬁ=x/§:>@=60°.

a2

Vy goc gitta hai mat phing (SBD) va (4BCD) bing 60"

Cho hinh chop S-4BC ¢4 day 4BC1a tam giac vudng can tai B va S4 vudng goc v6i mit

phing day. Biét rang 4C = a\2 , SA= # . Tinh goc giita hai mt phing (SBC) va (A4BC).

A. 90°. B. 30°. C. 60°.
Loi giai

Tam gidc ABC vuong cantai Bma AC=a+V2 nén AB=AC=a.

Swu tdm va bién soan
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Cau 25:

Cau 26:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ta c6 (SBC)(ABC)=BC va BC 1 (SAB) nén gbc giita hai mit phing (SBC) va (ABC)

B3

e —_— A ———
la goc SBA. Trong tam gidc vudng SBA c6 tan SBA = j_B = 3 = SBA=30°.

Cho lang try dung ABC.A'B'C' ¢ AA'=a,tam giac ABC vuongcantai A, BC = 2a+/3 . Goc
giita (4'BC) va (ABC) bang:
A. 30°. B. 45°. C. 60’ D. 90’

Loi giai

Goi H 1a trung diém cua canh BC. Tam giac ABC cintai A nén AH vudng goc v6i BC .
AH 1 BC
Ta co
AA' 1 BC
(ABC)ﬂ(A’BC) =BC
AH c (ABC)
Ta c6 lai co {AH L BC , nén goc giita (A'BC) va (ABC) bang goc AHA=a.
A'Hc (A’BC)
A'H 1 BC

= BC 1L (A'4H)= BC L A'H .

AA' a a ﬁ

Xét tam giac A'’AH vudngtai A c6 tana = =1 3

1
1gc 123
2 2 V3a

Suy ra goc gitra (A'BC) va (ABC) bang 30°.
Cho ling try tam giac déu co tat ca cac canh bang a, tancia goc gitra mit phang (4'BC) va
mit diy (4BC) bang
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A' BI

a3

Goi M la trung diém ctia BC, khi d6 AM 1 BC va AM = -

Tacd BC L AM va BC 1 AA' nén BC 1 (A'AM).Suyra BC 1L A'M .

Vi (4'BC)N(ABC)=BC, A'M 1L BC, AM 1 BC nén goc giira hai mat phang (4'BC) va
(ABC) 1a goc gitta A’M va AM ,nghialala goc A'MA.

/\ !/
AA'AM VuéngéAitanA’MA:AA: ? :i.
AM a3 B
2

Céu 27: Cho khdi lang try tam gidc déu ABC.A'B'C' ¢6 canh dy bang 2a, chiéu cao bang a . Tinh sb
do goc tao béi hai mat phang (4AB'C') va (ABC)?

Page 16
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A’

C

A. 45°. D. 26°33".

Loi gidi

Goi H 1a trung diém cua B'C"', do cac tam giac A4'B'C', AAB'C" 1an luot can dinh A4' va A
nén AH 1 B'C’, A'H'1B'C' nén
((4B'C"),(4BC))=((4B'C"),(4'B'C"))=(AH, A'H) = AHA'

Xét tam gide AHA' ¢6 A'=90°, A'H = a3 va tan AHA'= A~ L _ Zr4'=30°
A'H 3
Céu 28: Cho hinh chdp S.4BC c6 day 1a tam giac déu c6 thé tich bang a3 , trong tdm G cua tam gidc
ABC 1a chan dudng cao cua hinh chop va SG =3a. Goi « la goc hop boi mit bén (SBC) véi
mat day. Tinh cota
V3
9

A. cotazg. B. cota:3x/§. C. cotazé. D. cota =

Loi giai
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S

] 1. AB*\3

Taco: Vs pe :gSG'SABC & a3 =§.3a. = AB =2a

Goi K la giao diém cia 4G va BC = GK 1 BC

 (SG 1 BC
Ta co: { = BC L (SGK)= BC L SK

1 BC

Turvasuy ra a = ((SBC),(ABCD)) =(GK,SK ) = SKG

AK - a\3
Ta co: cota:GKz 3 3 :ﬁ_
SG 3a 3a 9

Céu 29: Cho hinh lang tru ding ABC.A'B'C’ ¢6 cac canh bén bang aN2 va day la tam giac vuong tai A
, AB=a, AC = a3 .Kyhiéu ¢ 1a goc tao boi hai mat phing (A'BC) va (BCC'B'). Tinh tan ¢

A. tango=§. B. tan¢=§. C. tanqp=§. D. tanqo=¥.
Loi giai
A' C’
B
AR\ :\ ————————————— > o
M
B

Ké AM L BC tai M .Laico A4’ L BC.Suyra BC L(AMA")=BC L AM .
Suyra ((4'BC),(BB'C'C))=(A'M,AM)=AMA=¢.

Xét AABC vuongtai A ¢c6 AM 1a duong cao.
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1 1 1 a3
2

= == >+ 2:>AM
AM AB- AC

A4 a2 26

AM_&__ 3
2

Cau 30: Cho hinh chép S.4BC c6 tam gidc ABC vuong can tai B, AB=BC=a, SA:a\/g,
SA 1 (A4BC). Géc giita hai mat phang (SBC) va (4BC) 1a

A. 45°. B. 90°. C. 30°. D. 60°.
Loi giai

BC 1 4B
Tacé{ , = BC L(54B)=BC L SB.
(SBC)(4BC) = BC
Do {SB 1 BC nén géc giita hai mit phing (SBC) va (4BC) 1a (SB, AB)=SBA.
AB 1 BC
—  S4 a\/g

Ta co tanSBAzﬁz =3 = SBA=60°.

a
Vay goc giira hai mit phang (SBC) va (ABC) 1a SBA =60°.

Cau 31: Cho hinh chop déu S.ABCD ¢ tat ca cac canh déu bang a. Goi o 1a gbc giira hai mat phing
(SBD) va (SCD). Ménh d¢ nao sau dy ding?

A. tana =6 . B. tana=g. C. tana=§. D. tana =+/2 .

Loi gidi
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Trong mit phang(ABCD), goi O = AC N BD . Do hinh chép S.ABCD déunén SO L (ABCD)
Goi M 1a trung diém cta SD . Tam giac SCD déunén CM L SD.

Tam giac SBD ¢6 SB=SD =a,BD = a2 néntam giac SBD vuodng tai S

Suyra SB L SD ma OM || SB nén OM L SD.

Ta co:

(SBD)(SCD)=S$
(SBD)>OM L SD = ((SBD)(SCD))=0MC .
(SCD)>CM 1 SD
.. [ocLBD
Lai c6: { = OC L (SBD)= OC LOM .
0C 1 50

— 0C aﬁ2\/5

Xét tam gidc vuong MOC, c6 tan CMO = =
oM

2 Ta
Cho hinh chép S.ABC c¢6 SA4,SB,SC d6i mot vudng goc nhauva S4=SC =a, SB= a\ZE . Goc
gitta hai mét phing (S4C)va (4BC) béng
A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai
Page 20
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Cau 34:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

+Goi M la trung diém AC nén SM L AC;BM L AC suy ra goc giita hai mét phing (SAC)

va (ABC) béng goc giita hai dudng thang (SM :BM )b?mg SMB

+ Tinh dugc AC :ax/E; SM :§: af suy ra tam giac SBM vudng can tai Snén goc
SMB =45°.
Cho hinh chop S.ABCD c6 day ABCD 1a hinh vuéng canh a, S4 vudng goc voi day va

_ a6
6

S4

. Khi d6 goc giita mit phang (SBD) va mat ddy (4BCD) la

A. 60°. B. 45°. C. 30°. D. 75°.
Loi gidi

GoiO=ACNBD . Tacd(SBD)n(ABCD)=BD. Vi4BCDla hinh vuéng nén A0 L BD .

Lai ¢ BD 1 (SAC) nén BD L SO . Do do, ta ¢c6((SBD);(ABCD))=(S0; 40).

PN VN PN
Vi ASAO c6 SAO =90°nén SOA 1a gbc nhon va ta c6 ((SBD);(ABCD)) =S0A4.
a6
VN - PN
Xét ASAO ta ¢ tan SOA = 2% = 6 :£:>SOA ~30°.
A0 a2 3
2

Cho hinh chép S.4BC c¢6 day ABC latam gidc vudng tai C, SAC 1a tam gidc déu va nim trong
mit phang vudng goc voi day. Tinh goc tao bdi mit phang (SBC) va (A4BC).
A. 30°. B. 45°. C. 90°. D. 60°.

Loi giai
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s

Goi H la trung diém cua A C.

Tacod: H latrung diém AC thi SH 1 AC

_|(s4C) L(4BC)
: {(SAC)(\(ABC)=AC:> SH L (45C)

BC L AC

Ta co = BC 1(8S4C)= BC L SC
BC L SH(SH L (ABC)> BC)
(SBC)N(A4BC)=BC

Lai ¢6 {(SBC)>SC LBC = ((SBC),(4BC)|=SCA = 60"
(4BC)> AC L BC

Céu 35: Cho hinh chép S.ABCD cé day 1a hinh vuéng canh a, tam giac déu SAB nam trong mit phang
vudng goe véi ddy. Ta cé tan cua goc tao boi hai mit phang (S4B) va (SCD) béng
243
A. i B. 2. V2 V3

C. —. D. —.
-3 3 3

Goi H l1a trung diém AB
Tacd: H latrung diém AB thi SH 1L AB

i {(SAB) L (ABCD)

SH L (ABCD
(S4B)~(ABCD) = AB - ( )
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AB||CD

AB D)= Sx /| AB// CD
SE(SAB)(\(SCD):(S )N (SCD)=S8x// AB// C

Mgt khac {
(SAB)(SCD) = Sx
M {(S4B) > SH LSx = ((4B),(SCD))=HSK , vi K i trung diém CD.
(SCD)> SK 1 Sx
sk = K _ 23

Xét tam giac HSK vudng tai H c6: tan HSK = S_H =3

= tan((m)) = ¥ .

Céu 36: Cho hinh lang try tam giic déu 4BC.4'B'C’ c¢6 canh day bang a va canh bén bang %. Goc gitra

hai mit phang (A'BC) va (ABC) béng
A. 30°. B. 60°. C. 45°. D. 90°.
Loi giai

Goi M latrung diém cua canh BC.
Tam giac ABC déunén tacd: AM 1 BC.

ABC.A'B'C’ 1a lang tru déunén A4’ 1 (ABC)= AA4' L BC.
Tu vatasuyra BC L(A4A'M)= BC LAM .
Ta lai c6 (ABC)N(A'BC)=BC.

 ((ABC)CABC) = (AW 30) = A=
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Cau 37:

Cau 38:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ta cb: tanep = = =,
@ A

Suy ra ¢ =30°.

Cho hinh hop chir nhat ABCD.A'B'C'D', BC =a, AC =2a, A'A= ax/g. Tinh gbéc gilra mat
phang (BCD'A4') va mit phang (ABCD).

A. 30%, B. 45°. C. 60°. D. 90°.
Loi gidi
D c
4 L =
) BN c
4 B

Taco: ABCD.A'B'C'D' 1a hinh hQp chit nhat

AB 1 BC
= 1BA' L BC
(ABCD) N (4'D'CB) = BC

= gbc gilta mat phang (BCD'A') va mit phang (ABCD) 1a goc ABA' .

tan 484 =14 _ ay3 =a\6:1:>1@:45°.
AB  Juc?—BC* a3

Vay goc gilta mit phang (BCD'A4") va mit phang (ABCD) bang 45°.

Cho hinh hop ABCD.A'B'C'D' ¢6 ddy ABCD 14 hinh vudng canh bang 2a. Hinh chiéu vudng
goc cia A’ trén mit phing (ABCD) la tring véi giao diém H cua hai duong chéo AC va BD
, A'H = a/3 . Géc giita mit phing (ABB'A") va mat day ciia hinh hop bang

A. 30°. B. 60°. C. 45°. D. 75°.
Loi gidi
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Goi M 1a trung diém cua A4B.

Ta co: (ABB'A')N(ABCD) = AB.
Mat khac

HM 1 AB.

A'M 1 AB.

Do d6, goc giita hai mit phang (ABB'A") va mat day la goc AMH .

an 7 <A B _ 5 i - o
HM a

Vay goc giita hai mat phang (A4BB'A’) va mit day bang 60°.

Cau 39: Cho hinh chép S.ABCD c6 ddy ABCD la hinh chit nhat voi AB =a, canh bén S4 vudng goéc
v6i ddy va S4 =a. Géc giita hai mit phang (S4D) va (SBC) bang
A. 45°, B. 30°. C. 60°. D. 90°
Loi giai

S X

Ta co: (SBC)N(SAD) = Sx // BC /| AD

Ta d€ dang chimg minh duge BC L (S4B)= BC L SB= Sx L SB
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Cau 40:

Cau 41:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Lai c6: SA L (ABCD)=> SA L AD =S4 L Sx
Vay goc gitta mat phing (SBC) va (SAD) 1a goc BSA =45°.

Cho hinh chép déu S.ABCD c6 canh day bang a, chiéu cao bang 2a. Goi a 1a goc giita mit
phang (SAB) va mat phang (ABCD) . Tinh tan .

A. tana=%. B. tana =1. C. tana =4. D. tana =+/3 .

Loi giai

S

Goi O = AC N BD = SO 1a dudng cao ciia hinh chop déu S.ABCD = SO =2a
Taco: AB = (SAB)m(ABCD) (1)

Goi H latrung diém AB

Ma ASAB cantai S = SH la duong cao ASAB

=SH L AB (2)

Lai c6: OH la duong trung binh ctia AABC

= OH L AB (3)

Va OH:B_ng
2 2

Tir (1),(2),(3), suy ra @ = ((S4B);(4BCD)) = SHO

Xét ASOH vudng tai O = tan :g—g _2a_y

@
2

2«/§a

Cho hinh chop S-4BC ¢ 54 == va $4 vudng goc véi mat phang (4BC). Pay 4BC co

BC=a va IZI\C =150°. Goi M,N lan luot 13 hinh chiéu vuong goc cua 4 1én SB,SC . Goc
giita hai mat phang (AMN) va (4BC) 1a
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A. 60°. B. 45°. C. 30°, D. 90°.
Loi giai

Goi diém D € (ABC) sao cho DB | AB;DC 1 AC

Ta chimg minh duge BD L (SAB)=> AM L1 (SBD)=>SD L AM

Tuong tu: SD L AN

Vay SD L(AMN); ma SA L (ABC) nén géc giita hai mit phang (AMN ) va (4BC) 1a géc giita
SA va SD.

Xét tir giac ABDC 1 ttr giac ndi tiép va c6 AD =2R = BC s
sin BAC

Xét tam gidc vuong SAD, c6 tan ASD = 1;—5 =3 = ASD=60°.

Cho hinh chép S.ABCD c6 SAvudng goc véi mit phang (ABCD), SA=a,day ABCD la hinh
thang vudng tai A va B véi AB=BC = a, AD =2a . Géc giita hai mit phang (SBC) va (SCD)

A. 30°. B. 150°. C. 90" D. 60°.
Loi giai
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A

Ta co:

SD =~[SA* + AD? = a\J5;SC =~[SA* + AC? = a\3,CD =JCM* + MD* = a2
= ASCD vudng tai C do

SC*+CD? =SD* = SC L CD

ASAB ¢é SB=+/SA* + AB* = a2

Tacd ASBC:SC? = SB* + BC* = ASBC vuéng

Trong ASBC ké BK L SC=K

Taco CD L (SAC) suyra CD L SC

Trong ASCD c6 CD 1. SC,tx K ké KH//CD

Goc giira va la goc giira BK va KH

a 2.a_a\/g

a\/§ 3

Xét ASBCc6 BK.SC =SB.BC = BK =

Xét ASBK c6 SK =SB —BK® = 243

3

Trong ASCD c6 KH song song véi CD nén theo dinh 1y Talet

SH_SK_KH _2_ o 2a2 o 2aV5
SO SC CD 3 3 3

Xét ASBD theo dinh 1y cosin trong tam giac: (ASBD c6 SB = a2 ;SD=BD = a5 )

SB*+SD*-BD* 2 .
2.SB.SD 25

cos BSD =

Swu tdm va bién soan
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Cau 43:

Cau 44:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

cos BSI V2 SB*+SH® - BH® _ gy - @26
25 2.SB.SH 3
2 2 2
cos i1y - KB +KH® ~BH® _ NE)

2.KB.KH 2
Suy ra goc BKH bang 150° do d6 géc giita hai mit phang (SBC) va (SCD) bang 30°.
Cho hinh chép S.4BC c6 ddy 14 tam giac déu canh ¢, cac mit bén (SAB) va (SA C ) cung vuong goc

voi mit day, S4 = % . Goc gitta hai mat phing (SBC) va (4BC) bing

A. 60°- B. 30°. C. 45°. D. 90°-
Loi giai

S

¥
Do cac mat bén (SAB ) va (SA C ) cuing vudng goc véi mit day suy ra S4 L (AB C ) .

Goi M 14 trung diém ctia canh BC . Do tam gisc ABC déu,néntacdé AM 1| BC .Dodd BCJ_(SAM)
suyra BC 1 SM .

Tir d6 goc gilta hai mat phang (SBC) va (4BC) lagoc SMA.

a
—  S4 5 1 B3 —
Xét tam gidc SAM vudng tai A ,tacod: tan SMA=———= =—=—m=5SMA=30",
& gk AM a3 B 3
2

Cho hinh chép S.4BC c6 day 1a tam giac déu canh bang 1. Mit bén SBC 1a tam giac nhon va ndm
trong mdt phing vudng goc véi ddy. Cac mit phing (SAB),(SAC)lan luot tao véi dy cac goc

60°va 30°. Goi ¢ 1a goc giita hai mat phang (S4B) va (SAC). Tinh sing.

NE) J61 c 3J61 235

A X2 B. V=", : p. X==2.
8 = 8 28 28
Loi giai
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A

Ké SH 1 BC,HK 1 AB,HI 1 AC.

Ta co: S/KT-I=60" = HK = SH.cot60° =S—H

V3

SIH =30° = HI = SH.cot30° = SHA/3

= HI =3HK hay CH =3BH

— HK = BH sin 60° =l.£=£ va SK=2HK=—3;SH=HKI=§
42 8 4 8
1 1343 3
VSABC ZESH'SABC :g.g.T:?)—z(dVﬁ)
Xét ASHA:SH=§;HA=@ nén SA=@
8 4 8
Mat khac, V,,,. = 28545 Sssc-SIN P nén thay vao ta tinh dugc
354
, V3 el
308 A6l
sing = =
,1313 8
24 24

Cho hinh ling tru dimg ABC.A'B'C’ c6 cac canh bén bing av2 va day 1a tam giac vuong tai A
, AB=a, AC = a3 . Ky hiéu ¢ 13 goc tao b6i hai mat phing (A'BC) va (BCC'B'). Tinh tan ¢

V6 3 D.t 2\/6.

NE)
A. tanp=—. B. tanp=—. C. tanp=—.
) 5 ) 4 Q 1

Loi giai
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’ ’
A" C
N
N
\\
N
BY\
\
\\
AY
\ ~
&-<-\--}- N ; °»
A N R N C
~) - \\
\
\
\
M
B

Ké AM 1 BC tai M .Laico A4" L BC . Suyra BC L(AMA')= BC L A'M .

Suyra ((4'BC),(BB'C'C))=(A'M,AM )= AMA=9.

Xét AABC vuongtai A ¢c6 AM 1a duong cao.

= 12: 12+ 12:>AM:a3
AM?  AB* AC 2
. A4 a2 26
=M a3 3
2

Cau 46: Cho hinh chop SABCD c¢6 diay ABCD 1a hinh vudng canh bang 2a, tam giac SAD can tai S
nam trong mit phang vudng goc voi mat dy va co dudng cao SH = a3 Goi M 1a trung diém

cia BC . Gia tri tang ctia goc giita hai mat phang (SDM ) va (SAM ) bang

A 220 g, 2L c. W2t p, V21
7 21
B
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Taco: Ké DK 1L SM = AK 1 SM .

_ e —

Suy ra: ((SDM );(S4M ) = (DK; AK ) = DKA

Trong ASHM vudng tai H,

+ SM =~JSH? + HM? =3d* +4a*> = a /7 .

+ HK.SM = SH.HM

_ SH.HM ax/§.2a B 2a\/ﬁ

= HK = =
SM a7 7

+ ADAK can tai K

wnDRE < PH _,_7_ 121
HK  2aJ21 42
- , W21
Vay tan DKA = ZtanliKi[z: 42 2=4ﬁ
1—(tan DKH ) 1_(7@) 5
42

CAu47: Cho hinh chép SABCDco day ABCD 13 hinh binh hanh 4B=3a  AD=a BAD=120"

1

SA L (ABCD) va S4=a_Goi M 1a diém trén canh SB sao cho SM =—SB, NV la trung diém

10
ciia SD . Tinh cosin goc giita hai mt phing (AMN) va (ABCD)
A.ﬂ. B.2 715. C.ﬁ. D.ﬁ.
- 55 55 4 4
Loi giai
A)
s
AN
ai \ N
/ PaAN
2 AN,
/ \
f/ \ 3a ™
y S N .. T :;-bhg
/ a 1 ‘__”_.——""'_”_-/
e B ¢
D s

Ta co: SB=+/SA% + AB* = a 10 = SM = “\m.

10

Lai c6: SBSM =a* =SA> = AM L SB. Do SA=AD=a—= AN L SD.
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Mait khac: Xét AABD c6: BD* = AB* + AD* —2AB.AD.COS120° =94° +a° + 2.3a.a% =13a°

— BD=a\/13 .
Dung dudng tron ngoai tiép tam giac ABD c6 duong kinh AK

{AB 1 BK

= BK 1 (SAB)= BK L AM.
SA L BK

Do d6 AM L (SBK)= AM L SK .

Ly ludn tuong tw: AN L SK . Suyra SK L (AMN).

Theo gia thiét: SA L (ABCD) , suy ra (W) =(84;SK ) = ASK .

BD _a\/ﬁ _2a\/§

Ap dung dinh 1y sin vao AUBD = AK =2R = ———

sinBAD ﬁ o3
2
Xét ASAK ¢6: SK = SA2+AK2:a\/f§_5 v Cosm{:%: ;25

Cho hinh chép S.ABCD c6 SA= AB\J3, SAL(ABCD), ABCD la tu giac ndi tiép dudng tron

duong kinh AC, ACB =60°. Goi H,K lin lugt I3 hinh chiéu vudng goc ciia 4 trén SB va SD
. Tinh tan cua goc hop boi miat phang (AHK ) va mat phang (ABCD) .

A.ﬁ. B.ﬁ. C 2

.= D.
3 2 -3

o | W

Loi giai

Tir gia thiét: ABCD 1a tir giac noi tiép dudng tron dudng kinh AC nén tam giac ABC vuodng
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tai B vatam giac ADC vuodngtai D,doddé AB 1 BC,AD 1 DC.
Nhan thdy: AH 1 SB, ma AH 1 BC
= AH 1 (SBC) = AH 1 SC
Laico: AK 1. SD,ma AK 1 CD

= AK 1 (SCD) = 4K 1 SC

Tir (1),(2) suy ra SC L(4HK).

Mit khéc SA L (4BCD)

Ta dugc goc giita hai mat phang (AHK ) va (ABCD) 1a goc giita hai dudng thang S4, SC.

= ((4HK),(ABCD))= ASC

48
AB NE)
. = AC ¢n60° 2 2 1 2
Ta co: tan ASC = — Sii = e e
AS  ABZ 4B B33

Ciu 49: Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vudng c6 d6 dai dudng chéo bang a2 va SA
vudng goc v6i mit phing (ABCD). Goi a 1a goc giita hai mit phang (SBD) va (ABCD). Néu

tane =2 thi goc giira (SAC) va (SBC) bing
A. 90°. B. 45°. C. 60°. D. 30°.
Loi giai

Goi O 1a giao diém cua AC va BD
BD 1 AC

o Ta co:
{BD 1S4

= BD 1 (SAC)= BD 1 SO
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(SBD)~(ABCD)=BD
© Do do: AC L BD, AC < (ABCD) = ((SBD),(4BCD))=(40,50)= S04~ a
SO 1 BD,SO = (SBD)

A 2
© ASAO vuong tai 4 co: tana=j—0:>SA:AO.tana:§w/§:a

® Trong ASOC ké dudng cao OI,(1 € SC)

scLol

o Ta co: = SC L(BIO)= SC L BI
SC 1 BD,(BD L1 (SAC))
(SAC)(SBC)=SC

© Do do: {01 L SC,01 < (SAC) = ((SBC),(SAC))= (01, BI = BIO
BI L SC,BI = (SBC)

o AICO -~ AACS(g-g) =12 =9 L j0-us. 2 _,. a2 _aV6
A4S CS JAC? + AS? 22 +a*> 6
a2

o ABOI:tanBIO=2% =2 _ 3 BlO=60

ol a6
6

Vay (($BC).(4C)) = 60°

DANG 3: DUNG MAT PHANG VUONG GOC VOI MAT PHANG CHO TRUOC. THIET DIEN,
DIEN TiCH THIET DIEN

Cau 50: Cho hinh chop S.ABCD c¢6 day ABCD la hinh chit nhat tdm O véi AB = a; AD = 2a . Canh bén
SA=a va vudng géc véi day. Goi (a) la mit phang qua SO va vudng goc véi (SAD). Tinh
dién tich S cua thiét dién tao boi (ar) va hinh chép da cho

a3 a*\2 a’ 2

A S= . B. S= : C.5=". D. a°.
2 2 2

Loi giai

Goi M ;N lan luot 1a trung diém 4D; BC . Khi d6 MN di qua O va
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MN L AD
MN 154

Tir d6 suy ra (o) =(SMN) va thiét dién cén tim 1a tam giac SMN .Tam gidc SMN vuéng tai

2 2
M nén Sy Z%SM.MN:% /SA2 +(ATDJ AB=" f

Cho hinh chép tam giac déu S.ABC dinh S, c6 do dai canh day bang a. Goi M va N lan luot 1a
trung diém cta cac canh SBva SC . Biét mit phing (AMN ) vudng goc v4i mit phang (SBC )

= MN L(S4D)

Tinh dién tich tam giac AMN theo a.

L a0 10 a3

B. . C. . D.

a’\5

24 -~ 16 8 4
Loi giai

Ta thay do hinh chép S.4BC dinh S 1a chop tam giac déu nén AB = BC = AC = a.
ASAB = ASAC (c.cc) = AM = AN.

Do d6 tam giac AMN can tai A.Goi H 1a trung diém cua MN thi AH L MN va1la trung diém
cua BC.
(AMN) L (SBC)
(AMN)N(SBC)=MN = AH L(SBC)= AH 1 SH;AH 1 SI Xét tam giac SAI c6 duong
Trong(AMN) :AH 1 MN

AH vira 13 trung tuyén vira 1a dudng cao nén tam giac SA/ can tai A.

Tam gidc ABC ddu canh a = Al = % =S4 =SB.

2 2
Xét tam gidc SBI vuodng tai Inén SI =~/ SB> —BI* = ja @ _a

4 4 2

Ta co: SH:%SI:

a
22
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2 2
Xét tam giac ASH vudng tai Hnén AH =+/SA* -SH’ =, f%—% =

a5
ok

2

la\/g a_azx/ﬁ

|
Viy S, =L AHMN =1 N2 4
W Saw =5 2222 16
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O
% QUAN HE VUONG GOC
E TRONG KHONG GIAN
O

BAI 4: KHOANG CACH

<0> LY THUYET.

1. KHOANG CACH TU MOT PIEM PEN MOT PUONG THANG, PEN MOT MAT PHANG
Dinh nghia
Néu H la hinh chi€u vudng goéc cua diém M trén duong thang a thi d dai doan MH dugc
goi 1a khoang cach tir M dén duong thang a, ki hidu d (M ,a). Vay d(M,a)=MH .
Néu H 1a hinh chiéu vudng goc ctia diém M trén mit phang (P) thi d6 dai doan MH dugc
goi 1a khoang cach tir M dén mit phing (P), ki hiéu d(M,(P)). Vay d(M,(P)) = MH
Chay:
Ta quy woc: e d(M, a) =0 khi va chi ki M thude a;
e d(M, (P)) =0 khi va chi ki M thude (P).
Nhan xét:
a) Lay diém N tuy y trén duwong thing a, ta ludn co d(M, a) < MN.
b) Lay diém N tuy v trén mat phang (P), ta ludn co d(M, (P)) < MN.

2. KHOANG CACH GIUA CAC PUONG THANG VA MAT PHANG SONG SONG. KHOANG
CACH GIUA HAI MAT PHANG SONG SONG

Dinh nghia
Khoang cach giira hai duwong thiang song song ¢ va b 1a khoang cach tir mot diém bt ki
trén a dén b, ki hiu d(a,b).

Khoang cich giira dwong thing o va mit phing (P) song song v6i a 1a khoang cach tur
mot diém bat ki trén a dén (P), ki hiéu d(a,(P)).

Khoing cich giira hai mit phing song song (P) va (Q) la khoang cach tir mot diém bat ki
trén (P) dén (Q), ki hiéu d((P),(Q)).
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3. KHOANG CACH GIUA HAI PUONG THANG CHEO NHAU
Dinh nghia
1 Pudng thing ¢ vita vuéng goc, vira cat hai duong thing chéo nhau ¢
a va b duoc goi la dwong vudng goc chung cia avab. I /

/

Néu duong vuong goc chung ciia hai dwong thang chéo nhau a va b
cat chung lan luot tai /va J thi doan 1J goi la dean vuéng géc chung

P
cuaavab. ] .
Khodng cdch gitra hai dwéng thang chéo nhau la 46 dai doan vuong
gdc chung ctia hai duong thing do, ki hidu d(a, b).

Chi y:

a) Khoang cach gifta hai duong thang chéo nhau a va b /;/, }/
bang khoang cach giita mot trong hai duong dén mat phang

song song vol no va chira duong con lai.

b) Khoang cach giita hai duong thing chéo nhau bang o
khoang cach gifta hai mat phing song song lan lugt chia / 7 b )Cy

hai duong thang do.

Hinh 8
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SO PO HE THONG HOA

Khoang cach tir diém dén duong #)

! :

thang

Khoang cach tu diém dén mat

iy

Khoang cach tir dudng thing dén
mit phing

phing

/

A

, =
7 =L
L 1/@[ =
/oo

L

Khoang cach giita hai mat phing

/.M
!

M
|:>[ d(a,b)zMN }

VMea

song song

il

Khoang céach gitta hai duong

thang chéo nhau

A T T
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DANG 1. KHOANG CACH TU MOT PIEM TOI MOT MAT PHANG

<0> PHUONG PHAP.

Bai toan: Xac dinh khoang cach tir diém O
dén mit phing (P).

Budc 1. X4c dinh hinh chiéu H cua O trén ().

+) Dung mét phang (P) chtra O va vudng goc
voi (a).

+) Tim giao tuyén (a) ctia (P) va ().
+)Ké OH L A(H €A).Khido

d(O;(a)) =OH.

Budc 2. Tinh OH.

Luu ¥: Tinh chét cua tir dién vuong.

Gia st OABC la tir dién vuong tai O.

(OA 1 OB;0B L OC;,0C L OA) va H 1a hinh

chiéu ctia O trén mit phing (ABC ) .

Khi d@o ta co 12= 12+ 12+ 12.
OH® 04~ OB® OC

@ BAI TAP.

Cau 1:

Cau 2:

Cau 3:

Vi du. Khéi chop S.ABC c6 day 1a tam giac
vuong can tai Bva AB=a,S54 L (ABC) . Goc

gitta canh bén SB va mit phang (ABC) bang
60°. Tinh khoang cach tir A dén (SBC).
Hwéng din giai
S

Ta co

B

AH L SB;AH 1 BC= AH | (SBC)
= AH =d(A.(SBC)).
Tam gidc SAB vuong tai A nén

1 11 a3
AH? SA = AH ==~

+ 2
AB 2

Cho hinh lang tru ABCD.A'B'C'D"' ¢6 day la hinh chit nhat voi AD = a3 . Tam giac A'AC
vudng can tai A’ va thudc mit phang vudng goc véi day. Biét ring A'A= a~2 . Tinh khoéang

cach tir D> dén mit phang (4'ACC")

Cho hinh chép S.4BC c¢6 SA vudng goc véi mit phing (ABC),A4BC 1a tam gidc déu canh

bang a, SA =2a . Khoang cach tir C dén mit phang (S4B) bang

Cho hinh chép S.4BC c¢6 SA vudng goc véi mit phing (ABC),AABC 1a tam gidc déu canh

bang a, SA4 =2a. Goi M 14 trung diém BC. Khoang céch tir M dén mit phing (SAB) bang

Page 56

Swu tdm va bién soan



Cau 4:

Cau 5:

Caiu 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD c6 day ABCD la hinh thang, ABC = BAD =90°, BA= BC = a; AD = 2a
. Canh bén SA vudng goc v6i ddy. Goc tao boi gitta SC va (SAD) bang 30°. Khoang cach tir A
dén (SCD) bang

Cho hinh chép S.4BC c6 SA vudng goc v6i miat phang (ABC ),AABC 1a tam giac déu canh
béng a, SA=2a.Goi G la trong tim AABC . Khoang cach tu G dén mat phéng (SBC ) béng
Cho hinh chép S.ABCD cb day 1a hinh binh hanh véi BC = av/2, ABC = 60° . Tam gidc SAB
nam trong mat phang vudng goc voi mat phang ddy. Khoang cach tir diém D dén mét phang
(S4B) bang

Cho hinh chép S.4BC ¢6 SA vudng gbe véi mit phing (ABC),AABC la tam gidc vudng tai B,
BC =2a . Khoang céch tir C dén mat phang (SA4B) bang

Cho hinh chép S.4BC ¢6 SA vudng gbe véi mit phing (A4BC),A4BC la tam gidc vudng tai B,
AB=a,BC =2a. Biét gbc gitra duong thing SB va mit phing (4BC) bang 45°. Khoang cach
tir A dén mit phang (SBC) béng

Cho hinh chép S.4BC ¢6 SA vudng gbe véi mit phing (ABC),AABC la tam gidc vudng tai B,
AB =a,BC =2a,5S4=a. Goi G 1a trong tim tam giac SAB. Khoang cach tir G dén mit phang
(SAC) bang

Cho tir dién déu ABCD, biét khoang cach A dén mit phang (BCD) bang a~J6 . Dién tich tam
giac ABC bang

Cho hinh chop S.ABCD c¢6 SA vudng géc véi mat phéng (ABCD) , ABCD la hinh vuéng canh

a. Biét goc giira duong thang SB va mit phang (ABCD) bang 60° . Khoang cach tir B dén mat
phang (SCD) bang

Cho hinh chép S.4BCD cb SA vudng goc v6i mit phing (ABCD) , ABCD la hinh vudng canh
a, SA=a 3. Khoang cach tir A dén mit phang (SBD) bang

Cho hinh chép S.ABCD c6 (SAB) va (SAD) cing vudng gbc véi mit phang (ABCD), ABCD
12 hinh vudng canh a, S4 = a~/3 . Khoang céch tir C dén mit phing (SBD) bang

Cho hinh chép S.ABCD c6 SA vudng géc véi mit phing (4BCD), ABCD la hinh vudng tam
O c6 canh a. Biét goc gitra hai mat phang (SBC) va (ABCD) bang 60°. Khoang cach tir O dén
mit phang (SBC) bang

Cho hinh chép S.ABCD c6 (SAB) va (SAD) cing vudng gbc véi mit phang (ABCD), ABCD
1a hinh thoi canh a, BAD = 120°, biét SC hop voi ddy mdt goc 45° . Khoang cach tir B dén mat
phéng (SCD) béng

Cho hinh chép S.ABCD c6 SA vudng goc v6i mit phing (4BCD),SA=a, ABCD 1a hinh thoi
canh a, ABC =60°. Goi G la trong tim tam giac SBC. Khoang cach tir G dén mit phang (SCD)
bang
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Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD c6 day ABCD la hinh chit nhat, 4B =a,BC = a\/g, SA L (ABCD) . Goc
gitta SC va mit ddy bang 45° . Khoang cach tir diém A dén mit phing (SCD) bang

Cho hinh chép S.4ABC c6 day ABCD la tam giac déu canh a. Canh bén SB vudng goc mit phing
(ABC ) va SB=2a.Goi M la trung diém cua canh BC. Khoang cach tir diém B dén mit phang
(SAM ) bang

Cho lang tru ABC.A'B'C' c6 day 1a tam giac vudng can tai A v6i AB = AC =3a . Hinh chiéu
vudng goc cia B' 1én mit day 1a diém H thudc BC sao cho HC =2HB. Biét canh bén cua ling
tru béng 2a. Khoang cach tir B dén mat phéng (B'AC) béng

Cho hinh h¢p chit nhat ABCD.A'B'C'D"' ¢c6 AB=a,BC =2a,BB'= a3. Khoang céch tur diém
B dén mat phang (ACC'A') bang

Cho hinh chép S.ABCDc6 day ABCD 1a hinh thoi tdm O, canh bang
a,BAD = 60°,50 1 (ABCD),SO = a. Khoing céch tir duong thing AD dén mit phing (SBC)
bang

DANG 2: KHOANG CACH GIUA HAI PUONG THANG CHEO NHAU

BAI TOAN 1. TINH KHOANG CACH HAI PUONG THANG CHEO NHAU a VA b TRUONG
HOP alb

<0> PHUONG PHAP.

Dung mit phing () chtra b va vudng goc voi a tai A.

Dung AB 1 b taib

AB la doan vuong gbc chung cua a va b.

@ BAI TAP.

Cau 22:

Cau 23:

Cho hinh chép S.ABCD day ABCD 1a hinh vudng canh bang a; canh bén SA vudng goc véi
day; SC hop vé6i day goc 45°. Tinh khoang cach giira hai dudng thing SC va BD.

Cho hinh chép S.4BC ¢ day ABC la tam giac vudng can tai A, mat bén SBC la tam giac déu
canh a va mit phang (SBC) vudng goc v6i mit ddy.

Tinh theo a khoang cach hai duong thing SA, BC.
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BAI TOAN 2. TINH KHOANG CACH HAI PUONG THANG CHEO NHAU A VA B KHONG
VUONG GOC

<0> PHUONG PHAP.

Cach 1.

Dung mit phing () chua b va song song véi a.

Chon diém M thich hop trén a, dung MH L (a) tai H.

Qua H, dyng duong thing a'//a, cit b tai B. Q a

Tir B dung dudng thing song song MH, cit a tai A.

AB la doan vuong gbc chung cua a va b.

Cach 2.

Dung mit phing () vudng goe véi a tai M.

Dung hinh chiéu b’ trén b 1én ().

R, vk /
Dung hinh chiéu vuong géc H ctia M 1én b’. /7
l‘
7

Tir H, dung duong thing song song véi a, cét b tai
B.

I\ | ©

Qua B, dung duong thing song song v6i MH, cita tai  A.

AB la doan vuong gbc chung cua a va b.

@ BAI TAP.

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cho hinh chop S.4BCD c¢6 ddy ABCD la hinh chi¥ nhat, S4L(4ABCD) va

SA= AB = a,BC = a~J2. Tinh khoang cach giita hai dudng thiang SB va CD.

Cho lang tru ding ABC.A'B'C' c6 day ABC la tam giac vudng tai A, AB = a, BC = 2a, méit bén
ACC’A’ 12 hinh vudng. Goi M, N, P lan lugt 14 trung diém cua AC,CC', A'B' va H 14 hinh chiéu
ctia A 1én BC. Tinh khoang cach giira hai duong thang MP va HN.

Cho hinh chop S.ABC c6 day ABC la tam giac vudng can tai A, mat bén SBC la tam giac déu
canh a va mit phing (SBC) vudng goc v6i mat day. Khoang cach gitta hai duong thing SA va
BC bing

Cho hinh chép S§.4BCD c6 canh day SA vudng goc véi day, ABCD la hinh vudng canh a. Biét
goc gilta SB va mit day bang 60° . Khoang cach gitta hai duong thang BD va SC bang

Cho hinh lang tru dimg ABC.4,B,C, c6 tam gidc ABC vuong can tai 4,4AB=a,CC'=2a.
Khoéng cach giira hai duong thang A4, va BC, bang
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Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh lang tru dimg ABC.4,B,C, c6 tam giac ABC vudng can tai 4,4B=a,CC'=2a.
Khoang cach giita hai duong thing AC va BC, bang

Cho hinh chép tam giac déu S.4BC c6 tit ca cac canh déu bang a. Khoang cach giira hai duong
thang SA va BC bang

Cho tir dién OABC c¢6 OA4,0B,0C 361 mot vudng goc voi nhau, O4=a,0B = aﬁ, OC=2a.
Khoang cach giita hai duong thing OA va BC bang

Cho hinh chop S.4ABCD c¢6 day ABCD 1la hinh thang wvuong tai A va
D,S4 L (ABCD) ,AD = DC = SA = a. Khoang cach giira hai dudng thang AD va SB bang

Cho hinh chép S.4ABC c6 day tam giac déu canh a. Hinh chiéu vudng goc ctia S trén mit phang
(ABC) la diém H thudc canh AB sao cho HA=2HB. Géc giita hai dudng thing SC va mit
phang (ABC ) bang 60° . Khoang cach giita hai duong thiang SA va BC theo a bang

Cho hinh lang tru ding ABC.A'B'C" c6 day la tam gidc ABC vuong tai 4, 4B =a,BC = a3
Khoang cach giira hai duong thang 44' va BC' bang

Cho hinh chop S.ABCD c¢6 mit bén (SAB ) 1a tam giac déu va ndm trong mit phing vudéng goc
v6i day, ABCD 1a hinh chit nhat véi AB = a, BC = 2a. Khoang céach giira hai duong thang AC
va SD bang

Cho hinh chép S.ABCD c¢6 ABCD Ila hinh thoi tam O, canh a, géc B/C7) =60", c6 SO vudng
goc v6i mit phing (ABCD) va SO = a. Khoang cach giita hai duong thing AD va SB bang
Cho hinh lang tru ABC.4'B'C" ¢6 day ABC la tam giac déu canh a. Hinh chiéu vudng goc cua
A" trén mit phang (ABC ) 1a trong tAm tam gidc ABC va goc giita canh bén va mat day bang
60° . Khoang cach giira hai duong thang BC va 4'B' bang

Cho hinh lang tru ABC.A'B'C" ¢6 day ABC la tam gidc déu canh a. hinh chiéu vuong goc ctua
A' trén mat phang (ABC) 1a trong tAm tam gidc ABC va goc giita canh bén va mit day bing

60° . Khoang cach giira hai duong thang BC va A4' bing
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O
% QUAN HE VUONG GOC
E TRONG KHONG GIAN
O

BAI 4: KHOANG CACH

<0> LY THUYET.

1. KHOANG CACH TU MOT PIEM PEN MOT PUONG THANG, PEN MOT MAT PHANG
Dinh nghia
Néu H la hinh chi€u vudng goéc cua diém M trén duong thang a thi d dai doan MH dugc
goi 1a khoang cach tir M dén duong thang a, ki hidu d (M ,a). Vay d(M,a)=MH .
Néu H 1a hinh chiéu vudng goc ctia diém M trén mit phang (P) thi d6 dai doan MH dugc
goi 1a khoang cach tir M dén mit phing (P), ki hiéu d(M,(P)). Vay d(M,(P)) = MH
Chay:
Ta quy woc: e d(M, a) =0 khi va chi ki M thude a;
e d(M, (P)) =0 khi va chi ki M thude (P).
Nhan xét:
a) Lay diém N tuy y trén duwong thing a, ta ludn co d(M, a) < MN.
b) Lay diém N tuy v trén mat phang (P), ta ludn co d(M, (P)) < MN.

2. KHOANG CACH GIUA CAC PUONG THANG VA MAT PHANG SONG SONG. KHOANG
CACH GIUA HAI MAT PHANG SONG SONG

Dinh nghia
Khoang cach giira hai duwong thiang song song ¢ va b 1a khoang cach tir mot diém bt ki
trén a dén b, ki hiu d(a,b).

Khoang cich giira dwong thing o va mit phing (P) song song v6i a 1a khoang cach tur
mot diém bat ki trén a dén (P), ki hiéu d(a,(P)).

Khoing cich giira hai mit phing song song (P) va (Q) la khoang cach tir mot diém bat ki
trén (P) dén (Q), ki hiéu d((P),(Q)).
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3. KHOANG CACH GIUA HAI PUONG THANG CHEO NHAU
Dinh nghia
1 Pudng thing ¢ vita vuéng goc, vira cat hai duong thing chéo nhau ¢
a va b duoc goi la dwong vudng goc chung cia avab. I /

/

Néu duong vuong goc chung ciia hai dwong thang chéo nhau a va b
cat chung lan luot tai /va J thi doan 1J goi la dean vuéng géc chung

P
cuaavab. ] .
Khodng cdch gitra hai dwéng thang chéo nhau la 46 dai doan vuong
gdc chung ctia hai duong thing do, ki hidu d(a, b).

Chi y:

a) Khoang cach gifta hai duong thang chéo nhau a va b /;/, }/
bang khoang cach giita mot trong hai duong dén mat phang

song song vol no va chira duong con lai.

b) Khoang cach giita hai duong thing chéo nhau bang o
khoang cach gifta hai mat phing song song lan lugt chia / 7 b )Cy

hai duong thang do.

Hinh 8
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SO PO HE THONG HOA

Khoang cach tir diém dén duong #)

! :

thang

Khoang cach tu diém dén mat

iy

Khoang cach tir dudng thing dén
mit phing

phing

/

A

, =
7 =L
L 1/@[ =
/oo

L

Khoang cach giita hai mat phing

/.M
!

M
|:>[ d(a,b)zMN }

VMea

song song

il

Khoang céach gitta hai duong

thang chéo nhau

A T T
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@ HE THONG BAI TAP TU LUAN.

DANG 1. KHOANG CACH TU MOT PIEM TOI MOT MAT PHANG

<0> PHUONG PHAP.

Bai toan: Xac dinh khoang cach tir diém O
dén mit phing (P).

Budc 1. X4c dinh hinh chiéu H cua O trén ().

+) Dung mét phing (P) chira O va vudng goc

Vi du. Khdi chop S.ABC c6 day 1a tam giac
vuong can tai Bva AB=a,S54 L (ABC) . Goc

gitta canh bén SB va mit phang (ABC) bang
60°. Tinh khoang cach tir A dén (SBC).

voi (a). Hwéng din giai
+) Tim giao tuyén (a) ctia (P) va (). S

+)Ké OH L A(H €A).Khido
d(O;(a)) =OH.

Budc 2. Tinh OH.

Luu ¥: Tinh chét cua tir dién vuong.
Gia st OABC la tir dién vuong tai O.
(04 L OB;0OB L OC;0C L 04) va H la hinh A ¢

Ta co

chiéu ctia O trén mit phing (ABC ) .

B
Khi d@o ta co 12= 12+ 12+ 12.
OH® 04~ OB® OC

AH L SB;AH 1 BC= AH | (SBC)
= AH =d(A.(SBC)).
Tam gidc SAB vuong tai A nén

1 11 a3
AH? SA = AH ==~

+ 2
AB 2

@ BAI TAP.

Cau 1:  Cho hinh lang tru ABCD.A'B'C'D" ¢6 day la hinh chir nhat voi 4D = a3 . Tam giac A'AC
vudng can tai A’ va thudc mit phang vudng goc véi day. Biét ring A'A= a~2 . Tinh khoéang
cach tir D> dén mit phang (4'ACC")

Loi giai
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Cau 2:

Cau 3:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Trong (A4'AC), ké A'I L AC.

Vi (A4'AC) L(ABCD) va (A'AC)N(ABCD) = AC nén A'I L(ABCD).
Vi DD'/AA' nén DD'/(A'ACC")=d(D',(4'AC))=d(D,(A4'AC))
Ké DH L AC.

Taco AC=A'"AN2=2a=CD=a.

_a¥3,

Suyra d(D,(4'AC))=DH >

Cho hinh chép S.4BC c¢6 SA vudng géc véi mit phing (4BC),A4BC la tam gidc déu canh
bang a, SA =2a . Khoang cach tir C dén mit phang (S4B) bang

Loi giai
S

AR - C

NN
B

Do SA L (ABC)=>(SAB)L(ABC).
Dyng CN L AB=> CN 1 (S4B)= d(C;(S4B))=CN.

a3

Do AABC déu canh anén CN = -

a3
=
Cho hinh chép S.4BC c¢6 SA vudng géc véi mit phing (ABC),A4BC 1a tam gidc déu canh

Vay d(C;(S4B))=

bang a, SA =2a. Goi M 14 trung diém BC. Khoang céch tir M dén mit phing (SAB) bang

Page 5

Swu tdm va bién soan
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi gidi

=

N\

B
Do SA L (ABC)=(S4B) L (A4BC).
Dyng CN L AB = CN L (S4B)=>d(C;(S4B))=CN.

a3

Do AABC déu canh bang a nén CN = —

Do M la trung diém BC nén

1 a\/g

d(M;(S4B))= 4 (C(S4B))= ¥

Cho hinh chép S.ABCD c6 day ABCD la hinh thang, ABC = BAD =90°, BA= BC = a; AD = 2a
. Canh bén SA vudng goc v6i ddy. Goc tao boi gitta SC va (SAD) bang 30°. Khoang cach tir A
dén (SCD) bang

Loi gidi

Goi E 1a trung diém AD.
Khi d6 ABCE la hinh vuéng canh a. Suyra CE 1 AD.
Laico CE 1L SA.

Do d6 CE L (SAD)=> CSE =(SC,(SAD))=30".
Lai c6: SC.sin30° = CE =a = SC = 2a.

AABC vudng can tai Bnén AC = a2,

Tacod SA=~/SC* - AC? = av/2.

Page 6

Swu tdm va bién soan



Cau 5:

Ciu 6:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Do CE =%AD nén AACD vuodng tai C = AC L CD.

Dung AF L SC.

SASC _av2av2 _
SC 2a '

Cho hinh chép S.4BC c¢6 SA vudng géc véi mit phing (4BC),A4BC la tam gidc déu canh
bang a, SA=2a . Goi G 1a trong tim A4BC . Khoang céch tir G dén mit phing (SBC ) bang

Ta c6: d(A4,(SCD))= AF =

Loi gidi

S

Goi M 1a trung diém BC, H 14 hinh chiéu vudng géc ctia A trém SM.
) {BC 1AM
Ta co:

= BC L (SAM )= (SBC) L (S4AM).
BC 1S4

= AH 1 (SBC)=>d(4;(SBC))=4H.
Xét ASAM vuong tai A ¢

1 1 1 a 57
—

- = =+ > = AH =
AH- AS® AM

Do G la trong tam AABC nén M = l
MA 3

J57a

18

Suyra d(G;(SBC))= %d(A;(SBC)) =

Cho hinh chép S.ABCD c6 déy 13 hinh binh hanh véi BC = a2, ABC = 60° . Tam gidc SAB
nam trong mit phang vudng goc véi miat phang day. Khoang cach tir diém D dén mit phing
(S4B) bang

Loi gidi
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Dung SH L AB.

Do (S4B) L(ABCD) nén SH 1 (ABCD).

Dyng CK L AB.Vi CK L SH nén CK 1 (S4B).
Do CD/AB nén d(D,(S4B))=d(C,(S4B))=CK

a\/6

=BCsin60"=a\/§.§= -

Cho hinh chép S.ABC c6 SA vudng goc v6i mit phang (ABC ), AABC latam giac vudng tai B,

BC =2a . Khoang céch tir C dén mat phing (SA4B) bang

Loi gidi

Do S4 L (ABC) nén (SAB) L (ABC).

M3t khac do BC L AB=> BC 1 (SAB).

Suyra d(C;(S4B))=CB =2a.

Cho hinh chép S.4BC ¢6 SA vudng goc véi mit phing (ABC),AABC la tam gidc vudng tai B,
AB =a,BC =2a. Biét gbc giira duong thing SB va mit phing (4BC) bang 45°. Khoang cach
tir A dén mit phang (SBC) béng

Loi giai
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Cau 9:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
S

Do SA L (ABC) nén AB la hinh chiéu vudng géc cia SB trén
(ABC) = (SB;(ABC))=SBA =45".

Vay ASAB vudngcantai A= S4=AB=a.

Dung AH 1 SB, ta co:

(S4B) L(SBC)= AH L (SBC)=> d(4;(SBC))=AH.

Xét ASAB vudng tai A nén

Lo L L g=-22
AH*>  AS® 4B 2

Cho hinh chép S.ABC c6 SA vudng goc v6i mit phang (ABC ), AABC latam giac vudng tai B,
AB=a,BC =2a,S4=a.Goi G la trong tim tam giac SAB. Khoang cach tir G dén mit phang
(SA C ) bang

Loi gidi

Do S4 L (ABC) nén (SAC)(ABC).

Trong mit phang (ABC), dung BH L AC.
Tacod BH L(SAC).Suyra d(B;(SAC))=BH .
Xét AABC vudng tai B nén

1 1 1 2
= 4+— = BH= \/§a-
BH® BA®> BC 5
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Cau 10:

Cau 11:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Do G la trong tdim ASAB nén NG = l
NB 3

Suy ra d (G;(SBC)) =§d(A;(SBC)) = 25“.

Cho tir dién déu ABCD, biét khoang cach A dén mit phang (BCD) bang a~/6 . Dién tich tam
giac ABC bang
Loi giai
A

0
M

C
Goi M 14 trung diém CD va H 1a hinh chiéu vudng goc cta A trén BM.
Ap dung két qua clu 11, ta c6
d(4;(BCD))= AH vaH la trong tim ABCD.
Xét AABH vuong tai H: AH® = AB> — BH”

23

2
< AH? = AB* —| =.-= AB
32

< 64° :§AB2 = 4B =3a.

. \/5(361)2 934’
Vay S,z = 2 = YR

Cho hinh chép S.ABCD ¢6 SA vudng goc v6i mit phang (4BCD), ABCD la hinh vuéng canh
a. Biét goc gifra dudng thang SB va mit phing (ABCD) bang 60° . Khoang céch tir B dén mit
phang (SCD) bang

Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

D C
Do S4 1 (ABCD) nén AB 14 hinh chiéu vuéng goc ctia SB trén mat phang
(ABCD)=> (SB;(ABCD)) = SBA.

BC 1 54
Ta co: { = BC L(54B)= (S4B) L (SBC).

Xét ASAB vuéng tai A:SA= ABtan SBA=a/3.
Dung AH L SD=> AH 1 (SCD)= d(4;(SCD))= AH.

5= 12+ IZ:AH@.
AH- AS® AD 2

_af3,

2

Xét ASAD vuodng tai A:

Do AB/CD nén d(B;(SCD))=d(4;(SCD))

Cho hinh chép S.4BCD cb SA vudng goc v6i mit phing (ABCD) , ABCD la hinh vudng canh
a, SA = a/3 . Khoang cach tir A dén mit phing (SBD) bing

Loi gidi

Goi O la tam hinh vuéng ABCD = {

= BD 1(S40)= (SBD) L (S40).
Dyng AK 1 SO = AK 1(SBD).
Suy ra d(4;(SBD))= K.
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Cau 13:

Cau 14:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

] 1 21a
—

Xét ASAO vuodng tai 4: + = AK =

AK® AS” 40"
Cho hinh chop S.4ABCD co6 (SAB ) va (SAD) cung vudng goc voi mit phiang (ABCD) , ABCD

la hinh vudng canh a, S4 = a3 Khoang cach tir C dén mit phang (SBD) bang

Loi giai

(S4B) L (ABCD)
Ta co: (S4D) L(ABCD) = SA L1 (ABCD).
(SAB)N(SAD) =S4

BD 1 04

Goi O 1a tdm hinh vuéng ABCD =
BD 1 54

= BD 1 (S40)= (SBD) L (S40).
Dyng 4K 1 SO = AK 1(SBD).

Suy ra d(A;(SBD)) = AK.

Xét ASAO vudng tai A cé

I N SN 2la
AK®  AS®  A0? 7
Do O€ (SBD) va O 1a trung diém AC nén

d(C;(SBD))=d(4;(SBD))= *@".

Cho hinh chép S.4BCD c6 SA vudng géc véi mit phing (4BCD), ABCD la hinh vudng tam
O c6 canh a. Biét goc gitra hai mat phang (SBC) va (ABCD) bang 60°. Khoang cach tir O dén
mit phang (SBC) bang

Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

) {BC 1 AB
Ta co:

= BC 1 (S4B)= BC L SB.
154

Suy ra ((SBC);(ABCD)) = SBA.

Xét ASAB vuéng tai A:SA= ABtanSBA=a/3.

Vi BC L(S4B) nén (SAB) L(SBC).

Dung AH L SB= AH L (SBC)=>d(4;(SBC))= AH.
Xét ASAB vuong tai A nén

1 1 ] J3a

== >+ 2:AH:
AH AS® AB 2

Do C e(SBC) va O la trung diém AC nén

_\3a
e

d(0;(SBC)) =%d(A;(SBC))

Cho hinh chop S.ABCD cé (SAB ) va (SAD) cung vudng goc voi mit phang (ABCD) , ABCD

12 hinh thoi canh a, BAD = 120°, biét SC hop voi day mot goc 45° . Khoang cach tir B dén mat

phang (SCD) bang

(S4B) L (ABCD)
Ta co: (SAD) L(ABCD) =S4 L(ABCD).
(SAB)N(SAD) =S4

Swu tdm va bién soan
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Tam giac ABC cén tai B va BAC =60°.
Suy ra AABC,AACD déu.
Viy (SC;(ABCD))=SCA=45" = S4=AC = a.

CD 1 AM

= CD L(SAM).
CD L 54

Goi M la trung diém ciia CD = {

Dung AH L SM => AH L (SCD)=>d(4;(SCD))= AH.
Xét ASAM vudng tai A:

12: 12+ ! 2:>AH:\/ia.
AH?  AS®  AM 7
Do AB//(SCD) nén d(B;(SCD))=d(4;(SCD))= */?“.
Cho hinh chép S.4ABCD c6 SA vudng goc v6i mit phing (4BCD),SA=a, ABCD 1a hinh thoi
canh a, ABC =60°. Goi G la trong tim tam giac SBC. Khoang cach tir G dén mit phang (SCD)
bang

Loi gidi

AABC can tai Bva ABC =60° = AABC,AACD déu.
Goi M 1a trung diém CD = CD 1 AM.
Ma CD L 84 nén CD L (S4AM).

Dung AH 1 SM = AH 1 (SCD)=>d(4;(SCD))= AH.
Xét ASAM vuong tai A:

1 1 1 L1a
—

> = =+ 2:>AH=
AH® AS® AM

2la

Do AB/(SCD)=>d(B;(SCD))=d (4;(SCD))=

Goi N 1a trung diém BC nén G = 2
NS 3

Suy ra d(G;(SCD))=§d(N;(SCD))
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Cau 17:

Cau 18:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

21

=354 (Bi(5CD)) =§d(A;(SCD)) _y2la

21
Cho hinh chép S.ABCD c6 day ABCD la hinh chit nhat, 4B =a,BC = a~3,54 L (ABCD) . Goc

gitta SC va mit ddy bang 45°. Khoang cach tir diém A dén mit phing (SCD) béng

Loi giai

Vi S4 L (ABCD) nén (SC;(ABCD))=SCA = 45°.
K¢ AH 1 SD(H e SD)(1).

Tacé: CD L AD va CD L SA.

Suyra CD 1(SAD)= CD L AH (2).

Tir (1) va (2) suy ra AH 1 (SCD).

Do d6 d(4,(SCD))= AH.

Xét AABC vuodng tai B co:

AC =+ AB*+BC* =2a.

Xét ASAC vudng tai A co:

SA = AC.tan45° =2a.
Xét ASAD vudng tai A co:

R I 24421
=t =— & AH = .
AH> SA AD® 12a 7
Vay d(B,(SCD))= AH = 2“; L

Cho hinh chép S.ABC c6 day ABCD la tam giac déu canh a. Canh bén SB vudng goc mit phing
(ABC ) va SB =2a.Goi M la trung diém cta canh BC. Khoang cach tir diém B dén mit phang

(SAM ) bang

Loi gidi
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Cau 19:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ta c6: AM L BC (AABC déu); AM 1 SB(do SB L (4BC))
Do d6 AM L (SBC).

Trong mit phiang (SBM ), ké BH L SM.

Ma BH L AM nén BH L (SAM).

Suyra d(B,(SAM))=BH.

Xét ASBM vudng tai B co:

1 1 1 1 4 1 2a+/1

2= >t =T 2= 72:>BH: aﬁ'

BH® SB° BM~® 4a" a 4a 17

Cho lang try ABC.A'B'C" ¢6 day 1a tam giac vudng can tai A véi AB = AC =3a . Hinh chiéu
vudng goc cia B' 1én miat day la diém H thudc BC sao cho HC =2HB . Biét canh bén cua ling

tru bing 2a. Khoang cach tir B dén mit phing (B'AC) bang
Loi giai
B, C}

Ta co: BC =3a2 = HB = a2.

Lai c6 B'H =~ BB* - HB> = aV/2.

Dung HE L AC;HF L B'E.
Suyra HF L(B'AC)=d(H,(B'AC))=HF.
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Cau 20:

Cau 21:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

d(B,(B'AC)) BC 3
d(H,(B'AC)) HC 2

Do dé d(B,(B'AC))= %.HF = a3,

Cho hinh hop chit nhat ABCD.A'B'C'D' ¢b AB = a, BC = 2a, BB' = a~/3 . Khodng cch tir diém
B dén mit phang (ACC'4') bang

Loi giai
A’ D’
|
I ’
Bs | C
|
|
|
|
av3 !

A, L.
a//*:Oﬁ D
rd -~ \\

V/,, \‘\
B 2a C

Ké BH L AC(H € AC).

Lai c6 BH 1 AA'(do 44" L (ABCD)).

Suyra BH 1 (ACC'A')=>d(B;(ACC'A4"))=BH.
Xét AABC vuodng tai B co:

1 _ 1,1 SZSBsza\/?
BH* AB* BC’ 4a 5
Vay d(B;(ACC'4'))= 2"5‘5.

Cho hinh chép S.ABCDc6 diay ABCD 1a hinh thoi tim O, canh bang
a,BAD = 60°,50 1 (ABCD),SO = a. Khoang céch tir duong thing AD dén mt phing (SBC)
bang

Loi giai
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Ké OK L BC(K € BC),0H L SK (H € SK).

Ta co: AD/BC = AD/ (SBC).

Khi d6 d (AD,(SBC))=d (M ,(SBC)) (véi M la giao diém cta AD va OK).
Ké MN/OH (N € SK).

Ta cé (SOK) L (SBC) theo giao tuyén SK nén OH L (SBC).

Suy ra MN L (SBC).

a3

Suyra d(AD,(SBC))=d(M,(SBC))=MN =20H = —

DANG 2: KHOANG CACH GIUA HAI PUONG THANG CHEO NHAU

BAI TOAN 1. TINH KHOANG CACH HAI PUONG THANG CHEO NHAU a VA b TRUONG
HQOP a 1 b

<0> PHUONG PHAP.

Dung mit phing () chtra b va vudng goc voi a tai A.

Dung AB Lb taib

AB la doan vudng gbéc chung ctia a va b.

@ BAI TAP.

Céu 22: Cho hinh chép S.ABCD diay ABCD 1a hinh vudng canh bang a; canh bén SA vudng goc voi
day; SC hop véi day goc 45°. Tinh khoang cach giira hai duong thang SC va BD.

Page 18

Swu tdm va bién soan



CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ta c6: AC 1a hinh chiéu vudng géc cua SC 1én (4BCD).
Suy ra (SC,(ABCD)) = SCA = 45"

. BD 1 AC
Lai co: = BD 1 SC.
BD 1 54

Goi {0} =ACNBD.Dyng OH L SC tai H.

Ta co:

OH 1 SC ) ) . .
. Suy ra OH la doan vuéng géc chung cia BD va SC.

OH 1 BD

Suy ra d(BD,SC) =0OH .

Xét tam gidc OHC vuong tai H c6: OH = OCsin45° =

J2a N2 _a

2 2 2

Céu 23: Cho hinh chép S.4BC c6 day ABC la tam giac vudng can tai A, mat bén SBC 1a tam giac déu
canh a va mit phang (SBC) vuéng goc véi mit day.

Tinh theo a khoang cach hai duong thang SA, BC.

Loi giai

Ké AH 1L BC(1). Taco AH:%:%,

Vi §4 L (ABC),BC < (ABC)= S4 L BC(2).
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Tu (1) va (2) suyra BC L(SHA).

Trong (SAH ), ké HK L SA(K € SA). Suy ra HK la doan vudng goc chung cua hai duong

thang chéo nhau SA va BC.
Xét tam gide SHA vuong tai Heo —— = - 10 Lopx a3
HK® HS® HA 3a 4
a3

BAI TOAN 2. TINH KHOANG CACH HAI PUONG THANG CHEO NHAU A VA B KHONG
VUONG GOC

<0> PHUONG PHAP.

Cach 1.

Dung mit phing () chua b va song song véi a.

Chon diém M thich hop trén a, dung MH L (a) tai H.

Qua H, dung dudng thang a'//a, cit b tai B. Q a’

Tir B dung dudng thing song song MH, cit a tai A. b

AB la doan vuong gbc chung cua a va b.

Cach 2.

Dung mit phang () vudng goe véi a tai M.

Dung hinh chiéu b’ trén b 1én ().

) ol /
Dung hinh chiéu vudng goc H cia M 1én b’. //7
I'
7

Tir H, dung duong thing song song vdi a, cit b tai
B.

I\o| ©

Qua B, dung duong thang song song véi MH, citatai A.

AB la doan vudng gbéc chung ctia a va b.

@ BAI TAP.

CAu24: Cho hinh chép S.ABCD ¢6 day ABCD la hinh chit nhdt, SAL(A4BCD) va
SA= AB =a, BC = a~/2. Tinh khoang cach giita hai duong thang SB va CD.

Loi giai
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Vi CD/(SAB) nén d(CD,SB)=d(CD,(S4B))
=d(D,(84B)).

Taco: AD L AB va AD L SA.

Suyra AD L (SAB).

Khi d6 d(D,(SAB))=DA4=av2.

Vay d(CD;SB) = av2.

Cau 25: Cho lang tru ding ABC.A'B'C"' ¢6 day ABC la tam gidc vudng tai A, AB = a, BC =2a, mit bén
ACC’A’ 1a hinh vuéng. Goi M, N, P lan luot 14 trung diém ctia AC,CC", 4' B' va H 12 hinh chiéu
ctia A 1én BC. Tinh khoang cach giita hai duong thang MP va HN.

Loi giai
A’ Q !
‘_-d"l
e 1
P{-+"
I I
I 1
] 1
B | [RY |
I s 1 N
] ] ¥ 1
1 1 1
I 1 I
I 1 |
I 1 1
I A M
i ,J":_- G
L] -
e-"
r
I
£

Ta xét cdp mit phang song song lan luot chira MP va NH.

Xét tam giac ABC vuong ta A co:

] ] ] ] ] 4 a3
> = 3 + 7= = = AH =——.
AH?  AB* AC 2

+
AB*> BC?-AB* 3d*
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Ké MK/BC (K € AB),PQ/B'C'(Qe A'C").
Tacé PM c(MKPQ) va HN < (BCC'B").
Do MK/BC va MQ/CC" nén (MKPQ)/ (BCC'B").
Khi d6 d (MP,NH)=d((MKPQ),(BCC'B")).

AH 1 BC
0{ = AH 1 (BCC'B").

AH L CC'(CC'L(ABC),AH = (ABC))

Suyra AH L(KMQP) tai {I}=AH "KM,

Vay d(MP,NH)=d((MPKQ),(BCC'B"))=1H =——=——.

Cho hinh chép S.4BC c6 day ABC la tam gidc vudng can tai A, mat bén SBC 1a tam giac déu
canh a va mit phang (SBC) vudng goc véi mit day. Khoang cach giita hai dudng thang SA va
BC bang

Loi gidi

Goi H 1a trung diém cta BC nén

AH=B—2C=%,SHJ_(ABC),SH=§.

Goi K 14 hinh chiéu vudng goc cua H trén SA = HK L SA.
Tacéd: BC L(SAH)= BC L HK = d(S4;BC) = HK.
Xét tam gidc SHA vudng tai H.

Ta co 12: 12+ 12:162:>HK:&.
HK SH* AH 3a 4

Viy d(S4;BC) =%.
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Céu 27: Cho hinh chép S.ABCD c6 canh day SA vudng goc v6i day, ABCD 1a hinh vudng canh a. Biét
goc gilta SB va mit day bang 60° . Khoang cach gitta hai duong thang BD va SC bang

Loi giai

Do SA L (ABCD) nén (SB;(ABCD)) = SBA=60".
Do tam gidc SAC vudng tai A nén
SA = AB.tan SBA = a/3.

Goi O la tdm hinh vuéong ABCD.

) {BD 1 AC
Ta co:

= BD 1 (SAC).
154

Trong mit phang (SAC), dung OH L SC.
Suy ra d(BD;SC) =0OH.
Dung AK/OH = OH = %AK.

Xét tam gidc SAC vudng tai A:

1 1 1 5 \v30a
- = ~+ s=——7F=> 4K = .
AK AS® AC®  6a 5
\30a

Vay d(BD;SC) =

10
Cau 28: Cho hinh lang try dimg ABC.4,B,C, c6 tam gidc ABC vuong cén tai 4,AB=a,CC'=2a.
Khoang cach giita hai duong thing A4, va BC, bang

Loi giai
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A C

Do BB/AA, nén AA/ (BCC,B,).

Suy ra d (A4;;BC,)=d(44;(BCCC,))=d(4;(BCCC,)).
Do (BCCC,)L(A4BC), dung AH 1L BC,(H € BC).
Suyra AH 1 (BCC B,).

Xét tam giac ABC vuong tai 4: AH = %BC = af.

a2

Vay d(A4;BC,)= 5

Cau 29: Cho hinh lang try dimg ABC.4,B,C, c6 tam gidc ABC vuong cén tai 4,AB=a,CC'=2a.
Khoang cach gitta hai duong thang AC va BC, bang

Loi giai

Goi O 14 giao diém cua 4B, va AB.
Do AC/AC, nén AC/(BAC,).

Suyra d(AC;BC,)=d(AC;BAC,)=d(4;(BAC,))=d(B;(BAC,))
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
(do O e(BAC,) va O latrung diém AB,).
Dung BH L AB(1).

r AICI J_ A]B]
Ta co: = AC, L(ABBA4)

AC, L A4,
= AC, L BH(2).
Tir (1) va (2) tacé: BH L (4BC,)= d(B;(4BC,))=BH.

Xét tam giac 4, BB, vudng tai B, :

12: 1 , 12:52:>BIH:2\/§a.
BH" (4B)) (BB) 4a 5
2\/§a

Vay d(BC;AC) ===

Cho hinh chép tam giac déu S.4BC c6 tit ca cac canh déu bang a. Khoang cach giira hai duong
thang SA va BC bang

Loi gidi

Goi I, K 1an luot 1a trung diém cta BC va SA.

Taco: BC L SI (ASBC déu) va BC L Al (AABC déu).

Do d6 BC L (SAI)= BC L IK.(1)

Mat khac SI =14 = ASAI cantail.

C6 IK 1a dudng trung tuyén nén /K L AB.(2)

Twr (1) va (2) suy ra IK 1a doan vuéng gdéc chung cua SA va BC.

Do d6 d(S4;BC)=IK.
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Cau 32:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(5] -

Xét AAKI vudng tai K co:

IK = AI* — AK? \/(“23

a

Vay d(S4;BC) =

2
=
Cho tir dién OABC ¢6 OA,0B,0C d6i mot vudng goc véi nhau, OA4 = a,0B = a~J2,0C =2a.

Khoang cach giira hai dudng thang OA va BC bang
Loi giai

A

O
A

Ké OH L BC(H e BC)(1).

Taco: O4 L OB va O4 1L OC.

Suyra OA L (OBC)= OA L OH (2).

Twr (1) va (2) suy ra OH 1a doan vuong goc chung cua OA va BC.
Do d6 d(04;BC)=0H.

Xét AOBC vudng tai O co:

1 1 1 3 2a/3
== ~+ S=—F = OH = )
OH> OB> 0C> 4a 3
2a\/§

Vay d(04;BC)=

3

Cho hinh chép S.ABCD c6 day ABCD 1a hinh thang vudng tai A va
D,SA L (ABCD), AD = DC = SA = a. Khoang cé4ch gifta hai duong thang AD va SB béng

Loi giai
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K¢ AH L SB(H e SB)(1).
Tacd: AD L AB va AD 1 SA(do SA L (ABCD)).

Suyra AD 1 (SAB)= AD 1 AH(2).
Tur (1) va (2) suy ra AH 1a doan vuong goc chung cua AD va SB.
Do d6 d(AD;SB)= AH.

Xét ASAB vuong tai A co:

12: 12+ 12:42:AH:&.
AH SA= SB- 3a 2
N a~'3
Vay d(AD;SB)=T.

Cho hinh chép S.4BC c6 day tam giac déu canh a. Hinh chiéu vudng gbc ciia S trén mit phing
(4BC) l1a diém H thudc canh AB sao cho HA=2HB. Goc giira hai dudng thing SC va mit

phang (A4BC) bing 60°. Khoang c4ch giira hai duong thdng SA va BC theo a bang

Loi giai

S
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Ta 6 (SC,(4BC))=(SC, HC) = SCH = 60°.

NG

AABC déunén CI = "T v6i I 1 trung didm AB.

Tacd BH = .

pr=fom=-2
3 2 6

Suyra CH =+ IH?+IC? =@.

ASCH vuong tai H c6 SH = HC.tan 60° =

V21a

T
Ké Ax/BC . Goi N va K 1an luot 13 hinh chiéu vudng goc cua H trén Ax va SN. Suy ra
BC/ (SAN).

Taco: BA= %AH nén d(S4,BC)=d(B,(SAN))= %d (H.(S4N)).

Ta cling c0 Ax L (SHN) nén Ax L HK . Do d6 HK 1 (SAN).
Suyra d(H,(SAN))=HK.

2a a\/§

AH:?,HN:AHSiH6OO :T.

ik - SHHN a4

JsH?+HN? 12
3 a\/ﬁ

Vay d(84,BC) =2 HK ==

Cho hinh lang tru dung ABC.A'B'C" c6 day la tam giac ABC vudng tai 4, AB=a,BC = a3 .
Khoang cach giira hai dudng thang 44' va BC' bang
Loi gidi
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B’ C’

Vi A4'/(BCC'B') nén
d(AA;BC")=d(A4A4;(BCC'B"))=d(4;(BCC'B')).
Ké AH L BC(H € BC).

Ma AH 1 BB'(do BB' L (ABC)).

Suyra AH 1 (BCC'B").

Do d6 d(4;(BCC'B"))= 4H.

Xét AABC vudng tai A co: AC =+BC* — AB* =a\2

AH? AB* AC* 24°

] 1 1 3 a6
-

Vay d (44';BC") =

a6
=

Cau 35: Cho hinh chop S.ABCD c6 mat bén (SAB ) 1a tam giac déu va nam trong mit phing vudng goc
v6i day, ABCD 1a hinh chit nhat véi 4B = a, BC = 2a. Khoang céach giita hai dudong thang AC
va SD bang

Loi gidi
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi O 1a tAm hinh chit nhat ABCD, H la trung diém AB.
Do (SAB) L(ABCD) va SH L AB nén SH L (ABCD).

Goi I 1a giao diém cua HD va AC = ID =2IH.
Goi G 1a trong tam ASAB.

Suy ra IG/SD = SD/ (AGC).

= d(SD; AC)=d (SD;(AGC))=d(D;(AGC))=2d (H;(AGC)).
Dung HK L AC = AC L (GHK).

Dyng HP L GK = HP 1 (GAC).

Suy ra d (H;(GAC)) = HP.

:B—C:a;SH:&:HG:lSH:&.
2 2 3 6

Taco aH =28 _%. 1o
2 2

Xét tam gidc GHK vudng tai H:

1 1 1 1 1 1 17
P 2T 2
HP® HK® HG

= + + .
HA* HO* HG* d°

Suyra HP = J17a .
17
Viy d(SD; AC) = */11—;“.

Cho hinh chép S.4BCD c6 ABCD 1 hinh thoi tam O, canh a, goc BCD = 60°, ¢6 SO vudng
goc voi mit phing (4BCD) va SO = a . Khoang céch giita hai duong thing AD va SB bang

Loi giai
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Ta co: SB = (SBC) va AD//(SBC).

Do d6 d(AD,SB)=d(AD,(SBC)).

QuaOké MN L BC(M € AD,N € BC).

Ta c6: BC L MN va BC LSO (vi SO L(ABCD)), suyra BC L(SMN)
Ma BC < (SBC)= (SMN) L (SBC) theo giao tuyén SN.

Ké MH L SN(H e SN)= MH L1 (SBC).

Khi dé ta c6 d(A4D,SB)=d(M,(SBC))=MH.

Taco S,y = %MN.SO = %MH.SN

_MNSO _ MN.SO

SN so*+oN?

Do tam gidc BCD ¢6 CD=CB =a va BCD = 60° suy ra tam giac ABCD déu

= MH

d(D,BC)=%=MN.

Vay d(AD,SB)=d(M,(SBC))=MH = Z“f.

Cho hinh lang try ABC.A'B'C" c6 day ABC la tam gidc déu canh a. Hinh chiéu vuong goc cua
A' trén mat phang (ABC) 1a trong tim tam gidc ABC va goc giita canh bén va mit day bing
60° . Khoang cach giira hai duong thing BC va A'B' bang

Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A’ ¥y

Goi G 1a trong tam tam giac ABC, theo gia thiét
A'G L(ABC) = (AA4%(A4BC))=A'AG = 60".
Xét tam giac A4' AG vudng tai G:

Za\/g

A'G=AG.tan A' AG = tan 60° = a.

Do BC/(A'B'C") nén d(BC;A'B")=d(BC;(4'B'C'))=A'G=a.
Vay d(BC;A'B')=a.

Cho hinh ling tru ABC.4'B'C" c6 day ABC la tam giac déu canh a. hinh chiéu vudéng goc cua
A' trén mat phang (ABC) 1a trong tAm tam giac ABC va goc giita canh bén va mit day bing
60° . Khoang cach giira hai duong thing BC va A4' bing

Loi giai

Goi G la trong tdm tam giac ABC.
Theo gia thiét A'G L (ABC), suyra (44'(ABC))=A'AG =60".

Xét tam gidc A4'AG vuong tai G:

2a\/§

A'G= AG.tanA/'A\G :?T.tan60" =q.
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Goi M la trung diém BC.

BC L AM

:»{ = BC L (A'AM).
BCLA'G

Dung MN L AA'=> d(BC;AA4")= MN.

Xét tam gidc AMN vudng tai N:

a«/g 3a

MN = AM .sin NAM ==~ sin 60" =%". Vay d(BC AA") =7
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O
cz> QUAN HE VUONG GOC
E TRONG KHONG GIAN
O

BAI 4: KHOANG CACH

@ LY THUYET.

4. CONG THUC TiNH THE TiCH CUA KHOI CHOP, KHOI LANG TRU VA KHOI HQP

4.1. Thé tich khéi hdp chit nhat c6 ba kich thudc a,b,c:

4.2. Thé tich khéi 1ap phuong c6 kich thudc a:
4.3. Thé tich khéi chop s

q , 1
+ Thé tich khéi chop [V = E'S'h

Trong do: S 1a dién tich da gidc day. A
I+ 1a chiéu cao cua khdi chop.
4.4. Thé tich khdi chép cut déu B

. . . 1
+ Thé tich khdi chop cut déu |V = g.h.(S +VS8.8"+ S’)

Trong d6: S, S’ 1a dién tich hai day.

h : 1a chi€u cao cua khoi chop.

4.5. Thé tich khdi ling tru A1 a

Thé tich khéi lang tru

S 1a di¢n tich da gidc day.

I+ 1a chiéu cao cua khdi lang tru.

Luwu y: Lang tru dimg c6 chiéu cao 1a d6 dai canh bén. Y
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5. Ti s6 thé tich.

Cho hinh chép S.4BC . Trén cac doan thang S4,SB, SC lan luot lay ba diém M, N, K khéac
voi S, khi do6 ta co: s

Vs _ SM SN SK

Ve ye SA SB SC

B

+ Céc cong thirc tinh nhanh (néu ¢0), c6 chirng minh cac cong thirc tinh nhanh (néu c6 thé).
CAC CONG THU'C PAC BIET SU DUNG PE LAM BAI TAP TRAC NGHIEM
CONG THUC 1: Véi ta dién ABCD c¢6 AB, AC,AD d6i mot vudng goc va

AB=a,AC=b,AD =c,tacod V ., :%abc.

Chirng minh

C
i 1 1 1 1
Taco V., =§AD.SAABC =§AD.5AB.AC =gabc.
A e 2 z 2 a3\/5
CONG THUC 2: Thé tich khoi tir dién déu canh a: V = T

Chirng minh
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Xét tir dién déu ABCD canh a.Goi G 1a trong tam tam giac BCD .

2
Ta co DG=¥,suyra AG:JaZ—%:a}/E.

a’\3

4

Dién tich tam gidc BCD: S, =

2 3
Thé tich khdi tir dién déu canh a 1a: V = % "f “ f - "1*25 .

) , 7 , 1
CONG THUC 3: Thé tich ctia khéi chop cut V = S (B +B'+ \/BB’) véi 4 1a khoang cach

gilra hai day, B, B’ 1a dién tich cua hai day

A C

Bl

CONG THUT 4: Thé tich khéi tir dién biét cac goc a, B,y vacac canh a,b,c tai cing mot

dinh: V :aTbc.\/l +2cosacos fcosy —cos’ o —cos” f—cos’ ¥

Chirng minh
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B B’

Xét tir dién S.ABC cb cac goc a, B,y vacac canh a,b,c tai dinh S nhu hinh vé trén.

Dung mit phing qua A, vudng goc v6i SA4, cét cac canh SB, SC lan luot tai B',C'.

Ta co SB’:iz 4 _.sc' = 54 __a va AB'=atana, AC' =atan 3.
cosa cosa cosff cospf
Ve se  SB" SC" bc

Ve we SB SC  a*cosacosfs’
Ap dung dinh li cosin trong ASB'C’, ¢

2AB'AC".cos BAC' = AB™ + AC™ — B'C"

1 1 2cos 2cos
=ad’tan’ a+a’tan’ f—a’ — +——- Y _|=g?| 2587 5
cos"a cos”f cosacospf cosa.cos

— AB'.AC'.cos BAC = q. 27~ a.cosfp

cosa.cos B
e 2 2 _—\2
Ta oo (4B'.ACsin BUAC') =(A4B'AC')’ ~(4B'.AC" .cos BAC')

2 2 2
4 COS“y+cos”a+cos” f—2cosacos fcosy

=a*tan’atan’ f—a - -
cos” acos” f3

. (l—cos2 a)(l—c052 ﬂ)—COSZ]/—0082a—COSZ,B-f-ZCOSO[COSﬂCOS}/
=a

cos’ acos’ 3

2 2 2
4 l—cos"a—cos™ f—cos” y+2cosacos fcosy
a'.

cos’ acos’ 3

B AB'.AC'.sin BAC' B az\/l—cos2 a—cos’ f—cos’ y+2cosacos Bcosy

= SAB'C' -

2 2cosacos

bc

Suyra Vs pe =—
a“cosacosf

abc
Vs apc = T.\/l+200505005,Bcos7/—(:0s2 a—cos’ f—cos’y .
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CONG THUC 5: Cho tir dién ABCD c6 AB=a;CD =b;d(AB,CD)=d;(AB;CD)=q . Khi

do V. zop = %abd sina

Chirng minh

Trong mit phang (A4BC) v& hinh binh hanh CBAA'.

Taco AA'||BC nén V,yop =V pep -

Goi MN 1a doan vudng goc chung cua AB va CD v6i M € AB,N e CD .
Vi BM ||CA" nén Vo =V,pep - TacdO MN L AB nén MN L CA'.
Ngoaira MN L CD nén MN 1 (CDA').

Tac6 (4B,CD)=(A4'C,CD)=a.

cA -CD-sina-MNzéAB-CD-d-sina.

1
Do d6 Vyyicp = Sucp - MN =

W | =
N | —

Vay Vpep :%AB-CD.d.sina.

CONG THUC 6: Ti s thé tich hai hinh chop c6 d4y hinh binh hanh. Cho hinh chép S.4BCD
c6 day 1a hinh binh hanh; va hinh chép ti giac S.4'B'C'D' ¢6 A, B',C',D’ 1an luot nam trén
cac canh SA4,SB,SC,SD ; khi d6: M:LSA .SC (SB + SD j

Ve sep 2 SA SC\SB SD

Chirng minh
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B

Ta cb VS.A’B'C’D' _ VSAA’C’D' n VS.A'C’B’ :l.SA’.S_C'.SD'_i_l.S_A'.SC,_S_B’
Ve wen Vern 2Veis 2 SA SCSD 2784 SC’ SB

_ 184 sC SB’+SD’
2°'8S4 ' SC\SB SD)

CONG THUC 7: Mt phing (a) cdt cac canh ctia khéi ling truy ABC.A'B'C’ lan luot tai

AM BN CP s xX+y+z
M,N,P sao cho i =X, 2B =y, o =z.Khidd V ;e =TVABCAA'B'C“

Ching minh

Taco VABCMNP = VNACB + VNACPM .

BN BN 1
VNACB :ﬁ' B'ACB =ﬁ'§VABCA’B'C' (1)

1
CP+AM)-—
Viacem _ S scom =( ) 2 =l( cp + AM]
Veucow  Sacew A4' 2\CC 44’
1(CP AM\ 2
= Viacen = E(C’C' +Hj 'EVABCA’B'C' (2) :
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. . 1{ BN CP AM
Tu (1) va (2) suyra Vgeune = Viaes + Vaaerw =7

= + + Viscanc -
3(BB! CC, AA!j ABCA'B'C

CONG THUC 8: Cho hinh hop ABCD.A'B'C'D’, 13y 4,,B,,C,,D, 1an lugt trén cac canh
AA'BB',CC',DD' sao cho bbn diém 4y dong phing. Ta c6 ti s6 thé tich hai khéi da dién:
Viscp.ancn, _ 1 A4, N CC \_1(BB, N DD,

BB" DD’

A4" CC') 2

VABCD.A'B'C'D' 2

Chirng minh

A_.

Goi 1,1 1an luot 13 trung diém AC, A'C’. Ta ching minh dugc ba mit phing
(4CC'4),(BDD'B'),(AB,C,D,) d6i mdt cit nhau theo ba giao tuyén dong quy tai /.

Taco (ABB'A') I/ (CDD'C'), suyra AB, // C\D,. Tuong tu, ta ciing duoc 4D, // BC,.
Suy ra 4,B,C,D, 14 hinh binh hanh, ta c6 /, 14 trung diém AC,.

Ta c6 11, 1a duong trung binh trong céc hinh thang 44,C,C va BBD,D, suy ra
211, = AA +CC, = BB, + DD, .
A4, CC, BB, N DD,

Suy ra: + = .
A4A'" CC'" BB' DD’

Ap dung cong thic ti s6 thé tich trong khéi lang try tam giac, ta co:

VABCD.AIBIC]D] = VABCAlB]C] + VACD.AIC1D1
1( A4, BB, CC) 1 1( 44, DD, CC) 1
:E A’ + BB’ + cC’ 5 ABCD.A'B'C'D' +§ A’ + DD’ + cC’ 'EVABCDA’B’C'D'

1(A44, CC, 1( BB, A DD,
:5 H—FE . ABCD.A’B’C’D'ZE BB'+E -V ABCD.ABC'D' *

CONG THUC 9: Cho hinh chép S.ABC véi cac mit phang (S4B),(SBC),(SCA) vudng goc

v6i nhau ting doi mot, dién tich cac tam giac SAB,SBC,SAC lan luot 12 $.,,5,,8;.
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. y 2éa5553
Khi dé: V; , = Y125

3
Chirng minh
a‘lh
s s o
.
bPatS4 = a, SB = b, SC = c.
1 1, 1
Suy ra §, =Eab,52 =5bc,S3 :Eca.
2 lab (lbc (lca)
1 \Ja’b’c? 2 2 2 \2.5,.5,.S,
Vs ipc :gabc: p = 3 = 3 .

CONG THUC 10: Cho hinh chép S.4BC ¢6 SA4 vudng goc v6i (ABC), hai mit phang
(S4B) va (SBC) vudng goc v6i nhau, BSC=p;ASB=a.

SB’.sin2a.tan 3
12

Khi dé: V, . =

Ching minh

SA=S8B.cosa .
(SAB) va (SBC) vudng goc voi nhau.

Nén BC vudng goc (SAB).

Tam giac SBC vuodng tai B nén BC = SB.tan f = S

ASBC

- %_SB,BC = %.SBQ.tan/?
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Ké AK vudng goc SB . Luc ndy AK sé& 1a khoang cach tir 4 dén SBC . Do AK vudng goc
BC vaSB.

Tacd AK = SA.sina = SB.sina.cosc .

UK = SBsin2a .
2
SB’.sin2a.tan 3
VS.ABC = 12 .

CONG THUC 11: Cho hinh chép déu S.ABC c6 day ABC la tam giac déu canh bang a, canh
bén bang b .

a*\3b* —a’

Khi do: V. =

12
Chirng minh
S
.-'F\_
_1{.\ - 1{-'—_—;-1—" -'---J-_-_ -':\.:-‘-':
R B R
il
AG:—AM:E.—3a=—3a B
3 2 3
3 Y r-a
SG= b —|—a| =
3 3
113, [3*—a*> a*3b°-a’
Vs ipe == ———a . = .
32 2 3 12

CONG THUC 12: Cho hinh chép tam giac déu S.4BC c6 canh day bang a va mit bén tao voi
mat phang day goc « .

3
. 3s t
Khi dé: V . :%,
Chirng minh
S
\.‘\H .If: ’ -‘J“'
B
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\/gazﬁa.

Ly
3 2 6

GM =§AM =

_l l ﬁaz ﬁatana
SABC T3 Ty R e

CONG THUC 13: Cho hinh chép tam giac déu S.4BC c¢6 cac canh bén bang b va canh bén
tao v4i mit phang day goc 2.

a’ tana

3 s 2
Khidé: V, . = J3b .sm4ﬂ.cos Jij '
Ching minh
[S
AN
d I " ‘L\\‘
f |II \\.
|I - ™
.IA: ,'I : -\'\
B
SG=bsinf.
3 3
AM = EAG = E.b.cosﬁ = BC= x/g.b.cosﬁ .
33 J3b*.sin B.cos’ B
SABC :TbZCOszﬂiVS'ABC = 4 .

CONG THUC 14: Cho hinh chép tir gidc déu S.4BCD c6 ddy ABCD 1a hinh vudng canh bang
a,va SA=SB=SC=SD=b.

a*~ab* -24a°

Khi d6: V., = -

Chirng minh

S
| I - S b ".‘ q: > A
N:n =)= ._3__:;""
L o\ M
C B
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2
SO =~/SA> —04° =,/b2—“7.
1 \/ a’ B 612\/4172 —24°

_ 2 2
I/:9./115'00__-61 40" ——

3 2 6

CONG THUC 15: Cho t&t dién ABCD ¢6 AB=CD =a, AC = BD =b,AD = BC = ¢ (tt dién

gin déu).

1
Khi dé: V' = J(=a*+b* +*)a® =b* + ) a* +b* =c?).
oo = ( ) X )

Chirng minh

Cach 1:
AV
C B
AL
CV
B' A

Dung tr dién D.A’B’C” sao cho A4, B, C 1an luot 1a trung diém cua B°C’, C’4’, A’B’ . Khi d6
tor dién D. A’B’C c6 cac canh DA’, DB’, DC’ d6i mot vudng goc.
4 1 1 1 1 1
Taco V., ZZVDA'B'C‘ =£DA .DB'.DC".
DA%+ DC"” = 4b* DA =2(a*> +b> - c?)
Tacod { DA+ DB"” =4a*> ={DB" =2(a’ -b* +¢%)
DB”+DC" =4c> |DC" =2(-a’ +b* +c°)

1
Khi d6: V/5cp = - DA'.DB'.DC" = %\/(—az+b2+cz)(a2—b2+c2)(a2+b2—c2).

2

Cach 2: Dyng lang tru AMNBCD nhu hinh bén.
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Tir gia thiét ta c6: MNDC 14 hinh thoi; cac tam giac CAN , DAM 1a cac tam giac can, suy ra:
Al L NC, Al 1 DM = AI 1 (CDMN).

, 1 1 1 1
Ta 66 Viseo = Vase =5 WV s = Wy = AIMIN = Zhamn.

, —a’+b +c?
m=—
W +m?=c? ) 22 )
Tu i en?=p n2=u
m*+n’=a’ 2
hz_czz—l72+c2
2

Suy ra:

l 2 2 2 2 2 2 2 2 2
14 =——.\J(—a " +b " +c ) a =b +c)H)a +b"—c”).
5o MJ( ) X )

Cach 3: Dyng hinh hop chit nhat AMCN.PBQOD nhu hinh bén.

Goi cac kich thudce ctia hinh hop lam, n, p.

Taco: Viypg =Vipuse = VQBCD =Viacp = EVAMCNAPBQD . Suy ra:
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1

Visen == VAMCN.PBQD =smnp.
3 3
= a’+b* -¢?
m* +n* =b’ 2
Tacod: {m* +p* =a’ < n° = —a b e
2+n2 :Cz 2
p , a’-b*+¢?
p =
2

1 2 2 2 2 2 2 2 2 2
V =——\J(—a"+b " +cNa =b"+c )a +b"—c").
5o MJ( X ) )

Cach 4:

Goi I, J, M, N, P, O lan luot 1a trung diém cua AB, CD, AC, BD, AD, BC.

Ta thiy tir gidc MINJ 1a hinh thoi. Ta ching minh duoc PQ vudng goc voi AD va BC nén
PQ vudng goc voi mp(IMJN).

Goi G 1a giao diém cua cac duong IJ, MN, PO . Taco

Vawso = 2V o = Z%PG%IJ.MN = %PQ.]J.MN .

Vi Ve =Viano = VCQMJ =Vorns = gVABCD nén
Venimo =Vaser = Vange +Vamo +Veors +Vopns) = B Visen -

1
Suy 12 Vipep =Wy =5 POLIMN .

Ta tinh duoc:
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2 2 2 2 2 2 2
IJ2:IC2—CJ2:AC +BC" AB~ (D :b +c" —a .

2 4 4 2
Tuong tu:
PO’ =l)2+c12—c2 . MN? = a’ -b*+c?
2 2
Tur do:

1 2 2 2 2 2 2 2 2 2
14 =——\J(—a"+b " +cNa =b"+c ) a +b"—c").
5o MJ( X X )
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@ HE THONG BAI TAP TU LUAN.

DANG 1. THE TiCH KHOI CHOP CO CANH BEN VUONG GOC VOI PAY

Kién thirc cin nho:
1 3 .
1) Cong thtrc tinh: V' = EB.h (B :dién tich day va £ la chiu cao cua khoi chop).

2) Chiéu cao ctia khdi chop thudng tinh bang do dai canh vudng goc véi day

Loai 1: Tinh bang cong thirc

Phwong phap giai (kién thirc can nhé):

O loai toan nay trinh bay cach tinh thé tich khdi chép c6 mét canh vudng goc véi day bang st
dung don thuan cong thic V = %B.h , trong d6 B : dién tich day va 4 1a chiéu cao cuia khoi
chop. Ta can nhé mot sb kién thirc co ban sau:

1. Cac h¢ thirc lwgng trong tam gidc vuong
® BC* = AB* + AC? A
® 4JH.BC=AB.AC
® 4AB*=BH.BC, AC*=CH.CB
1 1 1
= + ,
AH?* AB* AC?

AH? = BH.CH

2. Cac h¢ thirc trong tam giac thuong
v Pinh 1y ham cosin:

e a’=b"+c*—2bccos A

e b’=a’+c*—2accosB

o ¢’ =a*+b*-2abcosC

v Dinh 1y ham sin:
== .b =——=2R
sin4d sinB sinC
(R 1a ban kinh dudng tron ngoai tiép AABC)

v' Cong thirc tinh dién tich tam giac:

1 1 1
e S =—ah =—b.h, =—c.h
AABC 2 a 2 b 2 c

1, . 1. |
* Spc = EbcsmA :EacsmB :EabsmC
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* Ssc :C;—[;s, S\ pc = DT Trong do: p:a-‘_zﬁ, r ban
. S:\/p(p—a)(p—b)(p—c) kinh duong tron noi tiép

v’ Cong thirc tinh d6 dai duong trung tuyén:
2(bz+c2)—a2 5 2(cz2+cz)—b2

2

*m, = , m, =
4 4
. :2(az+b2)—c2
¢ 4

3. Dién tich da giac:

v Tam gidc vudng

1
* Dién tich: S, ;- = EAB.AC

v’ Dién tich tam giac déu

AB* 3

4

AB\3

2

* Dién tich: S =

* Duong cao: h =

v Hinh vuéng:
e Dién tich: S = AB’
* Duong chéo: AC = BD = AB\2

v Hinh chit nhat:
* Dién tich: S = AB.AD

« Duong chéo: AC = BD =+ AB* + AD?

v Hinh thoi:

* Dién tich: S =%AC.BD

* Pjt biét: 1 trong cic goc trong cuia hinh thoi bang 60°
, khi d6 hinh thoi dugc tao boi 2 tam giac déu.
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Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Caiu 6:

Cau 7:

Cau 10:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

v Hinh thang: A D
(AD + BC) AH

* Dién tich: S =

* Dac biét: Hinh thang vudng, hinh thang can

B H C

Cho hinh chop S.ABC c6 ddy ABC la tam giac vudng tai 4, AB =a, AC =2a. Canh bén S4
vuodng goc voi ddy va S4 = 24 . Tinh thé tich V' cta khéi chép S.4BC.

Cho hinh chép S.4BC c¢6 SA L (ABC), AABC vubng can tai 4, S4 = BC = a. Tinh theo a thé
tich ¥ cta khdi chop S.4ABC

Cho khdi chop S.ABC c6 SA L (ABC), tam giac ABC vudngtai B, AB=a, AC = a~/3 . Tinh
thé tich khéi chép S.4BC, biét ring SB = av/5 .

Cho hinh chép tam giac S.ABC c¢6 ddy ABC 1a tam giac déu canh a, canh bén SA4 vudng goc
déy va SA = 2+3a . Tinh thé tich ¥ ciia khéi chop S.4BC.

Cho khéi chép S-4BC ¢4 54 L (4BC), SA=a, AB=a AC=2a vy BAC=120° Tinh thé
tich khoi chop S-4BC.

Hinh chép S.ABCD c6 day hinh vuong, S4 vudng géc voi day va SA4 = a3, AC = a2 . Khi
d6 thé tich khéi chop S.ABCD 1a

Cho khoi chép S-ABCD ¢6 d4y 1a hinh chitnhat, S4 L (4BCD), AB=3a AD=2a SB=>5a.
Tinh thé tich ¥ cta khéi chop S-ABCD theo @

Cho hinh chép S.4BCD ¢6 SA vudng gbc v6i mit phing (4BCD), ddy ABCD 1a hinh thang
vuongtai A va B ¢6 AB =a, AD =3a, BC = a. Biét SA = a/3, tinh thé tich khéi chép S.BCD
theo a.

Cho hinh chop S.ABCD c6 ddy ABCD la hinh thoi canh a va gbc BAD =60°,54 L (ABCD)

. SA= "26 . Thé tich khéi chép S.4BCD 1a
Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vudng, canh bén S4 = a+/2 va S4 vudng goc

v6i mit phang day, tam gidc SBD 1a tam giac déu. Thé tich ciia khdi chop S.ABCD bing

LOAI 2: TINH THE TiICH KHOI CHOP CO CANH BEN VUONG GOC VOI PAY KHI BIET

GOC GIUA PUONG VA MAT
PHUONG PHAP GIAI (KIEN THUC CAN NHO):

Céch x4c dinh goc giira duong thang va mat phang

-Néu d L (P) thi (d,(P))=90°.

— e —

- Néu d khong vudng goc véi (P) thi (d,(P))=(d,d') v6i d' 1a hinh chiéu cia d trén (P)

Chii y: 0°<(d,(P))<90°.
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Cau 11:

Cau 12:

Cau 13:
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Cho hinh chép SABCD, ABCD 1a hinh vudng canh 2a, S4 vudng goc v6i mit phang ddy. Goc
gilta SC va (ABCD) la 60°. Tinh thé tich khoi chép SABCD.

Cho hinh chép SABC c6 ddy ABC la tam giac vudng can tai B v&i AC = a biét S4 vudng goc
véi ddy (ABC) va SC hop véi (SAB) mdt goc 30°. Tinh thé tich khoi chép SABC.

Cho hinh chép S4BC c6 day 4BC a tam giac déu canh ¢ biét S4 vuong goc véi day 4BC va
SA hop véi (SBC) mot géc 45°- Tinh thé tich khéi chop SABC.

LOAI 3: TINH THE TiCH KHOI CHOP CO CANH BEN VUONG GOC PAY KHI BIET GOC
GIUA HAI MAT PHANG

Cau 14:

Cau 15:

Cau 16:

Cau 17:

PHUONG PHAP GIAI (KIEN THUC CAN NHO):

- Céch xéc dinh géc giita hai mit phang cit nhau: Cho hai mit phang (P) va (Q) cét nhau
theo giao tuyén o . Tir mot diém I batki trén d ta dung dudng thing a trong (P) vudng goc
véi d va dung duong thing b trong (Q) vudng goe véi d . Khi d6 goc gilta (P) va (Q) 1a
goc giita hai duong thing a va b.

- Dién tich hinh chiéu cia da giac: S'=S.cosa

(v6i S 1a dién tich da gidc ndm trong (P) va S' 1a dién tich hinh chiéu vudng géc ctia da gidc

do trén (Q), a la goc giira (P) va (Q))

Cho khéi chop S.ABCD c6 day ABCD 1a hinh vudng canh a, S4 vudng goc voi mit phang
déy. Biét goc giita hai mit phing (SBD) va (4ABCD) la 30°. Tinh thé tich khéi chép S.4BCD.
Cho khéi chop S.4BC c6 ABC la tam giac vudng can tai A4, BC = ax/E, S4 vuodng goc voi
mit phang ddy. Goc gifra hai mét phang (SBC) va (4BC) la 45°. Tinh thé tich khéi chép
S.4ABC.

Cho khoi chop S.ABC c¢6 canh bén SA4 vudng goc voi mat phang day. Goc gitra hai mat phang
(SBC) va (A4BC) 1a 60°. Tinh thé tich khoi chop S.4BC biét S4=a va dién tich tam giac
SBC bing 3a’.

Cho khoi chop S.ABCD c6 ABCD la hinh vudng canh a, SA vudng goc véi mat phang day.
Géc giita hai mét phang (S4D) va (SBC) 1a 60°. Tinh thé tich khéi chép S.ABCD.
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LOAI 4. TINH THE TiCH KHOI CHOP CO CANH BEN VUONG GOC VOI PAY KHI BIET
KHOANG CACH TU 1 BIEM PEN MQT MAT PHANG.

Cau 18:

Cau 19:

Cau 20:

PHUONG PHAP GIAI (KIEN THUC CAN NHO):
1) Can nh¢ kién thirc co ban vé xac dinh khoang cach tir chan dudng cao dén mit bén.

S

Déy B

Xét tam gidc SHM vudng tai H, HM vuong goc vé1 BC va HK la duong cao

O Tinh khoang céch tir chan dudng cao H dén mit bén (SBC) ta sir dung cong thirc

HEK = HM .SH
VHM? + SH?
00 Tinh d6 dai canh SH ta sir dung cong thirc
SH = HM .HK
HM* - HK’

2) Trong trudng hop bai toan cho khoang cach tir mot diém bat ki thudc day dén mit bén, ta
phai dung ty 1& dé dua vé khoang cach tir chan dudng cao dén mat bén.

Cho hinh chép S.4ABC c¢6 ddy ABC 1a tam giac déu canh a. Canh bén S4 vudng goc v6i mat

av'15

day (ABC). Khoang cach d tur 4 dén mat phang (SBC)béng . Tinh V§ 5.
Cho hinh chép S.ABCD c6 day ABCD 1a hinh chir nhat véi AB = a, AD = 2a ; canh bén SA4
vudng goc v6i ddy. Khoang céch tir diém 4 dén mit phang (SBD) bing 2?" Tinh thé tich khéi

chop S.ABCD .
Cho hinh chép S.ABCD c6 day ABCD la hinh thang vudéng tai 4 va B, AD=2BC,

AB = BC = a3 . Dudng thing S4 vudng goc véi mit phing (ABCD). Goi E 1a trung diém cua
. . \22 A < 2 N a\/g , 2, Ao 1,
canh 4D, khoang cach d tu diém E dén mat phang (SCD) bang 4 Tinh thé tich khoi chop

S.ABCD
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DANG 2: THE TiCH KHOI CHOP CO HINH CHIEU CUA PINH LA CAC PIEM PAC BIET
TREN MAT PAY (KHONG TRUNG VOI CAC PINH CUA PA GIAC PAY)

PHUONG PHAP GIAI (KIEN THUC CO BAN)

+ Tém tit ngén gon kién thirc co ban can nam.
: . 1 : >
Cong thurc tinh the tich khoi chop: V = E.B.h . (Trong do: B la di¢n tich day, 4 1a chiéu cao)

- Pé tinh thé tich cua khdi chop, ta thyc hién theo cac budc sau:
Budc 1: Xac dinh duong cao. Tinh dudng cao.

Budc 2: Nhan dang day. Tinh di¢n tich cua day.

Budc 3: Tinh thé tich theo cong thirc.

Chu y:

1. Hinh chép c6 cac canh bén bang nhau thi chan duong cao tring voi tim cua duong tron
ngoai tiép da giac day.

2. Néu (SAB) L (ABC) thi dwdng cao SH ciia tam giac SAB chinh la dudng cao cua khdi
chop S.ABC

3. Goc giira canh bén va day

Tém lai, (SM,(4BC))=SMH , VM (A4BC).
4. Goéc gitra mat bén va day:
((SBC),(4BC))=SKH , ((SAC),(ABC))=SIH .

Chuy: HK = AA'.% , HI = BB'.IZ—;I (v6i AA", BB'la cac dudng cao cua tam giac ABC)
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TRUONG HQP 1: HINH CHIEU CUA PINH TREN MAT DAY NAM TREN CANH CUA PA
GIAC PAY (MOT MAT BEN CUA HINH CHOP VUONG GOC VOI MAT PAY).

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cho hinh chép S.ABC c6 day la tam gidc ABC vudng can tai C, tam gidc SAB déu canh q
nam trong mit phang vudng goc v6i mit phang day. Tinh thé tich caa khéi chop.

Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat, AB=a, AD =2a. Tam gidc SAB
can tai S va nam trong mit phiang vudng goc véi day. Puong thang SC tao v6i mit phang day
mot goc 60°. Tinh thé tich cua khbi chop S.ABCD .

Cho hinh chop S.4BC c6 day la tam giac candinh 4, AB=AC =a, BAC =120°. Matbén SAB
1a tam gidc déu va nam trong mit phing vudng goc voi ddy. Tinh thé tich khdi chép S.4ABC.
Cho khéi chép S.ABCD c6 day 1a hinh vudng canh a, tam giac SAC vudng tai S va nam trong
mit phing vudng goc voi ddy, canh bén SA tao voi ddy mot goc 60°. Tinh thé tich cua khoi
chép S.ABCD .

Cho tor dién ABCD c6 ABC la tam giac déu canh a, tam gidc BCD cantai D va nam trong
mat phang vudng goc voi mit phing (ABC ) Biét AD hop véi (ABC ) mot goc 60°. Tinh thé
tich ctia khdi tir dién da cho.

Cho khéi chop S.ABCD co6 day la hinh vuong canh a, mat bén SAB 1a tam giac can tai S va
nam trong mit phang vudéng goc voi mit phing day. SC tao véi (SAB ) mot goc 45°. Tinh thé
tich cua khdi chop di cho.

TRUONG HQP 2: HINH CHIEU CUA PINH TREN MAT PAY NAM O MIEN TRONG CUA PA
GIAC PAY

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cho hinh chop S.4ABCD c6 day ABCD 1a hinh vuong c6 canh V34 tam 0, SO vuong goc voi
(4BCD), SO = a. Tinh thé tich ctia khoi chép S.4BCD .

Cho khéi chop S-ABC ¢4 SA=5B=SC tam giac 4BC 13 tam giac déu canh 24, khoang cach
) .3 : ‘.
gitta 54 va BC bang Ta' Tinh thé tich khéi chop S-4BC

Cho hinh chép S.4BCD c6 day la hinh thoi canh a, ABC = 60° . Hinh chiéu vuong goc cua S
1én mat phang day 14 trong tim ciia tam gidc ABC . Goi M, N lan luot 14 trung diém ctia AB, SD

226
13

. Biét cosin goc giita hai duong thing CN va SM bang . Tinh thé tich khdi chép S.4BCD

Cho hinh chép S.ABC c¢6 day ABC la tam giac déu canh bang 1. Biét khoang cach tir 4 dén

V6 V15

mat phang (SBC) bang v tr B dén mat phang (SAC) bang To tr C dén mat phang

(SAB) bang % va hinh chiéu vudng goc cia S xubng ddy nam trong tam gidc ABC . Tinh

thé tich khéi chép S.4BC.
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TRUONG HQP 3: HINH CHIEU CUA PINH TREN MAT PAY NAM O MIEN NGOAI CUA PA
GIAC DAY

Cau 31:

Cau 32:

DANG 3:

Cho hinh chép S.4BC c6 day ABC la tam gidc vudng can tai A4, biét 4B = AC = a . Hinh chiéu
cua dinh S 1én mit phang (4BC) 1a diém H d6i xtimg v6i 4 qua BC. Goc giita S4 va day

bang 45°. Tinh thé tich ctia khdi chop S.4BC theo a.
Cho hinh chép S.4BC c6 ddy ABC 1a tam giac déu canh « . Hinh chiéu cua dinh S 1én mit

phing (4BC) 1a diém H d6i xtmg v6i 4 qua BC. Biét S4=2a . Tinh thé tich ctia khdi chép

S.ABC theo a.
THE TICH KHOI CHOP PEU

PHUONG PHAP GIAI (KIEN THUC CAN NHO)

1) Hinh chép déu: La hinh chop c6 day 1a mot da giac déu va cac canh bén bang nhau.
2) Tinh chét: Trong hinh chép déu ta co:

" Chéan duong cao 1a tAm dudng tron ngoai tiép day.

) Cac mat bén 1a nhiing tam giac can bang nhau.

'] Céc canh bén hop vé6i dy cac goc bang nhau.

(] Cac mit bén hop véi day cac goc bang nhau.

3) T dién déu: Hinh hinh chép c6 bon mit 1a tam giac déu.

Puong cao la duwong ké tir dinh qua tam caa day.

Céu 33: Cho hinh chép tam giac déu S.ABC c6 canh day bang a , dudng cao cua hinh chop bang a3 .
Tinh thé tich khéi chép S.4BC.

Céu 34: Cho hinh chop tam giac déu S.4BC c6 dudng cao bing aN2 . Goi H 1a trong tdm cla tam giac
ABC , AH =a . Tinh thé tich khdi chop S.4BC.

Cau 35: The tich khoi chop tam giac déu S.4ABC c6 canh ddy bang @, canh bén bang 3a .

Cau 36: Cho hinh chép tir gidc déu S.ABCD c6 canh day bang 20 , canh bén bang 30. Tinh thé tich ¥/
cta khoi chop da cho.

Cau 37: Cho hinh chép tam giac déu S.ABC co canh day bang a, canh bén bang a2 . Tinh thé tich
khéi chop S.4BC .

Céu 38: Cho hinh chop tam giac déu S.ABC c6 canh day bang a , goc gitta mat phang (SBC ) va mat
phing (ABC) 1a 45" . Tinh thé tich khdi chop S.4BC.

Céu 39: Tinh thé tich khdi chop tir giac déu S.4BCD ¢ canh day bang a va goc gitra mit bén va mit
phang chtra da giac day bang 60° ?

Cau 40: Cho hinh chép tam giac déu S.ABC cé chiéu cao bang 24, SBA = 45° . Tinh thé tich khéi chop
S.ABC .

Céu 41: Cho hinh chop tam giac déu S.4BC c¢6 goc gitra mit phang (SAB ) va mit day bang 30°. Khoang
cach tir chan dudng cao cua hinh chop dén mit phang (S4B) bing @ . Tinh thé tich khdi chop
S.ABC

2

Céu 42: Cho hinh chop tam giac déu S.4BC c6 d6 dai dudng cao bang a , dién tich mit bén bang ¢ f

. Thé tich ctia khdi chop da cho bang.
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Cau 44:

Cau 45:

Cau 46:

Cau 47:
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Cho hinh chép tr giac déu S.ABCD c6 canh day bang a , g6c gifra canh bén va mat phang day
bang 60° . Tinh thé tich khdi chop S.ABCD .

Tinh thé tich khéi chop tir gidc déu S.ABCD ¢ canh ddy bing a va goc ¢ dinh ctia mit bén
bang 60°?

Cho hinh chép tam giac déu S.ABC c6 canh 4B bang a . Cac canh bén S4, SB, SC cing tao
v6i mat day mot goc 60 . Goi D 1a giao diém cia SA v6i mit phang qua BC va vudng goc
v6i SA . Tinh thé tich V' cua khéi chop S.BCD?

Cho hinh chép tir gidc déu S.ABCD ¢6 canh déy bang a . Khoang cach tir trong tim G cua tam

giac SAC dén mit phang (SBC) bing % . Tinh thé tich khdi chop S.ABCD .

Cho hinh chop déu S.4ABC co day 1a tam gidc déu canh a. Goi M, N lan luot 13 trung diém
cta SB, SC. Biét (AMN) L (SBC). Tinh thé tich khéi chép S.4BC.
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O
cz> QUAN HE VUONG GOC
E TRONG KHONG GIAN
O

BAI 4: KHOANG CACH

@ LY THUYET.

4. CONG THUC TiNH THE TiCH CUA KHOI CHOP, KHOI LANG TRU VA KHOI HQP

4.1. Thé tich khéi hdp chit nhat c6 ba kich thudc a,b,c:

4.2. Thé tich khéi 1ap phuong c6 kich thudc a:
4.3. Thé tich khéi chop s

q , 1
+ Thé tich khéi chop [V = E'S'h

Trong do: S 1a dién tich da gidc day. A
I+ 1a chiéu cao cua khdi chop.
4.4. Thé tich khdi chép cut déu B

. . . 1
+ Thé tich khdi chop cut déu |V = g.h.(S +VS8.8"+ S’)

Trong d6: S, S’ 1a dién tich hai day.

h : 1a chi€u cao cua khoi chop.

4.5. Thé tich khdi ling tru A1 a

Thé tich khéi lang tru

S 1a di¢n tich da gidc day.

I+ 1a chiéu cao cua khdi lang tru.

Luwu y: Lang tru dimg c6 chiéu cao 1a d6 dai canh bén. Y
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4.6. Ti s6 thé tich.

Cho hinh chép S.4BC . Trén cac doan thang S4,SB, SC lan luot lay ba diém M, N, K khéac
voi S, khi do6 ta co: s

Vs _ SM SN SK

Ve ye SA SB SC

B

+ Céc cong thirc tinh nhanh (néu ¢0), c6 chirng minh cac cong thirc tinh nhanh (néu c6 thé).
CAC CONG THU'C PAC BIET SU DUNG PE LAM BAI TAP TRAC NGHIEM
CONG THUC 1: Véi ta dién ABCD c¢6 AB, AC,AD d6i mot vudng goc va

AB=a,AC=b,AD =c,tacod V ., :%abc.

Chirng minh

C
i 1 1 1 1
Taco V., =§AD.SAABC =§AD.5AB.AC =gabc.
A e 2 z 2 a3\/5
CONG THUC 2: Thé tich khoi tir dién déu canh a: V = T

Chirng minh
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Xét tir dién déu ABCD canh a.Goi G 1a trong tam tam giac BCD .

2
Ta co DG=¥,suyra AG:JaZ—%:a}/E.

a’\3

4

Dién tich tam gidc BCD: S, =

2 3
Thé tich khdi tir dién déu canh a 1a: V = % "f “ f - "1*25 .

) , 7 , 1
CONG THUC 3: Thé tich ctia khéi chop cut V = S (B +B'+ \/BB’) véi 4 1a khoang cach

gilra hai day, B, B’ 1a dién tich cua hai day

A C

Bl

CONG THUT 4: Thé tich khéi tir dién biét cac goc a, B,y vacac canh a,b,c tai cing mot

dinh: V :aTbc.\/l +2cosacos fcosy —cos’ o —cos” f—cos’ ¥

Chirng minh
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B B’

Xét tir dién S.ABC cb cac goc a, B,y vacac canh a,b,c tai dinh S nhu hinh vé trén.

Dung mit phing qua A, vudng goc v6i SA4, cét cac canh SB, SC lan luot tai B',C'.

Ta co SB’:iz 4 _.sc' = 54 __a va AB'=atana, AC' =atan 3.
cosa cosa cosff cospf
Ve se  SB" SC" bc

Ve we SB SC  a*cosacosfs’
Ap dung dinh li cosin trong ASB'C’, ¢

2AB'AC".cos BAC' = AB™ + AC™ — B'C"

1 1 2cos 2cos
=ad’tan’ a+a’tan’ f—a’ — +——- Y _|=g?| 2587 5
cos"a cos”f cosacospf cosa.cos

— AB'.AC'.cos BAC = q. 27~ a.cosfp

cosa.cos B
e 2 2 _—\2
Ta oo (4B'.ACsin BUAC') =(A4B'AC')’ ~(4B'.AC" .cos BAC')

2 2 2
4 COS“y+cos”a+cos” f—2cosacos fcosy

=a*tan’atan’ f—a - -
cos” acos” f3

. (l—cos2 a)(l—c052 ﬂ)—COSZ]/—0082a—COSZ,B-f-ZCOSO[COSﬂCOS}/
=a

cos’ acos’ 3

2 2 2
4 l—cos"a—cos™ f—cos” y+2cosacos fcosy
a'.

cos’ acos’ 3

B AB'.AC'.sin BAC' B az\/l—cos2 a—cos’ f—cos’ y+2cosacos Bcosy

= SAB'C' -

2 2cosacos

bc

Suyra Vs pe =—
a“cosacosf

abc
Vs apc = T.\/l+200505005,Bcos7/—(:0s2 a—cos’ f—cos’y .
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CONG THUC 5: Cho tir dién ABCD c6 AB=a;CD =b;d(AB,CD)=d;(AB;CD)=q . Khi

do V. zop = %abd sina

Chirng minh

Trong mit phang (A4BC) v& hinh binh hanh CBAA'.

Taco AA'||BC nén V,yop =V pep -

Goi MN 1a doan vudng goc chung cua AB va CD v6i M € AB,N e CD .
Vi BM ||CA" nén Vo =V,pep - TacdO MN L AB nén MN L CA'.
Ngoaira MN L CD nén MN 1 (CDA').

Tac6 (4B,CD)=(A4'C,CD)=a.

cA -CD-sina-MNzéAB-CD-d-sina.

1
Do d6 Vyyicp = Sucp - MN =

W | =
N | —

Vay Vpep :%AB-CD.d.sina.

CONG THUC 6: Ti s thé tich hai hinh chop c6 d4y hinh binh hanh. Cho hinh chép S.4BCD
c6 day 1a hinh binh hanh; va hinh chép ti giac S.4'B'C'D' ¢6 A, B',C',D’ 1an luot nam trén
cac canh SA4,SB,SC,SD ; khi d6: M:LSA .SC (SB + SD j

Ve sep 2 SA SC\SB SD

Chirng minh
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B

Ta cb VS.A’B'C’D' _ VSAA’C’D' n VS.A'C’B’ :l.SA’.S_C'.SD'_i_l.S_A'.SC,_S_B’
Ve wen Vern 2Veis 2 SA SCSD 2784 SC’ SB

_ 184 sC SB’+SD’
2°'8S4 ' SC\SB SD)

CONG THUC 7: Mt phing (a) cdt cac canh ctia khéi ling truy ABC.A'B'C’ lan luot tai

AM BN CP s xX+y+z
M,N,P sao cho i =X, 2B =y, o =z.Khidd V ;e =TVABCAA'B'C“

Ching minh

Taco VABCMNP = VNACB + VNACPM .

BN BN 1
VNACB :ﬁ' B'ACB =ﬁ'§VABCA’B'C' (1)

1
CP+AM)-—
Viacem _ S scom =( ) 2 =l( cp + AM]
Veucow  Sacew A4' 2\CC 44’
1(CP AM\ 2
= Viacen = E(C’C' +Hj 'EVABCA’B'C' (2) :
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. . 1{ BN CP AM
Tu (1) va (2) suyra Vgeune = Viaes + Vaaerw =7

= + + Viscanc -
3(BB! CC, AA!j ABCA'B'C

CONG THUC 8: Cho hinh hop ABCD.A'B'C'D’, 13y 4,,B,,C,,D, 1an lugt trén cac canh
AA'BB',CC',DD' sao cho bbn diém 4y dong phing. Ta c6 ti s6 thé tich hai khéi da dién:
Viscp.ancn, _ 1 A4, N CC \_1(BB, N DD,

BB" DD’

A4" CC') 2

VABCD.A'B'C'D' 2

Chirng minh

A_.

Goi 1,1 1an luot 13 trung diém AC, A'C’. Ta ching minh dugc ba mit phing
(4CC'4),(BDD'B'),(AB,C,D,) d6i mdt cit nhau theo ba giao tuyén dong quy tai /.

Taco (ABB'A') I/ (CDD'C'), suyra AB, // C\D,. Tuong tu, ta ciing duoc 4D, // BC,.
Suy ra 4,B,C,D, 14 hinh binh hanh, ta c6 /, 14 trung diém AC,.

Ta c6 11, 1a duong trung binh trong céc hinh thang 44,C,C va BBD,D, suy ra
211, = AA +CC, = BB, + DD, .
A4, CC, BB, N DD,

Suy ra: + = .
A4A'" CC'" BB' DD’

Ap dung cong thic ti s6 thé tich trong khéi lang try tam giac, ta co:

VABCD.AIBIC]D] = VABCAlB]C] + VACD.AIC1D1
1( A4, BB, CC) 1 1( 44, DD, CC) 1
:E A’ + BB’ + cC’ 5 ABCD.A'B'C'D' +§ A’ + DD’ + cC’ 'EVABCDA’B’C'D'

1(A44, CC, 1( BB, A DD,
:5 H—FE . ABCD.A’B’C’D'ZE BB'+E -V ABCD.ABC'D' *

CONG THUC 9: Cho hinh chép S.ABC véi cac mit phang (S4B),(SBC),(SCA) vudng goc

v6i nhau ting doi mot, dién tich cac tam giac SAB,SBC,SAC lan luot 12 $.,,5,,8;.
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. y 2éa5553
Khi dé: V; , = Y125

3
Chirng minh
a‘lh
s s o
.
bPatS4 = a, SB = b, SC = c.
1 1, 1
Suy ra §, =Eab,52 =5bc,S3 :Eca.
2 lab (lbc (lca)
1 \Ja’b’c? 2 2 2 \2.5,.5,.S,
Vs ipc :gabc: p = 3 = 3 .

CONG THUC 10: Cho hinh chép S.4BC ¢6 SA4 vudng goc v6i (ABC), hai mit phang
(S4B) va (SBC) vudng goc v6i nhau, BSC=p;ASB=a.

SB’.sin2a.tan 3
12

Khi dé: V, . =

Ching minh

SA=S8B.cosa .
(SAB) va (SBC) vudng goc voi nhau.

Nén BC vudng goc (SAB).

Tam giac SBC vuodng tai B nén BC = SB.tan f = S

ASBC

- %_SB,BC = %.SBQ.tan/?
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Ké AK vudng goc SB . Luc ndy AK sé& 1a khoang cach tir 4 dén SBC . Do AK vudng goc
BC vaSB.

Tacd AK = SA.sina = SB.sina.cosc .

UK = SBsin2a .
2
SB’.sin2a.tan 3
VS.ABC = 12 .

CONG THUC 11: Cho hinh chép déu S.ABC c6 day ABC la tam giac déu canh bang a, canh
bén bang b .

a*\3b* —a’

Khi do: V. =

12
Chirng minh
S
.-'F\_
_1{.\ - 1{-'—_—;-1—" -'---J-_-_ -':\.:-‘-':
R B R
il
AG:—AM:E.—3a=—3a B
3 2 3
3 Y r-a
SG= b —|—a| =
3 3
113, [3*—a*> a*3b°-a’
Vs ipe == ———a . = .
32 2 3 12

CONG THUC 12: Cho hinh chép tam giac déu S.4BC c6 canh day bang a va mit bén tao voi
mat phang day goc « .

3
. 3s t
Khi dé: V . :%,
Chirng minh
S
\.‘\H .If: ’ -‘J“'
B
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\/gazﬁa.

Ly
3 2 6

GM =§AM =

_l l ﬁaz ﬁatana
SABC T3 Ty R e

CONG THUC 13: Cho hinh chép tam giac déu S.4BC c¢6 cac canh bén bang b va canh bén
tao v4i mit phang day goc 2.

a’ tana

3 s 2
Khidé: V, . = J3b .sm4ﬂ.cos Jij '
Ching minh
[S
AN
d I " ‘L\\‘
f |II \\.
|I - ™
.IA: ,'I : -\'\
B
SG=bsinf.
3 3
AM = EAG = E.b.cosﬁ = BC= x/g.b.cosﬁ .
33 J3b*.sin B.cos’ B
SABC :TbZCOszﬂiVS'ABC = 4 .

CONG THUC 14: Cho hinh chép tir gidc déu S.4BCD c6 ddy ABCD 1a hinh vudng canh bang
a,va SA=SB=SC=SD=b.

a*~ab* -24a°

Khi d6: V., = -

Chirng minh

S
| I - S b ".‘ q: > A
N:n =)= ._3__:;""
L o\ M
C B
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2
SO =~/SA> —04° =,/b2—“7.
1 \/ a’ B 612\/4172 —24°

_ 2 2
I/:9./115'00__-61 40" ——

3 2 6

CONG THUC 15: Cho t&t dién ABCD ¢6 AB=CD =a, AC = BD =b,AD = BC = ¢ (tt dién

gin déu).

1
Khi dé: V' = J(=a*+b* +*)a® =b* + ) a* +b* =c?).
oo = ( ) X )

Chirng minh

Cach 1:
AV
C B
AL
CV
B' A

Dung tr dién D.A’B’C” sao cho A4, B, C 1an luot 1a trung diém cua B°C’, C’4’, A’B’ . Khi d6
tor dién D. A’B’C c6 cac canh DA’, DB’, DC’ d6i mot vudng goc.
4 1 1 1 1 1
Taco V., ZZVDA'B'C‘ =£DA .DB'.DC".
DA%+ DC"” = 4b* DA =2(a*> +b> - c?)
Tacod { DA+ DB"” =4a*> ={DB" =2(a’ -b* +¢%)
DB”+DC" =4c> |DC" =2(-a’ +b* +c°)

1
Khi d6: V/5cp = - DA'.DB'.DC" = %\/(—az+b2+cz)(a2—b2+c2)(a2+b2—c2).

2

Cach 2: Dyng lang tru AMNBCD nhu hinh bén.
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Tir gia thiét ta c6: MNDC 14 hinh thoi; cac tam giac CAN , DAM 1a cac tam giac can, suy ra:
Al L NC, Al 1 DM = AI 1 (CDMN).

, 1 1 1 1
Ta 66 Viseo = Vase =5 WV s = Wy = AIMIN = Zhamn.

, —a’+b +c?
m=—
W +m?=c? ) 22 )
Tu i en?=p n2=u
m*+n’=a’ 2
hz_czz—l72+c2
2

Suy ra:

l 2 2 2 2 2 2 2 2 2
14 =——.\J(—a " +b " +c ) a =b +c)H)a +b"—c”).
5o MJ( ) X )

Cach 3: Dyng hinh hop chit nhat AMCN.PBQOD nhu hinh bén.

Goi cac kich thudce ctia hinh hop lam, n, p.

Taco: Viypg =Vipuse = VQBCD =Viacp = EVAMCNAPBQD . Suy ra:
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1

Visen == VAMCN.PBQD =smnp.
3 3
= a’+b* -¢?
m* +n* =b’ 2
Tacod: {m* +p* =a’ < n° = —a b e
2+n2 :Cz 2
p , a’-b*+¢?
p =
2

1 2 2 2 2 2 2 2 2 2
V =——\J(—a"+b " +cNa =b"+c )a +b"—c").
5o MJ( X ) )

Cach 4:

Goi I, J, M, N, P, O lan luot 1a trung diém cua AB, CD, AC, BD, AD, BC.

Ta thiy tir gidc MINJ 1a hinh thoi. Ta ching minh duoc PQ vudng goc voi AD va BC nén
PQ vudng goc voi mp(IMJN).

Goi G 1a giao diém cua cac duong IJ, MN, PO . Taco

Vawso = 2V o = Z%PG%IJ.MN = %PQ.]J.MN .

Vi Ve =Viano = VCQMJ =Vorns = gVABCD nén
Venimo =Vaser = Vange +Vamo +Veors +Vopns) = B Visen -

1
Suy 12 Vipep =Wy =5 POLIMN .

Ta tinh duoc:
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2 2 2 2 2 2 2
IJ2:IC2—CJ2:AC +BC" AB~ (D :b +c" —a .

2 4 4 2
Tuong tu:
PO’ =l)2+c12—c2 . MN? = a’ -b*+c?
2 2
Tur do:

1 2 2 2 2 2 2 2 2 2
14 =——\J(—a"+b " +cNa =b"+c ) a +b"—c").
5o MJ( X X )
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@ HE THONG BAI TAP TU LUAN.

DANG 1. THE TiCH KHOI CHOP CO CANH BEN VUONG GOC VOI PAY

Kién thirc cin nho:
1 3 .
1) Cong thtrc tinh: V' = EB.h (B :dién tich day va £ la chiu cao cua khoi chop).

2) Chiéu cao ctia khdi chop thudng tinh bang do dai canh vudng goc véi day

Loai 1: Tinh bang cong thirc

Phwong phap giai (kién thirc can nhé):

O loai toan nay trinh bay cach tinh thé tich khdi chép c6 mét canh vudng goc véi day bang st
dung don thuan cong thic V = %B.h , trong d6 B : dién tich day va 4 1a chiéu cao cuia khoi
chop. Ta can nhé mot sb kién thirc co ban sau:

1. Cac h¢ thirc lwgng trong tam gidc vuong
® BC* = AB* + AC? A
® 4JH.BC=AB.AC
® 4AB*=BH.BC, AC*=CH.CB
1 1 1
= + ,
AH?* AB* AC?

AH? = BH.CH

2. Cac h¢ thirc trong tam giac thuong
v Pinh 1y ham cosin:

e a’=b"+c*—2bccos A

e b’=a’+c*—2accosB

o ¢’ =a*+b*-2abcosC

v Dinh 1y ham sin:
== .b =——=2R
sin4d sinB sinC
(R 1a ban kinh dudng tron ngoai tiép AABC)

v' Cong thirc tinh dién tich tam giac:

1 1 1
e S =—ah =—b.h, =—c.h
AABC 2 a 2 b 2 c

1, . 1. |
* Spc = EbcsmA :EacsmB :EabsmC
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* Ssc :C;—[;s, S\ pc = DT Trong do: p:a-‘_zﬁ, r ban
. S:\/p(p—a)(p—b)(p—c) kinh duong tron noi tiép

v’ Cong thirc tinh d6 dai duong trung tuyén:
2(bz+c2)—a2 5 2(cz2+cz)—b2

2

*m, = , m, =
4 4
. :2(az+b2)—c2
¢ 4

3. Dién tich da giac:

v Tam gidc vudng

1
* Dién tich: S, ;- = EAB.AC

v’ Dién tich tam giac déu

AB* 3

4

AB\3

2

* Dién tich: S =

* Duong cao: h =

v Hinh vuéng:
e Dién tich: S = AB’
* Duong chéo: AC = BD = AB\2

v Hinh chit nhat:
* Dién tich: S = AB.AD

« Duong chéo: AC = BD =+ AB* + AD?

v Hinh thoi:

* Dién tich: S =%AC.BD

* Pjt biét: 1 trong cic goc trong cuia hinh thoi bang 60°
, khi d6 hinh thoi dugc tao boi 2 tam giac déu.
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v Hinh thang: A D
(AD + BC) AH

* Dién tich: S =

* Dac bi¢t: Hinh thang vuong, hinh thang can

Cho hinh chop S.ABC c6 ddy ABC la tam giac vudng tai 4, AB =a, AC =2a. Canh bén S4
vuodng goc voi ddy va S4 = 2a. Tinh thé tich V' cta khéi chép S.4BC.
Loi giai

DPuong cao: S4 =2a.

Dién tich: S, ;- = ABAC _ a.

3
— Thé tich: V; . =§S s4=24

ABC*
3

Cho hinh chop S.4BC ¢6 SA L (ABC), AABC vudng cén tai A4, S4 = BC = a. Tinh theo a thé

tich ¥ cta khdi chop S.4ABC
Loi giai.
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2

. BC a | 1, a
TacO AB=—==—=nén S, . =—AB" =—.
\/5 \/E ABC 7 4
A .7 - . \ 1 1 a2 a3
Thé tich khoi chop S.ABC 1a V =—=SA.S 0 =—.a.—=—.
3 3 4 12

Céu3: Chokhéichép S.4BC c6 SA L (ABC),tam gidc ABC vudngtai B, AB=a, AC = a~/3 . Tinh
thé tich khéi chop S.4BC, biét ring SB = a~/5 .

Loi giai
5
[N
A+ = ¢
B
Tacod: SA=~SB> — AB> =2a;BC = AC* — AB* = a2
ABBC d*\2 1 a2
SABC = ) = ) = VSAABC :gSA‘SABC =5 -

Cau 4: Cho hinh chép tam gidc S.4BC c6 ddy ABC 1a tam giac déu canh @, canh bén S4 vudng goc
day va SA =2+/3a. Tinh thé tich ¥ cta khdi chép S.4BC.

Loi gidi
S
™
q* - ¢
2 3 v .I
3
Ta co SABcz%;h=SA=2«/§a:>V=%. B

CAu5:  Cho khéi chép S-4BC ¢6 S4 1 (4BC), SA=a, AB=a AC=2a vy BAC=120° Tinh thé

tich khoi chop S-4BC .
Loi gii
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(dvtt).

] 11 C— &3
6

Ta cd: Vy iy =5 SAS e =5 SA— AB.AC sin BAC =

3
: ‘. 3
Vay thé tich khéi chop S.4BC 13 < 6‘/_ .
Hinh chop S.ABCD c6 day hinh vuong, SA vudng goc véi day va S4 = a3 , AC=a~2.Khi

d6 thé tich khéi chop S.ABCD 1a
Loi giai

Tacd6 ABCD la hinh vuéong c6 AC =a+2 suyra AB=a.

| f
Vs.ascp = ES ABCD — a\/— =

Cho khoi chép S-ABCD ¢6 d4y 1a hinh chitnhat, S4 L (4BCD), AB=3a AD=2a SB=>5a.

Tinh thé tich ¥ cta khéi chop S-ABCD theo @
Loi giai
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. 1
Taco: Vg pep = E'SA'SABCD'

Xét tam giac vudng SAB co6: SA=~/SB* — AB*> =4a.

Va S 0 = AB.AD = 64" .
A 1 2 3
Nén Vg ipep :§.4a.6a =8a’.

Cho hinh chép S.4BCD ¢6 SA vudng gbc v6i mit phing (4BCD), ddy ABCD 1a hinh thang
vuongtai A va B ¢6 AB =a, AD =3a, BC = a. Biét SA = a/3, tinh thé tich khéi chép S.BCD

theo a.
Loi gidi

1
Taco Vs pep = ESA.SBCD.

1 1 1 1
Lai ¢0 Sy = S o = S = AB.(AD+BC)=—ABAD =—ABBC=—a’.

2 3
Ma S4=a\3 = Vs sen =§ax/§.%= 2 6\/5

Nhdn xét: Néu d& bai bo gia thiét AD =3a thi s& giai nhu sau:

Tacd V yep = éSA.SBCD = %SA%d (D,BC).BC = éSA.AB.BC =

a*\3
A

Cho hinh chop S.ABCD c6 ddy ABCD la hinh thoi canh a va gbc BAD =60°,54 L (ABCD)

a6

, 84 = - Thé tich khéi chép S.4BCD la

Loi giai
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Tam giac ABD déu, ¢6 canh béng a.

23 a3
4 2
&2

1
VS.ABCD ZESABCD'SA = 4

Suyra S,z =28 5, =2.

Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vudng, canh bén S4 = a+/2 va S4 vudng goc
v6i mit phang day, tam giac SBD 1a tam giac déu. Thé tich ciia khdi chop S.4ABCD bang
Loi gidi

Dit AB =x, AABD vudng cantai 4 = BD = x+/2.

Do ASBD la tam gidc déu = SB = SD = BD = x+/2.

Lai c6 ASAB vuodng tai A
— SA* + AB” = SB® & (a\/i)2 +x% = (x\/i)2

:>x2=2a2:>x:a\/§

! 1 > 24°\2
= I/tS‘.ABCD = E'SA'SABCD = ga\/i(a\/i) = 3 X
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LOAI 2: TINH THE TiICH KHOI CHOP CO CANH BEN VUONG GOC VOI PAY KHI BIET

Cau 11:

Cau 12:

GOC GIUA PUONG VA MAT
PHUONG PHAP GIAI (KIEN THUC CAN NHO):

Céch x4c dinh goc gitra duong thang va mat phang

-Néu d L (P) thi (d,(P))=90°.

—

- Néu d khong vudng goc véi (P) thi (d,(P))=(d,d') vi d' 1a hinh chiéu cia d trén (P)

Chii y: 0°<(d,(P))<90°.

Cho hinh chép SABCD, ABCD 1a hinh vudng canh 2a, SA vudng goc voi mit phang day. Goc
gitta SC va (ABCD) la 60°. Tinh thé tich khdi chop SABCD.

Loi giai

S

Vi S4 L (ABCD) nén AC la hinh chiéu cua SC trén (ABCD)
— SCA = 60°.

ABCD 1a hinh vuéng nén AC = \/m =2a+/2.

SA = AC.tan 60° = 2a~/6

Thé tich khdi chép SABCD la: V = %.4a2.2a[ = §a3\/g .

Cho hinh chdp SABC c6 ddy ABC 1a tam giac vudng can tai B v6i AC = a biét S4 vudng goc
v6i day (ABC) va SC hop véi (SAB) mot goe 30°. Tinh thé tich khéi chép SABC.

Loi giai
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S

Ta co: SA L (ABC)=> SA L BC
M BC L 4B => BC L (SAB)
— SB 13 hinh chiéu ctia SC trén (SAB)

— BSC =30°

a2

ABC la tam giac vuong can nén 4B = BC = —

Vi BC L (SAB)= BC L SB

Xét ASBC vudng tai B, SB = —> C__ao

tan 30° 2

Xét ASAB vudng tai A, SA=~/SB*> — AB* =a

2 3
Thé tich khéi chép 1a ¥ = - -9~ &
3 22 12
Céu 13: Cho hinh chop S4BC ¢o day 4BC 1a tam giac déu canh @ biét S4 vudng goc voi day 4BC va
SA hop véi (SBC) mot goc 45° Tinh thé tich khoi chop SABC.

Loi gidi
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Goi H latrung diém BC, dung AM 1 SH

Taco SA L (ABC)= SA L BC ma BC L AH

= BC L (SAH)= BC L AM.

= AM 1 (SBC) = SM lahinh chiéu ciia S4 1én mit phing (SBC)
— ASH =45°.

a3

= ASAH latam gidc vudng cantai 4 = SA = AH = -

1a23a\/§_a3
4 2 8

Thé tich khdi chép 1a V = T

LOAI 3: TINH THE TiCH KHOI CHOP CO CANH BEN VUONG GOC PAY KHI BIET GOC
GIUA HAI MAT PHANG

Cau 14:

PHUONG PHAP GIAI (KIEN THUC CAN NHO):

- Céch x4c dinh géc giira hai mat phing cit nhau: Cho hai mat phing (P) va (Q) cit nhau
theo giao tuyén ¢ . Tir mot diém / bétkitrén d ta dung dudng thing a trong (P) vudng goe
v6i d va dung duong thing b trong (Q) vudng goc véi d . Khi d6 goc giita (P) va (Q) la
goc gitta hai duong thing a va b.

- Dién tich hinh chiéu cia da giac: S'=S.cosa

(v6i S la dién tich da gidc ndm trong (P) va §' 1a dién tich hinh chiéu vudng géc cia da gidc
do trén (Q), a 1a goc gitta (P) va (Q))

Cho khdi chop S.ABCD c¢6 ddy ABCD 1a hinh vudng canh a, S4 vudng goc vi mat phing
ddy. Biét goc gifra hai mit phang (SBD) va (ABCD) 1a 30°. Tinh thé tich khoi chép S.4BCD.

Loi gidi
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S

BD 1 S4

. . BD 1 A0
Goi O la tam hinh vuéng ABCD. Khi do
BD 1 A0

= BD 1 (S40)= .
BD 1 SO
Do d6 goc gitta hai mit phing (SBD) va (ABCD) 1a goc SOA hay SOA =30".

a\/6

Xét tam giac vuéng SAQ, canh SA = AO.tan SOA = %AC. tan30° = "

1 1 a6 a6
Suy ra: Vg e :ESA'SABCD =38 at = ™
Cho khéi chop S.4BC c6 ABC la tam giic vudng cén tai A4, BC = a\/z, S4 vuong goéc voi
mit phing day. Goc giita hai mit phing (SBC) va (ABC) la 45°. Tinh thé tich khéi chép

S.4BC.
Loi gidi

BC 1L AD

Goi D la trung diém canh BC. Khi d6 .
BC 1 SD

{BC 1L AD

y :BCL(SAD):{
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Do d6 g gitta hai mit phing (SBC) va (ABC) 1a goc SDA hay SDA = 45,

: : . 1 2 .
Tam gidc SAD 1a tam giac vuong can tai 4 nén S4 = AD = EBC = % (tam giac ABC

vudng can tai A ).

2
1
Mit khéc S, = "7 nen ¥y e = 2 SAS e =

a2

2

a
2

W | —

Cau 16: Cho khdi chép S.4ABC c6 canh bén S4 vudng goc véi mat phang day. Goc giita hai mit phang

Cau 17:

(SBC) va (ABC) 1a 60°. Tinh thé tich khdi chép S.4BC biét SA=a va dién tich tam gidc
SBC bing 3a’.
Loi giai

B

Do S4 L (ABC) nén AABC la hinh chiéu vudng géc cia ASBC 1én mit phang (4BC).

2
Suyra S, 0 = Syge-€0860° =3a’.cos60° = 3621 :

, 1 1 3¢ &
Do d6 VSABC =§SA'SAABC =§.Cl.7=?.

Cho khéi chop S.ABCD c¢6 ABCD 1a hinh vudng canh a, SA vudng gbc voi mit phang day.
Géc gifra hai mit phang (SAD) va (SBC) 1a 60°. Tinh thé tich khéi chop S.4BCD.

Loi giai
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= AD 1 (S4B).

Qua S ké duong thang d song song véi AD . Khi d6 d 1a giao tuyén cua hai mat phiang
A 4 d J_ SA A J4 “oDb \ r ‘~ . 2
(S4D) va (SBC). Mit khac d L (SAB) = | gp Nengoe ASB 1a gbc gitra hai mit phang

(SBC) va (SAD) hay ASB = 60°.

Xét tam giac vuong SAB, canh S4 = AE\ =2 ;= a\/g.
tan ASB  tan 60 3

. 1 1 a3 a3
Do do: VS.ABCDZESA'SABCDZE' 3 a= =

LOAI 4. TINH THE TiCH KHOI CHOP CO CANH BEN VUONG GOC VOI PAY KHI BIET
KHOANG CACH TU 1 BIEM PEN MQT MAT PHANG.

PHUONG PHAP GIAI (KIEN THUC CAN NHO):
1) Can nh¢ kién thirc co ban vé xac dinh khoang cach tir chan dudng cao dén mat bén.

S

Day B

Xét tam gidc SHM vudng tai H, HM vuong goc voi BC va HK 1a duong cao
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0 Tinh khoang céch tir chan dudng cao H dén mit bén (SBC) ta sir dung cong thirc
HK - HM .SH
HM?* + SH*

00 Tinh d6 dai canh SH ta sir dung cong thirc
HM .HK

SH = ——
HM?* — HK*

2) Trong trudng hop bai toan cho khoang cach tir mot diém bat ki thude day dén mit bén, ta
phai dung ty 18 dé dua vé khoang cach tir chan dudng cao dén mit bén.

Cho hinh chép S.4BC c6 ddy ABC 1a tam giac déu canh @ . Canh bén SA vudng goc voi mit

av'15

day (ABC). Khoang cach d tur 4 dén mat phang (SBC)béng . Tinh V§ 5.

Loi gidi

a3

Goi M 1a trung diém BC,suyra AM 1 BC va AM = —

Goi K la hinh chiéu ctia 4 trén SM , suyra AK L SM . (1)

AM 1 BC
Ta cé{ = BC 1 (SAM )= BC 1 4K. (2)

BC 154
Tir (1) va (2),suyra AK L (SBC) nén d[ A4,(SBC)]|= 4K = a\éﬁ .
Dién tich tam gidc ABC : S ;. = #
Trong ASAM , c6 SA ___ARAM __ avf3. Vay Vs e 1 az\/g.a\/g 2—3
AM? - AK? 3 4
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Cau 20:
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Cho hinh chép S.ABCD c6 day ABCD 1a hinh chitr nhat véi AB = a, AD = 2a ; canh bén SA4

] : R 4 Y J 2 2 7.
vudng goc v6i day. Khoang cach tir diém 4 dén mit phang (SBD) bang ?a . Tinh thé tich khoi
chop S.ABCD .

Loi giai
Trong (ABCD),ké AE L BD,(E € BD).
Trong (ABCD) ,ké AH L SE,(H € SE) (1)
_[BD 154 S
i = BD 1 (SAE)=> BD 1 AH (2) A
BD 1 AE NN
Tu (1) va (2) FESS %
= AH 1 (SBD)=>d(A4,(SBD))= AH . FAS
Xét AABD vudng tai A c6 duong cao AE , ta co: it H \\\\
ap-—ABAD ___ ala _2a PARCE o N S
JaB* + up* it +4a> 5 sy Ky
Xét ASAE vuong tai A ¢6 duong cao AH , ta co: e };
2a 2a B C
Gy AHAE 3 N
VA —am®  [48 4a®
5 9

) 1 24’
V&Y Vi ipep = AB-AD.SA = %

Cho hinh chép S.ABCD c6 day ABCD 1a hinh thang vuéng tai 4 va B, AD=2BC,
AB = BC = a3 . Dudng thing S4 vudng goc véi mit phing (ABCD). Goi E 1a trung diém cua

canh AD, khoang céch d tir diém E dén mit phang (SCD) bang %. Tinh thé tich khdi chop

S.ABCD
Loi gidi
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S

2
Ta ¢6 dién tich hinh thang S, = %(AD +BC)AB = %(mﬁ +aV3)a3 = 9%

Ta cé d(A4,(SCD))=2d(E,(SCD))= #

D& thdy AC vudng géc CD do vy ké Al vudng goc véi SC thi Al =d(4,(SCD)).

Xét tam gidc vudng SAC cd Al 1a dudng cao, khi do

AC. Al

a3
SA = = a\/§.\/§.23 — av/42
\/ACZ—AIZ , a\/g B 7

2 3
Thé tich khdi chép Vy pep = %9; ~a\/75 - 1;{5'

DANG 2: THE TiCH KHOI CHOP CO HINH CHIEU CUA PINH LA CAC PIEM PAC BIET
TREN MAT PAY (KHONG TRUNG VOI CAC PINH CUA PA GIAC PAY)

PHUONG PHAP GIAI (KIEN THUC CO BAN)

+ Tém tit ngén gon kién thirc co ban can nam.
2 Z. 1 . + A
Cong thtre tinh the tich khoi chop: V = E.B.h . (Trong do: B la di¢n tich day, 4 la chiéu cao)

- Dé tinh thé tich cua khdi chop, ta thyc hién theo cac budc sau:
Budc 1: Xéac dinh duong cao. Tinh dudng cao.
Budc 2: Nhan dang ddy. Tinh dién tich cua day.

Budc 3: Tinh thé tich theo cong thirc.
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Chi y:

1. Hinh chop c6 céc canh bén bang nhau thi chan dudng cao tring véi tim cua dudng tron
ngoai tiép da giac day.

2. Néu (SAB) L (ABC) thi dwomg cao SH ciia tam gidc SAB chinh 1a duong cao cia khoi
chop S.ABC

3. Goc giira canh bén va day

Tom lai, (SM,(ABC))=SMH , VM € (4BC).
4. Goéc gitra mat bén va day:

BH AH
Chu y: HK = AA’.E , HI = BB'.E (véi AA", BB'la cac dudng cao cua tam giac ABC)

TRUONG HQP 1: HINH CHIEU CUA PINH TREN MAT PAY NAM TREN CANH CUA PA
GIAC PAY (MOT MAT BEN CUA HINH CHOP VUONG GOC VOI MAT PAY).

Céu 21: Cho hinh chép S.4BC co day 1a tam gidc ABC vudng can tai C, tam gidc SAB déu canh a
nam trong mit phang vudng goc v4i mit phang day. Tinh thé tich ctia khdi chop.
Loi giai

S

O
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Cau 23:
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ASAB déu canh ¢ = dudng cao SH = %; (SAB) L(ABC) nén SH ciing 1a dudng cao cua

AB

hinh chép S.ABC. AABC vuong cantai C nén AC=BC=—==

I~y
s

1 2 1 \/§a3

a
= SABC :EACBC:T = VS.ABC =§SH'SABC = o

Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat, AB=a, AD =2a. Tam gidc SAB
can tai S va nam trong mit phang vudng goc véi day. Puong thang SC tao v6i mit phang day
mot goc 60°. Tinh thé tich cta khdi chop S.ABCD .

Loi gidi

ASAB can tai S va nam trong mit phang vudng goc v6i mit day nén hinh chiéu vudng goc cia
Strén (ABCD) 1a trung diém H ctua AB.

CH =~/BC* + BH* = */lja

J5la
—

. Do (SC,(ABCD)) = SCH =60° nén SH = CH.tan 60° =

1 \/acf
3

S pep = ABCD =20 =V, 0p = ESH.SABCD =

Cho hinh chép S.4BC c6 day 1a tam gidc can dinh A4, AB = AC =a, BAC =120°. Matbén SAB
1a tam gidc déu va nam trong mat phing vudng goc voi ddy. Tinh thé tich khdi chép S.4BC.
Loi giai

N

C
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Goi H latrung diém cua AB, ASAB déu canh a va vudng goc v4i day nén duong cao ciia

Vo

%AB.AC.sin}ﬂ\C :%az sin120° =

\/gaz 1 a’
4 = VS‘ABC = ESH'SABC = ?

SABC =

Cho khéi chép S.ABCD c6 day 1a hinh vudng canh a, tam giac SAC vudng tai S va nam trong

Cau 24:
mit phing vudng goc voi ddy, canh bén SA tao voi ddy mot goc 60°. Tinh thé tich cua khoi
chép S.ABCD.
Do (SAC) L(ABCD) nén dudng cao SH clia tam gidc SAC 1 duong cao clia khdi chop
S.ABCD
y e T e . 2a
Tam giac SAC vudng tai S va (SA,(ABCD)) =S4H =60° = S4 = AC.cos60° =——
= SH = SA.sin 60° = @
1 J6d?
Siper =@ Vg ipep =5 SH.S yopy =———.
3 12
Cau 25: Cho tir dién ABCD c6 ABC la tam giac déu canh a, tam giac BCD cantai D va nam trong

mat phang vudng goc voi mit phing (ABC ) Biét AD hop véi (ABC ) mot goc 60°. Tinh thé

tich cua khdi tir dién da cho.
Loi gii
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D

A

Do ABCD cantai D va nim trong mit phing vudng goc v6i (ABC) nén hinh chiéu vudng

goc cia D trén (ABC) 1a trung diém H ctia BC = DH 1 (ABC)

(4D,(ABC)) = DAH = 60° = DH :AH.tan6O°:37a.
2 3
S s =*/§Ta =% :%DH.SABC :*/gT".

Cho khéi chép S.4BCD c6 day 1a hinh vudng canh a, mit bén S4B 1a tam giac can tai S va
ndm trong mdt phing vudng géc voi mit phang ddy. SC tao véi (SAB) mot goc 45°. Tinh thé

tich cua khdi chop di cho.

Loi gidi

Do ASAB cantai S va (SAB) L (ABCD) nén hinh chiéu
vudng géc cua Strén (ABCD) 1a trung diém H ctia AB = SH 1 (ABCD)
BC 1 AB,BC 1 SH = BC 1 (SAB) = (SC,(SAB))=BSC = 45° = SB = BC =a

3a

= ASAB déucanh ¢ = SHzT.
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) 1 x/§a3
o

Spep =4 =V pep = ESH'SABCD =

TRUONG HQP 2: HINH CHIEU CUA PINH TREN MAT PAY NAM O MIEN TRONG CUA PA
GIAC PAY

Cau 27: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng c6 canh V34 tam 0, SO vuong goc voi
(4ABCD), SO = a. Tinh thé tich ctia khoi chép S.ABCD .

Loi giai

Dién tich mat day 4BCD la: S ., =3a’.
R .z A 12 . 1 1 s 3
Thé tich khoi chép S.ABCD1a: V = E'SO‘SABCD = E.a.Sa =a’.

Céu 28: Cho khbi chop S-4BC ¢ SA=SB=S5C  tam giac 4BC 1a tam giac déu canh 24, khoang cach
) .3 : ‘.
gitta 4 va BC bing 7“ Tinh thé tich khéi chép S-4BC
Loi giai

S
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Goi G 1a trong tAm tam gidc ABC suyra G 1a chan dudng cao ké tir S xudng mit day

= SG L (A4BC)

Ké Ax//BC => BC//(S4, Ax)

Nén d(S4,BC)=d(BC,(S4,4x))=d (M (54, Ax)) :%d(G,(SA,Ax)) vi M4 :%GA.
Ké GH L SA.

Ax L GA
{ = Ax L (SAG)= Ax L GH .

Ta co
Ax L SG
= GH L(S4,4x)=>d(G,(S4,4x))=GH .

Do d6 d(SA,BC):%GH: GH=a.

2 2243 2a\3

Talaicd AG=—AM =— = .
3 3 2 3

1 11 1 111
Nén ——=——t——&——=— = = §G=2a.
GH® SG* AG* ~ SG* GH* AG* 4a

Ma S, =a’\3.

3
Vay V = %SABC.SG = 2“3*/5 .

Cho hinh chép S.4BCD c6 day la hinh thoi canh a, ABC =60° . Hinh chiéu vuong goc cua §
1én mat phang day 14 trong tim ciia tam gidc ABC . Goi M, N lan luot 14 trung diém ctiia 4B, SD

2426
13

. Biét cosin goc giita hai duong thing CN va SM bang . Tinh thé tich khdi chép S.4BCD

Loi giai
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Goi O=ACNBD va G latrong tam tam giac AABC tacd SG L (ABCD).

bat SG =h. Goi P latrung diém cua DM .

2426

13

NP//SM :m=m:cos@’=i
Vi day 13 hinh thoi va ABC = 60° nén AABC, AADC la cc tam gisc ddu canh a.
Khi dé:

2 2

a +a
MCD=90" = cp=2M _NC +CD2 [

2
2 a

sM _sG +GM2 +§

2 2

NP =

\/2(052 +CD?)-SD’ \/2(CG2 +SG* +CD*)~(SG* + GD?)
CN = ; _ ; .

2
2 a—+h2+a2
3 3 h* +4a’
4 \/

1(h2+aJ 30 +4d”  Ta
_— 2 _cp* 4 12 12 16
Ta co: cosCNP = NP +CN_ —CP
2NP.CN \/hz 3h% + 4a’
12V 12

B 6h* —a?
V1212 + a® B3R + 44>

2 2
Do do: 6n” —a =+2\1/3276<:>h:\/%a.

22 + B3R +4a>
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\/_a

R 1
Vay Vs ipep = 3 =S peph = [ J

Cho hinh chop S.ABC c¢6 day ABC la tam giac déu canh bang 1. Biét khoang cach tir 4 dén

J15

mat phang (SBC) bang g, tr B dén mat phang (SAC) bang To tr C dén mat phang

(SAB) bang 2£00 va hinh chiéu vudng goc cia S xubng ddy nam trong tam gidc ABC . Tinh

thé tich khéi chép S.4BC.

Loi gidi

Goi O la chan duong cao ha tir S xudng mét phang (A4BC).

bat d(0,BC)=a, d(0,4C)=b, d(0,4B)=c, SO=h.

Tacod S, 5 = Suosc + Saouc + Saous :>a+b+c=§(l) (vi AABC déu canh bang 1).

. d(0,(SBC)) oM oI 2a 2¢ 6 a
Mit khac d(A(5BC)) M 4K b = d(0,(SBC))= N
Suy ra %=%+al—2:a:h.

d(0.(S4C)) d(0,4C)  2b 26 15 _ b
Tuong ty 4(B.(51C)) ~ d(8.4C) =5 d(0,(S4C)) = NS

Lz:>b=2h.

5 1
Suy ra — 3 :h_2+
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d(0.(S4B)) d(0,4B) 2c 2c N30 ¢
fuong t d(c,(SAB))_d(C,AB)_ﬁjd(O (=520 " T’

Suy ra —2=L2+L2 c=3h.
¢ h ¢
(1):>h+2h+3h=£<:>h=£:>V:1.SO.SAABC=L.
2 12 3 48

7 . 1
Vay thé tich khoi chop S.4BC bang yrs

TRUONG HQP 3: HINH CHIEU CUA PINH TREN MAT PAY NAM O MIEN NGOAI CUA PA

GIAC PAY

Céu 31: Cho hinh chop S.4BC c6 ddy ABC latam giac vudng can tai 4, biét AB = AC = a . Hinh chiéu
ciia dinh S 1én mit phang (4BC) la diém H ddi xtng v6i 4 qua BC. Géc giita S4 va day

bang 45°. Tinh thé tich cua khdi chop S.4ABC theo a.
Loi gii

Vi H i xtmg véi A qua BC va AABC vudng cantai 4 nén ABHC 1a hinh vudng.
Do SH 1 (ABC) nén goc giita S4 va mit phiang (A4BC) 1a goc SAH =45°.
Suy ra SH = AH = a2

1 2\/_a

Vay thé tich ctia khéi chop S.ABC 13 V; . =3SH S e = a\f -

Céu 32: Cho hinh chop S.ABC c6 ddy ABC 1a tam giac déu canh « . Hinh chiéu cua dinh S 1én mat
phing (4ABC) 1a diém H dbi xtng v6i 4 qua BC. Biét S4 =2a. Tinh thé tich ctia khdi chop

S.ABC theo a.
Loi giai
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DANG 3:

Cau 33:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

5 . \ 3
Vi H déi ximg voi A qua BC va AABC déunén AH =2.“2 —af3.

Do SH 1 (ABC) nén tam giac SAH vuong tai H, do do SH =~SA* — AH* =\J4d* -3a* =a

1 1 \/gaz \/§a3

Vay thé tich cta khéi chop S.4BC 1a VS.ABC:E.SH.SMBC =3aT T,

THE TICH KHOI CHOP PEU
PHUONG PHAP GIAI (KIEN THUC CAN NHO)

1) Hinh chép déu: La hinh chop c6 day 1a mot da giac déu va cac canh bén bang nhau.
2) Tinh chit: Trong hinh chop déu ta cé:

'] Chan duong cao 1 tim dudng tron ngoai tiép ddy.

"] Cac mat bén 1a nhitng tam giac can bang nhau.

'] Cac canh bén hop véi day cac gbc bang nhau.

[ Cac mat bén hop véi dy cac goc bang nhau.

3) Tt dién déu: Hinh hinh chop c6 bén mit 1a tam giac déu.

Pudng cao la duwdmg ké tir dinh qua tim cia day.

Cho hinh chép tam giac ddu S.4BC ¢ canh day bing @ , dudng cao cta hinh chop bang a3 .

Tinh thé tich khéi chop S.ABC .
Loi giai

Swu tdm va bién soan
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S

Goi H 1a trong tim tam gidc déu 4BC . Khi d6 SH L (A4BC) tai H .

a’\3
YR

Dién tich tam giac déu ABC 1a S, = %.AB.BC. sin ABC = %.a.a.sin 60° =

. R . 1 1 azx/g a’
Thé tich khdi chop S.ABC 1a V =—SH.S . =—.a/3. =—.
3 3 4 4
Céu 34: Cho hinh chép tam giac déu S.4BC c6 dudng cao bang a2 . Goi H 1a trong tam cda tam gidc
ABC , AH =a . Tinh thé tich khdi chop S.4BC.
Loi giai

Goi E 1a trung diém cua BC . Khido AE L BC tai E.

Do H 14 trong tm cuia tam giac déu ABC nén AE = %AH = 3761.
3a
. . n . AE By
Xét tam giac ABE vudngtai £: AB=— D=—=a\/§:>BC=a\/§.
sin60” /3
2

Page 41

Swu tdm va bién soan



CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

1 1 3 3423
——BCAE==aJ3.2a= .
asc = 5 a\/— 2a

Dién tich tam giac déu 4ABC 1a S 2

2 3
PN E R L

Thé tich khéi chop S.4BC 1 ¥ = %.AH.S >

ABC —

Céu 35: Thé tich khdi chop tam gidc déu S.ABC c6 canh ddy bing a, canh bén bang 3a .
Loi giai

Goi H latrong tim ciia tam gidc ABC = SH 1 (ABC). Khi d6 V=§ SH. S, s (dokhdi

chop S.4ABC déu).

2
Tacs A =203 a3 o o am - 26 : S =ﬂ;
372 3 NE) 4
2 3
Suy ra V:l.“*/%.“ V3 _ @26 (dvtt).
373 4 12
Cau 36: Cho hinh chép tir gidc déu S.ABCD c6 canh day bang 20 , canh bén bang 30. Tinh thé tich ¥/
ctia khdi chop di cho.
Loi giai

Trong mit phang ABCD, goi O =ACNBD , do hinh chép S.4BCD 1a hinh chép tir gidc déu
nén SO L (ABCD) . Pay la hinh vuong canh 20 = 40 = % =10V2.
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Cau 37:

Cau 38:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Trong tam giac vudng SAO c¢6 SO=+S4* - 40* = 1047 .

4000~/7
T

: ‘. 1
Thé tich V' cta khoi chop trén la ¥ = %SO.S ncp = 510\/7 400 =

Cho hinh chép tam giac déu S.ABC c6 canh day bang a, canh bén bang a2 . Tinh thé tich
khéi chop S.4BC .

Loi giai

Goi E la trung diém ciia BC (1) va H la trong tam tam giac ABC . Khi d6 SH L (A4BC) tai
H .Do (1) nén AE L BC tai E.

Xét tam giac ABE vudng tai E:

AE:AB.sin,@:a,sin60°=£:>AH:%AE:£.a\/§=a\/§'
2 3 3 2 3
Xét tam gidc SAH vuong tai H : SH =~/SA* — AH® = an’E .

a*\3
YR

Dién tich tam giac déu ABC 1a S, = %.AB.BC. sin ABC = %.a.a.sin 60° =

a~'15 a2x/§_a3\/§

1
ABC T3t g 4 12

Thé tich khéi chép S.ABC 1a V = %.SH.S

Cho hinh chép tam giac déu S.4BC c6 canh day bang @, goc giita mat phing (SBC) va mat
phing (ABC) 1a 45" . Tinh thé tich khdi chop S.4BC.

Loi giai
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Goi E la trung diém ciia BC va H la trong tam tam giac ABC . Khi d6 SH L (A4BC) tai H
vi AE L BC tai E.

Taco SE L BC tai E (do tam giac SBC céantai S).
(SBC)N(4BC)=BC

Tacé {SE L BC, SE (SBC) = ((SBC),(ABC))=(SE, AE)=SEA=45".
AE 1 BC, AE < (A4BC)

a\/§ 1 a\/g .

Xét tam giac ABE vuong tai E: AE = AB.sin ABE = a.sin 60° = = HE :E.AE =

V3 a3

Xét tam giac SHE vudng tai H : SH = HE.tan SEA = aT.tan 45° = s

Dién tich tam giac déu 4BC 1a S, = %.AB.BC. sin ABC = %.a.a.sin 60° =

a*\3
.

_1 a\/g azx/g_cf

Thé tich khéi chép S.4BC 1a v =L sps,  —L a¥3 .
3 376 4 24

Ciu 39: Tinh thé tich khéi chop tir gidc déu S.4BCD c6 canh day bang a va goc giita mit bén va mit
phang chtra da giac day bang 60°?

Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Vi S.ABCD 1a hinh chép déu nén ABCD 14 hinh vudng, goi O1la tdm ciia hinh vuéng 4BCD
thi ta c6 SO 1a duong cao cua hinh chop S.ABCD .

Dién tich ddy ABCD 1a S ,., =a.a=a’.

Goi 7 1a trung diém cua BCthitacéd OI L BCva SI 1 BC nén gbc giira mit bén (SBC) va mit
day (ABCD) 1a goc SIO = 60°.

Tir do: SO = OI.tanglbz%.
3
Thé tich khéi chép Vi pep = %%az =2 f :

Cho hinh chép tam giac déu S.ABC c6 chiéu cao bang 2a, SBA = 45°. Tinh thé tich khéi chop
S.ABC .

Loi giai

Goi H 1a trong tAm tam giac ABC va D 1a trung diém canh 4B .Khi d6 SH J_(ABC ) tai
H . Tam giac ABC déunén CD L AB tai D, tam gidc SAB cantai S nén SD L AB tai D.

Xét tam giac SBD vuong tai D : SD = BD.tan SBD = BD.tan45° = BD .
Xét tam giac CDB vuéng tai D :

CD = BD.tan CBD = BD.tan 60° :BD\/§:>DH:§CD: BD3‘6

Xét tam giac SDH vuong tai H :

2
SH* + DH? = SD? <:>4a2+%:BD2:>BD:a\/€:>AB:2BD:2a\/E.
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Cau 41:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Dién tich tam gidc déu 4BC 13 S, = %.AB.BC. sin ABC = %.mﬁzaﬁ. sin 60° = 6+/3a’.

Thé tich khdi chép S.ABC 1a V = %.SH.SABC = %.2a.6\/§a2 =434,

Cho hinh chép tam giac déu S.ABC c6 goc giita mit phang (S4B) va mit day bang 30°. Khoang
cach tir chan dudng cao cta hinh chdp dén mit phang (SAB ) bang a . Tinh thé tich khéi chop
S.ABC

Loi giai

Goi H latrong tim tam giac ABC va D la trung diém ciia canh AB . Khi d6 SH L (ABC)
tai H . Do tam giac ABC déunén CD L AB tai D, tam giac SAB cantai S nén SD L AB
(S4B)(4BC) = 4B
tai D.Tacé {SD L AB,SD < (SAB) = ((S4B),(4BC))=(SD,CD)=SDC =30
CD 1 AB,CD = (A4BC)

Trong tam giac SDH , dung HK 1 SD tai K .

AB 1 SD
Ta co { D AB 1(SCD) ma HK —(SCD) nén HK L AB.

AB 1L DC

HK LSD, HK L AB
Taco {SDNAB=D = HK 1 (SAB) tai K =d(H,(SAB))=HK =a.
SD, AB c (S4B)

HK HK

——=————=2a4=DC=3DH =6a.
sinSDC  sin30

Xét tam giac DHK vuongtai K : DH =

Xét tam giac BCD vuong tai D : BC = D/C-\ = .6a - =4a\3.
sin ABC ~ sin60

Page 46

Swu tdm va bién soan



Cau 42:

Cau 43:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Xét tam giac SDH vudng tai H : SH = DH.tan SDC = 2a.tan 30° = \2/,_“_
3
X 1 .= 1 .
Dién tich tam gide déu ABC 14 § ,c =—.AB.BC.sin ABC = E.4a\/§ 4af3.sin 60" =124°/3 .
L o1 1 2a ., .
Thé tich khéi chop S.ABC 1a V ==SH.S, ;. =—.—=.12a*\[3 =84".
3 3’3
. . PN YUY \ N Y A 1Y 612\/5

Cho hinh chop tam gidc déu S.ABC ¢6 d6 dai dudng cao bang a , dién tich mat bén bang T

. Thé tich cua khéi chop di cho bang.

Goi H 1a tdm cta tam giac déu 4BC .

Khi d6 SH L(ABC), SH =a.

x3

1
bit BC = x Khi d6 HM =§AM e

2
Xét ASHM vuong tai H C6 SM =~SH* + HM* = |a* +[%J .

2
V39 1 1 3 a*\3
Sasse :TZEBC.SM :E.x. a’+ o =>Xx=a= 8,50 = 4
. 1 P ENCIANE]
Thé tich Vs - =§SH.SMBC =§a. 1 = o

Cho hinh chop tir gide déu S.ABCD c6 canh day bang a | goc giita canh bén va mit phang day
bang 60°. Tinh thé tich khéi chép S.ABCD .
Loi giai
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Goi 0= AC~BD= SO L (ABCD) va SBO=60°.

\/5 a6

Puong cao SO = OB.tan 60° = aT.tan 60° = 5

2 1 la\/gaz_a3\/€

SO.S =

SABCDZE 9 4BCD E 2 : 6

Céu 44: Tinh thé tich khdi chép tir gidc déu S.4BCD c6 canh day bang a va géc ¢ dinh ctua mit bén
bang 60°?

Loi giai

e

A\
”-—

LAY

\
S

Vi S.4BCD 12 hinh chop déu nén ABCD 14 hinh vudng, goi O1a tdm cta hinh vuéng ABCD
thi ta c6 SO la duong cao cua hinh chép S.ABCD .

Dién tich ddy ABCD 13 S ., =@’
Vi BSC = 60" nén tam gidc SBC déu SB = a vAy canh bén cua hinh chép 13 a

Tacé: BD =a~/2 nén tam giac SBDla tam giac vudéng can dinh S'.

a2

Puong cao SO = -

3
Thé tich khéi chop V yucp = % "‘25 & = %
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Céu 45: Cho hinh chop tam giac déu S.4BC ¢ canh AB bang a . Cac canh bén SA, SB, SC cung tao
v6i mat day mot goc 60 . Goi D 1a giao diém cia SA v6i mit phang qua BC va vudng goc
v6i SA . Tinh thé tich V' cua khéi chop S.BCD?

Loi giai
Y
A
rd :lll\;:\
// II',\\.\\
A [ \,
rd [ Y
/’/ i \ LR
D _~ : \ \ \\\
P - | - v ) \\
4 45}?:‘3\‘ IV E> O
= -_-*r_ T‘ﬁx ‘\ i
‘*-..\_H.. ~ - - _‘I :\. . :hf_r
= | M
T Vo
Q'&L’j
B

Goi O 1a tim dudng tron ngoai tiép tam giac ABC va M 1a trung diém BC .

Vi S.4ABC 1a chop tam giac déu nén SO L (4BC) .

K¢ BD 1S4 tai D . Taco = BC 1 (S4M )= BC L 54.

BC 1L SM
BC 1 AM

SA L BD
+) — SA 1 (BCD).

SA 1 BC

a\3

+) Trong ASAO : tan SA0 = tan 60° =Z—g:>SO=AO-‘['<1H6Oo :T.\/g:a

A0 a3 1 2a3

+) Trong ASAO: cos SAO = cos 60" = > S4 =

3 2 3

o 2 2 2
+) Trong ASAC': cosASC:SA ;;ACSCAC :%_
+) TI‘OIlg ASDC : SD:SC-COSIR:%_

1 I ANERPANE)
1) VSAABC=§'SAABC'S0:§a' 4 = TR
5a3
9 VS.BCD:S_D: 12 :é Y zé.a3\/§=5a3\/§
Viwe SA 2a3 8 P78 12 9
3
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5a2\/§
et

Vay thé tich khéi chop S.BCD 1a 5

Céu 46: Cho hinh chép tir gidc déu S-ABCD c¢6 canh day bang a . Khoang cach tir trong tim G ciia tam

giac SAC dén mit phing (SBC) bing # . Tinh thé tich khéi chép S.ABCD .

Loi gidi

Goi O latam cua hinh vuéng ABCD .

Do hinh chép S.ABCD 14 hinh chép tir giac déu nén SO L (4BCD).

Tacc')M=&=E.Suyrad(O,(SBC))=i.a\/€=a\/€.
d(0,(SBC)) SO 3 279 6

Goi E 1a trung diém cua canh BC = OE 1L BC .

Ké OH L SE,(H e SE)(1).

BC L OE

— BC L (SOE)= BC L OH(2).
BC L SO

:a\/g_

6

Tir (1) va (2) suyra OH L (SBC)= OH =d(0,(SBC))

1 1 1 1 1 1 1 1 2 a2
2 = >t = 2= 2 2 - 2 2 2 :
OH SO OF SO OH OF (a\/g] (aj a 2

6

1 1 a2 , a*\2
Vs.asep ZESO'SABCD = g > .

Céiu 47: Cho hinh chop déu S.4BC co6 day 1a tam giac déu canh a. Goi M, N lan luot 13 trung diém
cta SB, SC. Biét (AMN) L (SBC). Tinh thé tich khéi chép S.4BC .

Loi giai
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S

Goi E la trung diém MN, K la trung diém BC, H la tim duong tron ngoai tiép tam giac
ABC .

Taco: S,E,K thang hang va 4, H,K thang hang.

Taco: ASAB=ASAC = AM = AN = tam giac AMN cantai 4 = AE | MN

(AMN) L (SBC)
. |(AMN)N(SBC) = MN
Ta co: = AE 1 (SBC)
AE | MN
AE < (AMN)
= AE 1 SK
. SE _SM _1 ‘ ) e
Taco: —=——=— = E latrungdiém SK = tam gidc SAK cantai 4
SK SB 2
oas = ak =B
2
2 2 1 2 3
Taco: SH =/ SA> — AH* :1f3a _3a = a\/75, Sisc :i
4 9 6 4
1 a3\/§
Suy ra: Vs upc = ESH'SAABC = YRR
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QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI 4: KHOANG CACH

DANG 4: THE TiCH KHOI LANG TRU PUNG - PEU

Cau 48:

Cau 49:

Cau 50:
Cau 51:

Cau 52:

Cau 53:
Cau 54:

Cau 55:

Cau 56:

Cau 57:

Cau 58:

Cau 59:

Cau 60:

Cau 61:

Cau 62:

Cho khéi liang try dimg ABC.A'B'C' ¢6 BB'=a, ddy ABC 1a tam gic vudng can tai B va
BA=BC =a. Tinh thé tich ¥ cta khéi ling tru di cho.

Cho khéi hop chir nhat ABCD.A'B'C'D' ¢6 AB=3, AC =5, AA' =8. Thé tich kh6i hop da cho
bang

Khéi lap phuong ABCD.A'B'C'D’ ¢6 d6 dai doan A'C = a . Thé tich khéi d6 1a

Cho khéi lang tru dimg ABC.A'B'C' c¢6 day ABC 1a tam giac vudng tai B, canh AB=a,
BC =2a, AA' =a. Thé tich khéi lang tru da cho 1a

Cho khéi lang tru dimg ABC.A'B'C’' ¢6 ddy ABC la tam gidc vudng can tai A, AB=4a va
AA' = a/3. Thé tich khi lang try ABC.A'B'C’ bing

Thé tich khéi lang tru dimg ABC.A'B'C’ c6 day 1 tam gidc déu canh a va AA'=a/3 bing
Cho lang tru déu ABC.A'B'C' c6 canh d4y bing 2a, do dai canh bén bing a+/3 . Thé tich ¥
ctia khdi lang tru bang

Cho khbi lang try tr gidc déu c6 canh day bang a, chidu cao bang 2a. Thé tich khdi lang try da
cho bing

Cho hinh lang try tir gidc déu c6 canh day bang a\/z , canh bén bang a\/g . Thé tich ctia khi
ling tru d6 bang

Cho ling try tam giac déu c6 do dai tit ca cac canh bang 3a . Thé tich khdi ling tru dd cho bang

Cho khdi lang tru dmg ABC.A'B'C' ¢6 ddy ABC 1a tam giac vudng can tai B . Biét C'4 = a2
va AC'C =45°. Thé tich cua khéi lang try da cho bang

Cho lang try dung ABC.A'B'C’ c6 day la tam giac déu canh bang 2. Mat phang (4B'C’) tao
v6i mit day bang 45°. Thé tich lang tru 4BC.A'B'C’ bang

Cho khdi hop ding ABCD.A,B,C,D, c6 day ABCD la hinh thoi canh a, ABC = 120°, duong
thang AC, tao véi mit phang (ABCD) mot goc 60° . Tinh thé tich khéi hop di cho

Cho lang tru dtmg ABC.A'B'C' ¢6 day ABC la tam giac déu canh a/3.Goi M 1a trung diém
ctia BC, A'M = a+/3 . Thé tich khéi lang try ABC.A'B'C’ bang

Cho lang try dung ABC.A'B'C"' ¢6 ddy ABC la tam giac vudng can tai B va AC =2a, bict
rang (A'BC) hop vai day (ABC) mot goc 45° .Thé tich lang try 1a:
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Cau 63:

Cau 64:

Cau 65:
Cau 66:

Cau 67:

Cau 68:

Cau 69:

Cau 70:

Cau 71:

Cau 72:

Cau 73:

Cau 74:

Cau 75:

Cau 76:

Cau 77:

Cau 78:

Cau 79:

Cau 80:

Cau 81:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cho hinh hop dimg ABCD.A'B'C'D’ ¢6 day 1a hinh vudng canh a . Khoang cach tir diém 4 dén
- < 1] 1] M a\/g P A L7 3 A
mat phang A'BCD" bang — Tinh thé tich hinh hop theo a.

Lang tru dtng ABC.A'B'C' c6 ddy ABC la tam giac vuodng tai A, BC =2a, AB = a. Mat bén
BB'C'C 1a hinh vudng. Khi d6 thé tich ling tru Ia

Thé tich cua khoi lang tru luc gidc déu co tat ca cac canh bang a

Cho hinh hép dng ABCD.A'B'C'D’' ¢6 day ABCD 1la hinh thoi canh a, goc BAD =60°. Cho
biét goc giita duong chéo BD' va mit ddy bang 60°. Thé tich khdi hop da cho 1a

Cho lang tru tam gidc déu ABC.4A'B'C’' c6 canh day bang a . Goc tao boi duong thang A4'B va
mit phing (A44'C) béng 30°. Thé tich khéi lang tru bang

Cho hinh ling try tam giac déu ABC.A'B'C' ¢6 AB=a, goc giita dudong thing 4'C va mit
phing (ABC) bang 45°. Thé tich khdi lang tru ABC.A'B'C’ bang

Cho lang try tam gidc déu ABC.A'B'C’ ¢6 canh day bang2a. Puong thang 4'B tao véi day mot
goc 60°. Tinh thé tich cta khoi lang tru do.

Cho hinh lang try tam giac déu ABC.A'B'C' ¢6 AB =4a, goc gitta duong thang A'C va mat
phang (A4BC) bang 45°. Thé tich khi lang tru ABC.A'B'C’ bang

Cho khdi lang tru tam gidc déu ABC.A'B'C’,biét AB=a, AB = a7 . Thé tich ¥ cua khdi lang
tru la

Cho lang try tam gidc déu ABC.A'B'C' c6 canh bén bang 2a. Pady ABC noi ti€p dudong tron
ban kinh R =a . Tinh the tich khoi lang tru da cho.

Cho hinh lang tru déu ABC.A'B'C’, d4y 1a tam giac déu canh a géc giita hai mét phang (A'BC)
va (ABC) bang 60" . Thé tich cua khéi lang tru ABC.A'B'C’ bing

Cho hinh lang try ding ABC.A'B'C’ ¢6 ddy ABC la tam giac vudng, AB = BC =a . Biét ring
goc gitra hai mit phang (ACC')va (AB'C') bing 60°. Tinh thé tich khéi chép B'.ACC'A’.
Cho lang tru dung ABC.A'B'C". Biét r?mg gbc gilra hai mat ph'fmg (A'BC) va (ABC) la 30°,
tam giac 4'BC déu va c6 dién tich bang V3. Thé tich khéi lang try ABC.A'B'C’ biang

Cho hinh hop dtmg ABCD.A'B'C'D' c¢6 day 1a hinh vudng canh a, géc giita mit phang
(D'A4B) va mit phang (ABCD) 1a 30°. Thé tich khdi hop ABCD.A'B'C'D' bing

Cho khéi lang tru tam gidc déu ABC.A'B'C' ¢6 AB=a, goc gitta dudng thang A'B va mit
phang (BCC'B') bang 30°. Thé tich khdi lang tru da cho bang

Cho ling try dmg ABC.A'B'C’ ¢6 ddy ABC la tam giac déu canh bang 2a. Biét dién tich tam
gidc A'BC bing 2a*/3 . Tinh thé tich khéi ling tru ABC.A'B'C’.

Cho khoi hop hinh chit nhat ABCD.A'B'C'D' c¢6 day hinh vuong, AC = 2x/§a ,
((C'BD),(ABCD))=60°. Thé tich ctia khdi hdp chit nhat da cho bang

Cho khéi ling tru déu ABC.A'B'C’ ¢6 canh day bang 2a. Khoang cach tir diém A' dén mit
phang (4B'C") bang a. Thé tich khdi lang try di cho la

Cho hinh 1ap phuong ABCD.A'B'C'D' ¢6 khoang cach giita hai dudng thang AB' va BD bang
2\3a

T Thé tich cia khdi 1ap phuong A4BCD.A'B'C'D’ bang
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DANG 5: THE TiCH KHOI LANG TRU XIEN

Cau 82:

Cau 83:

Cau 84:

Cau 85:

Cau 86:

Cau 87:

Cau 88:

Cau 89:

Cau 90:

Cau 91:

Cau 92:

Cau 93:

Cho hinh ling try ABC.A'B'C’ c6 day la tam giac déu canh a, goc gitra canh bén va mit phing
day bang 30". Hinh chiéu ciia A’ xudng mit phang (ABC ) tring voi trung diém cia BC . Tinh
thé tich khéi lang tru ABC.A'B'C’.

Cho khdi lang try tam giac ABC.A'B'C’ ¢b day 1a tam giac déu canh a. Do dai canh bén bang 4
a. Mt phang (BCC'B') vudng gbc véi ddy va B'BC =30°. Thé tich khdi chép A.CC'B’ bing
Cho khdi lang tru ABCD.A'B'C'D’ ¢6 ddy ABCD 14 hinh thoi canh a, ABC =60° . Chan duong
cao ha tir B’ triing v&i tim O ciia ddy ABCD, goc giita mat phang (BB'C'C) véi dy bang 60°
. Thé tich khdi lang tru d4 cho bang

Cho hinh lang tru ABC.A'B'C' ¢6 tat ca cac canh bﬁng a, cac canh bén tao voi day goc 60°.
Tinh thé tich khéi lang tru 4BC.A'B'C’bang

Cho khéi lang tru ABCD.A'B'C'D’ ¢6 ddy ABCD 1a hinh vudng canh a . Hinh chiéu cta B’ 1én
mp(ABCD) trung véi giao diém cia AC va BD, biét goc gitta hai mit phang (ABA') va
(4ABCD) bang 60°. Tinh thé tich khi lang tru ABCD.A'B'C'D' .

Cho hinh lang try tam giac ABC.A'B'C' c6 day ABC la tam giac vudng tai B,
AB =3a, AC =5a , hinh chiéu cia A’ xudng mit phang (ABC) la trong tim tam giac ABC . Biét
mat bén ACC’'A"hop voi mat ddy A'B'C' mot gée 60°, thé tich khéi lang try ABC.A'B'C' 1a
Cho khéi hép ABCD.A'B'C'D' ¢6 day ABCD 1a hinh thoi canh @, ABC =120°. Hinh chiéu
vuong goc cua D' 1én (ABCD) tring v6i giao diém cua AC va BD, goc giita hai mit phang
(ADD'A") va (A'B'C'D') bang 45°. Theé tich khoi hop da cho bang

Cho hinh lang try ABC.A'B'C" c6 tam gidc ddy ABC vuong dinh A4, AB:a,Asz/ga ,
A'A=A'B=A'C va mit phang (4BB'A’) tao v6i mit diy (4BC) mot goc 60°. Tinh thé tich
V' cta lang tru da cho.

Cho lang try ABC.A'B'C" ¢c6 déy tam giac ABC vudngtai 4, AB=a,BC =2a, biét hinh chiéu
ciia A' 1én mit phing (ABC ) tring v6i trung diém cua canh BC . Goc giita AA'va mit phang
(4BC)bang 60°. Khi d6 thé tich cua hinh tru ABC.4'B'C'bang:

Cho ling tru ABCD.A'B'C'D' ¢ ddy ABCD 1a hinh thoi canh 2a, gbc BAD=120. Biét
A'A= A'B= A'C va goc giira hai mit phang (A’AC ) va mit phang day (ABCD) bang 60°. Tinh
thé tich ctia khdi lang tru ABCD.A'B'C'D' .

Cho hinh lang try ABC.A'B'C’ ¢6 day la tam giac déu canh a . Hinh chiéu vudng goc ctia 4 trén
mit phang (A'B’C') tring v6i trung diém H cua B'C’. Biét rang goc gitta A4’ va mat phang
(4'B'C') bang 60°. Thé tich cua khdi ling tru 4BC.4'B'C’ bing

Cho khéi ling tru ABC.A'B'C’, khoang cach tit C dén BB’ 1a /5, khoang cach tr A dén BB’
va CC' lan luot 1 1;2. Hinh chiéu vudng goc cia 4 1én mit phing (4'B'C") 1a trung diém M

15

cua B'C', AM = = Thé tich cua khdi lang try da cho bang.
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O
% QUAN HE VUONG GOC
E TRONG KHONG GIAN
O

BAI 4: KHOANG CACH

DANG 4: THE TiCH KHOI LANG TRU PUNG - PEU

Ciau 48: Cho khéi ling tru dimg ABC.A'B'C' ¢6 BB =a, ddy ABC la tam giac vudng can tai B va
BA=BC =aq. Tinh thé tich ¥ cua khdi lang tru da cho.
Loi giai

A' B’

1 1 3

=S BB' =—BA.BC.BB'

V . =—.a.a.q=—.

ABC.A'B'C'

Cau 49: Cho khéi hop chir nhat ABCD.A'B'C'D' ¢ AB=3, AC =5, AA' =8. Thé tich kh6i hop da cho
bang
Loi giai

AL ' D
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Cau 50:

Cau 51:

Cau 52:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Tacod: AD=BC =~ AC*— AB*> =4.
Thé tich khdi hop chir nhat da cho la: V = AB.AD.AA' =3.4.8=96.

Khéi 1ap phuong ABCD.A'B'C'D' ¢6 d6 dai doan A'C =a . Thé tich khdi d6 1a

Loi giai
A! DV
\
\
\\ ,
B’ \ C
\\
\
\
\
\
\
\
\
\
\
A \
S D
/// \\\ \\
B C

Tacé: A'C* = AA” + AC* = AA” + AB* + BC* =3A4B".

3 3
3
Suyra: AB=—= aj =a\/_.

a
—.DOdéI V poy — | T
\/5 \/g ABCD.A'B'C'D (\/g 9

Cho khdi lang tru ding ABC.A'B'C' ¢6 day ABC la tam giac vuong tai B, canh AB=a,
BC=2a, AA' = a. Thé tich khdi lang tru da cho 1a
Loi giai

A'C

Taco AABC vudngtai B nén S, ,,. = %.AB.BC = %.a.2a =a’.

Vay thé tich khoi lang tru dd cho 1a V ;. ,p = Sype-AAd =a*a=a’.

Cho khéi lang tru dimg ABC.A'B'C’' ¢6 ddy ABC la tam gidc vudng can tai A, AB=4a va
AA' = a/3. Thé tich khéi lang try ABC.A'B'C’ bing
Loi giai

da
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Cau 53:

Cau 54:

Cau 55:

Cau 56:

Cau 57:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
: , 1
Thé tich khdi ling tru dd cho 1a V' =S, .. 44" = EABZ.AA’ =84°/3.

Thé tich khéi ling tru dimg ABC.A'B'C’ ¢6 day 1 tam gidc déu canh a va AA' = a+/3 bing
Loi giai

Pay 1a tam giac déu canh «, suy ra dién tich day B =

a*\3
I
ABC.A'B'C’ 1a khéi lang tru dimg nén c6 chidu cao h = A4 = a /3 .

Thé tich khéi lang tru ABC.A'B'C' 1aV =B.h=

2 3
SEPN

4

Cho ling tru ddu ABC.A'B'C' ¢ canh d4y bing 2a, d6 dai canh bén bing a~/3 . Thé tich ¥
ctia khdi lang tru bang
Loi giai

Theo tinh chét ling tru tam gidc déu, day 1a tam giac déu ABC va canh bén vudng goc véi day.
3
Do d6 ap dung cong thitcc V' =S, ,,..h = (201)2 .g.a\f = 3%.

Cho khdi lang try tir gic déu c6 canh day bang a, chidu cao bang 2a. Thé tich khi lang tru da
cho bing
Loi giai

Tacod: V=Bh=a’2a=2a".

Cho hinh lang try tr gidc déu co canh ddy bang a\/z , canh bén bing a\/g . Thé tich cua khéi
ling tru d6 bang
Loi giai

Ling tru d3 cho 1a lang tru t&r giac déu nén day 1a hinh vuéng canh bing a\/E . Canh bén vudng
gdc voi mat day.

2 2
= Dién tich day cua hinh lang tru la B = (a\/E) =2a".

Vay thé tich ctia khdi lang tru di cho bang V = B.h = 2a*.a5 =245,

Cho ling try tam giac déu c6 do dai tat ca cac canh bang 3a . Thé tich khdi ling tru dd cho bang
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Cau 58:

Cau 59:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Loi giai

2 £_9a2\/§

4 4

Dién tich day cuia hinh lang try 1a: B =(3a)

Chiéu cao cta hinh lang tru la: h=3a.

9a2\/§ 3= 27a3\/§
L es .

Thé tich khéi lang tru 1a: ¥ = B.h = ;

Cho khdi lang tru dmg ABC.A'B'C’' ¢b ddy ABC 13 tam giac vudng can tai B . Biét C'4 = a2
va AC'C =45°. Thé tich caa khéi lang tru da cho bang
Loi giai

A (o

B

Trong AACC' ¢o AC:AC'.sinA/C??:a\/E.gza; CC':AC'.cosA/C%:a\/E.%za.

Trong ABAC c6 AC = BA» + BC? < AC? =2B4> = B4 =2 _ ay2 .
V22
X , L 1s . , o1 ) 1 & a
Thé tich cua khoi lang trula V. per = CC.S, 5 = CC .E.BA = a.5.7 = ”y

Cho ling try dimg ABC.A'B'C’ cb day la tam gidc déu canh bang 2. Mit phiang (4B'C’) tao
v6i mit day bang 45°. Thé tich lang tru 4BC.A'B'C’ bang
Loi giai
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Cau 60:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A

B

AN
N\ N

N

1}_{3

CV

Xét (AB'C') va (A'B'C"): Goi M la trung diém cua B'C’, vi tam gidc A'B'C’'déu nén
A'M 1 B'C', mat khac lang tru ABC.A'B'C'la lang tru ding nén AA' 1L B'C'. Do do
(AA'M) L B'C'. Vay (AB'C"),(A'B'C'))= AMA’ = 45°

Tam giac AA'M vudong tai A" va co AMA' =45° nén vudng can tai A4’ do do

2’3
= _5

AA' = A'M = % =3 S, p0 =

3

Suyra Ve e = AA'S e =323 =3.

Cho khéi hop dimg ABCD.AB,C,D, ¢6 day ABCD 1a hinh thoi canh a, ABC =120°, dudng

thang AC, tao véi mit phang (ABCD) mot goc 60° . Tinh thé tich khéi hop di cho

Ay

Tac CC, L(4BCD)= (4G, ,(4BCD))=CAC=60';

AC? = BA> + BC* —2BA.BC.cos ABC = a3 .

Xét tam gidc vudng ACC,, cé: CC, = AC.tan C,AC =3a .

Vay VABCDAAIBICIDI

Loi giai
B
1
I
1
1 ~ o -
[ ~.
I = ~
I ~o
1 ~ - -
I 4.
1) SRR — S
!
!
/
7/
D,
3
=8 3cp-CC, = BA.BC.sin120°.CC, = 2 2\/5 .

C,

Céu 61: Cho ling try dimg ABC.A'B'C' c¢6 day ABC 1a tam giac déu canh a/3.Goi M 1a trung diém
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ctia BC, A'M = a+/3 . Thé tich khéi lang tru ABC.A'B'C’ bang
Loi giai

A’ '

AL =AM~ AM? = \/(a\@)z —(%ajz _a¥3,

, 3a’3 a\/§ 94°
VABC.A’B’C':SAABC'AA = ) = g

Céu 62: Cho lang try dimg ABC.A'B'C' ¢6 ddy ABC 1a tam giac vudng can tai B va AC =2a, biét
rang (A'BC) hop véi day (ABC) mot goc 45° .Thé tich lang try 1a:

Loi gidi

Do tam giac ABC vuong can tai B, d6 dai canh huyén AC=2a néntaco: BA=BC = a\/E

Géc tao bi mit phing (4'BC) va ddy (ABC) 1a gbc A'BA=45" do d6: AA'= AB = a2
Vay thé tich lang try 1a: V = B.h = %a\f =a’\2.

Céu 63: Cho hinh hop ding ABCD.A'B'C'D’ c6 day 1a hinh vudng canh a . Khoang cach tir diém A4 dén

, . 3 .
mat phang A'BCD’ bang % . Tinh thé tich hinh hop theo a.
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Cau 64:

Cau 65:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi giai
A D
\
'R}
']
P
T 1 11 (Hl’
B T ;
]
I
Lo
(] l".I_
A e _;P 3
. ¥
e L]
\'H. _'.
bl 11
C1
B .

Tacs: oo 47 } = BC L (44'B'B) = (A'BCD') L (AA'B'B).

" BC 1 BB'

AH 1 BC

Goi H 1a hinh chiéu ciia 4 trén A'B, suy ra
AH 1 A'B

} — AH 1 (A'BCD").

Nhu vay AH 1a khoang cach tr 4 dén mat phéng (A'BCD"Yy = AH = %

2 2

447 AH® AB® 34 & 3a

Trong tam gidc AA'B, taco

Khi d6 thé tich hinh hop 1a: V =S pp- A4’ = a3 =a*\3 .

Lang tru dimg ABC.A'B'C’' ¢6 ddy ABC la tam gidc vuong tai A, BC =2a, AB = a. Mit bén

BB'C'C 1a hinh vudng. Khi d6 thé tich ling tru Ia
Loi giai

Ap dung dinh 1y Pitago ta c0 AC =+ BC* - AB’ = a3
2
S, = aBAC=Laaf3 =2 3
2 2 2

Vi BB'C'C 1a hinh vuéng nén BB'=BC =2a.

2
Vay thé tich lang tru 1a ¥ = S ,..BB' = < 2*/5 2a=d’\3.

Thé tich cta khéi lang tru luc gidc déu c6 tat ca cac canh bang a
Loi giai

Thé tich ctia khoi lang tru 1a ¥ = B.h V = B.h
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Cau 66:

Cau 67:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

2 2

Véi h=a, B=6*E" _3J3a :
4 2
Vay V=3\2/§a2.a:3\2/§a3.

Cho hinh hop dtng ABCD.A'B'C'D’ ¢6 day ABCD 14 hinh thoi canh a, gbc BAD =60°. Cho
biét goc giita duong chéo BD' va mit ddy bang 60°. Thé tich khdi hop da cho 1a
Loi giai

Tacd: AABD déucanh a = BD=a

Ta cé: D'D L (ABCD) = BD la hinh chiéu ctia BD' 1én mit phang (ABCD).
Do dé: (BD',(ABCD))=(BD',BD)=D'BD = 60°.

Ta ¢6: AD'BD vudng tai D = DD’ = BD.tan 60° = a+/3 .

o5 3

4 2

Vay Visep.aper = DD 'S sep =DD'28 4y, = a\/g 2.

Cho lang tru tam giac déu ABC.A'B'C’' c6 canh dy bang a . Goc tao bdi duong thing A'B va
mit phang (A44'C) bang 30°. Thé tich khéi lang tru bing

Loi giai
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A’ ¢

Goi [ l1atrung diém cua canh AC . Khido, BI L AC.

(44'C'C) L (ABC) (tinh chdt hinh ling try déu)
Lai ¢, 1(A44'C'C)N(ABC)= AC
BI < (ABC)

nén BI 1 (AA4'C'C)= BI L(A4A4'C). Do d6, gbc tao béi dudng thang A'B va mit phang

(A44'C) chinh la goc BA'T=30".

a3
—  BI >

Xét tam giac A'BI vuodng tai [, taco: sinBA'I:m:A'B: B

sinBA'l sin30°

a3,

— AA'=~JA' B> — AB* = /2.
7 - @6

4

Ta c6: VABC.A'B'C' = SAABC AAd'=

a3
.a
4

Cho hinh ling try tam gidc déu ABC.A'B'C' ¢6 AB=a, goc giita duong thang 4'C va mit
phing (ABC) bang 45°. Thé tich khdi lang tru ABC.A'B'C’ bang

Loi giai

A c’
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Cau 69:

Cau 70:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Ta co (A’C,(ABC)) = A'CA=45° nén aAA'C vudng cantai A suyra A4d'= AC=a.

a’N3 a3
PR :

T4

Vay thé tich khéi lang tru 4BC.A'B'C' 1a V =Sh=

Cho lang try tam gidc déu ABC.A'B'C’ c6 canh day bang2a. Puong thing 4'B tao voi day mot
gdc 60°. Tinh thé tich ciia khéi lang try do.
Loi giai

bay tam gidc déunén S 5. =

ABOABO) =B} _( p (apC))= 7B
AA4" 1 (ABC)

AA’

Khi d6: tan60° = = AA = AB.tan 60° = 2a-/3 -

Ve swer = Supe-AA' = a?\B3.2a\3 = 6a° .

Cho hinh lang try tam gidc déu ABC.A'B'C' ¢6 AB=4a, goc gitta duong thing A'C va mat
phang (ABC) bang 45°. Thé tich khi lang tru ABC.A'B'C’ bang

Loi giai
C A
=
450 4
c M5 | __ _4 a _ . ___ A
4a 4a

Vi ABC.A'B'C' 1a lang try tam giac déu = ABC.A'B'C’ 1a lang tru dimg va day la tam giac déu.
Ta co:

A4 L(ABC)=(A'C,(ABC)|= ACA=45° = ALAC vudng cin tai A= A'd=AC=4a.
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(B3 _(4a)'\3

Sepe === 40°\B =V o e = AA'S o = 4a.4a’ 3 =164°3 .
Cau 71: Cho khéi lang tru tam gidc déu ABC.A'B'C’, biét AB=a, AB'=a~7.Thétich V' cuakhéi ling
tru la
Loi giai
A C
B
A Q- -

'Bl

Tacod AA' = \/(AB')2 —(A'B’)2 =, [(a\ﬁ)z ~a’ =a6.

a’\3
—

Dién tich day ABC 1a S, =

2 3
a\/aaf:?)a\/z.

Thé tich khéi lang tru 1a V. ,per = AA'S e = 2

Céau 72: Cho lang try tam giac déu ABC.A'B'C’ c¢b canh bén bang 2a. Pay ABC ndi tiép duong tron
ban kinh R = a . Tinh thé tich khéi lang tru da cho.
Loi gidi

A’ c’

BI
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Cau 73:

Cau 74:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Goi M la trung diém BC,N la trung diém cua AB va [ = AM NCN. Pit AB=x.

DPay ABC l1a tam giac déu va noi tiép duong tron ban kinh R=a nén Al =a, suy ra

AM ZEAI = 3a.
2 2

2 2 2 2 2
Khldé, AMZZABZ—(BTCJ :XZ—%:%D(%CZJ =3% = x2 =34> :}x:\/ga_

33

1
V&Y Visc e = Sunc-AA'=— AMBC.AA' = %a.x/gaQa = T3a3.

1
2
Cho hinh lang try déu ABC.A'B'C’, day 1a tam giac déu canh a gbc giita hai mit phang (A'BC)
va (ABC) bang 60" . Thé tich cua khéi lang tru ABC.A'B'C’ bing

Loi gidi

Goi M 1 trung diém cua BC,tacdé AM L BC
Mit khac ABC.A'B'C’ 1a ling tru déu nén A4’ 1 BC

Suyra A'M L BC, goc giita hai hai mat phing (4'BC) va (ABC) 1a 4'MA = 60°

o _ai

Tam gidc ABC déu canh a,taco AM:T; S se = 2
Tam giac A'AM vuongtai A,tacd A4 = AM .tan 60° =

a\/§\/*_3_a
2 2

B azx/§_3_a_3x/§a3

4 2 8

Thé tich khéi lang tru ABC.A'B'C' 1a V =S, 5. AA’

Cho hinh lang try ding ABC.A'B'C’ ¢6 ddy ABC la tam giac vudng, AB = BC =a . Biét ring
goc gitra hai mit phang (ACC')va (AB'C') bing 60°. Tinh thé tich khéi chép B'.ACC'A’.

Loi giai
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Cau 75:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A C

Goi D 1a trung diém A'C’ thita cé: B'D L (ACC').Khi d6: S, 0 =S ,p¢.c0860° .
bat A4'=x (x>0). Do c4c tam gidc A'B'C’ va AA'B’ vudng nén:

AC =a\2; AB =a* +x*

Do B'C' L(ABB'A’) nén: S, = %AB’.B'C' :%a\/a2 +x°

Do AA' L DC nén: S . = %AA’.DC' =%. 2

n a\/zx_ aNa® +x’
4 4

Nén:

2
X
2

Sx2=N+x’ & x=a.

3

) a

a.a=—.
3

N | —

N 2 2
Vay Ve jcow = EVABC.A’B’C’ = g

Cho lang tru dimg ABC.A'B'C’. Biét rang goc giita hai mat phang (A'BC) va (ABC) la 30°,

tam giac A'BC déu va c6 dién tich bing /3. Thé tich khéi lang try ABC.4'B'C’ bang
Loi giai
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Cau 76:

Cau 77:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

N3 _
4

+Dit BC=x= S 0 =X Box=2.

+Goi M 1a trung diém ciia BC suyra BC L A'M . Khi d6 ta cé:

= BC L AM .

BC 1AM
BC 1 44

+Viy ((A'BC);(ABC))=(A'M;AM )= AMA=30° = AA'= A'M sin30° = \B% = g

| wo

+Ap dung CT: §'=S.cos9 =S, =S, ;5c-€0830° ==,

o | W
N

Suy ra thé tich cua lang tru 1a: V. ,p = A4S, 0 =

Cho hinh hop dimg ABCD.A'B'C'D' c¢6 day la hinh vudng canh a, goc gitra mit phing
(D'AB) vamit phang (ABCD) la 30°. Thé tich khdi hop 4BCD.A'B'C'D' bang

Loi giai

Ta cc')ABJ_(ADD'A'):> AB1D'A

Laico AB 1L AD

Suy ra ((D'/AB),\(ABCD)) = (m) =D'AD = 30"

Xét AD'DA vuodng tai D; AD = a; D'AD =30 = DD'=tan30°.4D = “‘3/5

a\/§a2_a3\/§
3 3

R _ , _
Vay Vipep aopcr =DD'S jpep =

Cho khéi lang tru tam gidc déu ABC.A'B'C' ¢6 AB=a, goc gitta dudng thang A'B va mit
phang (BCC'B') bang 30°. Thé tich khdi lang tru da cho bang

Loi gidi
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A’ c’

Goi / 1a trung diém cua B'C' = A'I 1 B'C" . Khi d6
{A’I LB'C

, " = A'I L(BB'C'C)
A'T L BB

= (A4'B,(BB'C'C))=(A'B,BI)= A'BI =30°
it /= BB’

Ta co tan30°:AI<:>L=Ac>h=a\/§
BI e

3
V3 2.0+
\ 4

Suy ra thé tich khéi lang tru dd cho 1a ¥ =

a3 a*\6
aN2 =——.
4 4
Céu 78: Cho lang tru dimg ABC.A'B'C’ c6 day ABC la tam giac déu canh bang 2a. Biét dién tich tam
gidc A'BC bang 2a>+/3 . Tinh thé tich khéi lang tru ABC.A'B'C’.
Loi giai

A B’

Thé tich khdi ling tru ABC.A'B'C’ bang S ,,..AA4".
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(24) V3

Vi tam gidc ABC déu nén c6 dién tich bang = 3.

, 1
Goi H latrung diém canh BC. Tam giac A'BC cantai A" nén S, =E.BC.A'H =24*f3.
2
Véi BC=2a= A'H = Zf B_su.
—.2a
2

Xét tam giac A'’AH vuongtai A c6 canh AH = =a\3 va A'H=2a\3 , suy ra

(2(1)\/5
2

AL =N AH — AH = \/(2a\/§ )2 (a3 )2 ~3a.

Vay thé tich khéi lang tru ABC.4'B'C’ bing: a*3.3a=3a’\3

Ciu79: Cho khéi hop hinh chit nhat ABCD.A'B'C'D' c¢6 day hinh vudng, AC=2\/§a,
((C'BD),(ABCD))=60°. Thé tich ctia khdi hdp chit nhat da cho bang

Loi giai

BD =(C'BD)(ABCD)
BD 1 (ACC'A4")
OC'=(ACC'A4")"(ABCD)
OC =(ACC'4")n(C'BD)

Ta co:

= ((C'BD),(4BCD))=(0C",0C) = COC' = 60°(COC' < 90°).

Xét tam giac COC"' vudng tai C':
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Cau 80:

Cau 81:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ta cé:tan(,{O?‘z%Q CC'=OCtan COC"' = a~/3 tan 60° = 34

2
Ta o6 Vysepepcn = SuscpCC'=(a/6) 3a=18a".

Cho khéi ling tru déu ABC.A'B'C’ ¢6 canh day bang 2a. Khoang cach tir diém A' dén mit
phang (AB'C') bang a. Thé tich khoi lang tru da cho la

Loi gidi

Goi M 1a trung diém ciia B'C’ va I 1a hinh chiéu ctia 4’ 1én AM . Khi d6 ta co

BC' LAM
= B'C' L(AMA)= B'C' L A

B'C' L A'A
Ma AM L AT (2)

Tivasuyra A7 L(AB'C') =d(4,(ABC'))=AT=a.

Xét tam giac vuong AA'M : ! > = ! =+ ! > = AA' = a\/g
AT AA” AM 2
a6 4a*\3 _ 324°

= Thé tich khéi lang tru da cho 1a V = 44'.S, .. =

2 4 2
Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 khoang cach giira hai dudng thang AB' va BD bang

2x/§a
3

. Thé tich cta khdi 1ap phuong ABCD.A'B'C'D’ bang

Loi giai
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DANG 5:

Cau 82:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

B C
A oD
\ ! AN v~
\ i \\{f\\
R N
////B' C
A’ D'
Goi O 1a giao diém cua BD va AC.
BD 1 AC
Tacod: {BD L CC' = BD L(ACC'A).
ACNCC'=C

Trong (ACC'A') :Te Cha CH LC'O tai H

CH 1 BD
Khi d6 tacé: {CH LC'O = CH L(BDC")
C'ONBD=0

Ta lai c6: AB'//DC' =(BDC') va AB'« (BDC'")=> AB'//(BDC")

= d(AB';BD)=d(AB';(BDC")) =d(4;(BDC")) =d(C,(BDC'")) = CH = 2“f .

bat canh hinh lap phuong la x = 2

U | 1 1 3 1 2 5 5
Khi @6 7= 2+ 2<Z> 3 —2+—2:—2<:>x =4q- < x=2a.
CH cc Cco da” x° x X

Do d6 thé tich cua khéi 1ap phuong 1a (2az)3 =8a’.

THE TiCH KHOI LANG TRU XIEN

Cho hinh lang try ABC.A'B'C’ ¢6 day la tam giac déu canh a, goc giita canh bén va mit phiang
d4y bang 30°. Hinh chiéu cia 4’ xudng mit phing (A4BC) tring véi trung diém cta BC. Tinh
thé tich khéi lang tru 4BC.A'B'C’.

Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cr

Goi H latrung diém BC.
Khi 6 (44,(ABC))= (A4, BH )= AAH =30

Suyra A'H = AH.tan 30’ =&.L:3.
2 32

2 3
Vay y - 443 a3
2 4 8
Céu 83: Cho khbi lang tru tam gidc ABC.4'B'C’ c6 day la tam giac déu canh a. PO dai canh bén bang 4
a. Mit phing (BCC'B') vudng goc véi day va B'BC =30°. Thé tich khéi chop A.CC'B’ bing
Loi giai
A ’
1
Bl I’ C'
'I
1
1
1
’l
i A
B H . C

Tacé (BCC'B') L(4BC).
Ha B'H L BC=B'H 1 (ABC) va B'BH = BBC =30°.
Suy ra chiéu cao cia ling tru ABC.4A'B'C' 1a h=B'H = BB'sin30°=2a.
2
Do day la tam giac déu canh @ = Dién tich day 1a S iy = # .
Page 19

Swu tdm va bién soan



Cau 84:

Cau 85:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

2 3
Thé tich ctia khoi lang tru 4BC.A'B'C' 1a V,, = Saah = 2 f 2a="~ f :

a*\f3

Thé tich khdi chép 4.CC'B' 1a V =§VLT ==

Cho khdi lang tru ABCD.A'B'C'D’ ¢6 ddy ABCD 14 hinh thoi canh a, ABC =60° . Chan duong
cao hatir B’ tring véi tam O cua ddy ABCD, goc gitra mit phing (BB’C 'C ) v6i ddy bang 60°

. Thé tich khdi lang tru d4 cho bang
Loi giai

O C

ABCD 1a hinh thoi nén 4B = BC'. Lai c6 ABC =60° nén AABC la tam gidc déu canh a.

2 2
Dién tich ddy ABCD 14 S ., = 2.5 0 = 2.% =2 f .

Ké OH 1 BC = Goéc giita mit phing (BB'C'C) véi day khi d6 1a B'HO = 60°.

1 1 1 1 1 4 4 16 av/3

Ta co =+ — ==t —F=—5+—5=-5>0H=—"—.

OH® OB*> 0C* 3da® o 3a° da° 3d° 4
S

Theo gia thiét, B'O 1a duong cao ling try ABCD.A'B'C'D' .

B’O=OH.tanB'/H\O=%tan60°=%Ta.

B azx/§ 3_a_ 3a3\/§

2 4 8

_ '
VABCD.A'B'C'D’ - SABCD B O

Cho hinh lang try ABC.A'B'C" ¢6 tat ca cac canh bﬁng a, cac canh bén tao voi day goc 60°.
Tinh thé tich khéi lang tru ABC.A'B'C'bing
Loi gidi
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Cau 86:

Cau 87:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ké A'H L (ABC)=>(A'4,(ABC))= A'AH =60°.

Xét AAHA' - sin 60° = i j o A'H = AA'sin 60° = %

a*/3 a\/§ _3a3

Thé tich khéi lang tru ABC.A'B'C':V =8, .. A'H = L g

Cho khéi lang tru ABCD.A'B'C'D’ ¢6 ddy ABCD 1a hinh vudng canh a . Hinh chiéu ctia B’ 1én
mp(ABCD) trung véi giao diém cia AC va BD, biét goc giita hai mat phang (ABA') va
(ABCD) bang 60°. Tinh thé tich khdi lang tru ABCD.A'B'C'D' .

Loi giai

Goi O 1a giao diém ciia AC va BD.Ké OH L AB.

Theo gia thiét suy ra B'HO =60°.

Tacd B'O = OH.tan 60° :%
2 a\/g _ 613\/§

2 2

Viseoaper =4

Cho hinh lang try tam giac ABC.A'B'C' c6 day ABC la tam giac vudng tai B,

AB =3a, AC = 5a , hinh chiéu cia 4’ xudng mit phang (ABC) la trong tm tam gidc ABC . Biét

mit bén ACC'A hop voi mit day 4'B'C’ mot goc 60°, thé tich khdi lang try ABC.A'B'C’ 1a
Loi giai
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Cau 88:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

((acc'a’),(4'B'C'))=((4CC'4'),(4BC))
Ké GH L AC, A'G L AC = AC L(A'GH)= AC L A'H

(ACC'A') A (4BC) = AC
Tacé: {AC | A'H = ((ACC'A'),(4BC))=(4'H,GH) = AHG = 60".
AC L GH

BC = AC? — AB? =J254> -94* = 4a. .

KeBK LAC— =L 1 1,1 _ 5 g 120
BK AB® BC® 9a° 16a 144a 5
Co BK//GH =G _MG 1 _ ~p 1p 112a_ da
BK MB 3 375 3

. . — A 4
Tam giac A'HG vuong tai G ¢6: tan A'HG = GI-(I; = ¢

4a 3 2443
4q. s = .

R , 1
Vay Vigeape = A'GS pc = 53‘1- 5

Cho khéi hop ABCD.A'B'C'D' ¢6 ddy ABCD 1a hinh thoi canh a, ABC =120°. Hinh chiéu
vudng goc cua D' 1én (ABCD) tring véi giao diém ciia A4C va BD, gbc giira hai mat phang
(ADD'A’) va (A'B'C'D') bing 45°. Thé tich khéi hop da cho béing

Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A D'

Goi O 1a giao diém cua AC va BD.

Tacé D'O L(ABCD) va (ADD'A")\(ABCD) = AD.Dung OM L AD tai M .Khidé goc giita
hai mit phing (ADD'A’) va (ABCD) 1a D'MO.

Vi (4'B'C'D')song song véi (ABCD) nén D'MO =45° .

Do ABC =120° nén BAC = 60° va do d6 tam gidc ABD déu.

a3_a3 3

Ta tinh dugc OM =0OD.sin60°=—-—=——, OD'=0M = .
2 2 4 4

a*\3

2

Dién tich hinh thoi ABCD 1a S ., = a.a.sin120° =

3
Vay thé tich khéi hop da cho 1a V =S ., .OD' = 3% .

Cau 89: Cho hinh lang tru ABC.A'B'C' c6 tam giac ddy 4ABC vudng dinh 4, AB=a,AC=+/3a,
A'A= A'B=A'C vamit phing (4BB'A") tao véi mit dy (ABC) mot goc 60°. Tinh thé tich

V' cta lang tru da cho.
Loi giai
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Cau 90:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

B' C'

Goi H 1a trung diém cua BC .

Xét ba tam gidc A'HB,A'HA,A'HC ¢6: A'H chung, A'A= A'B=A'C va HA= HB=HC

— AA'HA = AA'HB = AA'HC ma AA'HB vuéng tai H = A'HA= A'HB = A'HC =90°
= A'H 1 (A4BC).

Tam gidc A'AB cantai A' c6: I 1atrung diém cua AB nén A'I L AB.

AT L AB
Ta c6 = AB 1 (A'HI) = HI 1 AB.

A'H 1 AB(do A'H 1 (ABC))
Do d6, ((ABB'A"),(ABC))= A'IH = 60°.

a3

Tam gidc ABC c6: H,I lan luot 1a trung diém ciia BC, AB nén H]=%AC= S

Tam giac A'HI vudng tai H co: tanzm=%:tan60°= AH @A’Hz#.\/i:%.

a3
2
3
Thé tich ling try la: V' = %.A'H.SABC = %.A’H.AB.AC = é.%.a.a\/_ = */i" _

Cho lang try ABC.A'B'C" ¢6 day tam gidc ABC vudngtai A, AB = a, BC =2a, biét hinh chiéu
cia A' 1én mat phang (ABC ) tring véi trung diém cta canh BC . Goc giita AA4'va mit phang
(4BC)bang 60°. Khi d6 thé tich cua hinh tru ABC.4'B'C'bang:

Loi giai
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Cau 91:

Cau 92:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A’ C’

Goi I 1a trung diém ciia BC, theo gia thiét ta c6 Al L(ABC).
Hinh chiéu ciia 44’ 1én mat phang day (A4BC) 1a Al .
Suy ra (A4';(ABC))= (A4’ Al)= A4 =60

a’\3

2

Tacé AC=vBC*—AB* =a\[3; Do d6 S, ,. = %.AB.AC =
1 e
Miit khac, Al = EBC =a nén A'I = Al.tan A Al = a3 .

3
Viy thé tich khéi lang tra ABC.A'B'C’ 14 ¥/ A7=3%

ABC.A'B'C' — SAABC' )

Cho ling tru ABCD.A'B'C'D' ¢ ddy ABCD 1a hinh thoi canh 2a, gbc BAD=120°. Biét
A'A=A'B = A'C va gbc giira hai mit phang (A'AC ) va mit phang day (ABCD) bang 60°. Tinh
thé tich cua khéi lang tru ABCD.A'B'C'D' .

Loi giai

Tir gia thiét suy ra 4. 4BC 1a chép déu nén néu H 13 trong tim AABC, O 1a tAm hinh thoi
ABCD thi A'H L(ABC) va AOB=60".Tac6 OH :%: AH=a.ViyV=2a\3.

Cho hinh lang try ABC.A'B'C’ ¢6 day la tam giac déu canh g . Hinh chiéu vudng goc ctia 4 trén
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Cau 93:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
mit phang (A4'B'C’) trung véi trung diém H cta B'C’. Biét rang goc giita A4' va mit phang
(4'B'C') bang 60°. Thé tich cuia khdi ling tru 4BC.4'B'C’ bing

Loi giai

Vi hinh chiéu vudng gbéc cua A trén mit phang (A'B’C ') trung véi trung diem H cua B'C’
nén AH L (A'B'C"). Khi d6, goc giita A4' va mit phing (A'B'C') 1a A4'H = 60°.
Vi AA'B'C’ 1a tam giac déu canh ¢ va H 14 trung diém cia B'C'nén do dai duong cao

A =43
2

——  AH
Xét trong tam gidc AHA' vudng tai H c6 tan AA'H =T nén

a\/g 3
2

AH=A'H.tanm=—.tan60°=5a.

Vay thé tich cua khdi ling tru ABC.A'B'C'1a

3 3, 33,
Voo =AH.S, o =—a.—a”" =——a’.
ABC.A'B'C AA'B'C 2 4 8
Cho khéi ling tru ABC.A'B'C’, khoang cach tit C dén BB’ 1a /5, khoang cach tr A dén BB’

va CC' lan luot 1 1;2. Hinh chiéu vudng goc cia A 1én mit phing (4'B'C") 1a trung diém M

15

cia B'C', AM = = Thé tich cua khdi lang try da cho bang.

Loi giai
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4

Ké AI L BB', AK 1. CC".
Khoang cach tir 4 dén BB' va CC'lanluotla 1;2 = Al =1, AK =2.

J15

Goi F 1atrung diém ctia BC = AF = A'M = =

Al L BB’

Ta co
BB'1l AK

}:BB'J_(A]K):BB'J_IK.

Vi CC//BB' = d(C,BB") =d(K,BB") = IK =~/5 = IK> = AI* + AK* = AAIK vudngtai A.

Goi E 1a trung diém cua IK = EF//BB' = EF 1 (AIK)= EF 1 AE.

Lai c6 AM L(ABC). Do d6 ((ABC),(4IK))=(EF;AM )= AME = FAE

Vs
Ta co coslﬁzﬂziziz@:%".
AF j 2
3

Hinh chiéu vuéng goéc cua tam gidc ABC 1én mit phing (AIK) 1a A4IK nén ta co:

— B2
S,.=8,.CosEAF =1=8,. — =>—=8§,...
AIK ABC ABC2 \/g ABC

—— AF

Xét AMMF vuong tai A tan AMF == = AM = = AM =[5 .

I
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2 2415
NE) 3

Vay Vigcrpe = V5.
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O
tzz QUAN HE VUONG GOC
E TRONG KHONG GIAN
O

BAI 4: KHOANG CACH
@ HE THONG BAI TAP TRAC NGHIEM.

BAI TAP TRAC NGHIEM TRiCH TU PE THI TOT NGHIEP THPT CUA BOQ GD&PT

Caul: (MD 101-2022) Cho hinh hdp chit nhat ABCD.A'B'C'D' ¢c6 AB=a, BC=2a va AA'=3a
(tham khao hinh v&)

Khoéng cach gitra hai duong thang BD va A'C' bang

A a. B. \2a. C. 2a. D. 3a.

Cau2: (MD 102-2022) Cho hinh hop chit nhat ABCD.A'B'C'D' ¢c6 AB=a,BC=2a va AA'=3a
(tham khao hinh bén). Khoang cach giita hai duong thang BDva 4'C’ bang
A. 2a.. B. V2a.. C. 3a. D. a.

Cau3:  (MBD 103-2022) Cho hinh lap phuong ABCD.A'B'C'D' c¢6 canh bang 3 ( tham khao hinh v&).
Khoang céch tir B dén mit phang (4CC'4’) béng

A D
|
|
|
B i C
el
S5 S S D
B c
A.#. B % C. 3J2. D. 3
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Cau 5:

Ciu 6:

Cau 7:

Cau 8:

Cau 9:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(MD 104-2022) Cho hinh 1ap phwong ABCD.A'B'C'D’ ¢6 canh bang 3 (tham khao hinh bén).
Khoang céch tir diém B dén mit phang (ACC'4’) bang

A. 3. B. 34/2. C.ﬂ. D. 3.
2 2
(PE THAM KHAO BGD&DT NAM 2020-2021) Cho hinh chép s

tic giac déu S.ABCD c6 d tai canh day bang 2 va do dai canh
bén bang 3 (tham khao hinh bén). Khoang cach tir S dén mat

phang (ABCD) bing D
A NT. B. 1.
C.7. D. J11. = c

(MD 102 BGD&DT NAM 2020-2021 — DPOQT 1) Cho hinh chép S.4BC c6 day la tam giac
vudng can tai C, AC =3a va SA vudng goc voi mit phiang day. Khoang cach tir B dén mat
phing (84C) bang

3 32

A. e B. Tza' C.3a. D. 3\2a.

(MD 104 BGD&DT NAM 2020-2021 — DPOQT 1) Cho hinh chép S.ABC c6 day la tam giac
vudng can tai B, AB=4a va SA vudng goc voi mit phiang day. Khoang cach tir C dén mit
phang (SAB) bang

A. 4a. B. 4/2a. C. 242a. D. 2a.

Cho hinh 1ap phwong ABCD.A'B'C'D' c6 canh bén bang A b

2a (tham khao hinh v&). Khoang cach tir C dén mit phang

(BDD'B') bang B | &

A. 2\2a. B. 2\/3a. |

C. V2a. D. \3a. P b
B~ c

Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang a (tham khao hinh v&). Khoang cach tir C
dén mit phing (BDB'D') bang

X
N
I
A 1
| B
I
I
]
I
:
Ol ____l____ C
A”/ g
A. 3a. B. %a. C. %a. D. \2a.
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Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(MD 103 BGD&DPT NAM 2020-2021 — POT 2) Cho hinh lap phwong ABCD.A'B'C'D’ c6
canh bang a . Khoang cach tir A dén mit phang (BDD'B’) béng

o, .
/,i———— ————————— c
A ”//, B
A 2a. B. ga. C. V3. D. ?

(M 104 BGD&DPT NAM 2020-2021 — DOT 2) Cho hinh 1ap phwong ABCD.A'B'C'D' cb
canh 2a. Khoang cach tir A dén mit phang (BDD'B") bang

A. 2\/§a. B. 2\/§a. C. \/Ea. D. \/ga.

(PTK BGD&DT NAM 2017-2018) Cho 1ap phuong 4BCD.A'B'C'D’ ¢b canh bang « .Khoang
cach giita hai duong thing BD va 4’C’ bing

4 D
| C
B |
|
|
[ _—_"——_'k)r
A' "...____“ ~
— Cl
Bl’
A. 3a B. 4 C.% D. V2a

(MD 101 BGD&DT NAM 2017-2018) Cho hinh chép S.ABC c6 day la tam giac vudng dinh
B, AB=a, SA vudng gbc v6i mit phang day va S4 =2a . Khoang cach tir 4 dén mit phang
(SBC ) bang

A 2x/§a

B, Y34 p. 3¢

5 3 5

(MD 101 BGD&DT NAM 2017-2018) Cho hinh chép S.ABCD c6 day la inh chit nhat,

AB=a,BC =2a, SA vudng goc véi mit phang day va S4 =a. Khoang cach giita hai duong

thang AC va SB bang

A Ya B. 24 c.
2 3

C.

2\2a
3

p. 2
3

o
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Cau 15: (MD 102 BGD&DT NAM 2017-2018) Cho hinh chép S.4BC cb day la tam giac vudng dinh
B, AB=a, SA vudng goc voi mit phing diy va S4 =a. Khoang cach tir diém A4 dén mit
phang (SBC ) bang

A. a B. a C.

a6 a
2 3

D. 2

2

Cau 16: (MD 102 BGD&DPT NAM 2017-2018) Cho hinh chép S.ABCD co day 1a hinh chit nhat,
AB=a, BC =2a, SA vudng gbc véi mit phang day va S4 = a. Khoang cach giita hai dudng
thang BD, SC bang

a~/30 421a 2214
6

B. C. p. &30
21 21 12

A.

Ciau17: (PTK BGD&DT NAM 2018-2019) Cho hinh chép S.ABCDco day 1a hinh thoi canh
a,@) =60°,S4=a va SAvudng goc voi mit phang day. Khoang cach tir B dén mit phang
(SCD) bang

aJ15

D. .
3

a\/E Ca21
rat CT3

A 221
7

B.
CAu 18: Cho hinh chop S.4BC c6 day la tam gidc vuong can tai B, AB =2a va SAvuodng géc véi mit
phang day. Khoang cach tir C dén mit phang (SAB) bang
A. x/ia. B. 2a. C. a. D. 2\/§a.

Cau 19: (MD 103 BGD&DPT NAM 2017-2018) Cho hinh chép S.4BCD co6 day la hinh vudng canh
3a, S4 vudng goc voi mit phang day va SA = a. Khoang cach tir A dén mit phang (SBC )

bang
A, Y5a B, 3 c. Noa p, Y34
3 2 6 3
Cau 20: (MD 103 BGD&DT NAM 2017-2018) Co bao nhiéu gia tri nguyén cta tham sé m dé ham sb
y= X+l nghich bién trén khoang (6; +oo) 2.
x+3m
A.3 B. V6 s C.0 D. 6

Cau 21: (MA DPE 104 BGD&DT NAM 2017-2018) Cho tir dién 0.ABC c6 O4,0B,0C d6i mot vudng
gdc véinhau, 04 =a va OB = OC =2a.Goi M 1atrung diém ciia BC . Khoang cach giira hai
duong thaing OM va 4B bang

V2a 24/5a J6a

5

B. a C. D.
2 3

Cau 22: (MD 101 BGD&DPT NAM 2018-2019) Cho hinh chép S.ABCD c6 day 1a hinh vudng canh a
, mit bén SAB 1a tam gidc déu va nim trong mit phang vudng goc véi mit phang day. Khoang
cach tir 4 dén mit phang (SBD) béng

A.

A. \/ﬁa. B. \/ﬁa. C. @ D. \/ﬁa.
14 7 2 28
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Cau23: (MD 102 BGD&DPT NAM 2018-2019) Cho hinh chop
S.ABCD c¢6 day la hinh vuéng canh a, mat bén SAB la
tam giac déu va nam trong mit phang vudng goc véi mat
phang day (minh hoa nhu hinh v& bén). Khoang cach tir C
dén mit phang (SBD) bang

A Y214, B, Y2la.
28 14
c. Y2 p, Y2la,
2 7
Cau 24:

(MP 103 BGD&DT NAM 2018-2019) Cho hinh chép S.ABCD c¢o day 1a hinh vudng canh a,
mit bén SAB 14 tam gidc déu va ndm trong mit phing vudng goc véi mit phing day (minh hoa
nhu hinh v& bén). Khoang cach tir D dén mit phang (SAC )b?mg

S

A @20 p. Y21
14 28 2 7
Cau 25: (MD 104 BGD&DT NAM 2018-2019) Cho hinh chép S.ABCD c¢6 ddy 1a hinh vudng canh a,
mit bén S4B 1a tam giac déu va nam trong mit phang vudng goc voi mit phing ddy (minh hoa
nhu hinh vé& bén). Khoang cach tir B dén mat phang (SA C ) bang
A D2 B. 4Y2L c. &2 p, &2L
2 28 7 14
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Ciu 26: (PTK BGD&DT NAM 2019-2020 LAN 01) Cho hinh chép S.ABCD c6 day 1a hinh thang,
SA vudng goc mit phang diy, AB=2a,AD =DC =CB=a.SA vudng goc véi day va
SA = 3a (minh hoa hinh duéi day).

S
A L-- B
D C
Goi M 1a trung diém cua AB . Khoang cach giita hai dudng thing SB va DM bing
A. 3a. B. 3a. C. 3\/Ea . D. @a
4 2 13 13

Cau27: (PTK BGD&DPT NAM 2019-2020 LAN 02) Cho hinh chép SABC c6 day la tam giac vudng
tai 4, AB=2a,AC =4a, SA vudng goc v6i mit phing ddy va SA =a (minh hoa nhu hinh v&).

Goi M latrung diém cia 4B . Khoang cach giita hai duong thang SM va BC bang

p. 2.
2

A. 2_a. B.

3

Cau 28: (MD 102 BGD&DT NAM 2019-2020) Cho hinh ling try dimg ABC.A'B'C' c6 day ABC la
tam giac déu canh a va AA'=2a.Goi M 1a trung diém ciia CC’. Khoang cach tir M dén mat

phang (A’BC) bang 5 -

R g, 252 2
5 5

c. 257, p. Y7 i 8
19 19
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Cau29: (MDP 103 BGD&DPT NAM 2019-2020) Cho hinh lang try dtng A’ B’
ABC.A'B'C' ¢6 ddy ABC 1a tam giac déu canh a va A'A=2a. Goi o
M latrung diém ctia 4'4 . Khoang cach tir M dénmit phing (AB'C)
. M
bang L
A. 57a' B. @_ A GO Y A
19 5 \ B
C. 2V5a . D. 2\/561. C
5 19
Cau 30: (MD 104 BGD&DT NAM 2019-2020) Cho hinh ling tru dimg ABC.A'B'C’ ¢6 tat ca cac canh
bang a.Goi M 1a trung diém ctua A4'.
A B’
M
A B
C
Khoang cach tir M dén mit phang (AB'C) bang
A D2 g, V2L . 2 p. 221
4 7 2 14
Cau31: (MP 102 BGD&DT NAM 2019-2020 — DOT 2) Cho hinh chop S.4BC c6 day ABC 1a tam

gidc vudng can tai A, AB=a; SA vudng goc voi miat phang day va SA=2a.Goi M 1a trung
diém ctia BC (tham khao hinh bén). Khoang cach giita hai duong thing AC va SM bang

S

AL B.@. C. Nﬁ". p. %
2 2 17 3

Cau32: (MP 103 BGD&DT NAM 2019-2020 — DOT 2) Cho hinh chop S-4BC ¢o day 4BC 13 tam
gidc vuong can tai A, AB=a_S4 vudng goc v6i miat phang day va SA=a_ Goi M1a trung

p, ¥5¢.

a
L5 -

diém cua BC . Khoang cach gitta hai duong thiang AC vy SM bang
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Cau33: (MD 104 BGD&DT NAM 2019-2020 — DOT 2) Cho hinh chép S.4BC c6 ddy ABC 1a tam

gidc vudng cantai 4, AB =a, SA vudng goc véi mit phiang day va S4 = JV2a. Goi M latrung
diém ctia BC (tham khao hinh v&). Khoang cach giita hai duong thang AC va SM bang

S .
J1a
4 C
a M
B
A. */ﬁa. B. £. C. @ D. @
5 2 3 2

Cau 34: Cho hinh chép S.4ABCD c6 day 1a hinh vudng canh a. Dudng thing S4 vudng gbc v4i mit
phang ddy, S4=a.Goi M la trung diém ciia CD. Khoang cach tir M dén (S4B) nhan gia tri
nao trong cac gia tri sau?

a2

A= B. 2a. C. a\2. D. a.

Céu 35: Cho hinh lang try tam gidc déu ABC.4A'B'C’ c6 canh day bang 2a. Khoang cach tir B dén mit
phang (ACC'4’) bang
A. 2a. B. 2\/561 . C. \/Ea. D. \/ga .

Céu 36: Cho hinh chop ti giac déu S.ABCD c6 canh day bang 2a . Goi O 1a giao diém cua AC va BD
.Biét SO = a, khoang cach tir O dén mit phing (SBC ) bang

A.&.

a
5 o2 T2 2

Cau 37: Cho hinh chép S.ABCD c6 day la hinh vudng canh a va S4 L (ABCD) , SA =a Khoang cach
tir S dén mat phang (ABCD) la

3a

A av2. B.a. C. .

NSHEN
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Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD c6 day la hinh vuong canh a, S4 1 (4BCD). Khoang cach tr C dén mat
phing (S4B) bang

A a. B. 2a. C. a\2. D.%.

Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh vuéng canh a, S4 L (ABCD). Tinh khoang

cach tir diém B dén mp (SAC).

B. _a\/z. av2 . a
2 3

A C. D.

a 2
o T

Cho hinh chép S.4BC c6 day la tam gidc déu canh ¢ va SA L (A4BC). Tinh khoang cich tir C

dén (SAB).
NESEY g, 23 . 2 D. 4.

4 2 3
Mot hinh lang tru dung ABC.A'B'C' ¢6 day ABC la tam A c
gidc vuong tai B, AB=a, AA'=2a. Khoang cach tir diém ‘\‘
C' dén mat phang (A'BC) bang O

Bf ~\‘\

A. 2a5\/§. B. 2a+/5. ..
.25 p, 35

5 5
Cho hinh chép S.4BCD ¢6 SA L (ABCD), déy ABCD 1a

hinh chit nhat, biét 4D =2a,54=a. Khoang cach tir 4 dén

(SCD) bang:
A 22 B. 3‘1&. C. 2"‘5. p. 2%
J7 2 3 J5

Cho hinh choép S.ABCD c6 day 1a hinh thang vuéng tai 4 va B, AD =2AB =2BC =2a, canh
bén S4 vudng géc véi (ABCD) , SA= a3 .

Khoang cach tir 4 dén (SBC) béng
INEES B, 93

2 2
C. 2“‘7/5. D. 2a.
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Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:
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Cho hinh chép S.ABCD c6 day 1a hinh vudng canh a. Pudng thang S4 vudng goc véi ddy va
SA =a. Goi M 1a trung diém ctia CD . Khoang cach tir M dén mit phang (SAB ) béng.

A. "*2/5. B. a. C. a2, D. 2a.

Cho hinh 1ap phuong ABCD.A'B'C'D' ¢6 canh bang a . Khoang cach tir diém A dén mit phiang
(A'BD) bang
VAL « a6, p. 483,

2 3 3
Cho hinh chép S.ABCD c¢6 day ABCD la hinh vudng canh a. Pudng thing S4 vudng goc véi
mit phang day, SA=a.Goi M latrung diém ciia CD . Khoang cach tir M dén mit phing (S4B)
bang

B.

2. C.
3

A. “*2/5. B. a. C. a2, D. 2a.

Cho hinh 1ap phwong ABCD.A'B'C'D’ c6 canh bang a. Khoang cach tir diém A t&i mét phing
(4'BD) bang

A. & a2 a6 a3
5

B. . C. . D. —.
3 3 3

Cho hinh chép S.4BCD c6 day 1a hinh vudng canh 2a, biét S4B 1a tam giac déu va ndm trong
mit phang vudng goc voi ddy. Tinh khodng cach tir 4 t6i mit phang (SCD).

2a\21 a14 3a14 b a21
— .

A. . B. C. .
7 7 16

Cho hinh chép S. ABCcod SA,SB va SC d6i mot vudng goc voi nhau. Biét S4 =SB =SC =3.
Khoéng cach tir diém S dén mit phang (4BC) bang

A.g. B. V2. C. 3. D. 1.
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Céu 50: Cho hinh lang tru dimg ABC.A'B'C’ c6 tat ca cac canh bang a. Goi M 1a trung diém cta A4’
A’ B

Khoang cach tir M dén mit phang (4B'C) bang.

av21 av21 a2 a2

A. . B. . C. . D.
14 7 2 4

Cau 51: Cho lang try déu ABC.A'B'C’, biét AB= AA'=a. Khoang cach tir diém 4 dén mit phing
(BCC'B') bang

A. a3 . B. & C ﬁ

. D. a.
3 2

Cau 52: Cho hinh chop S.4ABC c6 day la tam giac vuong can tai B, AB = a2 va SA vuong goc voi
mit phing day. Khoang cch tir B dén mit phang (SAC) bang
A. 32a. B. a. C. %a. D. 3a.

Cau 53: Cho hinh chop S.4ABCD c6 day 1a hinh vudng canh a, tam gidc SAB 1 tam giac déu va mit
phang (SAB) vuong goc voi mat phéng(ABCD) . Tinh khoang céch tir diém D dén mit phing

(SBC)
A.&. B &3 c. 2. p. &,
2 4 2 4

Cau 54: Cho hinh chép S.ABCD c6 SA L (ABCD) ,day ABCD 1a hinh chir nhat. Biét 4D =2a, SA=a

i

"""""" D
B C
Khoang cach tir 4 dén (SCD) béang
A 30V2 p, 203 c. 22 p. 34
2 3 V5 J7
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Cau 55:

Cau 56:

Cau 57:

Cau 58:
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Cho hinh chop S-ABCD ¢o day ABCD 13 hinh vudng canh @, S4 1 (ABCD) va SA=2a
S
Khoang cach tir diém A dén mit phang (SBD)béng
A2 B. 2 c. 2 p. 2
3 3 3 9
Cho hinh chop S.ABC c6 day ABC la tam giac s
vuong tai B,AB= a\/z, canh bén S4A=a va ‘
vudng goc voi mit phing day. Khoang cach tir A
dén (SBC) bang
A 06 B, &2 : C
2 3
c. a2 p, 46 '
2 3
Cho hinh chép S.ABCD c6 day 1 hinh vudng canh a. S4 vudng goc v6i mit phang (ABCD)
va SA=a.Khoang cach tir diém 4 dén mit phang (SBC) bang bao nhiéu?
S
7777777777 D
B C
A2 B, 2 C. a2 p. a3
2 2 2
Cho hinh chop S.ABC c6 day la tam gidc vudng can tai C, BC =a, SA vudong goc véi mat

phing ddy va S4 =a. Khoang cach tir 4 dén mit phing (SBC) bang

A. \2a. B.@. C D &

a
2 T2 )
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Cau 59:

Cau 60:

Cau 61:

Cau 62:

Cau 63:

Cau 64:

Cau 65:

Cau 66:
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Cho lang try dung ABCD.A'B'C'D'" c6 day la hinh thoi canh a, ZBAC =60°. Khoang céch tur
diém C dén mat phang (ABA'B') bang

A. 2a. B.#. C. a\3. D. a.

Cho hinh chdp S.4BC c6 ddy ABC la tam giac déu canh a. Canh bén SA = a3 va vuong goc
véi mat day (ABC ) Tinh khoang céch d tir 4 dén mat phang (SBC )

B.d=a. C.d= . D.d:&.
5 5 2

A. d

Cho hinh chop tir giac déu S.ABCD c6 canh ddy bang a va chiéu cao bing a2 . Tinh khoang
cach d tirtam O cua ddy ABCD dén mot mit bén theoa .

a~N?2 2ax/§ ax/7

B. d= . C.a=23 D.d:ﬁ.
3 3 2 2

A.d=

Cho hinh chop S.ABCD c6 day la hinh vuong tdm O canh a va S4 J_(ABCD),SA =a3
Khoéng céch tir O dén mt phang (SCD) 1a

a\/g a\/g 3a 3a

A. . B. . c. 2. D. 2.
2 4 2 4

Cho hinh chop S.ABC ¢6 SA L (ABC), SA=a. Tam giac ABC vudngcantai 4, BC = a2 .
Goi M 1a trung diém cua AB . Khoang cch tir M dén mit phing (SBC) bang
NEAE B, &3 c. a3 D. av3.

3 6 4
Cho hinh chop S.4BC c¢6 day la tam gidc vuong tai A c¢6 AB=a, AC =2a, mit phang
(SBC) L (ABC).Khoang cach tir 4 dén (SBC) bang

2\/§a
s

A. B. 3a. C. a5. D. av2.

Cho hinh chép S.4BC c6 day la tam gidc vudng tai A, AB=a, AC= a2 va SAL (4BC),
SA =a.Khoang cach tir A dén mit phang (SBC ) bang

a3 a av?2 av10
A. . B. =. C. . D. .
2 2 5 5
Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bang a . Khoang cach tir diém A t&i mit phang
(A'BD) bang
A D3 B. &2 c. a6 EACH
2 3 3 3
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QUAN HE VUONG GOC
TRONG KHONG GIAN

| CHUONG |

BAI 4: KHOANG CACH

@ HE THONG BAI TAP TRAC NGHIEM.

BAI TAP TRAC NGHIEM TRiCH TU PE THI TOT NGHIEP THPT CUA BOQ GD&PT

Caul: (MD 101-2022) Cho hinh hdp chit nhat ABCD.A'B'C'D' ¢c6 AB=a, BC=2a va AA'=3a
(tham khao hinh v&)

Khoéng cach gitra hai duong thang BD va A'C' bang

A. a. B. \2a. C.2a. D. 3a.
Loi giai
Chon D
A D
|
1
I
B 1 C
R A
ax v
/ d ) > ~
7/ A
B’ '

Ta c6, dudng thaing BD va A'C’ lan luot ndm trong hai mit phang song song (ABCD) va
(A’B'C’D'). Do d6 d(BD, qey = d((ABCD)’ (wpCeD)) = AA'=3a.
Cau2: (MD 102-2022) Cho hinh hop chit nhat ABCD.A'B'C'D'¢c6 AB=a,BC =2a va AA'=3a

(tham khéo hinh bén). Khoang cach giita hai dudong thing BD va A'C’ bang
A. 2a.. B. \2a.. C. 3a. D. a.
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A' D'

B : c

Loi gidi
Chon C
Taco d(BD,A'C')=d((ABCD),(A'B'C'D'))=A4'=3a.

Cau3:  (MD 103-2022) Cho hinh lap phuong ABCD.A'B'C'D' ¢6 canh bang 3 ( tham khao hinh v&).
Khoang céch tir B dén mit phing (ACC'4’) bang

A D

|

i

|

B i C
vl
<3 S S D
B ol
3v2 3
A N2 B.>. C.3\2 D.3
2 2
Loi gii
Chon A
4 D
I I
|
|
B I C
|
el
4 J O B D
B ’ ™ o

Goi I=ACNBD.

Tacé BI L(ACC'A')= d(B;(ACC'A"))=BI = %BD ===
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(MD 104-2022) Cho hinh 1ap phwong ABCD.A'B'C'D’ ¢6 canh bang 3 (tham khao hinh bén).
Khoang céch tir diém B dén mit phang (ACC'4’) bang

A. 3. B. 32. g.ﬂ. D. 3.
2 2
Loi giai
Chon C
Ké BH L AC

BH 1 AA' (vi AA' L (ABCD)
Nén BH 1 (ACC'A")

= d(B;(ACCC'A’))=BH

Xét tam gide vuong ABD ¢6 BD =~/ AB> + AD* =~/3> +3> =18 =342

] 32

BH =—BD =——.
2 2

32

Vay khoang cach tir diém B dén mit phang (ACC'4’) bing -

Cau 5:

(PE THAM KHAO BGD&DT NAM 2020-2021) Cho hinh chép tirc gidc déu S.ABCD co6 dd
tai canh day bang 2 va do dai canh bén bang 3 (tham khao hinh bén). Khoang cach tir S dén
mit phang (ABCD) béang

D

B8 '

A AT, B. 1. C.7. D. J11.
Loi gii

Goi O latam cua day thi d[S,(ABCD)]= SO. Tacd OA= Az_C = ¥ =2 va S4=3 nén

SO =S4 — 04> =3* -2 =+/7.

(M 102 BGD&DPT NAM 2020-2021 — POT 1) Cho hinh chdép S.4BC c6 day l1a tam giac
vudng can tai C, AC =3a va SA vudng goc voi mit phiang ddy. Khoang cach tir B dén mat
phing (84C) bang

A. %a. B. ﬂa. Q.I D. 3v/2a.

2
Loi gidi
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BC 1 AC (AABC vuong can C)
BC 1S4 (S4L(4BC))

= d[ B,(SAC)|=BC =3a

}: BC L (S4C)

(M 104 BGD&DT NAM 2020-2021 — POT 1) Cho hinh chép S.ABC c6 day la tam giac
vudng can tai B, AB=4a va SA vudng goc voi mat phang ddy. Khoang cach tir C dén mait
phang (SAB) bang

A. 4a. B. 4\2a. C. 242a. D. 2a.
Loi giai
S
) R C
B
B
BC 1 4B (gt)
BC 154 (do S4 1L (4BC))
Taco: { AB — (SAB) = BC L (SAB) tai B.
SA < (S4B)
ABNSA=4

Suy ra d(C,(SAB)) =CB.
Xét AABC vuong can tai Bco: BC=AB=4a.
Vay d(C,(S4B))=4a.

Cho hinh 1ap phuong 4BCD.A'B'C'D' c6 canh bén bang 2a (tham khao hinh v&). Khoang cach
tr C dén mit phing (BDD'B') bang

Al

| D/
B =
I ,
B ; c
A. 22a. B. 2\3a. c.jea D. V3a.
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Loi gidi

D' (o
1
1
1
1

A B

1
1
1
1
1
1
1
1
1

D, C
ST T T LIEE
’ ~ e

r :‘—\“

/’ ’—-""H<s\
A /‘_—' \\ ge)

Goi H =ACNBD ,khidétaco CH L BD (do tir giac ABCD 1a hinh vudng ).
Lai c6 CH L DD’ (do DD' L (ABCD) va CH C (ABCD) ).

Suyra CH 1 (BDD'B'),dodé CH =d(C,(BDD'B')).

Hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bing 2a nén AC = 2a+/2 .
Suyra CH = %AC =aV2.

Vay khoang cach tir C dén mt phang (BDD'B’) bang av2.

Cau9:  Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang a (tham khao hinh v&). Khoang cach tir C
dén mit phing (BDB'D') bang

3
A. f3a. B. C.2a D. \2a.
2
Loi giai
.
;
|
A I
1 B
I
|
|
1
1
|
Dl -} o___Jc
P \\,O_..-—-""-'
r: ————— ~ o
A B
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CO L BD

Goi {O} =A4ADNBC.Taco {CO | 3

= CO L(BDB'D')=>d(C;(BDB'D'))=CO.

1 2

Tacd: CO=—CA=—a.
2 2

Cau10: (MP 103 BGD&DT NAM 2020-2021 — PQT 2) Cho hinh lip phwong ABCD.AB'C'D’ c6
canh bang a . Khoang cach tir A dén mét phiang (BDD'B’) béng

D’ . C'

1
1
1
1
1
1
1
1
i
1
1
1
1
-

\\U

3
A 2a. 3.. C. \J3a. D. ~>a
Loi giai
D c'
'
1
1
1
1
1
A :
N B
1
1
1
A== —==-=-JC
N -
I" d\ ”"
. -
", ———— ‘: A
Aty .
"—¢ A}
A B

Goi ACNBD ={0}.Khid6 AO L BD, mit khac AO L BB'. Suyra AO L (BDB'D’) hay
AO la khoang cach tir A dén mét phang (BDD'B').
AC a2

Ta co: AC = AB2+BC2:a\/§,AO=7— =

Cau 11: (MD 104 BGD&DT NAM 2020-2021 — POQT 2) Cho hinh lap phuong 4BCD.4'B'C'D' ¢b
canh 2a. Khoang cach tir A dén mit phang (BDD'B") bang

A. 22a. B. 243a. C. \2a. D. \3a.
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D' c

D C
A g
Loi gii
D C'

Goi O 1a giao diém cua AC va BD.

Ta co: AC cét BD tai O hay 40 L BD. (1)

Lai c6: ABCD.A'B'C'D' 1a hinh lap phuong canh 2a nén ta c6:

BB'1(ABCD) = AO L BB'. (2)

Tu (1) va

Cau 12:

(2) tacd: 40 L (BDD'B") <:>d(A,(BDD'B'))=AO=%AC=%2\/§a=\/§a.

(PTK BGD&DT NAM 2017-2018) Cho 1ap phuong ABCD.A'B'C'D’ ¢b canh bang o .Khoang
cach gitra hai duong thing BD va 4'C’ bang

A D
l C
B |
|
|
[ _—_"'-—_'k)r
A’ "'-....___ ~
==X
C‘!
Bl’
A. \3a B. a c. Y3a D. \2a

Chon B
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Cau 13:

Cau 14:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ta c6 khoang cach giira hai duong thang chéo nhau BD va 4'C’ bang khoang cach giita mat
phing song song (ABCD) va (A'B'C'D') thir tw chita BD va 4'C’. Do d6 khoang céach gitra
hai duong thing BD va 4'C’ bang 4.

(MD 101 BGD&DT NAM 2017-2018) Cho hinh chép S.ABC c6 day la tam giac vudng dinh
B, AB=a, SA vudng géc v6i mit phiang day va SA=2a . Khoang cach tir 4 dén mat phang
(SBC ) bfmg

A. 25a p, Y34 c. 2 p, Y3
5 3 3 5
Loi gidi
Chon A

BC L AB
Ta 6 = BC 1 (S4B).
BC 154

Ké AH 1 SB.Khid6 AH 1L BC = AH 1(SBC)
— AH 1a khoang cach tir 4 dén mit phang (SBC )

4a’ 245
Ta co ! = 12+ 12 = 12+L2= 52 — AH* =% o 4H = \/—a.

AH= SA° AB° 4a° a  4a 5 5
(MD 101 BGD&DPT NAM 2017-2018) Cho hinh chép S.ABCD c6 day la inh chir nhat,
AB=a,BC =2a, SA vudng goc voi mit phang day va S4 =a. Khoang cach giita hai duong
thing AC va SB bang
J6a B 2a

A. B.
2 3

p. 2
3

NORENY

Loi gidi
Chon B
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Tir B ké Bx//AC = AC//(SB, Bx)
Suyra d(AC,SB)=d(AC,(SB,Bx))=d(4,(SB,Bx))
Tir 4 ké AK L Bx(K € Bx) va AH L SK

AK 1 Bx
0 = Bx L (SAK)= Bx L AH
S4 1 Bx

Nén AH 1 (SB,Bx)=>d(4,(SB,Bx))=AH
Cau 15: (MD 102 BGD&DT NAM 2017-2018) Cho hinh chép S.4BC cb day la tam giac vudng dinh

B, AB=a, SA vudng goc voi mit phing diy va S4 =a. Khoang cach tir diém A4 dén mit
phang (SBC ) bang

AL B. a c. W D. ay2
2 3 2
Loi giai
Chon D
S
0
A C
O
B
Ké 4H | SB trong mit phang (SBC)
BC 1 AB
a co: = BC L(S4B) = BC L AH
BC 1 54
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AH 1 BC
fy{ = AH 1 (SBC) :d(A,(SBc))=AH=lSB=“ 2.
AH 1 SB 2 2

(MD 102 BGD&DT NAM 2017-2018) Cho hinh chép S.ABCD c6 day 1a hinh chir nhat,

Cau 16:
AB=a, BC =2a, SA vudng gbc v4i mit phiang day va S4 = a. Khoang cach giita hai dudng
thang BD, SC bang
A a~/30 B. 4214 C. 2\21a D. a/30
6 21 - 21 12
Loi giai
Chon C
Goi O la tam hinh chit nhat va M 1a trung diém S4, ta c6: SC//(BMD).
Do d6 d(SC,BD) =d(SC,(BMD))=d(S,(BMD)) =d(A4,(BMD))=h
Tacd: AM,AB, AD d61 mdt vudng goc nén
1ot bt 41
W AM*  AB* AD* a* a4 4d’
Suyra: h= ZG\/i.
21
Cau17: (PTK BGD&DT NAM 2018-2019) Cho hinh chép S.ABCDcé day la hinh thoi canh
a,BAD =60°,SA=a va SA vudng goc voi mat phang day. Khoang cach tir B dén mit phang
(SCD) bang
A. a2l PCALES c. a¥2l. p. 15
7 7 3 3
Loi gii
Chon A
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K
Ta c6: AB//CD = AB//(SCD). Do d6: d (B,(SCD))=d(A4,(SCD)).

Vi BAD = 60° nén BCD = 60°.

Mit khéc tir giac ABCD 12 hinh thoi canh @ nén ABCD 1a tam giac déu canh a.
Goi M 1a trung diém cia CD, suyra BM L CD .

Ké AK//IBM , K € CD , thi AK L CD.

Ké AH 1 SK tai H.

CD L AK
Tacé:{ = CD L (SAK) = CD L AH ,ma SK L AH = AH 1 (SCD).

CD 1 54
Do d6 d(A4,(SCD))=AH .

a3

Ta c6, tor gidc ABMK 1a hinh chit nhat nén AK = BM = -

AH SK = SAAK = AH = S“;;K ,

SAd=a, AKz#, SK =~/SA> + AK> :¥:>AH:61\£§.
a21

Vay d(B,(SCD))=d(4,(SCD))=AH = —

Cho hinh chop S.4BC c6 ddy 1a tam gidc vudng can tai B, AB =2a va SAvudng goc véi mit
phang day. Khoang cach tir C dén mit phang (SAB) bang

A. \2a. B. 2a. C.a. D. 2/2a.
Loi giai
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S

SAJ_(ABC):SAJ_CB.

CB 1 4B
Ta co = CB 1(S4B).
CB 1 54

Do d6 d(C,(S4B))=CB=AB=2a.

Cau 19: (MD 103 BGD&DPT NAM 2017-2018) Cho hinh chép S.4BCD co6 day 1a hinh vudng canh
3a, S4 vudng goc voi mit phang day va SA =a. Khoang cach tir A dén mit phang (SBC )

bang

A. @ B. % C. % D. %
Loi giai

Chon B

BC 154
(S4B) L (SBC)
{(SAB)m(SBC) =SB

BC 1 AB
Ta co: { = BC 1 (SA4B)

Trong mit phang (S4B): Ké AH L SB = AH =d(A;(SBC))
L1, 11 14
AH?  SA>  AB?

- =
a’ 3a’ 3a®

= d(4;(SBC))=AH = % Chon B
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Cau 20: (MD 103 BGD&DT NAM 2017-2018) Co bao nhiéu gia tri nguyén cta tham sé m dé ham sb

y= x+1 nghich bién trén khoang (6; +00) 2.

x+3m
A.3 B. Vb sb C.0 D. 6
Loi giai.
Chon A
Tap xac dinh D = R\{—3m} ;Y = 3m——12 .
(x+3m)

Ham s§ y=—> *1 nghich bién trén khoang (6;+0) khi va chi khi:

xX+3m

y’<0 3m—-1<0 m<l
= P
(6;+oo)<:D -3m<6

VimeZ :me{—2;—l;0}.

Ciu 21: (MA DPE 104 BGD&DT NAM 2017-2018) Cho tir dién 0.ABC c6 OA4,0B,0C d6i mot vudng
gdc véinhau, 04 =a va OB = OC =2a.Goi M 1atrung diém ciia BC . Khoang cach giira hai
duong thing OM va AB bing

A. V2a B. a C. 2V5a D. Yea
2 5 3
Loi gidi
Chon D

Tacé AOBC vudng can tai O, M 1a trung diém cia BC
= OM 1 BC

OM /| /BN

= OM | /(ABN)
BN < (4BN)

Dung hinh chitr nhat OMBN , ta c6 {

= d(AB,OM ) =d(OM ,(4BN))=d(0,(4BN))
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Goi H 1a hinh chiéu vudéng goc ciia O trén AN ta co:

{BN 1 ON

= BN L(OAN) = OH L BN ma OH 1 AN
BN 104

= OH L1 (4BN) = d(0,(4BN))=0H
AOAN vuong tai O, duong cao OH

1 1 1 1 1 1 4 1 4
= 2 >t 2 = > T 2
OH 04~ ON 0OA~ BM

= + = +
04> BC* 04> OB’ +0C?

2
:i2+ 24 = 32 S o =22 - o = 6:>af(AB,OM)=0H=—
a’ 4a° +4a 2a 3 3

Nhén xét:

Chon h¢ truc toa o Oxyz nhu hinh v&, khi d6 0(0;0;0), B(24;0;0),C(0;24;0), 4(0;0;a)
M 13 trung diém cua BC = M(a;a;O)
Taco OM = (a;a;O);@ = (O;2a;0);ﬁ =(2a;0;,—a)
‘ OM, AB .@‘ 3
= |[OM, 4B |=(-a*;a’;-2a") = d(AB,OM)= [ ] ____ _aJ6

‘[OW,EJ‘ - Ja' +a* +44* 3

(M 101 BGD&DT NAM 2018-2019) Cho hinh chép S.ABCD c6 day 1a hinh vudng canh a
, mit bén SAB 1a tam gidc déu va nim trong mit phang vudng goc véi mit phang day. Khoang
cach tir 4 dén mat phang (SBD) bang

A. \/ﬁa. B. \/ﬁa. C. @ D. \/ﬁa.
14 =7 2 28

Loi giai
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Goi H la trung diém AB.Suyra SH 1L (ABCD).

Ta ¢6 fz((j,,((ggzl)))))) = l;Z = % = d(A4,(SBD))=2d(H,(SBD)).

Goi I latrung diém OB, suyra HI | OA .

BD L HI
Suy ra mr-Los- a2 Lai c6 { = BD 1 (SHI).
2 4 BD L SH
V& HK L SI = HK 1 (SBD). Tac6 ——s = —— 4 —— = K = V2L
HK®  SH® HI 14
Suy ra d (A,(SBD))=2d(H,(SBD))=2HK =~ 721 .

Cau23: (MD 102 BGD&DT NAM 2018-2019) Cho hinh chép S.ABCD c6 day 14 hinh vudng canh a,
mit bén SAB 1a tam giac déu va ndm trong mit phang vudng goc véi mit phang day (minh hoa
nhu hinh v& bén). Khodng cach tir C dén mit phang (SBD) bang

S

A Y2a p, Y2la.
28 - 7
Chon D
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Goi M la trung diém ctia 4B = SM L (ABCD). Goi O=ACNBD.

Ta ¢6 {ACH(SBD) =0 d(C,(SBD))=d(4.,(SBD)).

A0 =0C

apoamp = A(4(58D))=2d(M,(SBD)).

Ké MK L BD (K € BD),ké MH L SK tai H = MH =d (M;(SBD)).

Xét tam giac SMK , ta co

1 _lax/iza\/g _a\/g

MK =— AO = Csm =2
2 2 2 4 2
12= 12+ 12=2i:>MH=“@:>d(C;(SBD))=“*/ﬁ.
MH?> SM?> MK® 3a 7

Cau24: (MD 103 BGD&DT NAM 2018-2019) Cho hinh chép S.ABCD c6 day 14 hinh vudng canh «,
mit bén SAB 1a tam giac déu va ndm trong mit phang vudng goc véi mit phang day (minh hoa

nhu hinh v& bén). Khoang cach tir D dén mit phang (SAC )b?mg

Loi giai
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Chon D

*Goi O=ACNBD va G la trong tim tam gidc ABD, I la trung diém cia AB taco

SI L(ABCD) va ‘;((IZ;((gjg)))) = ll)g =2=d(D;(SAC))=2.d(I;(54C)).

* Goi K la trung diém cua 40, H 14 hinh chiéu cua 7 1én SK taco IK L AC; IH L (SAC)
= d(D;(SAC))=2.d(I:(SAC))=2.IH

* Xét tam giac SIK vudng tai [ ta co: SI = a\2/§; IK = BZO = af
1 1 1 4 16 28 a3

Pl e e BRI (e
IH*  SI* IK® 3d® 2d° 3a 247

= d(D;(SAC))=2.d(I;(SAC))=2.IH =

av21
—

Cau 25: (MD 104 BGD&DT NAM 2018-2019) Cho hinh chép S.ABCD c¢6 day 1a hinh vudng canh a,
mit bén S4B 1a tam giac déu va nam trong mit phang vudng goc voi mit phing ddy (minh hoa
nhu hinh v& bén). Khoang cach tir B dén mit phfmg(SA C ) bang

A. a2 B, 21 c 21 D. av21
2 28 7 14
Loi gidi
Chon C
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*Goi O=ACNBD va G latrong tam tam giac ABD, I la trung diém cua 4B taco
d(D;(SAC

SI L (ABCD) va (Di(54C)) DG _ 2=>d(D;(S4C))=2.d(1;(S4C)).
d(1;(84C)) IG

* Goi K la trung diém cua 40, H 1ahinh chiéu cia 7 1én SK tacod IK L AC; IH L (SAC)
= d(D;(SAC)) =2.d(I;(SAC)) = 2.IH

* Xét tam giac SIK vuong tai I ta co: SI = a\z/g; IK = 820 = af
1 1 1 4 16 28 a3
3 = 3 + 3 = 3 + 3 = 3 s IH -
IH> SI* IK* 3d° 24* 3a 27

av21
—

= d(D;(SAC))=2.d(I;(S4C))=2.IH =

* Do O trung diém ciia BD nén ta co:
d(B;(84C))
d(D;(S4C))
Cach 2.

= BO=1=>d(B;(SAC))=d (D;(SAC)) =

av21
—

Do H latrung diém 4B => d(A,(SBD))=2d(H,(SBD))

Ta ¢6 tr dién vudong HSOB vudng tai H nén:
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L L1 1 4 4 4 28
J > HS* HO* HB* 3d° & d4* 3d°
(1(s8D))

o aBi_ el
(H.(s8D)) 14 (4(sBD)) 7 -

Ciu 26: (PTK BGD&DT NAM 2019-2020 LAN 01) Cho hinh chép S.ABCD c6 day 1a hinh thang,
SA vubng géc mat phang ddy, AB=2a,AD=DC=CB=a.SA vudng goc véi day va
SA = 3a (minh hoa hinh dudi day).

S
A k.- B
D C
Goi M 1a trung diém ciia AB . Khoang cach giita hai duong thang SB va DM bing
3413 613
AZa B.2a. C. \/_a. D.ia
4 2 13 13
Loi giai
Chon A

Tacd M latrung diém ciia AB .
Theo gia thiét suy ra ABCD 1a nira luc giac déu ndi tiép dudng tron duong kinh 4B

_ ACB =90° ABC = 60°
AC=a3
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Vi DM //BC = DM //(SBC)
Do d6 d(DM,SB)=d (DM ,(SBC))=d(M,(SBC))= %d(A,(SBC)) (vi MB = %AB)

Ké A4H L SC.

BC 1 AC

= BC L(SAC) = AH L BC.
BC L 54

Ta lai c6 {

do

) AH L SC
Khi d¢
AH | BC

= AH 1 (SBC)=d(4,(SBC))= AH

Xét tam giac SAC vudng tai A4, taco

2 2
2 2 ﬁ (3 2
g ACS4 :(a ) (3a) _9a :AH:%a_

AC? +84° (a\g)2+(3a)z 4

Vay d(DM,SB) = %d(A,(SBC)) = %AH = %".

Cau27: (PTK BGD&DPT NAM 2019-2020 LAN 02) Cho hinh chép SABC c6 day la tam giac vudng
tai 4, AB=2a,AC =4a, SA vudng goc v6i mit phing ddy va SA =a (minh hoa nhu hinh v&).
Goi M latrung diém cua 4B . Khoang cach giita hai duong thang SM va BC bang

R

Chon A
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Goi N la trung diém canh AC , khi d6 mit phang (SMN ) /IBC .
Taco d(SM,BC)=d(BC,(SMN))=d(B,(SMN))=d(A,(SMN)).

Goi AI la duong cao trong tam giac vuong AMN ,taco Al = AM AN _ 2aV5

JAM? + AN? 5

Lai c6 SA L (ABC)= SA L MN ,suyra (SAI) L(SMN).

Ké AH L SI :»AHL(SMN):d(A,(SMN)):AH=ﬂ—2—“.

Viy d(SM,BC) :2?“.

(MD 102 BGD&DT NAM 2019-2020) Cho hinh ling try dimg ABC.A'B'C’ ¢6 diy ABC 1a
tam giac déu canh @ va A4’ =2a.Goi M 1a trung diém cua CC’. Khoang cach tir M dén mit
phang (A4'BC) bang

IS

o o
C. . .
19

Loi giai
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, 2 1 ’ ! 1 ! 1 1
Taco: d(M,(4'BC)) =Ed(C ;(4'BC)) :Ed(A;(A BC)) =—-AH :E'W(*)'

Tam gidc ABC déucanh a co6 AI 1a d6 dai dudng trung tuyén nén AI =

Taco: ()=d(M,(4'BC))=

(MD 103 BGD&DT NAM 2019-2020) Cho hinh ling tru dimng A’

fold

AA'. Al

a3
=

B, _al5T

J19 19

ABC.A'B'C' ¢6 ddy ABC 1a tam giac déu canh a va A'A=2a. Goi o

M latrung diém ctia 4'4 . Khoang cach tir M dénmit phing (A4B'C)

bang

A. ﬁa.
- 19
2\/§a

C. .
5

Chon A

B Y34
5

2«/561

19

Al

Loi giai

Mt~

Bl

.~
<
N

Goi I =BM N AB' va K la trung diém AC .

Taco

d(B,(4B'C)) BI BB 2

 d(M,(ABC)) M1 M4 1

=d(M,(4AB'C))= %d(B,(AB’C)) ==

BH

Bl

Swu tdm va bién soan
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Xét tam gidc BB'K c6 12: 12+ 12: 12+ 1 Z:Bsz\/ﬁa_
BH® B'B° BK (2a) a3 19
2
_BH _57a

Vay d(M,(AB'C))

19

Cau30: (MD 104 BGD&DT NAM 2019-2020) Cho hinh lang try dimg ABC.A'B'C’ ¢6 tt ca cac canh
bang a . Goi M 14 trung diém cia A4’

A B’

C

Khoang cach tir M dén mit phang (AB’C ) bang

a av?21 a2 av21
e ) )

A. B.

2
1

Chon D

A!’

Trong (ABB'A') , 2oi E 1a giao diém cia BM va AB'.Khi d6 hai tam gidc EAM va EB'B

‘ d(M,(AB'C
déng dang, Do ds LMABCN) EM._MA 140 amey)—La(s,(apC)).
d(B,(4B'C)) EB BB 2 2
Tir B ké BN L AC thi N la trung diém ctia AC va BNz#, BB'=a.
Ké BI L BN thi d (B,(AB'C))=BI = BB BN _av21
JBB? +BN> 7
Page 23
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Vay d(M,(4B'C)) =%~d(B,(AB’C)) = “ﬁ_l .

Cau31: (MD 102 BGD&DT NAM 2019-2020 — DOQT 2) Cho hinh chép S.ABC c6 day ABC la tam
gidc vudng can tai 4, AB=a; SA vudng goc voi mit phing day va SA=2a.Goi M 1a trung
diém ctia BC (tham khao hinh bén). Khoang cach giita hai duong thing AC va SM bang

S

|

Chon C

B

Goi N 1a trung diém 4B = AC//NM

= AC//(SNM)
= d(AC,SM)=d(AC,(SNM ))=d (A4,(SNM))
Ké 4H 1L SN(1)

Do MN//AC = MN 1 AB Ma MN 1 S4
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= MN L (SAB)= MN L AH (2)
Tu (1),(2)= AH L (SMN)

= d(A,(SMN))= 4H

SAAN  SAAN 225 a7

SN _x/SA2+AN2_\/4a2+a2 17

Xét ASAN vudng tai A c6 AH =

2ax/ﬁ

17

= d(AC,SM )= AH =

Cau32: (MD 103 BGD&DT NAM 2019-2020 — POT 2) Cho hinh chop S-ABC ¢4 day 4BC 13 tam
giac vuong can tai A, AB=a_ SA vudng goc v6i mat phang day va SA=a_Goi M1a trung

diém cua BC . Khoang cach gitta hai duong thiang AC vy SM bang

A.&. B. Y24 c. 2. Q.@.
3 2 2 5
Loi giai
Chon D
Cach 1:

Goi N 1a trung diém AB, ta c6 AC//MN
Suyra AC//(AMN)=d(AC,SM)=d(AC,(SMN)
=d(4,(SMN)).

(SAB) L (SMN)(MN L (SAB)
Ta c6(S4B)N(SMN) = SN = AH 1 (SMN)
AH L SN
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Suyra AH =d(A4,(SMN)).

Al AS.AN

- JAS? + AN?

Cach 2:

Chon h¢ Oxyz sao cho O = A4, cac tia Ox,0Oy,Oz lan luot di qua B, C, §S.

Chon a=2,tacé 4(0;0;0), B(2;0;0), C(0;2;0), S(0;0;2). Suyra M (1;1;0).

AC =(0;2;0)
Taco ___,
SM = (1;1;,-2)

=|4C.5M | = (~40;-2)

AM =(51;0) i[25“9_1121.54':(—4).1+0.1+(—2).0: 4.

.7}

4 2

Vay d(AC,SM )=
AC,SM

[#¢.1

|

Jeap e (2 V5

_sa,

5

(MD 104 BGD&DT NAM 2019-2020 — DOT 2) Cho hinh chép S.ABC c6 day ABC la tam
gidc vudng cantai 4, AB=a, SA vudng gbc véi mit phang day va SA = V2a. Goi M latrung
diém cua BC (tham khao hinh v&). Khoang cach giira hai duong thang AC va SM bang

S b

J2a

J10a

Chon C

C
M
B
2
¢ Y2
3
Loi gidi

Swu tdm va bién soan
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Goi N la trung diém AB .

Suyra: AC//(SMN) nén d(AC,SM)=d(AC,(SMN)) =d(A,(SMN))= Vs

ASMN

X 1k 1
Dé¢ thay: S, .,y :ZSAABC =—

Ta co: SN =/S4% + AN> :3?“, MN:%:% va SM =/ S4% + AM> :@.

Suy ra: p:%(SM+SN+MN):%(4+\/E)

3 3
Va Sy =\/p(P_SM)(P—SN)(p—MN) :?a'

Vs _ V2a .

Vay d(A4,(SMN))= 5 3
ASMN

Ciéch 2: Goi N 1a trung diém 4B .

Suy ra: AC//(SMN) nén d(AC,SM)=d(AC,(SMN)) =d (4,(SMN))
Ké AH L SN tai H.

Vi MN || AC,AC L AB= MN L AB,ma MN 1 SA = MN L(SAN)= MN L AH

AH L SN
cé: = AH L (SMN)= AH =d (A,(SMN))
AH L MN
Xét tam giac vuong SAN vudng tai 4 ta co: L _| + L1 +L—i
s s e " AH® SA* AN® 24’ 4 24°
4

\/5 .

= AH = :>d(AC,SM)=a3

a2
3

DANG 1: KHOANG CACH TU MOQT PIEM PEN MOT MAT PHANG
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Céu 34: Cho hinh chép S.4ABCD c6 day 1a hinh vuéng canh « . Puong thing SA vudng goc v6i mit
phing day, SA=a. Goi M 1a trung diém cia CD.Khoang cach tir M dén (S4B) nhan gia tri

nao trong cac gia tri sau?

a2

A. ) B. 2a. C. a\/E. D. a.

2

Loi gidi

Tacod CD// AB, ma AB (SAB) nén CD//(SAB).
Tir d6 suy ra d (M;(SAB))=d (D;(S4B))

Taco AD L AB, AD 1 SA suyra AD L (SAB)
Suyra d(D;(SAB))=AD=a. Vay d(M;(S4B))=a.

Céu 35: Cho hinh lang try tam gidc déu ABC.4A'B'C’ ¢6 canh dy bang 2a. Khoang cach tir B dén mit
phang (4CC'A') béng

A. 2a. B. 2\2a. C. V2a. D. V3a.
Loi gidi
A’ (o
Bf
A\
B
Ké BH L AC = d[ B,(ACC'A')|=BH = 23,5

2
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Céu 36: Cho hinh chop ti giac déu S.ABCD c6 canh day bang 2a . Goi O 1a giao diém cua AC va BD
. Biét SO =a, khoang c4ch tir O dén mat phiang (SBC) bing

Goi / 1a trung diém BC va H 13 hinh chiéu cua O trén SI.

... BCLoI
Khi do = BC 1(SOI')= BC LOH
BC L SI

Nén OH L (SBC)= d(0;(SBC))=0OH = “22 .

Cau 37: Cho hinh chép S.ABCD c6 day la hinh vudng canh a va S4 L (ABCD) , SA =a Khoang cach

tir S dén mat phang (ABCD) la

A. av2. B.a. C.

SR EN
o

Loi gidi
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Cau 39:
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B C

Vi 84 L (ABCD) nén d(S,(ABCD))=S4=a.

Cho hinh chép S.4BCD c6 ddy 1a hinh vudng canh a, S4 1 (4BCD). Khoang cach tir C dén mat
phing (S4B) bang

A a. B. 2a. C. a\2. D.

Loi gidi

Vi:

BC 1 AB

BC 1 54 }:BCL(SAB)- Suyra d(C;(S4B))=CB=a.

Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuéng canh a, S4 L (ABCD). Tinh khoang
cach tir diém B dénmp (SAC).

2 B.&. C. aﬁ. p. &2
2 = 3 4
Loi gidi

A
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S

Goi ACNBD={0}

Vi S4 L (ABCD)=>SA L BO

Ta co:

BO 1 S4,B0 1 AC

SAc(SAC),AC < (SAC) = BO L(SAC)
SANAC ={A4}

jd(Bﬁ(SAC))=BO=%BD=%\/ABZ +AD? =%\/a2 g af.

Cau 40: Cho hinh chép S.4BC c6 day la tam giac déu canh @ va S4 L (ABC). Tinh khoang cach tir C

dén (SAB).
A. a\/§. B. a\/§. C. a\/E. D.
4 =" 3
Loi gidi
S
A (&)
yi

CH 1L AB

Goi H 1a trung diém cua canh AB , ta co
154

= CH L (S4B)
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CHzﬂ.

nén d(C,(SAB))z 5

Mot hinh lang tru ding ABC.A'B'C" c6 day ABC la tam giac
vuong tai B, AB=a,AA'=2a. Khoang cach tir diém C' dén mit \"‘\
phang (A'BC) bang O
Bf \\‘
A. 2a5\/§. B. 2a+/5.
c. &% p, 305
5 5
Loi giai

C!

Vi ABC.A'B'C' 1a lang try ding nén A'C'CA 1a hinh chir nhat.

Goi O=AC'nA'C,khidé AO=C'O.

Ma AC'"(A'BC)=0 nén khoang cach tir diém C' dén mit phang (A'BC) bang khoang cich
tir diém A dén mt phang (A'BC).

= BC L(A'AB).

|AA"LBC
Ta co
AB 1 BC

Tir A ha duong cao AH xudng A'B.

AHc (A'AB)

Khi do tacé AH L A'B ma BC L AH vi :
BC L (A'AB)

= AH 1 (A'BC) nén khoang céch tir diém A dén mit phang (A'BC) bang AH.

1 1 1 1 1 1
=

Xét AA'AB vuong tai A, dudng cao AH ¢é s=——7t 3 St
AH AB° A'A

AH? a2 4a2

2a\/§

5

= AH =
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Cau 42: Cho hinh chép S.4BCD 6 SA L (ABCD),day ABCD lahinh chitnhét, biét AD =2a,54=a.
Khoang céch tir 4 dén (SCD) bang:

AL B, 3a¥2 c. 2a¥3 . 24
J7 2 3 J5
Loi giai
. CD 1 AD
Goi H 1a hinh chiéu cia 4 1én canh SD. Ta co: CD L SA =CD L (SAD) =CD 1 AH

AH 1 SD . s .
Suy ra: = AH 1 (SCD). Khoang cach tir 4 dén dén (SCD) bang AH .

AH 1 CD

AS.AD a2a B 2_a

Jas’+ D" Ja +(2a) 5

Ta cod: AH =

Cau 43: Cho hinh chop S.4BCD cé day la hinh thang vuong tai 4 va B, AD =2AB =2BC =2a, canh
bén SA vudng goc voi (ABCD) , SA = a3

B C
Khoang cach tir 4 dén (SBC) béng
A D3 B. & ¢, 2a¥21 D. 2a.
2 2 7
Loi gidi
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B C

Goi H 1a hinh chiéu cua 4 trén SB (1).
Tacé: BC L AB,SA= BC L (SAB)= BC 1L AH (2).

Tir (1),(2) taco AH L(SBC)=d(4,(SBC))=AH .

. SA.AB a3
Xét tam gidc vuong SAB, tacd: AH = = .
VSA*+ AB* 2
Vay d(4,(SBC))= "f.

Ciu 44: Cho hinh chop S.4BCD cé day 1a hinh vudng canh a. Puong thang SA vudng goc véi day va
SA =a. Goi M 1a trung diém ctia CD . Khoang cach tir M dén mit phang (SAB ) béng.

a

A. B. a. C. av2. D. 2a.

2
—~
Loi gidi

Goi H latrung diém 4B = HM 1 AB.

Ta co: SA L(ABCD)= SA L MH .
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= MH 1 (SAB) = d(M,(SAB))=MH =a.

Cau 45: Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang a . Khoang cach tir diém 4 dén mit phing

(4'BD) bang
A. &. AL C. "*@ D. &.
2 3 3 3
Loi giai
A’ D’
m>
B/ I\ ~
11\ \\ c’
II | \\ A
| N
H
| "I =% ——=t1+—JD
|1 7/ \_ -~
L’ ,’30'\\
-l N
B C

Goi O 1a trung diém cta BD = 40 L BD.
Do AA' L (ABCD)=> AA' L BD suyra BD 1(A44'0).
Ké AH L A'O = AH 1 BD.Do dé6 AH L (A'BD) hay d(4;(A'BD))=AH .

2

Taco AO=—-a.
2

Suy ra 12: 12+ 12:%+;2:%:>AH=&.
AH® AA” AO° a \/E a 3
2
Vay khoang cach tir diém A4 dén mit phang (A’BD) bang a33 .

Céu 46: Cho hinh chop S.ABCD c6 day ABCD 1a hinh vudng canh a . Pudng thing S4 vudng goc véi
mit phang day, S4 =a.Goi M latrung diém ciia CD . Khoang cach tir M dén mit phang (S4B)
bang
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a

A. B. a. C.aV2. D. 2a.

2

—
Loi giai

d(M,(SAB))=d(D,(SAB))=DA=a.

Céu 47: Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bang a . Khoang cach tir diém A t&i mit phing

(A'BD) bang
A.&. B 2V2 C. ‘“/g. D.&.
2 3 3 - 3
Loi giai
AF
- D!
b O c'
'j ! rM\
;" Ai}r u‘
f ,‘*::——\r—————'::::::='D
Jo e
lf,:::""‘_"” O
B C
Co 04=Y% Khido — = 1 =43
2 AH A A 0OA 3
Viy d(A;(A'BD)):#.

Ciu 48: Cho hinh chop S.4BCD cé day 1a hinh vudng canh 24, biét SAB 1a tam giac déu va nam trong
mit phang vudng géc voi ddy. Tinh khodng cach tir 4 t6i mat phang (SCD).

2a\/ﬁ av14 3a\/ﬁ a\/ﬁ
6 7

A. . B. C. D. .
16

Loi gidi
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Ta co d(4;(SCD))=d(1;(SCD))

Goi E 1a trung diém CD.

Dung IH L SE thitacé d(I;(SCD))=1H IEIS 2a.a\3 B 2“5.

JIE IS8 \/(2a)2 +(a\/§)2 T
Ciu 49: Cho hinh chép S. ABCcod SA4,SB va SC d6i mot vudng goc véi nhau. Biét S4 =SB =SC=3.
Khoang cach tir diém S dén mat phang (4BC) bang

A.?. B. V2. C. 3. D. 1.

Loi gidi
Goi d(S;(4BC))=h

Tacé'L— ! + ! + ! —L+i+i_l
"W S4* SB* sc* 3?3 3t 3

Suy ra B=3ch=13

Céu 50: Cho hinh lang tru dimg ABC.A'B'C’ c6 tat ca cac canh bang a. Goi M 1a trung diém cta A4’
A B

Khoang cach tir M dén mit phing (A4B'C) bang.

ax/i a~N21 a\/i a\/g
— .

A. . B. C. .
- 14 2 4

Loi gidi

Goi K la trung diém cua AC, dung BH | B'K tai H
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Taco: d(M,(4B'C))= %d(B,(AB’C)).

BH L BK
{BH L AC (AC L(BB'K)> BH)
= BH L (AB'C)
= d(B,(4B'C))=BH
Xét tam giac vuong BB'K ta co:

1 1 1

+
BH?* BB"? BK?

a3
a.— a2l

2 - 7
N
2
V@y d(Mo(AB'C)):lBH:la\/i _ a\/ﬁ .
2 2 7 14
Céu 51: Cho ling try déu ABC.A'B'C’, biét AB= AA' =a. Khoang cach tir diém A4 dén mat phing

(BCC'B') bing

_ BB'BK
JBB"” + BK?

< BH

3 3
A. ax/g. B.i. C. a\/—. D. a.
3 2
Loi giai
-Bf
47 o
BL.
At e
Goi M la trung diém BC = AM = a;/g

Taco: AM 1 BC

Mat khac: AM 1 BB’
Suyra AM L (BCC'B') = d(A4,(BCC'B'))= AM =——.

Cau 52: Cho hinh chép S.4BC c6 day la tam gidc vudng can tai B, AB = a2 va 54 vuong goc voi
mit phang ddy. Khoang cach tir B dén mit phang (S4C) bang
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A. 32a. B. a. C. %a. D. 3a.

Loi giai
Vi S4 L (ABC) nén (ABC) L (SAC).
Ha BH 1 AC,khidd6 BH L (SAC),suyra d(B,(SAC))=BH.

AC

Vi tam gidc ABC vuong cantai B, AB = a2 nén AC =2a, suyra BH = - a.

Vay d(B,(SAC)) =a.

S

Cho hinh chép S.4BCD c6 day 1a hinh vudng canh a, tam gidc SAB 1a tam giac déu va mit

phang (SAB) vuong goc vai mat phéng(ABCD) . Tinh khoang céch tir diém D dén mit phing

(SBC)

A.&. B.ﬁ. c. 2. p. 2.

= 4 2 4
Loi gidi

Goi H la trung diém AB . Vitam giac SAB déunén SH L AB.

(SAB) L (ABCD)
Ta c6 {(S4B)N(ABCD)= AB = SH 1 (ABCD)
SH 1 AB

Swu tdm va bién soan
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Dé thdy BC L (SAB)=>(SBC)L(SA4B).

Ké AK 1 SB= AK 1 (SBC)=d(4,(SBC))= 4K :#
a3
AD//(SBC)=d(D,(SBC))=d(A,(SBC))= -

Cau 54: Cho hinh chép S.ABCD c6 SA L (ABCD) ,day ABCD 14 hinh chir nhat. Biét 4D =2a, SA=a

Khoang cach tir 4 dén (SCD) bang

3a\2 203

A. . B. .

e

Glx
Slg

2 3

Loi gidi

C
Do SA L (ABCD)= SA L AD, SA L CD.

Dyng AH 1 SD (H € SD).

r

Co

CD L AD
= CD 1 (S4D)= CD L AH .

CD 1 54
Vay AH 1 (SCD)= khoang céch tir 4 dén (SCD) bang do dai doan

SA.AD 2a

H=—2247 _ 4
Jsa2+4p* 5

Cau 55: Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng canh a, S4 L (ABCD) va SA=2a

A
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S

Khoang cach tir diém A dén mit phang (SBD)béng

AL B 2% C.&. p. 3.
3 =3 3 9
Loi gidi

Goi Ola tam hinh vudng ABCD, dung AH 1 SO . Khi do, d(A4,(SBD))=AH .

Trong tam giac SA0 vudng tai O c6 AH la chiéu cao nén:

1 1 1 1 1 9 2a
2 - >t T2t 2 2:>AH:_'
AH AS AO 4a (a\/EJ 4a 3

2

Cau 56: Cho hinh chop S.4BC c6 ddy ABC la tam gidc vuong tai B, AB = a2 ,canh bén SA=a va
vudng goc voi mit phing day. Khoang cach tir 4 dén (SBC ) béng

S
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Loi gidi

Trong mit phang (SAB), ké A4H 1 SB
Ta co:
BC 1 4B
BC 1 54 = BC 1 (54B)
ABNSA={4}
Ma AH < (SAB) = BC L AH
Ta co:
AH 1 SB
AH 1 BC(BC L(SA4B))= AH L (SBC)
SBNBC ={B}
= d(4,(SBC))= AH

11 SAAB a6

Ta co: AH

AH* SA* 4B’ JSA2+4B> 3
Céu 57: Cho hinh chép S.ABCD c6 day 1a hinh vudng canh @ . SA vudng gbc voi mit phing (ABCD)
va S4 =a. Khoang céch tir diém A4 dén mat phang (SBC) béng bao nhiéu?

S

2 ‘“E. C. a\2. D, @¥3.
2 2 2
Loi gidi

A

Trong (SAB) v& AH 1 SB tai H
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S

B C
Tacd BC L (SAB) = (SBC) 1 (SAB).

(S4B) L (SBC)
Khi d6 {(S4B)N(SBC)=SB = AH 1(SBC) hay AH =d(4,(SBC)).
Trong (SAB),AH 1 SB

SA.AB a.a a\/i

Taco AH = = =
JSA2+ 4B Na* +d°

. a2
nén d(A4,(SBC))= .
(4(s8C)) =)
Cho hinh chép S.4BC c6 day la tam gidc vudng can tai C, BC=a, SA vudng goc voi mat
phang ddy va S4 = a. Khoang cach tir 4 dén mit phiang (SBC) bang
A. \2a. B. @. C. a
2 2
Loi giai

D. \3a .
2

BC1l A4
vi 1BCHAC L pe 1 (suc)
BC 1S4

Khi d6 (SBC) L (SAC) theo giao tuyén SC
Trong (SAC),ké AH 1 SC tai H suyra AH L (SBC) tai H
Khoang cach tir 4 dén mit phang (SBC) bang AH

Taco: AC=BC=a, SA=a nén tam giac SAC vudng can tai A
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Theo Py-ta-go: SC =a* +a*> =~/2a
V2a

SuyraAH=lSC= .
2 2

Cau 59: Cho lang tru ding ABCD.A'B'C'D’ ¢6 day la hinh thoi canh a, ZBAC =60° . Khoang cach tir
diém C dén mat phang (ABA'B') bang

a3
A. 2a. B.—=. C. a\3. D. a.
Loi giai
A D!
|
|
I
I
I
[
[
1
1
|
1
B' : o
|
|
I
A,
.ﬁ-/._:—)“\ ,f"’" D
H . BUO N ,-"‘—.’
z{ N ~ --’"r
a o
f“:/hh-‘%""-s:' - \"-\
s - - ~
s - T ~
/‘_’,”’ ﬁ‘“‘H.h__":\
B a C

Tacd Z/BAC =60°= /ABC =60° = AABC déu.

Goi H latrung diém ciia 4B = CH L AB= CH 1 (ABA'B').

_af3.

Tacé d(C,(ABA'B'))=CH .

Céu 60: Cho hinh chép S.ABC c6 ddy ABC 1a tam giac déu canh a . Canh bén S4 = a3 va vuong goc
véi mat day (ABC ) Tinh khoang céch d tir 4 dén mat phang (SBC )

=$. B.d=a. g.d:‘”f. D.d=§.

Loi gidi

A.d
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V& AH 1 BC tai H= BC L(S4H).
Vé 4K L SHtai K ma AK L BC = AK 1 (SBC) tai K .
Do d6 AK =d(4,(SBC)).

a3

H 14 trung diém ciia BC nén AH =

SA.AH

a3
Vay 4K = = o 2 _ a5
2+ 2 2 5
IS4 + AH \/(a\g)%{afj

Cho hinh chop tir giac déu S.ABCD c6 canh ddy bang a va chiéu cao bing a2 . Tinh khoang
cach d tirtam O cua ddy ABCD dén mot mit bén theoa .

a~N?2 2ax/§
T .

_afs,

2

A.d=

B. d=

C.d= D. d

a3
3 2
Loi giai

Goi M 14 hinh chiéu cia O 1én CD, H 1a hinh chiéu ciia O 1én SM. Suy ra doan OH la
khoang cach tir O dén mp(SCD)
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a
—.av?2
Vay d = OH = OM .OS _ 2 =a\/2
JOM? + OS> \/a2 , 3
?+2a

Cau 62: Cho hinh chop S.ABCD c6 day la hinh vuong tam O canh a va SA4 L(ABCD),SA =a\3
Khodang cach tir O dén mit phang (SCD) 1a

w3 B. & c. e Dp. 34,

Loi gidi

Ké duong cao AH cua tam giac SAD .
Ta co:

ACN(SCD)=C

Ma O la trung diém cia AC .

d(0,(Scp)) co 1 |

"a(a,(scp)) a2

Suyra d(0,(SCD))==d(A4,(SCD))

N | —

Tacod: AH L SD, AH L CD (CD L(SAD)) va SDNCD =D &(SCD)
Nén AH 1 (SCD).
Suyra d(4,(SCD))=AH .

Xét tam giac SAD vuodng tai A c6 duong cao AH :

2
N p i Rk

= +
AH?> SA? 4AD?> 34’ 3a®> 3a 2
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a3
ot

1
Nén d(0,(SCD))=—d(A4,(SCD

(0.(5D)) =L a(a,(scD)
Cau 63: Cho hinh chop S.4ABC ¢6 SA L (ABC), SA=a. Tam giac ABC vudngcantai 4, BC = a2 .

Goi M 1a trung diém cua AB . Khoang cch tir M dén mit phing (SBC) bang

av3 5.&. C.&. D. a\3.

3 6 4
Loi giai

Goi 7 1a trung diém cua BC. Vi tam giac ABC vudng cantai 4 nén Al 1 BC.
Theo gia thiét S4 L (4BC)=> BC L SA. Do dé BC L (SAI).
Trong mit phang (SA7),ké AH L SI.Ma BC L(SAI) = BC L AH .

Tu vasuyra AH L (SBC) = d(A4,(SBC))=AH .

a2

a.
Ta co AI=£=—a\/§; AH AlAS 2 =a\/§.
2 T 3
a3

2 - 2 2
JAI + 45 (a2
2
Vi M 14 trung diém cua BC nén d(M,(SBC)) :%d(A,(SBC)) :%AH ==

Ciu 64: Cho hinh chép S.ABC co day la tam giac vudng tai 4 c6 AB=a, AC =2a, mit phing
(SBC) L (A4BC). Khoang céch tir 4 dén (SBC) bang

A. 2*5“ . B. 3a. C. a5, D. av2.

Loi giai
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S

A

Trong mit phang (ABC) dung AH L BC.Do (SBC) L (ABC)= AH L (SBC).Khoang céch

tr A4 dén (SBC) bang AH = ABAC _ 2‘/30’.

JAB 1+ AC? 5

Céu 65: Cho hinh chép S.4BC c6 day 1a tam giac vudng tai A, AB=a, AC = a2 va SA L (4BC),

SA = a.Khoang cach tir A dén mat phiang (SBC ) bang

aN?2 a\/ﬁ
5

a

A. B. £, C. D. .

-5

3
2 2

Loi gidi

Goi I 13 hinh chiéu cia A trén BC, H 1a hinh chiéu cia A4 trén SI.
Ta co:

SA L (ABC)=> SA L BC

= BC 1 (SAI)= BC L AH
Al L BC

= AH L (SBC)
SI L AH

Do do: d(A4,(SBC))=4H

] 1 ] 1 1 1 1 5 av10
= t——t—=—5+—5+ =—=>A4H =
AH?  SA> AB* AC® & a 2 5

2a° a’
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av'10
s

Viy d(4,(SBC))=

Céu 66: Cho hinh lap phuong 4BCD.A'B'C'D’ ¢6 canh bang a . Khoang cach tir diém A téi miat phang

(A'BD) bang
A D3 AL C."‘@ Q.ﬁ.
2 3 3 3
Loi giai
B’ C'
4 N | D
\\\\\\:‘
B\\’bb C
’;; \:_é—"\*:"’/’
AP O BN
4% =D

Goi O la tdm cia hinh vuéng 4BCD, H 1a hinh chiéu vudéng goc ciia A trén A'O thi
AH 1 A'0O.

. [BDL 40
Tacoy " = BDL(440)=BD L AH

Vay AH 1 (A'BD)=d(A,(4'BD))= 4AH

Xét tam giac 44’0 vudng tai A c6 duong cao AH ,tacod

Lo_ L1 3 . a3

= +
AH?  AO0* A4A” 4 3
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QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI 4: KHOANG CACH

@ HE THONG BAI TAP TRAC NGHIEM.

Cau 67:

Caiu 68:

Cau 69:

Cau 70:

Cho hinh lang try dung ABC.A'B'C' c6 miat ddy ABC 1a tam gidc vudng tai B co
AB=a,AC=a\3,4'B=2a.Goi M la trung diém ciia AC . Khoang cach tir M dén (A4'BC)

la:

a\/g a\/g 3a 3a

A. . B. . c. 2. ) ey
4 2 2 4

Cho hinh chép S.ABC c¢6 ddy ABC la tam gidc vuong tai 4, AC=a~/3, ABC =60". Goi M

2ax/§
3

1a trung diém cua BC . Biét S4 =SB =SM =

2ax/§

A.d= T B.d=a. C.d=2a. D.d=a\3.

. Tinh khoang cach d tirdinh S dén (ABC )

Cho hinh chép S.ABCD c6 day ABCD la hinh vuong canh 2a, S4 L (AB CD) , goc gitra duong
thang SC va mat phang (ABCD) bang 60°. Khoang cach tir B dén mit phing (SCD) bang

A 06 B. &6 6 p, 2aY6.

3 4 2 3
Cho hinh chép S.ABCD c6 day ABCD 1a hinh thoi canh a. Tam gidc ABC la tam giac déu,
hinh chiéu vuéng géc ctia dinh S 1én mit phing (ABCD) tring véi trong tdm tam gidc ABC.

a

C.

Géc gitra duong thing SD va mit phang (4ABCD) bang 30°. Tinh khoang cach tir diém B dén
mit phang (SCD) theo a

Za@ C. a\/§ a\/i

A. a. B. . . D. .
3 7
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Cau 71:

Cau 72:

Cau 73:

Cau 74:

Cau 75:

Cau 76:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép déu S.4BCD c6 canh ddy bang 2a, canh bén bang3a . Khoang cach tir diém A
dén mit phang (SCD) bang

A. a‘/ﬁ. B. a‘/ﬁ.
3 4
C. a14. D. &.

Cho hinh chop S 4BCD ¢4 day S-ABCD 13 hinh thoi tAm
O, canh 4, goc BAD = 60° , duong thang SO vudng goc v6i (4BCD) va SO =a _ Khoang cach
tir diém A dén mat phang (SBC) bang

a\/i a\/ﬁ 2a\/§ D a\/i

A. . B. . C. . .
7 19 19 14

Cho hinh chop S.ABCD c6 day ABCD 1a hinh thang vuong & 4,B. SA L (ABCD), SA=av2,

AB = BC = a, AD = 2a. Tinh khoang cach tir diém B dén mit phang (SCD) .

o>

A. d(B,(SCD))= 33 : B. d(B,(SCD)) =

a
>

)- 258,

C. d(B,(SCD))=a. D. d(B,(SCD)

Cho khdi hop chit nhat ABCD.A'B'C'D' ¢6 day 1a hinh vudng, BD =2a, goc giita hai mit
phang (A'BD) va (ABCD) bang 30°. Khoang cach tir A dén mit phing (A4'BD) bang

2ax/ﬁ

A. . B. £
13 4

C. D

23

Cho hinh chép tam giac déu S.4BC co canh day bang a va S4 = Ta . Tinh khoang cach tur

a 14. a
7 "2

diém A4 dén mit phang (SBC)

A.Ea. B. ﬁa. C. @a. D. ﬂa.
13 13 13 13

Cho lang try tam gidc déu ABC.A'B'C’ c6 canh day bang 4a . Goc giita hai mit phing (A'BC )
va (ABC ) bang 30°. Goi M 1a trung diém cta canh AB . Tinh khoang cach tir diém M dén
mit phang (A4'BC)?
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Cau 77:

Cau 78:

Cau 79:

Cau 80:

Cau 81:

Cau 82:

Cau 83:

Cau 84:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A

B. 3a. C.a3. D. 37“

Cho hinh chép SABC c¢6 day ABC la tam giac vudng tai A,
AB=2a, AC=a, SBA=SCA = 90°, goc giita SA va mit phiang (ABC) bang 45°. Tinh khoang
cach tir diém C dén mat phiang (ABC).

A. & B. a\/%' C. a\/%' D. &
2 6 2 6
Cho hinh chép S.ABCD c6 day 1a hinh vudng canh @, mit bén S4B 1a tam giac déu va nam

A.&.
2

trong mat phang vudéng goc v4i mit phiang day. Khoang cach tir 4 dén mit phang (SBD) bing

A \/Ea, B. \/Ea, C. @ D. \/Ea.
14 7 2 28

Cho hinh chop S.ABC c6 ddy ABC la tam giac vudng tai A4,
AB =a, AC =a+/3 . Tam giac SBC déu va nam trong mit phiang vudng voi day. Tinh khoang
cach d tr B dén mit phing (SAC)

av39. B.d=a. C.d:a*/g. D.d:zam.
13 2 13

Cho lang tru déu ABC.4'B'C’ ¢6 canh day bing a , mit phang (4'BC) tao véi ddy mot goc 45°

A.d=

, M la diém tiy y thudc canh B'C’. Khoang cdc tir diém M dén mit phang (A'BC) bang

A 96 B. 96 c. a3 p, 43
2 4 2 4

Cho lang try tir gidc déu 4BCD.A'B'C'D' c6 canh day bang 2a, B'D = 3a . Khoang cach tir diém

C’ dén mat phiang (A'BC) bang

2a~5
A 285 AL c. V6. D. av5.
5 5 5
Cho hinh 14p phuwong ABCD.A'B'C'D' ¢b canh a. Tinh khoang cach gitta A4" va BD'
A. “*2/5. B. av2. C. % D. #

Cho hinh chop S.ABCD c6 day ABCD la hinh vuong canh V3a , canh bén SD = J6a va SD
vudng goc véi mit phang day. Khoang cach gitra hai dudng thang SB va CD bang

A. \3a. B. V2a. C. 2a. D. a.

Cho hinh 13p phuong ABCD.A'B'C'D' ¢6 A'C =3 . Khoang cach giita hai duong thang AB va
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Cau 85:

Cau 86:

Cau 87:

Cau 88:

Cau 89:

Cau 90:

Cau 91:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
CD' bang
A. 1. B.2. C. 3. D. 2.
Cho hinh chép S.ABC ¢4 day ABC 3 tam giac vudng tai B, AB=a BC = a\/z’ S4 vuong

goc v6i mat phing day va Sd=a\2 . Khoang cach giita hai duong thing 4B va SC bang
s

a\/g B. a. C aﬁ.

a
2 T2 2

Cho hinh chép S.4BCD c6 day hinh vudng canh a, canh bén SA vudng goc voi mit phang va
SA4 = a . Khoang cach giira hai duong thiang SC va AD bang
2 3 2
NS g, 23 c. 2. p, 22
2 2 2 2
Cho hinh chép S.ABCD, c6 S4 1 (ABCD), ddy ABCDhinh chit nhat véi AC=av5 va

AD =a~2 . Tinh khoang céach gitta SDva BC.

a\/g 2a

A. a3, B.%a. C. = D.?.

Cho hinh chop S.ABCD c¢6 ddy ABCD 1a hinh thang vuéngtai 4 va B ¢c6 AB=a, SA= a2 .
Biét S4 L (ABCD), khoang cach gita AD va SC béng

a

A. B. C.a. D.

a6 a6 2

3 2 2
Cho hinh chép S.ABC c6 day la tam giac vuodng tai A, AB =6a,AC =4a, SA vuong goc véi
mat phing day va S4=a. Goi M 14 trung diém ctua AB. Khoang cach giita hai duong thing
SM va BC bang
Nl .S .12

6 7 Ji3

Cho hinh chép S.ABCD c6 day 1a hinh chit nhit v6i 4B =2a, BC = a, tam giac déu SAB nam
trong mit phang vudng goc véi day. Khoang cach gitta BC va SD 1a

A. ga. B. #a. C. ?a. D. a3 .

Cho hinh lang try dimg ABC.A'B'C" c6 day 1a tam gidc vuong tai 4, AB= AC =b va c6 canh

D. 2a.

bén bang b. Khoang céach giita hai duong thing AB" va BC bang

A.M. B. b. c.#. D. b\3.

2
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Cau 92:

Cau 93:

Cau 94:

Cau 95:

Cau 96:

Cau 97:

Cau 98:

Cau 99:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABCD c6 day la hinh thang vuong tai 4 va B; AB=BC=a; AD=2a; SA
vudng goc v6i mit phing (ABCD), goc gitta duong thang SC va mit phang (ABCD) bing
45°. Goi M 1a trung diém ctia canh 4D . Khoang cach gitta hai duong thang SM va BD la:

a2 a~22 a 11 a11
. B. . C. . D. .
11 11 22 2
Cho hinh lang tru ding ABC.A'B'C"' c6 tit ca cac canh bang «. Tinh khoang cach gitta AB va
cc'

A.&. B. a\3. C.\3. D.ﬁ.

2 2
Cho hinh chép S.4BC c6 day (ABC) théa min AB=a, AC =2a, BAC =120°; S4 vudng goc

A.

v6i mat phang (ABC ) va SA=a. Goi M la trung diém ciia BC, tinh khoang cach giita hai
duong thang SB va AM .
2 g, 4V3 c. 2. p, &3
2 3 4
Cho hinh ling try ding ABC.A'B'C' c¢6 ddy ABC la tam giac déu canh a. Canh BA'= a3
Khoéng cach giira hai duong thang A'B va B'C la:

A. 2.
2

A. a2, B.%. C. “32. D.%“.

Cho hinh chép S.4BCD c6 ddy ABCD la hinh vudng canh bang a, SA4 L (ABCD), SA= a3
.Goi M latrung diém SD . Tinh khoang cach giira hai duong thang 4B va CM .
A 203 B, 43 c.34. p, 3.

3 2 4 4
Cho hinh chép §.ABCD day ABCD 1a hinh vuéng tdim O, canh béng 4a. Canh bén S4=2a.
Hinh chiéu vudng goc cia dinh S trén mit phing (4BCD) 1a trung diém A ciia doan 4O.

Tinh khoang cich d giita cac duong thang SD va AB.

A.d=4a. B.d=2a. c.d=3“‘/5. D.d:4‘“@.
J11 11

Cho chép S.4BC c6 ddy 4BC la tam gidc déu canh 24, tam gidc SAC vudng cn tai S va
nam trong mit phang vudng goc véi day. Tinh khoang cach o giita SC va 4B.
a6 a2 2av21 2a+/30

A.d= : B. d= : C.d= : D.d= :
6 3 7 5

Cho lang try dung tam giac ABC.A'B'C' c¢6 day la mot tam giac vudng can tai B,
AB=BC=a,A4' =a\2, M 1a trung diém BC . Tinh khoang céch giira hai duong thing AM
va B'C.

2a Ba\/g. Ca\/§ a\ﬁ

A, —. D .

NG " .avN3. F

Céu 100: Cho hinh chép S.ABCD c6 day 1a hinh vudng tim O canh a, SO vudng goc v6i mit phing

(ABCD) va SO=a.

Page 78

Swu tdm va bién soan



CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Khoang cach giita SC va AB bang

2ax/§ 2ax/§ a

. B. . C. p, 3.
15 5 15
Cau 101: Cho hinh chép S.ABCD c¢6 day ABCD la hinh vuong tam O, canh a. Canh bén S4 vudng gbc
véi day, goc SBD=60° . Tinh theo a khodang cach gitra hai duong thang 4B va SO.
2. B, 46, c. e b, 4¥5.
2 4 3 5
CAiu 102: Cho hinh lang tru ABC.A'B'C' ¢6 tam gidc ABC vudngtai A, AB=a, AC = a3, A4' = 2a . Hinh

A.

5
et

AL

chiéu vudng goc clia diém A trén mit phing (A4'B'C’) tring vé6i trung diém H cia doan B'C’

. Khoang céach giita hai duong thing 44’ va BC' bang

A ' @
Al & c’
H
BI
A.@. B. a\éﬁ' C. “*QE. D.#.

Cau 103: Cho hinh lang tru ding ABCD.A'B'C'D’ c6 ddy ABCD la hinh chit nhat v6i AB=a, AD = a 3.
Tinh khoang cach giita hai duong thang BB’ va AC'.

3. 3. C.a\/g. D.a2.
2 4 2

Céu 104: Cho hinh ling try ABC.A'B'C’ c6 day la tam giac déu canh bang « . Hinh chiéu vudng goc cia
A' 1én mit phang (ABC ) 1a tam duong tron ngoai tiép tam gidc ABC . Goc giita hai mat phing

a a

A. B.

(A4'BC) va (ABC) bang 60° . Tinh khodng c4ch giita hai duong thing 4'C va BB'.
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A2 B. 34, c. 2.

4 4 16
Céu 105: Cho hinh chép S.ABCD c¢6 day ABCD 13 hinh chit nhat véi 4B = a, AD = 2a . Hinh chiéu vudng
goc ciia S trén mit phang day 1a trung diém H cua AD, goc gitta SB va mit phang day

(ABCD) 1a 45°. Tinh khoang cach giita hai dudong thing SD va BH theo 4.

A \/E B 2a C a D \/E
LA — . . T = . T . LA —.
5 3 NE) 3

D. 2.
3
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O
tzz QUAN HE VUONG GOC
E TRONG KHONG GIAN
O

BAI 4: KHOANG CACH
@ HE THONG BAI TAP TRAC NGHIEM.

Cau 67: Cho hinh lang tru ding ABC.A'B'C' c¢6 mat day ABC 1a tam gidc vuong tai B cb
AB=a,AC=a\3,4'B=2a.Goi M la trung diém ciia AC . Khoang cach tir M dén (A4'BC)
la:

A B B, 93 c.3a. p. 34,
- 4 2 2 4
Loi giai

+ d(M,(A'BC)) = %d(A,(A'BC)) .

Ké AH L A'B (1).

Tacé: A'AL(ABC)= A'A L BC.
Ma 4B L BC = BC L (A'ABB)).
Co:

BC L(A'ABB')
AH < (A'ABB))
Tir (1),(2) = AH L (A'BC) = d(A,(A'BC)) = AH .
Taco: AA'=VA'B*~ AB> =\4a’ —a* =avf3.

Sep =~ AHA'B = gar = apr = A4AB _4a 3a_aJ3
2 2 A'B 2a 2

1 a[ a\/§

d(M,(A' BC))——d(A (4'BC) =2 — ===~

}:AHLBCQ).
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Cau 69:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chop S.4BC c6 day ABC la tam giac vudng tai A, AC = Cl\/g, ABC =60". Goi M

14 trung diém ctia BC . Biét SA =SB =SM = 2"3*6 . Tinh khoang céch d tirdinh S dén (4BC)
A.d=2“3‘/§. B.d=a. C.d=2a. D.d=a\3.
Loi giai

Vi AABC vudngtai A, M 1a trung diém ctiia BC va ABC = 60" suy ra AABM déu.

2a\/§

3

SA=SB=SM = . Suy ra, hinh chép S.ABM déu.

Xét AABC': sin60°=£:>£=£:>BC=2a:>AM:AB=BM=a.
BC 2 BC

Goi H la trong tim A4BC nén H la chan dudng cao ké tir S xuébng (ABC).

2 261\/§ ax/g

AABC déucanh @ nén MH="MN == "= ="""
3 372 3

3

2 2
Xét ASHM vuong tai H: d(S,(ABC))=SH =~JSM* - MH’ =\/(2“3‘/§] —[“‘/EJ =a.

Cho hinh chép S.ABCD c6 day ABCD la hinh vuong canh 2a, S4 L (ABCD) , g0c gitra duong
thang SC va mat phang (ABCD) bang 60°. Khoang cach tir B dén mit phing (SCD) bang
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

a6 a6 a6 2a/6

A. . B. . C. . D. .
3 4 2 - 3

Loi gidi

Ta.co 84 L (4BCD) nén (SC,(BCD))=(SC,4C)=SCA=60°.
Khi d6 AC =2a/2 = S4= AC.tan 60° = 2a+/6 .

Ma AB//CD = AB//(SCD)=> d(B,(SCD))=d(4,(SCD)).
Ké AH 1L SD= AH 1 (SCD)

SA.AD

SA* + AD?
:}d(B,(SCD)): 261\/5.261 :2\/361

2
\/(2a\/§) +(2a)2 3
Cho hinh chép S.ABCD c6 day ABCD 1a hinh thoi canh a. Tam giac ABC la tam giac déu,
hinh chiéu vuéng géc ctia dinh S 1én mit phing (ABCD) tring véi trong tdm tam gidc ABC.

Khi d6 d(B,(SCD))=d(A4,(SCD))= AH =

Géc gitra duong thing SD va mit phang (ABCD) bang 30°. Tinh khoang cach tir diém B dén
mit phang (SCD) theo a

av21

2a\/i C. a\/g . D. 1

A. a. B. .

3 ol
Loi gidi
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Goi O la tam hinh thoi ABCD va E la trong tam cua tam giac ABC.

L —

{SD ~(ABCD)=D IR _
N (SD,(ABCD)) - (SD,ED) = SDE = 30°

SE 1 (ABCD) tai B

BDzzBO:a\/§:>DE:§BD:a¥
Do tam gidc ABC déu nén 3
CEngOza—3
3 3
SE 2a

Khi d6 tan SDO = = = SE =22
DE 3

Vi tam giac ABC déunén CE L AB= CE L CD ma CD 1 SE nén CD L (SEC)
Ké EH 1 SC(H € SC) khi d6 EH L (SCD) tai H nén d(E,(SCD))=EH

> :>EH:(12\2/f71

1_1+1_ 1+
EH* SE* EC? 24V
? a

d(B,(SCD)) BD

B 3
d(E(SCD)) ED 2

N—

3 J21

Do BEN(SCD)=D nén = d(B,(SCD)) =5d(E,(SCD)) =a—.

Cho hinh chép déu S.4BCD c6 canh ddy bang 2a, canh bén bang3a . Khoang cach tir diém A
dén mit phing (SCD) béng

a\/14. a\/14. C. 414, a\/14.
3 4 2
Loi giai

A.

=

Goi O=ACNDB.

Vi S.4BCD la hinh chép déu nén SO L (4BCD)va ddy ABCD la hinh vudng.

Ta cé: d(4(SCD)) _ gg =2=d(4,(SCD))=2d(0,(SCD)).

d(0,(SCD))
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Tam gidc AACD vudngtai D cb: AC =+ AD*> +CD* =242 = 0D =0C=a2.
Tam gidc ASCO vudng tai O c¢6: SO =+SC*-0C* =a /7.

Do §O,0C,0D  d6i mét vudng goc nén goi  h=d(O,(SCD))  thi

11 1 1 8 a14
PrEl s >t 2 2:>h: .
h 0oS° OD- oOcC Ta 4

a14

Vay khodng cach tir 4 dén mit phing (SCD) bang 5

Cho hinh choép §-ABCD ¢4 day S.ABCD 13 hinh thoi tAm 0, canh ¢, gbc BAD = 60° , duong
thang SO vudng goc voi (ABCD) va SO =a _ Khoang cach tir diém A dén mit phang (SBC)
bang

a\/ﬁ 2a\/§ a

A. B. . C. . D.

a\21 21
7 14

Goi N, H 1an luot 1a hinh chiéu cia O 1én BC, SN .
Taco AC=20C = d(4,(SBC))=2d(0,(SBC))=20H (1).
OH L SN
Vi
OH 1 BC ,(BC 1 ON,BC 1 S0,(SO 1 (ABCD)),BC  (ABCD)
@ gV _
2 2

1 1 1 1 1 16
Tam giac OBC vudng tai O nén ta co = >+ ==
a3 3a
2

)= OH 1 (SBC)

Do géc BAD = 60" nén tam gidc BAD déu OB = ocC.

= +
ON* OB* 0C? (aj
2
Tam giac SON vudng tai Onén ta co
12: 12+ 12_ 162+ 12 :1_92:01—1:61\/5(2)'
OH” ON- OS° 3a° a 3a 19
257

19

Tirva = d(4,(SBC))=
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Cau 73: Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh thang vuéng & 4,B. SA L (ABCD), SA=a2,
AB = BC =a, AD = 2a. Tinh khoang cach tir diém B dén mit phang (SCD).

_aV3

A. d(B,(SCD))= 33 : B. d(B,(SCD))=

a
5

a6
5

C. d(B,(SCD))=a. D. d(B,(SCD))=

Loi gidi

+ Goi J 1a giao diém cta 4B véi CD; I 1a trung diém ctia AD; H 13 hinh chiéu vudng goc
cua A4 trén SC. Ta co: ABCI 1a hinh vuong canh a.

+Ta co: %:%:%: d(B,(SCD))=%d(A,(SCD))=ATH.

1 1 1 1 1 1

Ma AH2:SA2+AC2 :—2:>AH:CZ

= +
2¢* 24° a

a
+Vay d(B,(SCD))=—.
y d(B.(CD)) =2
Cau 74: Cho khdi hop chit nhat 4BCD.A'B'C'D' c6 day 1a hinh vudng, BD =2a, gbc giita hai mit

phang (A'BD) va (ABCD) bang 30°. Khoang cach tir A dén mit phing (A'BD) bang

2a\/B a\/ﬁ .

A. . B. 2. C. p. <.
13 4 7 2
Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A’ B'
~
//I\ NS
/ :\\ \\
Y AN
] /I ! \\ \\\ '
1
D1
/ o \\ \\\
l/ /k\——-\ ————————— o= B
/ 4 \\) ’,”’
l/ /// ”iﬁ\/\’\:’
,///’,”’ O RN
v_ - ~
D C

Goi O 1a giao diém cua AC va BD.

BD 1 A0

4

Ta co = BD 1 (A0A")= A'O L BD.
BD 1 A4’

Khi d6 ((4'BD),(ABCD))=(4'0,40)= A/ 04=30°.
V& AH L 40 tai H.
Tacé BD L (A0A')=(A'BD)L(A04").

(404') L(A'BD)

Khi d6 {(A0A4")(A'BD)=A4'0 = AH L(A'BD)=d(A,(A'BD))=AH .
Trong (A0A'): AH L. A'O

AC=BD=2a= AO=a, AH=A0.sin@'=a.sin30°=%.
a
Vay d(4,(4BD))=2.
ay d(4,(4'BD))=2
23

Cho hinh chép tam giac déu S.4BC c6 canh day bang a va S4 = Ta . Tinh khoang cach tur

diém 4 dén mit phang (SBC)

A.ﬁa. B. 2\/561. C.@a. D. 3\/Ea.
13 13 13 - 13
Loi giai
s
A c
[
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Goi M 1atrung diém BC, O la trong tim tam gidc 4BC = SO L (ABC)

OM L BC
' { = (SOM) L BC

Ta co
SO L BC
Trong (SOM) ké OHJ_SM(HGSM) ma OH L BC do BCJ_(SOM)

= OH 1 (SBC)=d(0,(SBC))=0H .

Ta co AO:EAMzz.ﬁazia;OM:lA0=£a
3 3 2 3 2 6
Ap dung dinh 1y Pytago trong tam giac vuéng S40
2 2
SO =S4 - A0° = \/(#aj —(?a] =a
Ap dung hé thirc lugng trong tam giac vuéng SOM co
3
L1 1, SoomM _ “e¢ 3
OH*> SO* OM* JSO? + OM? ABY B
a’ +(a]
d(A4,(SBC
Ta ¢6 ( ) _Am_ 3=d(4,(SBC))=3.d(0,(SBC))=3.0H = 313 a.
d(0.(SBC)) oM 13

Cho ling try tam giac déu ABC.A'B'C’ ¢ canh ddy bang 4a . Goc giita hai mit phang (A’BC )
va (ABC ) bang 30°. Goi M 1a trung diém cta canh AB . Tinh khoang cach tir diém M dén
mit phang (A4'BC)?
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A. & B. 3a. C.a\3. D. 3¢
2 2
Loi giai
;’-1! (__'f
N
\
ALY
Ay
~ H
”,
hY
/ \
ra
’ B’ \\
y \
; —_ .
Ak == < (
- L
"'h“‘.‘- \
h‘ \
"‘\-“"\
1 J.;\.I'
B

Goi N 1a trung diém cia BC.

Do ABC.A'B'C' 1a lang tru tam gidc ddu nén BC L AN, A4 va AN =2a/3. Suy ra
BC L(AAN). Tix 6 ta co: ((4'BC),(4BC))= ANA=30".

Goi H 1ahinh chiéucta 4 trén 4'N,do BC L(A'AN) nén: AH 1 AN,BC = AH L (A'BC)

=d(A4,(4BC))=4H .

Xét tam gidc AHN vudng tai H c6: AH = AN sin ANA' = a3 Suy ra d(A,(A'BC)) =a\3.

Mit khac, M 1a trung diém cua canh AB nén d(M,(A’BC)) = %d(A,(A’BC)) = #.

Cau77: Cho hinh chép SABC c¢6 day ABC la tam giac vudbng tai A,

AB =2a, AC =a, SBA=SCA = 90°, goc gitta SA va mat phang (ABC) bang 45°. Tinh khoang
cach tir diém C dén mit phang (ABC ) .

A& ax/% a~30 a\/§
- -

B. . C. D. —.
- 6 6

Loi giai

Goi H 1ahinh chiéu cia S 1én (4BC).

{AB 1 SH

= AB L (SHB) = AB 1L HB ma AB 1 AC nénsuyra HB// AC(1)
AB L SB
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AC L SH

= AC L(SHC) = AC L HC ma AC L AB nénsuyra HC// AB(2)
AC L SC

Mit khac {
T (1),(2) suy ra ABHC 1a hinh binh hanh ma 4=90° nén ABHC la hinh chit nhat.

va (54,(ABC))=SAH =45° ,SH = AH = a/5.

=d

(s4)) =

HC//(SAB) = d,

(H3(s548)
Goi K 14 hinh chiéu cua H 1én SB. Ké HK 1 SB

Ma AB L(SHB) = AB L HK

Suyra HK L (S4B).

d(C;(SAB)) = d(H;(SAB)) =HK.

ASHB vubng tai H . Taco ! = +—2=i.
H,

av/30

Vay HK =
ay 6

Céu 78: Cho hinh chép S.ABCD c6 day la hinh vuéng canh a, mit bén SAB 14 tam giac déu va nim
trong mit phang vudéng goc v6i mit phiang day. Khoang cach tir 4 dén mit phiang (SBD) bang

A. ﬁa, B. ﬂa, c. Y2 p, Y2la.
14 7 2 28
Loi giai

S
Ak D

Hi'\\/ I o ) /
’ i( f‘?:}:‘////

B C

Goi H latrung diém cia AB. Khi d6, SH L (ABCD).

Goi O 1a giao diém cia AC va BD suyra AC 1 BD.Ké HK | BD tai K (K la trung diém
BO).

Ké HI | SH tai I Khi d6: d (A,(SBD))=2d(H,(SBD))=2HI.
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

1 2
Xeét tam gide SHK, c6: SH =Y pK =L 40= 92
2 2 4

112 J21
Khido: =ty L 28 gy av2l

HI* SH* HK® 3a 14

21

Suyra: d (A,(SBD))=2HI = —.

Cho hinh chop S.ABC c6 ddy ABC la tam giac vudng tai 4,
AB =a, AC =a+/3 . Tam giac SBC déu va nam trong mit phiang vudng voi day. Tinh khoang
cach d tir B dén mat phing (SAC)

a@ a\/g 2a\/§

A.d= ) B. d =a. C.d= ) D.d= .
13 2 13

Goi H la trung diém cua BC, suyra SH L BC.
Ma (SAB) L (ABC) theo giao tuyén BC.
Do d6 SH L (ABC)=> SH L AC

Goi K 1a trung diém AC, suyra HK | AC.

Ta duge (SHK) L AC = (SHK) L (SAC) theo giao tuyén SK
Trong (SHK): ké HE 1 SK (E € SK).
Suyra HE 1 (SAC)=>d(H;(SAC))=HE.

2a\/§:a\/§.

2

Ta 6 HK:%, BC =JAB*+ AC? =2a = SH =

Xét tam gidc SHK vudng tai H, =SH1(ABC) 1a dudng cao nén
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1 1 1 1 4 13

= —+ = =—
HE* SH* HK* 3ad° & 3a°
Ta duoc HE = “1;)’9 .

Khi d6 d(B.(SAC)) = 2d (H(SAC)) = 2HE =2, 01K __ _ 2a1/39

JsH?+HK? 13

Céu 80: Cho ling tru déu ABC.A'B'C’ ¢6 canh day bang @, mit phing (A'BC) tao véi ddy mot goc 45°

, M 1adiém tuy y thuoc canh B'C’. Khoang céc tir diém M dén mit phiang (A'BC) bang

a6 a3 a\/§
A. . B. “*/g. C. . D. ——.
2 4 2 4
Loi giai
A’ (0
M
\\".\
N B’
%’\\ "‘-.
A
L
, \\
& T
£
4
,.' \\ .~
(.’ 0 \\ \\_
’_’ \\\ b
# ~
s Y
s Y
s
.v’
A TSI N C

Vi ABC.A'B'C’ 14 lang tru tam giac déu nén 1a lang try dimg c6 day ABC 1a tam giac déu.
Taco B'C'||(A'BC) nén d(M,(4'BC))=d(B',(4'BC)).
Ma AB'(A'BC)=0 véi O latrung diém AB'nén d(B',(A'BC))=d(4,(4'BC)).

Goi H 1a hinh chiéu cia 4 1én BC, I 1a hinh chiéu cia 4 1én A'H , ta chimg minh duoc
AI L (A'BC), suyra d(4,(4'BC))= Al .

Ma ((m)) = A'HA = 45° nén tam gidc A'’AH vudng cantai 4, do d6

A'H:AH\/_Zé.\/—:a\/g

2
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a6
Mit khac, AI 1a duong cao cia tam gidc A'AH nén Al = A2H = ; = a;/@ :

Céu 81: Cho lang try tir gidc d&u ABCD.A'B'C'D’ ¢6 canh day bang 2a, B'D =3a . Khoang cach tir diém
C’ dén mat phiang (A'BC) bang

2a+5 a5 a6
A= B. =~ C. =~ D. av/5.
Loi gii
A’ D'
AR
s
o
l‘r I \\
B' K i \\ C’
I ! 5 -
[ ! \. -
v | % i
; : \.\ r/
.r'r‘l : * ,’/
K | \\;(’
H ! el
’l‘ : ,’,0 \\
(.ﬂ \\‘- | ; .
4 ~ | - %
; . | o [y
’J \'\.Il \'\
, A s T
.rf - A N D
i ’1’ %
i - N
/ ’-' ~
r - Y
ey .
B C

Vi ABCD.A'B'C'D’ 1a lang tru tir giac déu nén 12 ling tru dimg c6 day 1a hinh vudng canh 2a,
suyra BD = 2a2 .

Ma B'D=3a= B'B=~/B'D* —BD* =\/9a> —84* =a.

Taco AC'(A'BC)=0.

Suyra d(C',(4'BC))=d(4,(4'BC)).

Goi H 1a hinh chiéu cia 4 1én A'B, ta chimg minh duoc AH L (A4'BC).
Suyra AH =d(4,(4'BC)).

Tam giac A'AB vudng tai A vacdé AH la dudng cao nén

o AAAB a2 :2a\6.

:\/1‘1/1'2+AB2 \/a2+(2a)2 S

DANG 4: KHOANG CACH GIUA HAI PUONG THANG CHEO NHAU
Cau 82: Cho hinh 1ap phuong ABCD.A'B'C'D' ¢6 canh a. Tinh khoang céach gitta 44" va BD'

A N2 B. av/2. c. . p. a3
2 2 2

Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Al D
I
B ' /
! C
I
I
S ~=#D
/// ,_,:—“:'”“_:L: o
B*= —C
Goi O la tam cua hinh vuéong ABCD .
Tacd AO L (BDD'B’) tai O.
! ! ! '’ rn’ AC a\/z
:d(AA,BD):d(AA,(BDDB)):d(A,(BDDB)):AO:T: o

Cho hinh chép S.ABCD ¢6 ddy ABCD la hinh vudng canh +/3a, canh bén SD =~/6a va SD
vudng goc voi mit phing day. Khoang cach gitta hai duong thing SB va CD bing
A. \3a. B. Va. C. 2a. D. a.

Loi giai

AB 1 SD
AB 1L AD

SD N AD =D trong (SAD)

Ta c6

= AB 1 (SAD)

V& DH 1 SA tai H trong mit phing (SAD)
DH 1 AB

Taco s DH 1 S4
AB N SA = A trong (SAB)

= DH 1 (S4B)
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Cau 84:

Cau 85:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Vi CD||(S4B) nén d(SB;CD)=d((SAB);CD)=d((SAB);D)=DH .

2
aSAD vudng tai D voi1 duong cao DH ¢6 DH = SD.DA = 32a =a 2

JSD* +DA>  3a

Cho hinh 14p phuong ABCD.A'B'C'D' ¢b6 A'C =3.Khoang cach giita hai dudng thing AB va
CD' bang
A. 1. B.2. C.\3. D. 2.

Loi giai

Al D'
B : ki - (04
PR p
B c
Tacd AB||CD.
Ma CD < (CC'D'D) suy ra AB||(CC'D'D)
Suy ra d(4B;CD')=d(A4B;(CC'D'D))=d(4;(CC'D'D))=AD.
Theo d& A'C = AD\3=3= AD=4/3.
Vay d(4B;CD')=+3.
Cho hinh choép S.ABC ¢4 day ABC 13 tam giac vudng tai B, AB=a BC = a\/z’ S4 vuong
gdc v6i mat phing day va 4= a\2 . Khoang cach giita hai duong thing 4B va SC bang
s
A C

B

A. “ﬁ. B. a. c. 2. D. “‘E.
2 2 2
Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

Dung diém D sao cho ABCD 14 hinh chit nhét. Ta c6 4B//CD nén AB//(SCD).
Khi d6 d(A4B,SC)=d(A4B,(SCD))=d(4,(5CD)).

Trong (SCD), dung AH 1 SD (H € SD).

= CD 1 (S4D)= CD L 4H .

. |CD L1 AD
Ta co
CD 1 54

, {AHLSD = AH 1 (SCD). Do d6 d(4,(SCD))=AH .

Co
AH 1 CD

Tacd AD=BC =av>2.

1 1 1 1 1 1
_ n = + =—=AH =a.Vay d(AB,SC)=AH =a.
AH? SA*> AD* 24° 24° d° ay d( )

Cho hinh chép S.ABCD c6 day hinh vudng canh @, canh bén S4 vudng gbc v6i mit phing va
SA4 = a . Khoang cach giira hai duong thiang SC va AD bang

A _a\/z. 2

. B.
- 2

D.

aN'?2
5

Taco AD//BC = AD//mp(SBC)
Ké AH L SB suyra AH L mp(SBC) hay AH =d(A;mp(SBC)).

Suyra d(AD;SC)=d(AD;mp(SBC))=d(A4;mp(SBC))=AH .
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S B a2

T=—07F+ 2:>AH
AH® SA° AB 2

Trong tam giac S4B,

Cau 87: Cho hinh chép S.ABCD, c6 S4 L (ABCD), ddy ABCDhinh chit nhat véi AC=av5 va
AD = a2 . Tinh khoéang cach gitta SDva BC'.

3
A V3. B. 22 c. a3 D. 2%,

4 2 3
Loi gidi

BA=~+AC* - AD* = a3

Vi BC|| AD suyra d(BC;SD)=d (BC;(SAD))=d (B;(SAD))=BA=a3

Cau 88: Cho hinh chép S.ABCD c6 ddy ABCD l1a hinh thang vuéng tai 4 va B c6 AB=a, SA= a2 .
Biét S4 L (ABCD), khoang cach giita AD va SC béng

A. ‘“/g. B W6 C.a. D. "*/5.
=3 2 2
Loi giai

Do AD//BC = d(AD,SC)=d(AD,(SBC))=d(4,(SBC)).

BC 1 AB

Ké AH 1 SB.Tacod
BC 154

= BC 1L (SAB)= BC L AH .

Ma AH L SB= AH 1 (SBC)= AH =d(4,(SBC)).
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Cau 89:

Cau 90:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

av6
-

Ta c6 > = Tt——>= 23AH:
AH- AB° AS° 2a

= d(4D,SC) =

1 1 1 3 a6
3

Cho hinh chép S.ABC c6 day la tam gidc vudng tai A, AB =6a,AC =4a, SA vudng géc voi

mit phang day va SA=a. Goi M 1a trung diém cia 4B. Khoang cach giira hai duong thang
SM va BC bang

A Te 5.6—“. c. 122 D. 2a.
6 7 J13
Loi giai

Goi N 1a trung diém ctia AC, ta cd: MN//BC nén ta dugc BC// (SMN).
Do d6 d(BC,SM)=d(BC,(SMN))=d(B,(SMN))=d (4,(SMN))=h.

T dién A.SMN vuong tai A nén ta co:

1—1+ 1 +1 1+1+1_49:h_6_a
W AS?  AM?  AN? & 94* 44 3647 7

Vay d(BC,SM):67".

Cho hinh chép S.ABCD c6 day 1a hinh chit nhat v6i AB =2a, BC = a, tam giac déu S4B nam
trong mit phang vudéng goc voi day. Khoang cach giita BC va SD la
J5 25 3

A. —a. B. — C.—a. D. a3.
5 5 2

Loi gidi
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BC//AD
Ta cé { AD =(SAD)= BC//(SAD), do d6 d (BC,SD)=d(BC,(S4D))=d(B,(S4D)).
BC & (S4D)

Tam giac SAB déu, goi H 1a trung diém SA4 thi BH L SA.

Ta b {(SAB)J_(ABCD)

= AD 1 (S4B)= (SAB) L (S4D).
AD 1 4B

20\/§:a\/§_

Tirva suyra BH L (SAD), do d6 d(B,(SAD))=BH = >

Céu 91: Cho hinh lang try ding ABC.A'B'C" c6 day la tam giac vuodng tai 4, AB= AC =b va c6 canh
bén bang b. Khoang céach giita hai duong thing AB" va BC bang
A.@. B.b. g.@. D. b\3.
2 3
Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A’ C

Ké Ax // BC= BC I/ (B'; Ax) suyra d(BC,AB')=d(B,(B; Ax)).

Ké BH 1 Ax tai H va BK | AB' tai K.

. [AH L BH N
= AH L (BHB') nén AH L BK .

Taco
AH | BB’

Tir d6 suy ra BK L (AHB') hay d(B;(AHB'))=BK .

~ ; B AB~N?2 2 BH.B'B
Dé dang thay BH = Al = ZC = 2\/_ = b\z/_ suyra BK = = b\/§ )

JBH>+ BB 3

Vay d(AB';BC) = #

Cau 92: Cho hinh chop S.ABCD c6 day la hinh thang vudng tai 4 va B; AB=BC=a; AD=2a; SA
vudng goc v6i mit phang (ABCD), goc giita duong thang SC va mit phiang (4BCD) bang
45°. Goi M 1a trung diém ctia canh 4D . Khoang cach giita hai duong thang SM va BD la:

A. a\E. B. “@. C. “m. D. am.
11 = 2 2

Loi gidi
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Cau 93:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
)

Taco (SC,(ABCD))=SCA=45"= S4=AC=a\2

Goi K 14 trung diém ctia 4B, khi d6 AB song song véi (SMK).
Do d6 d (BD,SM )=d(BD,(SMK))=d (B,(SMK))=d (4,(SMK)).
Goi 1,J lan luot 13 hinh chiéu vuong goc ciia 4 1én MK va SI.

Khi 46 MK L AI,MK L SA=> MK 1 4J . Do AJ LMK va AJ LSI nén AJ L(SMK) hay
d(A,(AMK))=AJ .

1 1 1 1 1 4 1 11 22
R N

Ta c6 = + +
AT AM?  AI* SA* 4F 4F 247 247 11

Cho hinh ling tru dng ABC.A'B'C" ¢6 tit ca cac canh bang «. Tinh khoang cach gitta 4B va
cc'

A.&. B. a\3. C.\3. D.ﬁ.

- 2 2
Loi giai

Goi H latrung diém cia AB = CH L AB.

Mat khac CC' L CH

e

2

Tirvasuyra d(AB;CC')=CH =
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Cau 94:

Cau 95:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chop S.ABC c6 day (ABC) thoa man AB=a,AC = Za,l% =120°; SA vudng goc
v6i mat phang (ABC ) va SA=a. Goi M 1a trung diém cua BC, tinh khoang cach giita hai
duong thang SB va AM .

a\/i a3

A. . B. —.
-2 2

D.&.
4

2
Tacé BC? = AB> + AC* —2AB.AC.cosBAC = T7a* = BM? = 72’

_AB*+4C* BC® _3d’

AM?* = 5 1 ; AB> + AM* = BM®> = ABM vuodng tai A

AM 1 4B
Tacd { AM L SA = AM L (SAB). Trongmp(SAB),ké AH L SB,vay AH ladoan vudng goc
SANAB

chung cuia AM va SB.Do aSAB vudng can dinh S nén AH = a

2
S
Cho hinh ling try ding ABC.A'B'C' c¢6 ddy ABC la tam giac déu canh a. Canh BA'= a3
Khoang cach giita hai duong thing A'B va B'C la:

D. —.
3

A. a2 . B.%. C. “32. 2a

Loi giai

A’ c’
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
AA' = a2
Goi M latrung diém AC, E = AB'" A' B = E la trung diém cua AB'
Khidé B'C//ME = B'C//(A'BM)
=d(B'C,A'B)=d(B'C,(4'BM))=d(C,(4'BM))=d(A4,(4'BM))
Trong mit phang (A4'AM ):ké AH L A'M
Do AABC d&&u = BM 1 AC
ABC.A'B'C" la hinh lang tru dimg = AA4' L (ABC)= AA' L BM
NénBM L (A'AM)= BM L AH
Tirva = AH 1 (A'BM)=>d(A4,(A'BM))=AH

Trong tam giac A'AM vudngtai A, AH la duong cao:

1 1 1 1 4 9 a2
2 >t TS 2T 2T 2:>AH:
AH A'A AM 2a a 2a 3
\ a2
Ttr,, 3d(A'B,B'C)= 3

Céau 96: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh bang a, SA L (ABCD), S4 = a3
.Goi M latrung diém SD . Tinh khoang cach giira hai duong thang 4B va CM .

A. 2"*/5. B. & e D. &
3 =B 4 4

Tacd AB//CD nén AB // (SCD).
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Cau 97:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Khi d6 d (AB,CM)=d(AB,(SCD))=d(A4,(SCD)).

CD 1 AD
' { = CD L (SAD)= (SCD) L(S4D).

Ta co
CD 1 S4
Trong mit phiang (S4D) v& AH L SD tai H.
(SAD) L (SCD)
Khi d6 <(SAD)"(SCD)=SD = AH 1 (SCD)=>d(4;(SCD))=AH .
Trong(SAD): AH L SD

Tach Af - SAAD __ aV3a :a\/§.

IS4 + AD? \/(a\/g)zmz

a3

Cho hinh chép S.ABCD diy ABCD 1a hinh vudéng tdm O, canh bang 4a. Canh bén S4=2a .
Hinh chiéu vudng goc cia dinh S trén mit phing (4BCD) 14 trung diém H ciia doan 4O.
Tinh khoang cach d giira cac duong thang SD va AB.

A.d=4da. B.d=2a. c.d=3a‘/5. D, =422
Ji1 11
Loi giai

Goi I 1a hinh chiéu cta H trén CD= HI L CD. Goi K 13 hinh chiéu cua H trén
SI = HK 1 SI .

CD 1 HI
Taco

CD L SH (SH L (ABCD))

|HK LCD
Taco
HK 1 SI

= CD L (SHI)= CD L HK .

= HK 1 (SCD)= d(H;(SCD))=HK .

Ta co HI:%AD:M; AC =4J2a = AH =2a .

Xét ASHA cb SH =~ SA>— AH* = a3 .

HI.SH 3

Xét ASHI ¢cO0 HK =——— ="
SH*+ HI* 2

Page 24

Swu tdm va bién soan



Cau 98:

Cau 99:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Taco AB//(SCD)=>d(A4B;(SCD))=d(4;(SCD))= gd(H;(SCD)) = %HK =2a.

Cho chop S.4BC c6 ddy ABC la tam gidc déu canh 2« , tam gidc S4C vudng can tai S va
nam trong mit phang vudng goéc véi ddy. Tinh khoang cach o gitta SC va AB.
a6 a2 2a+/21 2a~/30

B.d=——. C.d= . D.d= .
6 3 - 7 5

A. d

Do (84C) L (A4BCD),SH 1L AC thi SH 1 (ABCD).
Ké CD #/ AB,(CD = 4B),tacod d(SC,AB)=d(AB,(SCD))=d(4,(SCD))=2d(H,(SCD)).

Ké HE 1 DC,ma SH 1 DC = DC L (SHE), ké HK L SE,HK 1 DC(DC L (SHE)) suy ra
HK 1 (SCD) hay d(H,(SCD))= HK .

. a3
Ta c6 tam gidc S4C vudng cén tai S nén SH:%AC:a, HE:HC.s1n6O°=TI. Do do
N 2421
HK = SH.HE = 21 a suy ra d(SC,AB): a.
SH®+HE* 7 7

Cho liang tru ding tam giac ABC.A'B'C' ¢6 day la mdt tam gidc vudng can tai B,
AB=BC=a,AA' =a\2, M 1a trung diém BC . Tinh khoang céch giira hai duong thing AM
va B'C.

2a B & C. a3 D a1

A 2= ) ) . ) .
J5 2 - 7

Loi gidi
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A C

Goi N la trung diém BB'.

Tacé MN//B'C.

Ma MN c(AMN) = B'C//(AMN).

= d(B'C,AM)=d(B'C,(AMN))=d(C,(AMN)).

Lai do M 14 trung diém cua BC nén d(C,(AMN))=d(B,(AMN)).
Trong mit phang (BMN), dung Bl L MN,I € MN .

Trong mit phang (ABI), dung BH L AI,H € Al .

A

Taco AB L BM , AB 1 BN

= AB 1 (BMN).
= AB L MN ,ma MN L B = MN L (4BI).
— MN L BH ,ma BH L Al = BH L(AMN).

= d(B,(AMN))=BH .

Tacé AB=a, BM =%BC=%,BN=%BB’= av2 :
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2 2
Tam giac BMN vuong tai B, duong cao Bl nén Bl =1/ B]\/12 BN == a\/g .
BM* + BN 6

2 2
Tam gidac ABI vudng tai B, duong cao BH nén BH :,f Ali BI - = a\ﬁ.
AB” + BI 7

a7

Vay d(AM,B'C)=d(B,(AMN))= —

Cau 100: Cho hinh chép S.ABCD c6 day 1a hinh vuéng tim O canh a, SO vudng goc v6i miat phing
(4BCD) va SO=a.

2a\/§ 2a\/§ av's D a\/g

A. . B. . C.—. .
15 -5 5 15
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Cau 101:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Ta c6: AB//CD.Khidé: d(SC,AB)=d(4B,(SCD))=d(4,(SCD))=2d(0,(SCD)).
Goi I 1a trung diém caa CD. Taco: O L CD.

Theo bai ra, SO L(4BCD)= SO LCD.
Do d6, CD L (SOI).

Trong tam giac SOI ké OK L SI (K € SI). Khi do: OK L (SCD) = OK =d(0,(SCD)).

Xét tam giac SOI vudng tai O co: SOza;OI:%
2
12: 12+ 12:%+ 12:%:>OK2:a—:>OK:£.
OK® SO° OI° a (aj a 5 5
2

Vay: d(SC,4B)=2d(0,(SCD))=20K =

2\/§a
s

Cho hinh chop §.4BCD c6 day ABCD 1a hinh vuéng tdm O, canh a. Canh bén S4 vudng goc
véi day, goc SBD = 60° . Tinh theo a khodang cach gitra hai duong thang AB va SO.

B.a\/g- a3. Da\/g'

a2_
2 4 3 =5

A.

Goi M, N lan luot 1a trung diém cta BC, AD . Dung AH 1 SN
Khi d6 d (A4B;SO)=d(AB,(SMN))=d(A,(SMN))= AH
Do tam gidc SBD c6 SBD=60°va SB=SDnén SBD li tam giac déu

Suyra SD=BD=a~2,dod6 SA=~SD> -~ AD* =a.

: + ! o AaH =1

Taco =
AH? SA*  AN?

55 = d (4B, S0).
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CAu 102: Cho hinh lang tru ABC.A'B'C' ¢6 tam giac ABC vudngtai A, AB=a, AC = a/3,44' = 2a . Hinh
chiéu vudng goc cua diém A trén mat phing (A'B'C ') trung voi trung diém H cua doan B'C’

. Khoang cach giita hai duong thing 44’ va BC' bang
A C

‘41’ - (i.l

Ké Al L BC,AK L HI .

Do AH 1(A'B'C')= AH L B'C'= AH 1 BC ma Al L BC nén BC L(A4HI)= BC L 4K .
Vi AK 1 BC,AK L HI = AK 1 (BB'C'C).

Vi A4'||BB'= A4'||(BB'C'C)=d(AA4',BC')=d (A4 ,(BB'C'C))=d(4,(BB'C'C)) = 4K .
Xét tam gide ABC c6 dudmg cao AI nén

A; _ A} +A22 :%+%:%:AI:% . BC=JAB*+ AC* =2a.
a a a

. 1 1
Xét tam gidc A'B'C’ ¢6 dudng trung tuyén AH nén A'H = EB’C' = EBC =a.

Xét tam giac AA'H vudng tai H nén

AH = AA? = A H? =4d* —a* = 3.

Xét tam gidc AHI vuong tai A c6 duong cao AK
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Cau 103:

Cau 104:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

1 11 1 4 J J
men =1 L L 40 e YD gaa,pey =22
AK® AH- Al 3a” 3a” 3a 5 5

Cho hinh lang tru ding 4A4BCD.A'B'C'D’ c6 ddy ABCD la hinh chit nhat vé1 AB=a, AD = a3.
Tinh khoang cach giita hai duong thang BB’ va AC'.

ax/g a~/3 aN?2
A. . B. . C. a\3. D. .
2 4 2
Loi giai
D C
1
A ~ B
-~ |
~
>~
\\
| T~
~
/I \\\
Do o — — — = =0
/7{ /”
~ -1
/’/—’6\
A B

Taco: A'C'=\(AB) +(BCY =2a.
Ke BH L AC.

. |BHLAC
Taco: = B'H 1 (ACC'A4").

B'H 1 A44'
Vi BB'//(ACC'A') nén d(BB',AC")=d(BB',(ACC'A’))=d(B',(ACC'4'))= B'H.

A'B'B'C" a.a3 B a3

Xét tam giac A'B'C'. Tadugc: B'H =
B'C’ 2a 2

Viy d(BB', AC') = #

Cho hinh ling tru 4BC.4'B'C" c6 day la tam gidc déu canh bang « . Hinh chiéu vudng goc cia
A' 1én mit phang (ABC ) 1a tam duong tron ngoai tiép tam gidc ABC . Goc giita hai mat phang
(A4'BC) va (ABC) bang 60° . Tinh khodng c4ch giita hai duong thing 4'C va BB'.

B. 3
4

a

16
Loi gidi

A D. 2.
3

a
-7
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;'

Goi H 1a hinh chiéu cia 4’ trén mit phang (ABC). Vi AABC déunén H 1a trong tim cua
tam giac ABC.

Goi M, N lan luot 14 trung diém BC va AC.
Do A'A//B'B= BB'//(A'AC)
= d(A'C,B'B)=d(B'B,(4AC))=d(B,(A'AC))=3d(H,(4A'AC))

Goi K 1a hinh chiéu cia H trén A'N .

= HK L (A'AC)
L4cC

{HK L AN
Ta co

= d(H,(4AC))=HK

Ta co:

((4'BC);(ABC))= AMH =60",

a3

NH:HM:lAM:—:A'H:HM.tan60°:&.\Bzg.
3 6 6 2
1 1 1 , HN*AH* &
=TSt S O HK = ——— = —.
HK®> HN? AH HN>+ AH® 16
—HKk =2
4
3a

= d(A4'C,B'B)=3d(H,(AAC))=3HK = R

Céu 105: Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh chit nhat voi AB = a, AD = 2a . Hinh chiéu vudng
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goc ciia S trén mit phang day 1a trung diém H cua AD, goc gitta SB va mit phing day
(ABCD) 1a 45°. Tinh khoang cach giita hai dudong thing SD va BH theo 4.

\F
A.a.|—. B.
5

S
o
=
w]

Q
ST

Taco SH L (ABCD)=> goc giita dudng thang SB va mat phing day (4BCD) 1a SBH = 45°

Suy ra ASBH vudng can tai H = SH = BH = HA* + AB* = a2 .

Goi E latrung diém CB.Taco BH//DE= d(BH,SD)=d(BH,(SDE))=d(H,(SDE)).
Ké HK L DE, HI L SK .

Tacé DE L(SHK)= DE L HI . Suyra HI L(SDE).

Vvay d(BH,SD)=d(H,(SDE))=HI.

DHHE aa a2

DE a2 2

Trong ADHE vuong tai H ta c6 HK.DE = DH.HE < HK =

Trong ASHK vuong tai H taco

aia\/z
12= l2+ 12<:>HI= SH.HK 2 _a
HI*  SH® HK JSH? + HK? \/2+2a2 V3
a
4
a
Viy d(SD,BH):ﬁ_
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI 4: KHOANG CACH

@ HE THONG BAI TAP TRAC NGHIEM.

Cau 1:

Cau 5:

Ciu 6:

BAI TAP TRAC NGHIEM TRiCH TU PE THAM KHAO VA PE CHINH THU'C

CUA BOQ GIAO DUC TU NAM 2017 PEN NAY

(MD 101-2022) Cho khéi ling tru co6 dién tich ddy 34> va chidu cao 2a. Thé tich khéi ling tru
da cho bang

A.a’. B. 64°. C. 3d’. D. 24°.

(MD 101-2022) Cho khdi chop S.4BC co chiéu cao bang 3, ddy ABC c6 dién tich bang 10.
Thé tich khdi chép S.4ABC bang

A. 2. B. 15. C. 10. D. 30.

(MD 102-2022) Cho khéi chop S.4BC co chibu cao bang 3, ddy ABC c6 dién tich bang 10. Thé
tich khéi chép S.4BC bang

A. 15. B. 10. C.2. D. 30.
(MBD 102-2022) Cho khéi lang tru c6 dién tich ddy 3a® va chiéu cao 2a. Thé tich khi lang try
da cho bang

A. 3a°. B. 6a°. C. 24 . D. a’.

(MBD 103-2022) Cho khbi chop S.4BC c6 chiéu cao bang 5, ddy ABC c6 dién tich bang 6.
Thé tich khéi chép S.4BC bang

A 11. B. 10. C. 15. D. 30.

(MD 104-2022) Khi chép S.ABC co chiéu cao bing5, day ABC cb dién tich bang 6. Thé
tich khdi chop S.4BC bang

A. 30. B. 10. C.15. D. 11.

(MD 103-2022) Cho khéi chop va khéi lang tru cé dién tich day, chiéu cao twong tmg bang nhau

. \ Voo
va c6 theé tich lan lugt 1a ¥, V,. Ti s6 — bang
2

A.z. B. 3. C.E. D.
3 2

W | —
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Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
(M 104-2022) Cho khéi chop va khéi lang tru cé dién tich day, chiéu cao twong tmg bang nhau

\ r Ao A B 2 A V M
va co thé tich lan lugt 1a 7, V, . Ti s0 7‘ bang
2

A.g. B.%. C. 3. D

1
3 3
(MD 101-2022) Cho khdi lang tru dimg ABC.A'B'C’' c¢6 ddy ABC 1a tam gidc vudng can tai
A, AB =2a. Géc giita duong thang BC' va mit phang (ACC'A’) bang 30°. Thé tich cua khéi
lang try da cho bang:
A. 3. B. a’. C. 1224, D. 424°.

(MBD 102-2022) Cho khbi ling tru 4BC.4A'B'C' c¢6 day ABC la tam giac vudng cin tai A4,
AB =a. Géc gira duong thing BC' va mit phiang (ACC'A’) bing 30°. Thé tich ctia khdi ling
try d4 cho bang

1 3,

A. —a’. B. —a’. C. D. —a.
8 8

3, i,
2 2

(MD 103-2022) Cho khdi lang try dimg ABC.4'B'C' ¢6 ddy ABC 1a tam giac vudng can tai A
, canh bén A4’ =2a, goc gifra hai mat phang (4'BC) va (4BC) bang 30°. The tich cua khbi
lang tru d4 cho bang:

A. 24a’. B. §a3. C. 8a’. D. §a3.

3 9

(MD 104-2022) Cho khdi lang try dimg ABC.A'B'C' ¢6 day la tam giac ABC vuodng cin tai
A, canh bén A4'=2a, gbc giita hai mit phiang (4'BC) va (ABC) bang 60°. Thé tich khéi

ling tru da cho bang

A Sy B. 8a’. c.3a D. 24a’.
9 3
(TK 2020-2021) Mot khéi chop co dién tich day bang 6 va chiéu cao bang 5. Thé tich cua khdi
chop d6 bang
A. 10. B. 30. C. 90. D. 15.
(TK 2020-2021) Thé tich ciia khdi hdp chir nhat c¢6 ba kich thude 2;3;7 bang
A. 14. B. 42. C. 126. D. 12.

(TK 2020-2021) Cong thirc tinh thé tich ¥ ctia khdi non c6 ban kinh day » va chiéu cao & 1a:
A. V =rxrh. B. V = zrh. C.V= %72'7”}1. D. V= %mﬂzh.
(MD 101 2020-2021 —DOQT 1) Cho khdi chop c6 dién tich ddy B = 54 va chiéu cao h=a. Thé
tich khdi chop da cho bang
A. §a3. B. §a3. C. 5a°. D. §a3.

6 2 3
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Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(MD 102 2020-2021 — DOT 1) Cho khbi chop c6 dién tich ddy B =34’ va chiéu cao h=a.
Thé tich ctia khdi chép di cho bang

A. za3. B. 3a’. C. la3. D.a.
2 3
(MD 102 2020-2021 — DOT 1) Thé tich khdi 1ap phuong canh 4 bing
A. 64a’ . B. 324°. C. 164°. D. 84°.
(MD 103 2020-2021 — DOT 1) Cho khdi chép c6 dién tich ddy B =7a” va chiéu cao s =a.

Thé tich ctia khdi chép di cho bang
7 7

A. Za3. B. —4°. C.-a& D. 74’ .
6 2 3
(MD 103 2020-2021 — DQT 1) Thé tich khdi lap phuong canh 3a bang
A. 27a’. B. 3a’. C. 94°. D. a.
(MD 104 2020-2021 — DPOT 1) Thé tich ctia khdi 1ap phuong canh 2a bang
A a. B. 2a’. C.8a. D. 4a’.
(MD 104 2020-2021 — POT 1) Cho khdi chép co dién tich ddy B =84 va chiéu cao h=a.

Thé tich ctia khdi chop da cho bang
A. 8a°. B. ia3. C. 4a°. D. §413.
3 3
(MID 103 2020-2021 — POT 2) Cho khdi tru c6 dién tich ddy B = 2a* va chiéu cao s =a. Thé
tich cua khdi tru di cho bang
1

A 24 B. 4. C. ~a'. D. 24°.

3 3
(MID 2020-2021 — POT 2) Cho khdi lang try c6 dién tich day B =44’ va chiéu cao s =a. Thé

tich ctia khéi lang tru dd cho bang

4
A. §a3. B. 4a°. C. §a3. D. 24°.

(TK 2020-2021) Cho hinh chép S.4BC c¢6 ddy ABC la tam giac déu canh g, canh bén SA
vudng géc v4i mit phing day, goc gitru SA va mit phiang (SBC ) bang 45° (tham khao hinh
bén). Thé tich ctia khdi chop S.ABC bang
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Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(MD 101 2020-2021 — DQT 1) Cho khéi hop chit nhat ABCD.A'B'C'D' c6 day 14 hinh vudng,
BD =2a, gbc giita hai mat phang (A'BD) va (ABCD) bang 30°. Thé tich cua khéi hop chit
nhat da cho bang

A. 63, B. %a? C. 234 D. %a?

(MD 102 2020-2021 — POT 1) Cho khéi hop chit nhat ABCD.A'B'C'D' ¢ day la hinh vudng,
BD =4a, géc giita 2 mit phang (A4'BD),(ABCD) bing 30°. Thé tich cuia khdi hopchit nhat da
cho bang:

A. #cﬁ .

D. 163/34°.

B. 48\/§a3. C. @a?

(MD 103 2020-2021 — DOT 1) Cho khdi hop chit nhat 4BCD.A'B'C'D’ ¢6 day la hinh vudng,
BD =2a, goc giira hai mit phing (A'BD) va (ABCD) bang 60°. Thé tich cta khdi hop chir
nhat da cho bing

A. %cﬂ B. 63a". C. #cﬂ D. 2434’
(MD 104 2020-2021 — DQT 1) Cho khéi hop chit nhat ABCD.A'B'C'D' c6 day la hinh vudng,
BD =4a, goc giira hai mat phang (A'BD) va (ABCD) bang 60°. Thé tich ctia khdi hop chit
nhat da cho bing

3
(MD 101 2020-2021 — DOT 2) Cho khdi ling tru tam gidc déu ABC.4'B'C"' c¢6 canh bén bang
4a, goc gifra hai mit phang (4'BC) va (ABC) bang 30°. Thé tich cua khdi lang tru da cho

C. D. 163/34°.

A. 4834°. B. @f.

bang

A. 643’ B, 43 s o O3 p, 643 5.

3 27 9
(MD 103 2020-2021 — DOT 2) Cho khdi lang try tam giac déu ABC.4'B'C’ ¢ canh bén bang
2a, gbc gitta hai mat phing (A4'BC) va (ABC) bang 60°. Thé tich cta khdi lang tru da cho

bang

@Cf. C. &cf. D. 8\/§a3.
3 27

A. @cf .
9

(MD 104 2020-2021 — POT 2) Cho hinh lang try tam giac déu ABC.A'B'C’ ¢ canh bén bang

4a, gbc gitra hai mit phang (4'BC) va (ABC) bang 60°. Thé tich khdi ling tru da cho bang

A. @aﬂ B. @aﬂ C. @a3.

9 27 3

(TK 2020 Lan 2) Cho khdi chép c6 dién tich diy B =3 va chiéu cao 4 =4. Thé tich cua khoi

chop da cho bang

A. 6. B. 12. C. 36. D. 4.

D. 6434,
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Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(M4 101 - 2020 Lan 1) Cho khéi chop c6 dién tich day B =6 va chiéu cao 4 =2 . Thé tich cta
khéi chop di cho bang:
A. 6. B. 3. C. 4. D. 12.
(M4 102 - 2020 Lén 1) Cho khéi chép c6 dién tich ddy B =3 va chiéu cao % = 2. Thé tich khéi
chop da cho bang
A. 6. B. 12. C.2. D. 3.
(M3 102 - 2020 Lén 2) Cho khdi chop c6 dién tich day B = 64> va chidu cao 4 =2a. Thé tich
khéi chop di cho bang:
A 2a°. B. 4a’. C. 6a’. D. 124°.
(P& Minh Hoa 2017) Cho hinh chop tir gidc S.ABCD c6 day ABCD 1a hinh vudng canh a,
canh bén S4 vudng gbc v6i mit phiang day va SA4 =a+2. Tinh thé tich ¥ cta khéi chop
S.ABCD
3 3 3
A.V=‘/§“ B.V:\/Ea C. V=24 D.V:ﬁa
6 4 3
(M3 105 2017) Cho khéi chop S-ABC ¢4 SA vuong goc véi day, SA=4, AB=6 BC=10
va CA=8 Tinh thé tich V cua khéi chop S-ABC.
A. V=32 B. V=192 C. V=40 D. V=24
(M4 104 2017) Cho khdi chop tam giac déu S.ABC c6 canh day bang a va canh bén bang 2a
. Tinh thé tich V' cta khéi chop S.4ABC.
3 3 3 3
A.V:\/ﬁa B.V:*m" C.V:\/Ba D.V=m“
6 4 12 12
(D& Tham Khao 2019) Cho khéi chop tir gide déu c6 tit ca cac canh bang 2a . Thé tich cua
khéi chop di cho bang
3 3 3 3
A 2\2a B. 8& C. 8/2a D. 424
3 3 3 3
(M3 123 2017) Cho khdi chép tir giac déu co canh day bang 4, canh bén gép hai lan canh day.
Tinh thé tich V cta khéi chop da cho.
3 3 3 3
A.V:ﬁ” B.V:\/ﬁa c.vz*/za D.V:ﬂ”
2 2 6 6
(M3 105 2017) Cho khdi chop S.ABCD c¢6 day la hinh vudng canh a, SA vudng goc v6i day
, . . 2 s .
va khoing céch tir A dén mit phing (SBC) bing % Tinh thé tich cta khéi chép da cho.
3 3 3
AL B. &° C. V3 p. L
3 9 2
(Ma 110 2017) Cho khdi chép S.ABCD c6 ddy ABCD 1a hinh chir nhat, AB=a, AD = ax/g ,

SA4 vudng gbc voi mat phang ddy va mit phang (SBC ) tao véi ddy mot goc 60° . Tinh thé tich
V ctia khdi chop S.ABCD .

_ V3

3

3
AV =34 B.V C.V=d D.V:%
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Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

Cau 51:

Cau 52:

Cau 53:

Cau 54:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(Ma 123 2017) Cho hinh chép S.ABCD cé day la hinh vudng canh @, SA vudng goc véi day,
SC tao v&i mit phang (SAB) mét goc 30°. Tinh thé tich khdi chép S.4BCD

3 3 3
A. % B. Jé” C. \/é” D. 24°

(Pé Minh Hoa 2017) Cho hinh chép tt gidc S.ABCD c6 day la hinh vudng canh bing V2a.
Tam gidc SAD cén tai S va mit bén (S4D) vudng goc véi mit phiang ddy. Biét thé tich khéi

chop S.ABCD bang §a3. Tinh khoang cach A tir B dén mit phing (SCD)

A.hzia B.h:za C.h=ia D.h:§a
4 3 3 3

(P& Minh Hoa 2017) Cho tt dién 4BCD c¢6 cac canh AB, AC va AD d6i mot vudng goc véi
nhau; AB=6a, AC=7a vaAD =4a. Goi M ,N,P tuong ung la trung diém céc canh BC,
CD, DB . Tinh thé tich V' cta tir dién AMNP .
2
A. V=174 B. V =14a’ C. V=?8a3 D. V:%cf
(M4 101 - 2019) Thé tich khéi ling tru c6 dién tich diy B va co chiéu cao 4 1a
4 1

A. Bh. B. EBh. C. gBh. D. 3Bh.

(P& Minh Hoa 2020 Lan 1) Cho khdi lap phuong c6 canh bang 6 . Thé tich ctia khdi 1ap phuong
da cho bang

A. 216. B. 18. C. 36. D. 72.

(Pé Tham Khao 2020 Lan 2) Thé tich khéi 1ap phuong canh 2 bang

A. 6. B. 8. C. 4. D. 2.

(M3 101 - 2020 Lan 1) Cho khdi hop chit nhat c¢6 3 kich thude 3;4;5. Thé tich ciia khdi hop da
cho bang?

A. 10. B. 20. C. 12. D. 60.

(M4 102 - 2020 Lan 1) Cho khi hop hinh chit nhat c6 ba kich thudce 2; 4; 6 . Thé tich ctua khéi
hép da cho bing

A. 16. B. 12. C. 48. D. 8.

(M3 102 - 2020 Lan 2) Cho khdi lang tru c6 dién tich ddy B =3 va chiéu cao 4 =2. Thé tich
ctia khdi lang tru di cho bang

A1, B. 3. C. 2. D. 6.

(M3 103 2018) Cho khéi ling tru c6 day 1a hinh vudng canh @ va chiéu cao biang 4« . Thé tich
ctia khdi lang tru di cho bang

A. 164° B. 4a° C. ?cf D. %cf

(M3 104 2018) Cho khéi ling tru c6 day 1a hinh vudng canh @ va chiéu cao biang 2a. Thé tich
ctia khdi lang tru di cho bang

A. %cf B. %cf C. 2d° D. 44°

Page 111

Swu tdm va bién soan



Cau 55:

Cau 56:

Cau 57:

Cau 58:

Cau 59:

Cau 60:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(M3 102 -2019) Cho khbi lang try dimg ABC.A’'B'C’ ¢6 daylatam .4 c
giac déu canh @ va AA' =2a (minh hoa nhu hinh v& bén).
B L
Thé tich cta khéi lang tru di cho bing
3 3
A g, V3¢
2 6
3
C. \3d', p, 32
3
(P& Minh Hoa 2017) Tinh thé tich ¥ cuia khéi 1ap phuong ABCD.A'B'C'D’ , biét AC' = a3 .
3
1
AV=d B. V=3*/§“ C. V=33a’ D.V=1d
(P& Tham Khio 2019) Thé tich ciia khéi 1ap phuong canh 2a bang
A. 8a’ B. 24’ C.a D. 6a’
(M3 104 2019) Cho khéi lang try dimg ABC.A'B'C’ ¢6 day la tam 4’ C'
gidc déu canh @ va AA4'= V2a (minh hoa nhu hinh v€ bén dudi). /
B!
Thé tich cta khéi lang tru di cho bing
3 3
N g, Yoo
2 4 45-1---Ac
\/gas \/€a3 \/
C. . D. .
6 12 B
(Pé Tham Khao 2017) Thé tich cua khdi ling tru tam giac déu c6 tat ca cac canh bang a.
3 3 3 3
Ay =23 B,y =3 c.y-a¥ b,y =23
12 2 4 6
(M4 110 2017) Cho khéi lang tru dimg ABC.A'B'C' ¢6 BB' =a, ddy ABC 1a tam giic vudng

cantai B vi AC =a+/2. Tinh thé tich ¥ cta khéi lang try di cho.

3 3 3

Av=L B.v=% C.V=d D=2
3 2 6
Cau 61: (M4 103 2019) Cho khdi ling tru ding ABC.A'B'C' c¢6 day 1a tam giac déu canh 24 va
AA'=3a (minh hoa nhu hinh v& bén).
A’ ¢
Thé tich ctia khéi ling tru da cho bang B’
A. 63/3a°. B. 3\3d°.
C. 234°. D. V3d’.
A C
B
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Cau 62:

Cau 63:

Cau 64:

Cau 65:

Cau 66:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(M3 101 -2019) Cho khéi lang tru dimg ABC.4'B'C' c6 day 1a tam giac déu
canha va AA'=+/3a (minh hoa hinh v& bén). Thé tich khdi lang tru di cho bang.

A’ ¢
BI
A C
B
N 5 @ ¢ p. 3¢
R S T L
(Pé Minh Hoa 2020 Lan 1) Cho khdi lang tru dimg A D
ABCD.A'B'C'D" ¢6 déay la hinh thoi canh a,
BD =a~J3 va AA' =4a (minh hoa nhu hinh bén). Thé o i
tich ctia khdi lang try da cho bang ‘
A. 243d’. B. 4434°. O S — D
3 3 ,/’J
C. 23a . p, Hi3a . T
3 3 BE C

(M4 104 2017) Cho khdi ling tru dung ABC.A'B'C' c¢6 day ABC la tam giac can véi
AB=AC=a, BAC =120°. Mit phing (4B'C") tao voi ddy mot goc 60°. Tinh thé tich V cua
khéi lang tru da cho.

3 3 3 3
A.V:% B. V=2 =2 D. =34
(M4 101 2018) Cho khéi lang tru ABC.A'B'C’, khoang cach tir C dén dudng thing BB’ bang
2, khoang cach tir A dén cac dudng thang BB’ va CC' lan luot bang 1 va NE) , hinh chiéu

23

vudng goc ctia 4 1én mit phang (A'B'C’) 1a trung diém M cia B'C' va A'M == Thé tich
ctia khdi lang tru di cho bang

A 2 B. 1 C.\3 D.¥

(M4 103 -2018) Cho khéi lang tru ABC.A'B'C', khoang cach tir C dén dudng thing BB' bang
2, khoang cach tir 4 dén cac dudng thing BB' va CC' 1an lugt bing 1 va +/3 , hinh chiéu vudng
goc cia A 1én mit phing (4'B'C") latrung diém M cua B'C' va A'M =2 . Thé tich cia khoi

lang try d4 cho bang

A.¥ B. 1 C.\3 D. 2
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Cau 67:

Caiu 68:

Cau 69:

Cau 70:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(M4 102 2018) Cho khéi lang tru ABC.A'B'C’, khoang cach tit C dén BB' 1a /5, khoang céch
tir A &én BB' va CC' lan luot 1a 1; 2. Hinh chiéu vudng goc cia A 1én mit phing 4'B'C"' 1a

NEH

trung diém M cua B'C', A'M = = Thé tich cua khéi lang tru di cho bang

D. —
3

A.%. B. /5 C.# J15

(M3 104 2018) Cho khéi ling tru 4BC.A'B'C'. Khoang cach tir C dén duong thing BB’ bing
J5 , khoang cach tir 4 dén cac dudng thang BB’ va CC' lan luot bang 1 va 2, hinh chiéu
vudng goc clia 4 1én mat phang (4'B'C’) 14 trung diém M ciia B'C' va A'M = J5 . Thé tich
ctia khdi lang tru di cho bang

A5 B. J15 C 25 215

. D. =
3 3 3
(Pé tham khao 2017) Cho khéi ttr dién c6 thé tich bang ¥ . Goi V' 1a thé tich cua khéi da dién

!

, y 5 \ y IS 5 y 5 A .7 A ~ ’ . A V
c6 cac dinh 1a cac trung diém cta cac canh cua khoi tir dién da cho, tinh ti s0 7

1 p Ll 2 prs
| Z8) V4 Vo3 Vo8
(P& minh hoa lan 1 2017) Cho tr dién ABCD c6 cac canh AB, AC va AD d6i mot vudng goc
véinhau; AB=6a, AC=7a vaAD =4a.Goi M ,N , Ptuong ing la trung diém céc canh BC
,CD,DB. Tinh thé tich ¥ cua ti dién AMNP .

7 3

A. V:Ea B. V=144’ C. V=§a3

3

D. V=174
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI 4: KHOANG CACH

@ HE THONG BAI TAP TRAC NGHIEM.

Cau 1:

Cau 3:

Cau 4:

BAI TAP TRAC NGHIEM TRiCH TU PE THAM KHAO VA PE CHINH THUC

CUA BO GIAO DUC TU NAM 2017 PEN NAY

(MBD 101-2022) Cho khdi ling try c6 dién tich day 3a* va chidu cao 2a. Thé tich khdi ling
try d4 cho bang
A a’. B. 6a’. C. 3a’. D. 24°.
Loi giai
Chon B

Thé tich khéi lang tru d cho la: ¥V = Bh =34 2a = 64°.
(MD 101-2022) Cho khdi chop S.4BC co chiéu cao bang 3, ddy ABC c6 dién tich bang 10.
Thé tich khoi chép S.ABC bang
A. 2. B. 15. C. 10. D. 30.
Loi gii
Chon C

Thé tich khéi chép S.4BC la: V; . %-SABC -h =%~10 -3=10.

(MBD 102-2022) Cho khbi chép S.4BC co chiéu cao bang 3, day ABC co dién tich bang 10.
Thé tich khdi chép S.4BC bang
A.15. B. 10. C.2. D. 30.
Loi giai
Chon B
1 1

Taco: Vs 5 = ESAABC'h = 5.10.3 =10.
(MBD 102-2022) Cho khdi lang try c6 dién tich day 34> va chiéu cao 2a. Thé tich khdi ling
tru da cho bang
A. 3a’. B. 6a’. C.2a. D. a’.
Loi giai
Chon B
Vg =Bh=3a"2a=6a.
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Cau 5:

Cau 6:

Cau 8:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(MBD 103-2022) Cho khbi chop S.4BC c6 chiéu cao bang 5, ddy ABC c6 dién tich bang 6.
Thé tich khéi chép S.4BC bang
A. 11. B. 10. C. 15. D. 30.
Loi giai
Chon B

Ta c6 thé tich khbi chop S.4BC la: V = %.5.6 =10.

(MD 104-2022) Khéi chop S.ABC co chibu cao bang5, ddy ABC c6 dién tich bang 6. Thé
tich khéi chép S.4BC bang
A. 30. B. 10. C.15. D. 11.
Loi giai
Chon B

Thé tich khdi chop V; . = %.SAABC.h = %.6.5 =10.

Tam giac B'BC vudng can tai B'nén BBC =45,
(MD 103-2022) Cho khbi chép va khéi ling tru c6 dién tich ddy, chidu cao twong tmg bang

. \ Vs
nhau va c6 thé tich 1an lugt 14 ¥, V,. Ti s0 — bang
2

A2 B.3. c.2. D.1.
3 2 3
Loi giai
Chon D
Y

V3 !
TacO —=——=—.

Vv, Bh 3

(MBD 104-2022) Cho khdi chop va khdi lang try c6 dién tich ddy, chiéu cao twong tmg bang

N R or A \ 2 A V M
nhau va c6 thé tich lan luot 1a ¥, V, .Ti s0 —- bang
2

=
W | —

A. 2 B. i C. 3.
3 2
Loi giai
Chon D

Ta co: V1=1Bh va V, =Bh.Suyra ﬁ=l
3 v, 3

2
(MP 101-2022) Cho khéi lang tru dimg ABC.A'B'C' c6 ddy ABC 1a tam giac vudng cin
tai 4, AB = 2a. Géc gifta duong thing BC' va mat phang (ACC'A’) bang 30°. Thé tich cia
khdi lang tru dd cho bang:
A. 3d. B. &', C. 12424 D. 424°.

Loi gidi
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Chon D
 AB 1 AC
Ta co: = AB L (ACC'A")
AB 1 AA'

Suy ra géc gifta duong thing BC' va mit phang (ACC'A') bang goc giita duong thang BC' va
dudng thing AC' = AC'B = 30°.

Taco AC' =B =230 = A4 =\124> — 4a> =224

tan 30°

Vay Ve ape = SABC'AA, = %.20.261.2\/551 = 4\/5613

Cau 10:  (MD 102-2022) Cho khbi ling tru ABC.A'B'C’ c¢6 ddy ABC la tam giac vudng can tai A,
AB=a. Géc giita dudng thang BC' va mit phang (ACC'4’) bang 30°. Thé tich cta khbi

lang try d4 cho bang
2
A Le B. s C. £a3. D. £ ’
8 8 2 2
Loi giai
Chon D
B' C'
A
" \ """"""""" ‘
A
_|BALAC | o —
Ta co nén BA L (ACC'A') suyra (BC',(ACC'A')) =BC'A=30°.
BA L AA'

Khi do AC" = — 24 9 _ a3 suyra A4’ =~/4C? - 4'C” =,/(a\/§)2—a2 —a\2.

tan BC'A  tan30°
2,

Thé tich khdi ling tru dd cho 13 V. ,pe = AA'S e = aﬁ%az =5
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Cau 11:

Cau 12:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(MBD 103-2022) Cho khéi lang tru ding ABC.A'B'C' ¢b ddy ABC la tam giac vudng can tai
A, canh bén AA4'=2a, gbc giita hai mit phang (A'BC) va (ABC) bang 30°. Thé tich cua

khéi lang tru da cho bang:
8 8
A. 244’ . B. —a’. C.8a. D. —a’.
3 9
Loi giai
Chon A
A G’
N s 1B
Za
A

Goi M 1a trung diém ctia BC . Khi d6, AM L BC ma BC L AA' nén BC L(4'am).
Do d¢, goc gifta hai mit phing (A4'BC) va (ABC) la géc A'MA nén A'MA=30".

Ta co: AM = tA 3’20 =2a+3; BC=2AM =4a-[3 suyra S, :%AM.BC =124°.
an

Vay Ve ppe = AA'S pe = 240"

(MD 104-2022) Cho khdi ling tru dimg ABC.A'B'C' c6 day 1a tam gidc ABC vudng can tai
A, canh bén A4'=2a, goc giita hai mit phing (4'BC) va (ABC) bang 60°. Thé tich khoi

lang try da cho bang
ASe B. 8a’. C. 8. D. 24a’.
9 3
Loi gidi
Chon C
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

B'

bat AB=AC =2x,x>0.Goi G latrung diém canh BC

Ta c6 AABC vudng can tai 4 nén BC =2x~/2 va AG = x2 va AG L BC

Do ABC.A'B'C' 1 lang try dimg nén AA' L (A4BC)

Suyra AG la hinh chiéu cia 4'G 1én mit phing (A4BC)

Suyra A'G L BC

Vay goc giita hai mat phang (4'BC) va (ABC) bing (4G, A'G) = £A4'GA = 60°

V3 a/6

Xét AABC vudng tai A tacd: AG = A'A.cot60° < x/2 = 2075 ¥ ==

Vay thé tich khéi lang tru dd cho 1a V = %AB.A C.AA'= %[ 3

2a\/6 ]2 8a’
3 2a=

Cau 13:  (TK 2020-2021) Mot khdi chép c6 dién tich day bang 6 va chiéu cao bang 5. Thé tich cua

khéi chop d6 bang

A. 10. B. 30. C. 90. D. 15.

Loi giai
R . A- T | f A s , A A 6x5

Theé tich khoi chop la: ES X h véi § = dién tich day, & = chiéu cao nén V' =——=10.

Céu 14: (TK 2020-2021) Thé tich ciia khdi hop chir nhat c¢6 ba kich thude 2;3;7 bing
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Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A. 14, B. 42. C. 126. D. 12.
Loi gidi

Thé tich cAn tim 14 V =2-3.7 = 42.
(TK 2020-2021) Cong thirc tinh thé tich ¥ cuia khdi non c6 ban kinh day » va chiéu cao & 1a:
A. V =nxrh. B. V =nr’h. C.V= %m*h. D. V= %m’zh.
Loi gii
. |
Taco: V=—nrh
3
(MD 101 2020-2021 — POT 1) Cho khdi chép c6 dién tich ddy B =5a> va chiéu cao h=a.
Thé tich khdi chop da cho bang
A. éa3. B. éc13. C. 5a. D. =d’
6 2
Loi giai
f LR Lo gy 1 5,
Ta co thé tich khoi chop la V' = gBh = Ea .

(MD 102 2020-2021 — POT 1) Cho khdi chop c6 dién tich day B = 3a* va chiéu cao h=a.
Thé tich ctia khdi chép da cho bang

A e B. 3a’. c.ly Q.I

2 3
Loi giai
V=—Bh=a
(MD 102 2020-2021 — DQT 1) Thé tich khdi 1ap phuong canh 44 bang
A. 647 B. 324°. C. 164°. D. 8.
Loi giai
Taco: V = (4a)3 =64a’.
(MD 103 2020-2021 — DPOT 1) Cho khdi chép c6 dién tich ddy B =7a” va chiéu cao s =a.

Thé tich cua khéi chop di cho bing

A. %a3. B. %a3. Q. D. 7a’ .

Loi giai

Ta c6 thé tich khéi chép ¥ = %Bh - %.7a2.a - %a3.

(MD 103 2020-2021 — DOT 1) Thé tich khdi 1ap phuong canh 3a bang

A. 274, B. 3a’. C. 94°. D. a’.
Loi giai

Thé tich khéi lap phuong canh 3a 13: V = (3a)’ =274°
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Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(MD 104 2020-2021 — DPOT 1) Thé tich ctia khdi 1ap phuong canh 2a bang
A a. B. 2a°. c. 8 D. 4a’.

Loi giai
Tacod V =(2a) =8a’.

(MD 104 2020-2021 — POT 1) Cho khdi chép co dién tich ddy B =84 va chiéu cao h=a.
Thé tich cta khéi chop di cho bing

A. 8a°. B. §a3. C. 4a’. Q.

Loi giai

Thé tich ctia khdi chop co dién tich day B = 84> va chidu caoh = a la:
V= lB.h = l.8a2.a = §a3
3 3 3
(MD 103 2020-2021 — DOT 2) Cho khbi tru c6 dién tich diy B =2a® va chiéu cao h=a. Thé
tich ctia khéi tru di cho bang

|
A 24 B. 4. C.—a*. D.
3 3

Loi gii
Thé tich khéitru1a V = Bh=2a>.a=2a".
(MD 2020-2021 — POT 2) Cho khdi ling tru c¢6 dién tich ddy B =4a’ va chiéu cao h=a. Thé

tich cua khdi lang tru da cho bang
4

A 2g B. C.—a. D. 24°.

3 3

Loi giai

Thé tich ctia khoi lang tru da cho bang ¥V = Bh=4a>.a=4ad".
(TK 2020-2021) Cho hinh chép S.4ABC c6 ddy ABC 1a tam giac déu canh g, canh bén SA4
vudng goc voi mit phing day, goc gittu S4 va mat phang (SBC ) bang 45° (tham khdo hinh
bén). Thé tich cta khéi chop S.4BC bing

5

>
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Cau 26:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Goi M 14 trung diém BC thi AM 1 BC va SA L BC nén BC L (SAM). Tu day dé thay goc

cAn tim 1a o = ASM = 45°. Do d6, SAM vuéngcan & A va SA= AM =2

3
o
1 a\/g azx/g_cf

3 2 4 8

(MD 101 2020-2021 — POT 1) Cho khéi hop chit nhat ABCD.A'B'C'D' ¢6 day 1a hinh vuéng,
BD =2a, géc giita hai mat phang (A'BD) va (ABCD) bang 30°. Thé tich ciia khéi hop chir
nhat da cho bang

243 23
A. 63’ B. T\/—aB. c. 13 D. T\/—cf.
Loi giai
Ar Di
B / E \". : C
Ai ,,,,,,,,,,,,,,,,,,,,,,, D
i \\3\06“
Lz ,—"'.”“ O \\-“\
Blfer O

Goi @ la gbc giita hai mit phang (4'BD) va (ABCD).

Goi O=ACNBD.

{AOLBD
Ta co

, = A'0 L BD = ¢ =(40;4'0)= AO4'=30'.
AA' L BD

Ta c6 day ABCD 1a hinh vuoéng c6 BD =2a = AB = AD =a+/2 .

1

Ta c6 AO=1AC=—BD=a.
2 2

, a3
Trong AAOA" c6 AA' = AO.tan30° = T\/_
Vay thé tich kh6i hop chit nhat ABCD.A'B'C'D" 1a:

ax/§ 5 2\/§a3
—T.2a =

_ '
VABCD.A’B’C’D' = A4 'SABCD - 3
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Cau 27:

Cau 28:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(MD 102 2020-2021 — POT 1) Cho khdi hop chir nhat ABCD.A'B'C'D'c6d day 1a hinh
vudng, BD =4a , goc gitra 2 mat phang (A'BD),(ABCD) bang 30°. Thé tich ctia khdi hopchir
nhat di cho bang:

A. #ﬁ. B. 48/34°. C. - D. 16V34°.
Loi giai
A’ B
A}
I\
1\
[
[
, Y
D i : c
I “
|
o
SN
0
| \ B
,“\____‘\' ——————————— o= 4
// S \ ’,/’
, So \ /,”
/ k-
// /,”’/’O S
/,/” S C
D
Goi Ola tAm cua hinh vudéng ABCD, tir gia thiét ta c6
4 2

AC =4a, 4B =TZ=2a\/§:> 40=24,8 1,0, =(2a2) =82’

ABCD la hinh vuéng = 40 1 BD
Ta co:

AO 1L BD J—

= BD 1 (A4'40)=BD 1 A'0=((A4'BD),(ABCD))=4'04

AA' L BD(gt)

(tam giac A'OA vuong tai A)

Tur gia thiét = 4'0A4 = 30° = tan 30° :_A A4 = A'A =£.2a — 2a‘/§
40 3 3
: 2a\3 1633d°
= Visepapep = A AS 5ep = T-Saz = 3

(MD 103 2020-2021 — POT 1) Cho khdi hop chir nhat ABCD.A'B'C'D' ¢6 day 1a hinh vudng,
BD =2a, goc giita hai mit phing (A'BD) va (ABCD) bang 60°. Thé tich cta khdi hop chir
nhat da cho bing

A. %cﬂ B. 6334’ . C. %a? D. .

Loi gidi
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Cau 29:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

’
A B
m
‘i
i
L
1oy
1
i
r' R .
D' [ Sy ,
T | T N "
’ ' \ N
] .
1
1
v
H [
' '
! v
! \
' \
'
' \
' A
' v
! 1
’ A== P b et R RN
~ - -
; A~ 60 - /B
] ~
1
’ -
r -7
] ()"~
'
! -
.

Tacd BD=+24D= AD=~[2a,nén S ., = (N2a)’ =2a* va 04 = %BD —a.
Goi O la trung diém cua DB

. AOLBD
Khi do, ta co = ((4'BD);(ABCD)) = (4'0; A0) = A'O4 = A'OA =60

A'O L BD

(Vitam gidc 4'40 vudng tai 4 nén A4'04 1a goc nhon)

Xét tam gidc A'AO ¢6 tan A'OA =% —AA'= A0.tan A'O4 = a.tan 60° = a/3 .

Vay VABCD.A'B'C'D' = AA"SABCD = a\/§,2a2 = 2\/§a3-

(MD 104 2020-2021 — DOT 1) Cho khéi hop chit nhat ABCD.A'B'C'D' ¢6 day 1a hinh vuong,
BD =4a, goc giira hai mit phang (A'BD) va (ABCD) bang 60°. Thé tich ctia khdi hop chit

nhat da cho bing
1 1
A. 48\3a°. B. 6—*6613. C. 6—*5513. D.
9 3
Loi giai
A' DV
v/
. c
[y SR N
B c

Pit x = AA', AB = AD = a8
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Cau 30:

Cau 31:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

3 d(4,(4'BD)) ' NG
Ta co: 7=51n((14 BD),(ABD)) :W: d(A,(A BD))=72CI = a\/g
. . . . ) R , 1 1 1 1
Vi 4ABDA'la tam dién vudng tai Anénta cd: —=—+—+— > x=avl2
3a 8a~ 8a” «x

Vay V pep s =4 12.a+/8.a+/8 =163/34°

(MD 101 2020-2021 — POT 2) Cho khéi lang tru tam gidc déu ABC.A'B'C' ¢b canh bén
bang 4a, goc gira hai mit phing (4'BC) va (ABC) bang 30°. Theé tich ctia khdi lang try da

cho bing

A.- B. #a% C. %a% D. %ﬁ.

Loi gidi

Goi M latrung diém cua BC . Khi d6 ((A'BC);(ABC)) = m =30°,

Trong tam giadc vuong A'MA co:

' 4a

tan AMA =22 o5 apr = - & AM = 43a
AM tan 30
: ABV3
Tam giac ABC déunén: AM = Tf < AB=8a
_(8a)'\3

Vay thé tich khéi lang tru: ¥ = S, ;.. A' A= e 643’

(MD 103 2020-2021 — DOT 2) Cho khdi lang try tam giac déu ABC.4'B'C’ ¢o canh bén bang
2a, gbc giita hai mat phing (A4'BC) va (ABC) bang 60°. Thé tich cta khdi lang tru da cho
béng

A. %& g.- C. %& D. 834 .

Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

c

| 60" A

. 2 BC 1 AM
Goi M 1a trung diém cia BC = = BC 1L AM.
BC 1 44

BC L AM
Taco < BC L AM
(4'BC)(4BC)=BC

= ((4'BC),(4BC)) = AMA=60°.

A'A

x3 . Xét tam giac A'AM vuodng tai A => tan AMA = I

4a)2_£:4a2«@

<:>AM.tan60°=A'A<:>3—x=2a©x=4—a:>SABCz(_
2 3 3 4 9

bat AB=x(x>0)= AM =

4a2x/§ B 8a3\/§

Vay thé tich khoi lang tru dd cho 1a V. 0 = AA'S 0 = 2a. 5 5

Cau 32: (MD 104 2020-2021 — PQT 2) Cho hinh ling try tam gidc déu 4BC.A'B'C’ ¢6 canh bén bang
4a, gbe giita hai mt phing (A4'BC) va (ABC) bing 60°. Thé tich khéi lang tru da cho bang

64v3 a. D. 6434°.

A B &, c. 88
27 3
Loi giai

+Goi x (x>0) 1ado dai canh tam gidc déu ABC va [ la trung diém ciia BC.

Suyra: BC 1L Al va BC L A'I.
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Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
= Goc giita hai mt phing (A4'BC) va (ABC) la goc AIA = 60°.

X\/§ \/5 8a
4a.T =

+ Xét AA'AI vudngtai A c6: Al = AA'.cot60° < - X = 3

Vay thé tich khoi lang tru 1a: ¥V =S, .44 = (

gaT NE) 643
SO N2 g =220
3)° 4 9

(TK 2020 Lin 2) Cho khdi chop cé dién tich day B =3 va chidu cao /=4 . Thé tich ciia khbi
chop da cho bang
A. 6. B. 12. C. 36. D. 4.
Loi giai

Chon D

: , 1 1
Ta c6 cong thue the tich khoi chop V = E.B.h = 5.3.4 =4,
(M3 101 - 2020 Lan 1) Cho khéi chop c6 dién tich ddy B=6 va chiéu cao h=2. Thé tich
ctia khéi chop di cho bang:
A. 6. B. 3. C. 4. D. 12.

Loi gidi

Chon C

X : 1
The tich cua khoéi chop V = gBh =4

(M3 102 - 2020 Lan 1) Cho khéi chép co dién tich ddy B =3 va chiéu cao h=2. Thé tich
khdi chop da cho bang
A. 6. B. 12. C.2. D. 3.

Loi giai

Chon C
2. L4 oas . 1 1
Thé tich khoi chép da chola V' = gBh = 5.3.2 =2.

(M4 102 - 2020 Lan 2) Cho khéi chop c6 dién tich day B = 6a* va chiéu cao 4 =2a. Thé tich
khéi chop di cho bang:
A. 2a°. B. 4a’. C. 6a’. D. 124°.
Loi giai
Chon B
V==—Bh=—6a".2a=4a
3 3
(Pé Minh Hoa 2017) Cho hinh chép tir gidc S.ABCD c6 day ABCD 1a hinh vuéng canh a,

canh bén S4 vuéng géc v6i mit phing ddy va SA=a~/2. Tinh thé tich ¥ cia khdi chép
S.ABCD
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

__\ﬁ§a3 __\ﬁ§a3 __\ﬂia3

AV B.V C.V=2d° D.V

6 4 3
Loi giai

Chon D

Tac6 S4 L (ABCD)=> SA 1a dudng cao cua hinh chop

3
Thé tich khéi chép S.ABCD : V = %SA.SABCD - %.a 2.4 = # .

CAu 38: (M4 105 2017) Cho khéi chop S-ABC ¢4 SA vuong goc véi day, SA=4, AB=6 BC=10
va CA=8 Tinh thé tich V cua khéi chop S-ABC.
A V=32 B. V=192 C. V=40 D. V=24
Loi giai
Chon A

1

Tacéd BC* = AB> + AC? suyra AABC vuéngtai A S, =24, V=§s SA=32

ABC

ABC

Cau 39: (Mai 104 2017) Cho khdi chép tam giac déu S.ABC co canh day bang a va canh bén bang
2a . Tinh thé tich ¥ cua khéi chop S.4BC.

3 3 3 3
A,y =Nla B.V:\/ﬁa C.V:\/Ba D.Vz\/ﬁa
6 4 12 12
Loi giai
Chon D
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Do day 1 tam giac déu nén goi 7 1a trung diém canh BC, khi d6 AI 13 duong cao ciia tam

2
/ 3
giac day. Theo dinh 1y Pitago ta c6 Al =,|a’ —% = i ,va A0 = EAI = 2043 = a3

2 3 3.2 3
ST
Trong tam gidc SOA vuong tai O tacd SO =, [4a’ L Jla .
343
. . 11 3 V11 11a’
Vay thé tich khéi chop S.ABC 13 V =—.—a av3 . Jila_Jlla .
3720 23 12
Céiu 40: (D& Tham Khao 2019) Cho khdi chop tir gidc déu co tit ca cac canh bang 2a . Thé tich cua
khdi chop da cho bang
3 3 3 3
AL 2\2a B. 8a” C. 8v2a D. 424
3 3 3 3
Loi giai
Chon D

Goi hinh chép tr gidc déu co tit ca cac canh bang 2a 1a S.ABCD va [ tam cua day ta co:

SA=SC=BA=BC=DA=DC = ASAC = ABAC = ADBC = ASAC;ABAC;ADAC lan lugt
vuong tai S,B,D.

I 1a trung diém cua AC suyra ST =%AC :%Za.\/i =a\2

4\/5(13
3

1 1
VS.ABCD = ESABCD Sl = 5(20)2 .a\/_ =

Cau 41: (Ma 123 2017) Cho khéi chop tir giac déu co canh day bang a, canh bén gip hai 1an canh day.
Tinh thé tich V cta khéi chop da cho.
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

3 3 3 3
A.V:ﬁ” B.V:\/ﬁa c.vz*/z‘z D.V:\/ﬁa
2 2 6 6
Loi giai
Chon D

Chiéu cao ciia khéi chop: SI =+/SA? — AI* =

1 _1a4 , Vidd

Thé tich khéi chop: V = 35S0 =3 7

Cau 42: (M4 105 2017) Cho khdi chop S.ABCD c6 day la hinh vudng canh a, SA vudng goc v6i day

, ) . 2 , .
va khoing céch tir A dén mat phang (SBC) bing % Tinh thé tich cta khéi chép d cho.

3 3 3
AL B. &° C. J3a p. L
3 9 2
Loi gidi
Chon A

Tacd BC L AB,BC LSA= BC L AH.Ké AH 1L SB= AH 1(SBC).
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Cau 43:

Cau 44:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

AH:&.

Suy ra d(A;(SBC)): 5

1 1 1

yYE :SA2+AB2 =SA=a.

Tam giac SAB vudng tai A co:

. 1 a
Vay Vepep ZESA'SABCD = ?
(Ma 110 2017) Cho khdi chép S.ABCD c6 ddy ABCD 1a hinh chir nhat, AB=a, AD = a\/g ,
SA4 vudng gbc véi mat phang ddy va mit phang (SBC ) tao véi ddy mot goc 60° . Tinh thé tich
V ctia khdi chop S.ABCD .

3 3
AV =343 B.V:ﬁ“ C.V=d p.v=%

3 3
Loi gidi

Chon.C

Tacd S pep = NCY'S

(SBC)~\(A4BCD) = BC
Vi {BC LSBCc(SBC) = ((SBC),(ABCD))=(SB;AB)=SBA.
BC L 4B < (A4BCD)

Vay SBA = 60°

Xét tam gidc vudng SAB co: tan 60° = % — SA = AB.tan 60° = a3

Vay Vs e = %SABCD SA= %az 3a\3=a’.

(Ma 123 2017) Cho hinh chop S.ABCD c6 day la hinh vudng canh 4, SA vuong goc voi day,
SC tao v&i mit phang (SAB) mot goc 30° . Tinh thé tich khdi chop S.ABCD

3 3 3
2a \/Ea \/ga D. \/Eag,

A — B. C.
3 3 3

Loi giai
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Cau 45:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Chon B

+) Do ABCD Ia hinh vudng canh a nén: S a’

ABCD —

+) Chitng minh dwoc BC 1 (SAB)= géc giita SC va (SAB) la CSB =30

+) Pit SA=x=SB=+x’+a*. Tam giac SBC vudng tai B nén

tanC/Sz\41=tar130O =L=E
J3 SB
Ta duoc: SB=BCV3 ovx?+a® =a3 = x=a/2 .
. 1 1 J2a°
Vay Voo ZE'SA‘SABCD :§.a\/§.a2 == (Dvtt)

(Pé Minh Hoa 2017) Cho hinh chép ti gidc S.ABCD c6 day la hinh vudng canh bing V2a.
Tam gidc SAD cén tai S va mit bén (S4D) vudng goc véi mit phiang ddy. Biét thé tich khéi

. 4 . >
chop S.ABCD bang §a3 . Tinh khoang cach % tir B dén mit phang (SCD)

2
A.hzia B. h=—a C.h=ia D.h:§a
4 3 3 3
Loi giai
Chon C
Goi I 1a trung diém ctia AD . Tam gidc SAD can tai S s
.IJN‘\\
= SI 1L AD / AR
NN
SI 1 AD [N\
Ta co =S8l 1 (ABCD) [0 N\ e
(SAD) 1 (ABCD) F kN R,
HZ ;I ’1/:4. . _\‘T: ______ __7._/_.__—7/_—_:./—:08
= SI 1a dudng cao cua hinh chop. frosdta e \\ I
f /,’ 5 s
Theo gia thiét DL S—
Page 18
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1 4 5 1 ,
Ve ipep = E.SI.SABCD ©5a= ESl.za < SI=2a

Vi AB song song v6i (SCD)
= d(B,(SCD))=d(4,(SCD))=2d(1,(SCD))

Goi H 1a hinh chiéu vudng goc cua 7 1én SD.

C IH 1 SD

Mit khac = IH 1 DC.Taco = IH 1 (SCD)=d(1,(SCD))=1IH
DC IH 1 DC

Xét tam gide SID vudng tai [:—r =4t =1 4 gy 20

IH* SI’ ID’ 4d’ 2a 3

= d(B,(SCD))=d(4,(SCD))=2d(I,(SCD))= ga .

Ciu 46: (P& Minh Hoa 2017) Cho tir dién 4BCD c6 cac canh AB, AC va AD d6i mot vudbng goc
vo1 nhau; AB=6a, AC=7a vaAD=4a. Goi M ,N,Ptuong ung la trung diém cac canh
BC,CD,DB. Tinh thé tich V' cua tir dién AMNP .

28 7

AV ="7a B. V =14a’ C. V:?a D. V=Ea3
Loi giai
Chon A
D
AN
‘ "y
/ 4 .‘f’ P —'\""’B
c
, 1 1 1 3
Tacod V,yep == AB.—AD.AC =—6a.7Ta.4a =28a
3 2 6
1 1 1 3

Ta nhén théy S = ESMNPD = ZSBCD =V e = ZVABCD =Ta .

Ciu 47: (Ma 101 - 2019) Thé tich khdi lang tru c6 dién tich ddy B va c6 chiéu cao 4 1a
A. Bh. B. gBh. C. %Bh. D. 3Bh.
Loi gii
Chon A

Thé tich khdi lang tru c6 dién tich ddy B va c6 chidu cao & 1a: V = B.h.

Page 19
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Cau 48:

Cau 49:

Cau 50:

Cau 51:

Cau 52:

Cau 53:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(P& Minh Hoa 2020 Lan 1) Cho khdi 1ap phuong c6 canh bang 6. Thé tich cua khdi lap
phuong da cho bang
A. 216. B. 18. C. 36. D. 72.
Loi giai
Chon A

Thé tich khéi 1ap phuong c6 canh bang 6 1a V' =6" =216.

(Pé Tham Khao 2020 Lan 2) Thé tich khéi 1ap phuong canh 2 bang

A. 6. B. 8. C. 4. D. 2.
Loi gii

Chon B

Thé tich khéi 1ap phuong canh a 1a V =4 .

Viy thé tich khéi lap phuong canh 2 la: V' =2° =8.

(M3 101 - 2020 Lan 1) Cho khdi hop chit nhat c¢6 3 kich thudc 3;4;5. Thé tich cua khdi hop
da cho bang?
A. 10. B. 20. C.12. D. 60.
Loi giai
Chon D

Thé tich ctia khdi hop di cho bang V =3.4.5=60

(M4 102 - 2020 Lén 1) Cho khéi hop hinh chit nhat c6 ba kich thudc 2; 4; 6. Thé tich cua
khéi hop da cho bang
A. 16. B. 12. C. 48. D. 8.
Loi gii
Chon C

Thé tich ctia khdi hop da cho bang 2.4.6 = 48.

(M3 102 - 2020 Lan 2) Cho khdi lang tru c6 dién tich ddy B =3 va chiéu cao 4 =2. Thé tich
ctia khdi lang tru di cho bang
A. 1. B. 3. C.2. D. 6.
Loi giai
Chon D
 Thé tich khdi lang tru1a V¥ =Bh=3.2=6.

(M4 103 2018) Cho khéi ling tru c6 day 13 hinh vuéng canh @ va chiéu cao bang 4a. Thé
tich ctia khdi lang try di cho bang
A. 164° B. 44’ C. ch D. ia3
3 3
Loi giai
Chon B
V=S h=ada4a=4a.

day
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Céiu 54: (M4 104 2018) Cho khdi ling tru c6 day 1a hinh vudng canh a va chiéu cao bang 2a. Thé
tich cua khdi lang tru da cho bang

2 4
A, =d’ B. —a’ C.24° D. 44°
3 3
Loi giai
Chon C
Taco: V, =S, h=d*2a=2d.

langtru day

Ciu 55: (Ma 102 -2019) Cho khéi ling tru ding ABC.A'B'C’ c6 day 1a tam giac déu canh a va
AA' =2a (minh hoa nhu hinh v& bén).

A’ o

Thé tich cua khéi lang tru d cho bang

3 3 3
A. V3a . B. V3a . C. \3d’. D. V3a .
2 6 3
Loi giai
Chon A
A C
B'

Tam giac ABC déu canh a nénsS, ,r =——

Do khéi ling tru ABC.A'B'C’ 14 lang try dimg nén duong cao cua ling tru 1a 44’ =2a

az\/g \/§a3

Thé tich khéi lang tru 1a V = 44'.S, . = 2a. PR

CAu 56: (D& Minh Hea 2017) Tinh thé tich ¥ ctia khéi lap phuong ABCD.A'B'C'D’, biét AC' = a+/3.
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3W6a’ 1
AV =4 B. V= *g“ C. V=383’ D.V:§a3
Loi giai
Chon A
B c
:
I
A4 - : D
-\:‘hﬁ
R
A = D’

Gia sir khi 1ap phuong c6 canh bang x;(x > 0)
Xét tam gidc A'B'C' vudng can tai B' ta co:
A'CP=A'B*+B'C*=x*+x* =2x* = 4'C'=x\2
Xét tam gidc A'AC' vuodng tai 4'ta co
AC =A'A+A'C”? ©3a’=x"+2x" & x=a
Thé tich cua khéi 1ap phwong ABCD.A'B'C'D'1aV =a’.
Cau 57: (P& Tham Khao 2019) Thé tich cta khoi lap phwong canh 2a bang
A. 8a’ B. 2a’ C.a D. 6a’
Loi giai
Chon A
Thé tich cta khéi 1ap phuong canh 2a bang: V = (2a)3 =8a’

Cau 58: (M4 104 2019) Cho khéi ling try dimg ABC.A'B'C' c6 day la tam gidc déu canh a va
AA'=+2a (minh hoa nhu hinh v& bén dudi).
A’ C’

/

B

Thé tich cta khéi lang tru di cho bang
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Cau 59:

Cau 60:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A Joa' B V6o’ C Voo’ D V6o’
N TR . TR
Loi gidi
Chon B
, a*\3
Ta co: SAABC:T'

Vay thé tich cta khdi lang tru di cho 1a

a3 a6
aN?2 = )

—_— 4 —_—
VABC.A'B’C’ - SAABC'AA -

4 4
(P& Tham Khao 2017) Thé tich ciia khdi ling try tam giac déu c6 tat ca cac canh bang a .
3 3 3 3
Ay =23 ELAE! =@V b,y =23
12 2 4 6
Loi giai
Chon C
h=a
a’\3
2 =>V=hS= .
g4 V3 4
4

(M3 110 2017) Cho khdi lang try dimg ABC.A'B'C' ¢6 BB'=a, didy ABC la tam giic vudng
cantai B va AC = a2 . Tinh thé tich V' cua khéi lang tru da cho.

3 3 3
Av=L B.v=2 C.V=d p.v=%
3 2 6

Loi gidi

Chon B

2

1
Tam giac ABC vudngcantai B = AB=BC = =a.Suyra: S, =Ea .

AC
NG

3
a

. 1
Khi d6: V0 ywe =S po-BB' = Eaz.a =
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Ciau 61: (Ma 103 2019) Cho khdi ling tru ding ABC.A'B'C' c¢6 day l1a tam giac déu canh 24 va
AA'=3a (minh hoa nhu hinh v& bén).

A’ (o

B'

Thé tich cta khéi lang tru di cho bing

A. 6\/§a3. B. 3\/§a3. C. 2\/§a3. D. x/§a3.

Loi giai
Chon B
A: 1x ~ PYERT S U T Y \ (20)2\/§ 2 1A \
Khoi lang tru da cho c6 day la tam gidc déu co6 dién tich 1a 4 va chiéu cao la 44'=3a
(do 1a lang try dung) nén co thé tich 1a ~———— a) \/_ a=33a’

Céu 62: (Ma 101 -2019) Cho khdi lang tru dimg ABC.4'B'C' ¢ day 1a tam giac déu
canha va AA'=+/3a (minh hoa hinh v& bén). Thé tich khdi lang try d4 cho bang.

" c
B'
A C
B
3 3 3
AL B. L c. 3% D. 34
4 2 4 2
Loi giai
Chon C

2
Ta co SABC:#; AA'= a3
xf 3a

Tu d6 suy ra V = a~f3.a° e

Cau 63: (P& Minh Hoa 2020 Lan 1) Cho khéi lang try ding 4BCD.A'B'C'D' ¢6 day la hinh thoi canh
a, BD= a3 va AA'=4a (minh hoa nhu hinh bén). Thé tich ctia khéi ling tru di cho bang
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Cau 64:

A: D
B o
i:’% ___________________ D
B ¢
3 3
A. 243d°. B. 434°. C. 2@“ . D. 4*?“ .
Loi giai
Chon A
.'4 D;
B o
4a i
WA D
a - s JEECLan
7 SaemmT a3
B == o
. BD 3 . .
Goi [ = ACNBD. Taco: ACJ_BD,BI:T:§ . Xét tam giac vuong BAI vudngtai [ :
2 2 2
AP =g = 3] 3@ O e,
2 4 4 2
2
Dién tich hinh binh hanh ABCD: S ;) =2S, 50 = 2.%31./1(7 - 2.% “*2/3 a=2 2‘5 .

A . — , J—
Vay: Visep awen = Sapep-AA' =

2
a \/5 4a = 2\/§a3.

2

(M4 104 2017) Cho khdi ling tru dung ABC.A'B'C' c¢6 day ABC la tam giac can véi
AB=AC=a, BAC =120°. Mit phing (AB'C’) tao v&i ddy mot goc 60°. Tinh thé tich V cua

khdi lang tru da cho.
3
A V=29
8

Chon A

Loi giai

3

c.v==_
8

Swu tdm va bién soan
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4 i c
J120°"

Goi H la trung diém cua B'C’, khi d6 goc gitta mp (AB'C’) va day 1a goc AHA' =60°.

a*\3
—

Taco S, e = %AC.AB.sin120° -

B'C'=BC =+ AB* + AC* =2 AB.AC.cos120° = \/a2 +a’ - 2.a.a._71 = a3

:A'HJ&M:% :AA’ZA'H.tan60°=§.

B'C'

3
Vay V =8, .44 = 3% .

Ciu 65: (Ma 101 2018) Cho khdi lang tru ABC.A'B'C’, khoang cach tir C dén duong thing BB’ bing
2, khodng cach tir A4 dén cac duong thing BB' va CC' lan lugt bang 1 va /3, hinh chiéu
vudng goc clia 4 1én mit phing (4'B'C’) 1a trung diém M cia B'C' va A'M :g. Thé
tich ctia khdi lang try da cho bang
A. 2 B. 1 C.\3 D. %

Loi giai
Chon A
Page 26
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A Cs

M

B,

Cit lang try boi mot mit phiang qua A’ va vudng goc voi A4’ ta duoc thiét dién 1a tam giac
A'BC, cocaccanh A'B =1; A'C, -3 BC =2.

Suy ra tam gidc 4'B,C, vudng tai A’ va trung tuyén A'H cua tam giac d6 bang 1.

Goi giao diém ciia AM va A/H 1aT.

Ta c6: A'M:&; AH=1 = MH =—— . Suy ra MA'H =30°.
3 NE)
Do do MAA=60°= a4 =AM _ 4
cos MA'A \/§

Thé tich khéi lang tru ABC.A'B'C’ bang thé tich khéi lang tru 4'B,C,.AB,C, va bang

4 B
o = 5Ty 72
(M4 103 -2018) Cho khéi ling tru ABC.A'B'C", khoang cach tr C dén duong thing BB'

bing 2, khoang cach tr A4 dén cac dudng thing BB' va CC' lan luot bang 1 va +/3, hinh
chiéu vudng goc ciia 4 1én mit phang (4'B'C") 1a trung diém M cta B'C' va A'M =2.

V=A4A4'S

Thé tich cua khéi lang tru d cho bang

A. ¥ B. 1 C.\3 D. 2
Loi giai
Chon D
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-.—.—0:_.—.

A!

\.
/

Goi 4,4, lan lugt 1a hinh chiéu cia 4 trén BB', CC'. Theo & ra
A4 =1; 44, =J3; 4.4, =2.
Do AA® + AA,* = A A, nén tam gidc A4, A, vudng tai 4.

Al AZ

Goi H latrung diém A A4, thi AH = =1.

Lai 6 MH || BB'= MH 1 (AA,A)= MH L AH suyra MH =~ AM* — AH* =3 .

nén cos((ABC),(AA4,A4,)) = cos(MH , AM') = cos HMA = MH = ﬁ
AM 2
_ SAA,AZ _ 2., - . . _
Suyra S ;.= =1. Thé tichlangtryla V=AM -S . =2.

cos((ABC), (A4 A,))
Nhin xét. Y tudng cau nay 1a dung dién tich hinh chiéu S'=Scosa .

(M3 102 2018) Cho khéi lang tru ABC.A'B'C’, khoang cach tir C dén BB' la J5, khoang
cach tr 4 d&n BB' va CC' lan luot 1a 1;2. Hinh chiéu vudéng goc ciia A 1én mit

V15

phiang A'B'C"' 14 trung diém M cua B'C', A'M = Thé tich cua khéi lang tru da cho

bang
A. ﬁ B. V5 C. 215 D. NE
3 3 3
Loi giai
Chon C
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A

Ké AI L BB', AK 1 CC' (hinh v&).
Khoang cach tir 4 dén BB' va CC'lanluotla 1;2 = Al =1, AK =2.

Goi F' latrung diém cua BC.A'M:@:AF:@

Al L BB’
Ta co = BB'1(AIK) = BB' L IK .
BB' L AK

Vi CC'||BB'=d(C,BB") =d(K,BB") =IK =/5 = AMIK vuong tai 4.
Goi E létrungdiém cua IK = EF || BB' :>EFJ_(AIK):>EFLAE.

Lai c6 AM L (ABC). Do d6 goc giita hai mit phang (ABC) va (AIK) 1a goc gita EF va

V5
o e . = _AE _ 2 3 _ o
AM bang goc AME = FAE . Tacd cos FAE =—— =—F==— = FAE =30°.
AF 15 2
3
Hinh chiéu vuéng géc ciia tam gidc ABC 1én mit phang (A4IK) 1a AAIK nén ta co:
_ \5 o)
Sk =S e COS EAF :>1:SABC7 :E:SABC.
s
Xét AAMF vudngtai A: tanA/]\Z?:A—F =AM =—3 = AM =+5.
AM V3
3
2 215
Vay Ve ppe =N5—= =22
Y ¥ upc.apc \/g 3

Ciu 68: (Ma 104 2018) Cho khdi lang tru ABC.A'B'C’. Khoang cach tir C dén dudng thang BB’
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bing /5, khoang cach tr A dén cac duong thing BB’ va CC’ lan lugt bang 1 va 2, hinh
chiéu vudng goc cia A 1én mit phang (A'B'C’) 1a trung diém M cia B'C' va A'M =45.
Thé tich cta khéi lang tru di cho bing

A5 Jis C 25 215

. D. ——
3 3 3

Chon D

Goi J, K lan luot 1 hinh chiéu vudng goc cia 4 1én BB’ va CC', H 1a hinh chiéu vuong
goc cua C 1én BB’

Taco 4J L BB (1).
AK LCC'= 4K L BB' (2).
Tir (1) va (2) suyra BB' L (AJK)= BB' L JK = JK//CH = JK =CH =[5 .

Xét AAJK c6 JK* = AJ> + AK* =5 suyra AAJK vudngtai 4.

J5

Goi F latrung diém JK khi d6taco AF =JF = FK = BN

Goi N latrung diém BC, xét tam giic vudng ANF ta co:

J5
— AF 5, 1 —
COSNAF =2 =2 —— S NAF =60°. (AN = AM =~/5 vi ANJJAM vi AN = AM ).
AN 5 2
. 1 1 . Sk 1
Vaytaco Sy, =—AJAK ==12=1=58, = S,,50.C0860" =S, . = ==
2 2 cos60’ 1
2
Xét tam gidc AMA" vudng tai M ta cd6 MAA = AMF =30 hay AM = A'M .tan30 :T'
7 .. 15 . 2415
Vay thé tich khéi lang tru 1a ¥ = AM.S, ;. =§.2=Tr.
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Cau 69:

Cau 70:
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(Pé tham khao 2017) Cho khdi tir dién c6 thé tich bang V. Goi V' 1a thé tich cua khdi da

dién c6 cac dinh 1a cac trung diém cua cac canh cua khoi tir dién da cho, tinh ti s0 7

al=L B.L-1) c -2 p. L2

-V 2 Vo4 K V8
Loi giai

Chon A

Cach 1. Dic biét hoa tr dién cho 1a ttr dién déu canh «. Hinh da dién can tinh c6 dugc bﬁng

. < . TN X 4 VR T N a
cach cat 4 goc cua tr dién, moi géc cling 1a mot tir dién déu c6 canh bang 5

Do d6 thé tich phan citbo 1a V" = 4.%

14
>

3
(Vi v6i tr dién canh giam nira thi thé tich giam (%) = é)
S|
Viay V'=K<:>L=—.
2 V2
Cach 2. Khéi da dién 1a hai khdi chop tir giac (gidng nhau) cé cung ddy 13 hinh binh hanh tp
11, 1

lai. Suy ra: V' =2V, voor =4V sr =4V oame = 4.5.ZV = EV

(Do chiéu cao giam mdt nira, canh day giam mot nira nén dién tich giam 4)

U 4 -V, -V, -V,
Céch 3. Ta c6 %z 4.QEP B-QMIF/ c.MNE — VD NPF

1 Vaorp B Vi omr _Vewne Vper _ 1-
v v 4 d

_ _ rri
22 27

N | —
N | —

1
=

N | =
N | —

1
=

N | —
N |~

1
=

N | —

(P& minh hoa l1an 1 2017) Cho tr dién ABCD c6 cac canh AB, AC va AD d6i mot vudng
goc voinhau; 4B=6a, AC=7a vaAD =4a.Goi M ,N , Ptuong Ung la trung diém céc canh
BC,CD, DB. Tinh thé tich ¥/ cua tir dién AMNP .

A. V:%cf B. V =144’ C. V:%f D. V=74

Loi gidi

Chon D

Taco Vo = %AB%AD.AC = é6a.7a.4a =28a’

o | i 1
Ta nhén thay S, = ESMNPD = ZSBCD = Ve = ZVABCD =T7d’
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QUAN HE VUONG GOC
TRONG KHONG GIAN

| CHUONG |

BAI 4: KHOANG CACH

@ HE THONG BAI TAP TRAC NGHIEM.

PHUONG PHAP CHUNG

THE TiCH KHOI CHOP — KHOI LANG TRU

] . 1 s 1
1. The tich khoi chép |V, . =—-S__ .chiéucao|=|--S

chép — 3 déy déay*

d (dinh; mat phang déy)

2. Thé tich khi ling try |V, . =S, . chiéu cao

lang tru

. Thé tich khéi 1ap phuong [V = a*| + Thé tich khéi hop chit nhat

3. Ti s6 thé tich
. Cho khéi chop S.ABC, trén cac doan thing SA, SB, SC lan
luot

liy cac diém A’, B/, ¢’ khac S. Khi d6 ta ludn co ti sd thé tich:
V, yger  SA" SB' SC'

V. ~ SA SB SC

S.ABC

« Ngoai nhitng cach tinh thé tich trén, ta con phuong phap chia nho
khéi da dién thanh nhitng da dién nho ma dé dang tinh toan. Sau d6
cong lai.

. Ta thuong dung ti s6 thé tich khi diém chia doan theo ti 18.

4. Tinh chét ciia hinh chép déu

« Pdy la da gidc déu (hinh chop tam giac déu c6 day 1a tam giac déu, hinh chop tir giac déu co day 13 hinh
vuong).

« Chén dwong cao tring vdi tam dwong tron ngogi tiép da gidc ddy
« Cdc mt bén la nhitng tam gidc cén va bang nhau.

. Géc giira cdc canh bén va mdt ddy déu bang nhau.

« Géc giira cdc mat bén va mdt ddy déu bing nhau.
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Hinh ling tru ding va hinh ling tru déu:
. Hinh ling tru dimg 13 hinh ling tru c6 cac canh bén vudng goc voi mit phiang day. Do d6 cac mit bén
ctia hinh lang tru dimg 1a cac hinh chir nhat va nim trong mat phing vudng goc voi mit phang day.
. Hinh liang tru déu 14 hinh lang tru dimg c6 day 1a da giac déu.

XAC PINH CHIEU CAO THUONG GAP

a) Hinh chép c¢6 mét canh bén | Vi du: Hinh chép S.ABC c¢6 canh bén s

vudng géc véi day: Chicu cao | SA vudng goc v6i mit phing day, tic

cua hinh chop la d6 dai canh bén | SA | (ABC) thi chiéu cao cta hinh

vudng goc voi day. chop 1a SA. " c

b) Hinh chép c¢6 1 miat bén | Vi du: Hinh chop S.ABCD c¢6 mat
vudng géc véi mit day: Chidu | bén (SAB) vudng goc v6i miat phiang
cao cua hinh chop la chiéu cao | ¢4y (ABCD) thi chidu cao cua hinh

cual tam ,glac .Chlf’,a trong mat bén chop 1a SH 1a chiéu cao cia ASAB.
vuong goc voi day.

c) Hinh chop c¢6 2 mat bén | Vi du: Hinh chop S.ABCD c¢6 hai s
vudng goc véi mit ddy: Chiu | mat bén (SAB) va (SAD) cing

cao cua hinh chép la giao tuyén vudng goc véi mat day (ABCD) thi
cua hai mat bén cung vuong goc

: ) chiéu cao ciia hinh chép 1a SA. D
vO1 mat phang day.
d) Hinh chép déu: Vi du: Hinh chép déu

Chiéu cao ctia hinh chép 1a doan | S.ABCD c6 tam da giac day
thang ndi dinh va tdm cta ddy. | 1a giao diém cua hai duong
D6i voi hinh chép déu ddy 1a tam | chéo hinh vudong ABCD thi
gidc thi tdm Ia trong tdm G cua | ¢6 dudng cao 1a SO.

tam giac déu.

DIEN TiCH CUA MQT SO HINH THUONG GAP

a+b+c
—2 :

ntra chu vi. Goi R, + lan lugt 1a ban kinh dudng tron ngoai tiép va ndi tiép ctia tam gidc ABC. Khi do:

1 Dién tich tam giac thwong: Cho tam giac ABC vadat AB=c¢, BC=a, CA=bvap=
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1 1 1
= —a‘h = —bhb - —C.h
2 v 2 2
1 ) 1. . 1 .
= —absinC = —becsin A = —acsin B
Sape = 2 2 2
_abe_
AR "
= p(p—a)(p — b)(p — c), (Héron)
tam gidc vuong 5 (tich hai canh goc vuéng).
_ (canh huyén)’
tam gidc vuong can 4 ’
canh)? /3 s .. .. canh+/3
S gitc déu = # = Chiéu cao tam gidc déu = T\/—
] Shinh chirnhat = dai X 1ONE VA Shinh vuong = (canh)?.
(ddy 16n + ddy bé)- (chiéu cao)
D Shinh thang = 2 ’
oS __ Tich hai dudng chéo 3 _ Tich 2 duong chéo

Td gidc c6 2 dudng chéo vuong géc ~ 2 hinh thoi — 9

HE THUC LUQNG TRONG TAM GIAC

1. H¢ thirc lwgng trong tam giac vuong
Cho AABC vuéng tai A, c6 AH 1a dudng cao, AM 1a trung tuyén. Khi dé:

« BO” = AB® + AC” (Pitago), AH.BC = AB.AC.

+ AB* = BH-BC va AC* = CH -CB. A
1 1 1
* ~ = -+ 2VétAH?:HB~HC.
AH AB® AC
x BC =2AM.
1 1
2. Hé thirc lwgng trong tam giac thwong
Cho AABC vadit AB=c¢, BC —a, CA=b, p= %b“ (nita chu vi). Goi R, r 14n luot 13 ban
kinh dudng tron ngoai tiép va ndi tiép tam gidc ABC. Khi dé:
* Dinh ly ham sin: ¢ _ b =—° —9R A
sinA sinB sinC
[ —~ ~ 2 2 2
-a2:b2+02—2bccosA:>cosA:m Y, b
2 2b20 2
* Dinh ly ham cos: {. b2:a2+62—2aCCOSB:>COSB:m-B a C
, 2a20 , M
e c”=0a"+b"—2abcosC = cosC = a+b—c
2ab
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i AB +AC* BC®
2 2 2 42
* Cong thirc trung tuyén: {« BN? = BA ;BC — A40 .
OK? — CA*+CB* AB
2 : /A\
* Dinh ly Thales: 2 .
SAAJWN AM 2
. — =k B C
SAABC AB

DANG 1. CANH BEN VUONG GOC VOI PAY

Cau 1:  Cho hinh chop tr gidc S.ABCD c6 ddy ABCD 1a hinh vuong canh a, canh bén S4 vudng gbéc
vOi mit phing ddy va S4 =~/2a . Tinh thé tich khdi chop S.4BCD .

3 3 3
A. */56“ B. */a“ C. \24° D. ‘/53“

Ciu 2: Cho hinh chdp S.ABC c6 day 1a tam giac déu canh a, canh bén S4 vudng goc véi day va thé

3
tich ctia khdi chop d6 bang % . Tinh canh bén S4.

A. &. B. ﬁ. C. a\/g. D. 2a\/§.

2 3

Cau3: Cho hinh chép S.4BC c6 ddy ABC 1a tam gidc déu canh a. Biét SA L (ABC) va SA=av3 .

Tinh thé tich khéi chép S.ABC .
3 3 3
A2 B. L c.L p. 3%
4 2 4 4
Cau4: Cho hinh chdp S.4BC c6 day la tam giac déu canh a. Canh bén SC vudng goc véi mat phang
(ABC), SC = a. Thé tich khéi chop S.4BC bing
3 3 3 3
a3 g, OV2 AL p, O3
3 12 9 12

A.

Cau5: Cho ta dién ABCD c¢b AD vudng goc voi mit phang (4BC) biét ddy ABC 1a tam giac vudng
tai B va AD =10, AB =10, BC =24 . Tinh thé tich cua ta dién ABCD .

A. V' =1200 B. V=960 C. V=400 D.Vv=—"r

Cau 6: Cho hinh chop S.ABC c6 canh bén S4 vudng goc voi mit phing day (ABC ) Biét S4=a,tam
gidc ABC latam giac vudng cantai A, AB =2a. Tinhtheo a thétich V' ctakhdi chép S.ABC

D.V=2a".

3
A.V:%. B.v=2. C.V=
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Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho khdi chop S.4ABC c6 day ABC latam gidc vudngtai B, AB=a,AC =2a,54 L (ABC) va
SA = a. Thé tich ctia khdi chop da cho bing
a3 B a3

T e

Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat, AB =3a va AD =4a . Canh bén S4
vudng goc voi mit phing (ABCD) va SA = a~J2 . Thé tich cua khéi chop S.ABCD bang

3 3
A. 424, B. 1224°. C. 4*/35“ . D. 2*/3" .

e b, 24
< S

A.

The tich cua khoi chop cé dién tich day bang 73 va chiéu cao bang T3 la

A.ﬁ. B.l. C.ﬁ. D. 1.
6 3 3
Cho khbi chép S.ABCc6 day ABC la tam giac vudng can tai B, do dai canh AB=BC =a,
canh bén SA vudng goc véi day va SA =24 . Tinh thé tich ¥ ctia khéi chop S.ABC.
3 3 3

A= B.v=2, C.V=d. p.v=2.
3 2 6

Cho hinh chép S.ABC, c6 ddy ABC la tam giac vuong can tai 4, SA= AB=a, SA vudng
goc v6i mat phing (ABC ) Thé tich ciia khdi chop S. 4BC bing
AL B.L . .o p. 3¢

3 6 2 2
Cho tir dién OABC c6 04, OB, OC d6i mot vudng goc va OA = OB = OC = a . Khi d6 thé tich
cua tir dién OABC la

3
a

3 3 3
AL B. L. c. L p. L
12 6 3 2

Cho hinh chop §.4BC ¢6 di¢n tich day la az\/g , canh bén S4 vudng gbéc voi day, SA=a. Tinh
thé tich khdi chép S.4BC theo a.

3 3 3
A. 3. B.“f. C.“f. D.“f.

Cho hinh chop S.4BCD c6 day 1a hinh vuong ABCD canh a, canh bén S4 vudng géc voi mat
phing day va S4 = a~J2 . Thé tich cua khéi chop S.4BCD bing
V2a° J2d’ V24’

AV =+2a’. B.V= ) C.V= D. V= i
V2a 6 4 3

Cho hinh chép tir gide S.ABCD c6 ddy ABCD 1a hinh vudng canh bang a, S4 L(ABC),
SA=3a.Thé tich ¥ cua khdi chép S.ABCD la:

1
AV =a. B.V =34". C.V=§a3. D.V=2a".
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

DANG 2.
Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.4BCD c6 ddy ABCD 1a hinh vuéng canh a . Biét S4 L (4BCD) va SA= a3
. Thé tich ctia khdi chop S.ABCD 1a:

3 3 3
A."*B. B. a’\f3. c.‘“/g. p. L.

12 3 4

Cho hinh chép S§.4BC c6 day ABC la tam gidc vudng tai B. Canh bén SA vudng goc voi mat
phang day. Biét SA = AB =2a, BC =3a. Tinh thé tich cua S.4BC la
A. 3a’. B. 4a°. C.2a’. D. a’.

Cho hinh chép S.ABCD c6 day ABCD hinh chit nhat véi 4B =4a, BC =a,canh bén SD =2a
va SD vudng gbc voi mit phing day. Thé tich khéi chép S.ABCD bang

A. 64°. B. 34°. C. §a3. D. §a3.

Tinh thé tich cta khéi chop S.4BC c6 SA 1a dudng cao, day la tam giac BAC vudng can tai A
; SA=AB=a
3 3 3 3
Av=L, B.V="2 cv=24 D. V=2
3 6 3 9

MAT BEN VUONG GOC VOI PAY

Cho hinh chép S.ABC c6 ddy ABC la tam giac vudng can tai B va AB =2a. Tam giac SAB
déu va nam trong mit phang vudng goc v6i day. Tinh thé tich ¥ cta khéi chép S.4BC

A V_a3\/§ _a3\/§ _a3\/§ 2a3\/§
g - B 3

B.V C.V D. V=

3 ’ 12

Cho khéi chop S.ABCD c6 day 1a hinh vudng canh a2, tam gidc SAC vudng tai S va nim
trong mit phang vudng goc v6i day, canh bén S4 tao voi day goc 60° . Tinh thé tich ¥ ciia khéi
choép S.ABCD.
3 3 3 3
N Byt c.y-aYe b,y =42
12 3 12 12

Cho hinh chép S.4BCD ¢6 ddy 1a hinh vudng canh bang 2a. Mt bén (S4B) 1a tam gidc déu
va ndm trong mit phang vudng goc voi mat phang (ABCD). Thé tich ctia khdi chép S.ABCD

la

a3 a3 4a*\3
. C. . D. .
2 4 3
Cho khéi chép S.ABCD c6 day ABCD 1a hinh vudng canh a, tam giac SAB can tai S va ndm

trong mit phang vudng goc véi day, S4 = 2a. Tinh theo a thé tich khéi chop S.ABCD .

3 3 3
:‘“/E. C.V:‘“E. D,y =24
12 6 3

A. 43 . B.

AV =2a". B.V

Cho hinh chép S.4BC c6 day ABC la tam giac vudng tai C, tam gidc S4B déu nam trong mat
phang vudng goc véi ddy. Tinh theo a thé tich ctia khdi chép. Biét rang 4B = a3; AC = a.
3 3 3 3
AL B V2 c. o3 b ©Y2
2 4 2 2
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Cau 25: Cho hinh chop tir gidc S.ABCD c6 ddy ABCD 1a hinh vudng canh a, mat bén SAB la mgt tam
gidc déu va ndm trong mit phang vudng goc véi day (AB CD) . Tinh thé tich khéi chop S.4ABCD
a*\3 a*\3

3 3
AL B. . C. . pD. L.
6 6 2 2

a2

Cau 26: Cho hinh chop S.4ABCD c6 day ABCD 1a hinh vudng canh a, SA = — tam giac SAC vudng

tai § va nim trong mit phang vudng goc véi (4ABCD). Tinh theo a thé tich ¥ ctia khoi chop
S.ABCD .

J6d® J6d® J6d’ NEYS

AV = . B. V= . C.V= . D. V= .
12 3 4 6

Cau 27: Cho hinh chop S.ABC c6 daylatam giaccantai 4, AB= AC =a, BAC =120°. Tam giac SAB
1a tam giac déu va nam trong mit phang vudng goc véi mat day. Tinh thé tich ¥ cua khdi chop
S.ABC.

3 3
a

Av=_L, B. V=2d. C.V=da. D.v=2,
2 8
Céu 28: Cho hinh chdp S.ABCD c6 day 13 hinh vudng canh bang 2a. Tam gidc SAB cantai S va nim
3

trong miat phiang vudng goc véi day. Biét thé tich khbi chop S.4BCD bang 4%. Goi a la goc

gitta SC va mat day, tinh tano .

25
=3

3 7 5
A. tanazT. B. tana = C. tana=7. D. tanaz?.

Cau 29: Cho hinh chép S.ABC c¢6 day ABC 1a tam giac vudng tai 4 . Hinh chiéu ciia S 1én mat phing
(4BC) 1a trung diém H cua BC, 4B=a, AC=a\3, sp=a/2. Thé tich cua khéi chop

S.ABC bang
3 3 3 3
NAEY g, Y6 o OB p, N6
2 2 6 6

DANG 3. THE TiCH KHOI CHOP PEU

Cau 30: Thé tich cta khdi chép tir giac déu c6 tat ca cac canh bang ¢ 1a

3 3
A.a‘/z. B.a‘/z. C. &, D.
6 3 2
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Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho mét hinh chép tam giac déu c6 canh day bang ., goc giita canh bén va mat phing day bang
45°. Thé tich khi chop d6 1a
3 3 3 3
3 a a 3
NS B. —. C.—. p, O3
12 12 36 36

Cho khdi chop tir gidc déu co canh day bang 2a canh bén bang a5 . Thé tich cta khéi chop da
cho bing

3 3
A W5a° B. 434’ C. 4@“ . D. 4\5‘1 .

Cho hinh chép tir gidc déu S.ABCD c6 canh day bang a6 , goc giita canh bén va mit day bang
60° . Tinh thé tich ¥ ctia khdi chop S.4ABC?
A. V =94° B. vV =24° C. V=34 D. vV =64

Cho hinh chép tam giac déu S.4BC c6 d6 dai canh day bang ., goc hop boi canh bén va mit
day bang 60° . Thé tich ctia khdi chop da cho bang

3 3 3 3

3 3 3 3

NCRES A ¢ N3 p, OV

12 3 6 4
Cho hinh chép déu S.ABCD c6 chidu cao bang a2 va d6 dai canh bén bang 4+/6 . Thé tich khéi
chop S.ABCD bang:

1 3 1 3 2 3 3 2
A 0a3\/§' B. 0a3\/_' C. 8a3\/§' D. 8a3\/_'

Xét khdi chop tam giac déu canh day bang ¢, canh bén bang 2 1an chiéu cao tam giac ddy. Tinh
thé tich khéi chop.

3 3 3 3
A.a\/g. B.a\/g. c.aﬁ. D.aﬁ.

2 18 6 4
Thé tich khéi tir dién déu c6 canh béng 3.

o2 442
A.T‘/—. B. 242. C.T*/_. D. V2.

Cho khdi chop tir gidc déu c6 canh day bang ¢, canh bén gip hai 1an canh day. Tinh thé tich
ctia khdi chop di cho.

3 3 3 3
A.V:*/f“ . B.Vsza . c.V:‘Ez“ . D.V=\/§60 .

Cho hinh chop déu S.4BCD ¢6 ddy ABCD 1a hinh vudng canh . Canh bén S4 tao véi ddy goc
60°. Tinh thé tich khéi SBCD .

3 3 3 3

6 6 3 3

A.a\/_. B.a\/_. C.a‘/_. D.a\/—.

6 12 6 12
Cho khéi chop déu S.ABCD c6 canh day 13 a, cic mit bén tao v6i day mot goc 60°. Tinh thé
tich khéi chop do.

3 3 3 3
A.a\/g. B.a\/g. c.aﬁ. D.a\/g.

2 12 6 3
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Cau 41:

Cau 42:

Cau 43:

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho khéi chép tir giac déu S.ABCD c¢6 canh day bang a. Biét ASC = 90°, tinh thé tich V' cua
khéi chop do.

3 3 3 3
AV=" By = V2 v aV2 by = @¥2

3 3 6 12

Cho hinh chép tir gidc déu S.ABCD c6 canh day bang a, gbc gitra canh bén va mat day bang
60°. Thé tich khéi chop S.4ABCD 1a
3 3 3 3
a6 g, V3 c. 26 p, Y6
6 6 12 2

A.

Hinh chép tam giac déu S.ABC c6 canh ddy 12 a va mit bén tao v6i day goc 45°. Tinh theo d
thé tich khéi chép S.4BC.

3 3
a a

a3 a3
A —. B. —. C.—. D. —.
8 24 12 4

Cho khdi chop c6 day hinh thoi canh a (a > 0) cac canh bén bang nhau va cing tao voi day goc
45° . Thé tich cua khoi chop di cho bang
1, ; 3a’ 1,
A —a’. B. V24'. C. =. D. —d’.
32 V2 V2
Tinh thé tich khéi t&r dién déu co tit ca cac canh béng a
V2 1

A. a’. B. —a C. —ad’. D. 64°.
12 12

Cho hinh chép tir giac déu c6 canh day bang a, goc giita canh bén va mat day bang 60°. Thé
tich khdi chop 1a
3 3 3 3
‘“@ B.“‘@ C.‘“/g. D.‘“@
6 2 6 3

A.

Cho hinh chop tam giac déu S.ABC c6 canh day béng 2a, canh bén tao véi day mdt goc 60°.
Thé tich khdi chép S.4BC la

3 3 3

A.za\/E. B.‘“/g. C."‘/g. D. &’\3.
3 3 4

Cho hinh chép tir gidc déu S.4BCD c6 canh day bang 2a, canh bén bang 3a . Tinh thé tich V

ctia khdi chop di cho.

4\/7a3

D. V= .

AV =474, 3
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Cau 49:

DANG 4.
Cau 50:

Cau 51:

Cau 52:

Cau 53:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Kim tu thap Ké - 6p & Ai Cap duoc xay dung vao khoang 2500 nim trudc Cong nguyén. Kim tur
thap nay 1a mot khdi chop tir giac déu co chidu cao 1a 147 m, canh ddy 1a 230 m . Thé tich cua

no la
A. 2592100 m®. B. 2952100 m®. C. 2529100 m’. D. 2591200 m®.
CANH BEN VUONG GOC VOI PAY

Cho hinh chép S.ABC c6 day la tam gidc vudng can tai C, canh bén S4 vuong géc voi mat

3

day, biét AB = 4a,SB = 6a. Thé tich khéi chép S.4BC 1a V. Ty s6 ;’—V la

A B Y5 o 5 p. 35
80 40 20 80

Cho hinh chép tam gidc S.ABC c6 ddy ABC la tam giac vuong tai B, AB=a, ACB = 60°,

canh bén S4 vudng goc v6i miat day va SB hop voi mit day mot goc 45°. Tinh thé tich V' cia

khéi chop S.ABC .
3 3 3 3
@3 B.V:"‘/§ c.y="2 1).V="‘/5
18 12 23 9

Cho hinh choép S.ABCD c6 ddy ABCD la hinh chit nhat 4B=a va AD =2a, canh bén SA4
vudng goc véi ddy. Tinh thé tich 7 ctia khéi chép S.4BCD biét gbc giita hai mit phing (SBD)

AV =

va (ABCD) bang 60°.

3 3 3 3
A.V:“*/E B.V:“*/E C.V=4“‘/E D.V:‘“/E

15 6 15 3

Cho hinh chép S.ABCD c6 AB=5v3,BC =33, goc BAD=BCD=90°, SA=9 va SA
vudng goc voi day. Biét thé tich khdi chop S.4BCD bing 66:/3 , tinh cotang cuia goc gilra mat
phang (SBD) va mit day.

S
D
B
C
N 20\/273. g VoL . 3273 . D, 991
819 9 20 9
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Cau 54:

Cau 55:

Cau 56:

Cau 57:

Cau 58:

Cau 59:

Cau 60:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.4BC c6 ddy ABC la tam gidc déu, S4 L (ABC). Mit phing (SBC) cach A4
mot khoang bang a va hop véi mit phiang (4BC) géc 30°. Thé tich cua khdi chép S.4BC
bang

8a’ 8a’ NEY 4a’

A, —. B. —. C. . D. —.
9 3 12 9

Cho khéi chép S.ABCD ¢6 ddy ABCD 1a hinh vudng canh a . Hai mit phing (SAB) va (SAD)
cung vudng goc v4i dy. Tinh thé tich khéi chop S.ABCD biét rang SC = a3 .

; @’ a3

A. Vs apep =@ - B. Vs asep =?' C. Vs asep :T' D. Vs asep =

o3
9
Cho hinh chop S-4BC¢o day 1a tam giac 4BC vuong tai C, AB=2a AC=a vy S4 yyong
goc voi mit phing (ABC). Biét goc giira hai mit phang (SAB) va (SBC) bang 60°. Tinh thé
tich cua khéi chop S-4BC.
a’\2 a’\6 a’\6 a’\2

A. . B. . C. . D.
6 12 4 2

Cho khéi chép S.ABC co day ABC 1a tam gidc can tai 4 v6i BC =2a, BAC =120°, biét
SA 1 (ABC) vamit (SBC) hop voi day mot goc 45°. Tinh thé tich khdi chop S.4BC.

Cl3 613 Cl3
A —. B. a’2. Cc.—. D. —.

2 9 3
Cho hinh chop S.ABCD c6 day ABCD 1a hinh chit nhat c6 AB=a, AD =2a; SA vudng goc
voi déy, khoang cach tir 4 dén (SCD) bang % Tinh thé tich ctia khdi chop theo a.

A. ﬂcf B 4\/6 3 2\/5613 2\/5613.

45 15 s 45

Cho hinh chép S.ABCD c6 day ABCD la hinh vuéng canh a, SA vuong goc véi day ABCD,
goc gilta hai mdt phing (SBD) va ABCD bang 60°. Goi M,N lan luot 1 trung diém cia
SB,SC . Tinh thé tich khéi chép S.ADNM .

3 3 3 3
A.V:“*/g. B.V:‘“/E. C.V=3“‘/g. D.V:‘“/g.
16 24 16 8

Cho khéi chép S.4BCD c6 day 1a hinh vudng canh a, S4 vudng goc v4i day va khoang cach
. ) . 3 . ‘.
tir C dén mit phang (SBD) bang %. Tinh thé tich V' cua khoi chép da cho.

3 3 3
AV=L B.V=d’. cr=2. D.V:\/ga .
2 3 9

Cau 61: Cho hinh chép S.ABCD cé day 1a hinh vuong canh a, SA vudng goc voi mat day, SD tao véi mat
phang (SAB)mét goc bang 30°. Tinh thé tich ¥ ciia khdi chép S.ABCD.
3a’ 6a’ 6a’
AV =\Bd’. gy =330 c.y oo by =o'
3 18 3
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Cau 62:

DANG 5.
Caiu 63:

Cau 64:

Cau 65:

Cau 66:

Cau 67:

Cau 68:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh choép S.ABCD c6 ddy ABCD 1a hinh thoi, goc BAD béng 120°, AB = a . Hai mat
phang (SAB) va (SAD) clng vudng goc véi day. Goc gitta (SBC) va mit phang day 1a 60°.
Tinh thé tich ¥ cta chop S.ABCD .

3 3 3 3
Ay =2 */E. B. V=2 C.V=‘“5. D.V:“‘/B.
15 12 4 12

MAT BEN VUONG GOC VOI PAY

Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh vudng canh a, médt bén S4B 1a tam gidc can tai
S va nam trong mit phiang vudng goc voi day; goc gitta SC va mit phiang day bang 45° . Tinh
thé tich khéi chép S.4BCD bang:

3 3 3 3
aV3 p, 3 c. ¥ p, Y5
12 9 24 6

A.

Cho hinh chop S.ABCD c6 day ABCD 1a hinh chir nhat, tam gidc S4B 1a tam gidc déu canh a
va ndm trong mit phang vudng goc véi ddy. Mt phing (SCD) tao véi ddy goc 30°. Thé tich
khéi chép S.ABCD 1a?

a3 a3 a*\3 5q4°\3

B. C. D.
4 2 36 36

A.

Cho hinh chép tir gisc S.4BCD c6 ddy ABCD 1a hinh vudng canh bang J2a. Tam giac SAD
can tai S va mdt bén (SAD) vudng gbc véi mit phang day. Biét thé tich khdi chop S.4BCD

.4 , q
bing §a3. Tinh khoang cach / tir B dén mat phang (SCD).

4 3 25 J6

A. h=—a B. h==a C. h= Sa D. h=—a
3 2 5 3

Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh vudng va tam gidc SAB déu nim trong mit
phang vudng goc véi day. Biét khoang cach giita hai duong thang S4 va BD bang J21. Hay
cho biét canh day bang bao nhiéu?

A. 21 B. 21 C.7\3 D. 7

1
Cho hinh chop S.ABCD c6 day ABCD 1a hinh thang vuéng tai 4 va B, BC = EAD =a. Tam

gidc SAB déu va nim trong mat phing vudng goc véi ddy, goc gilta SC va mit phang (ABCD)

bang a sao cho tana = @ Tinh thé tich khdi chop S.4CD theo a.

613 613 a3\/§ 613\/§

A Vs yep :7- B. Vs cp :?- C. Vs acn ZT- D. Vs yep = 6

Cho hinh choép S.ABCD c6 day la hinh chit nhat, AB =a; AD =2a. Tam giac SAB can tai S
va ndm trong mdt phang vudng goc véi day. Goc giita dudng thing SC va mp(ABCD) bang
45°. Goi M 1a trung diém cuia SD . Tinh theo a khoang cach d tir diém M dén (SAC).

N d:a\/1513' B. d:2a\/1315 . C. d:a\/1315. D. d:2a\/1513'
89 89 89 89
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Cau 69:

Cau 70:

Cau 71:

Cau 72:

Cau 73:

Cau 74:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép S.ABC c6 ddy ABC la tam giac vudng tai A.Hinh chiéu ciia S 1én mit phiang
(4ABC) la trung diém H cia BC, AB=a, AC= a3, SB=a~/2. Thé tich ctia khdi chop
S.ABC bing

3 3 3 3
A.a\/g. B.‘“/g. C.‘“/g. D.“*/g.
2 2 6 6

Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh chir nhat, mat bén SAD la tam gidc vudng tai
S . Hinh chiéu vudéng goc cua S trén mit phing day 1a diém A thudc canh AD sao cho
HA=3HD . Biét ring SA=2a/3 va SC tao véi day mot goc bing 30°. Tinh theo @ thé tich
V cta khéi chop S.ABCD .

3 3
_8J6a’ C. V=824 b,y = 86a’
3 9
Cho hinh chép S.4BCD c6 day 1a hinh thang vuéng tai A va D, AB=AD =a, CD =2a . Hinh
chiéu ctia dinh S 1én mdt (4BCD) trung véi trung diém cua BD. Biét thé tich tir dién SBCD

A,V =86a". B.V

3

bing 2. Khoang céch tir dinh 4 dén mat phing (SBC) 1a?

J6
A. a3 AL C. a3 D. a6
2 6 6 4

Cho hinh chép S.4BC c¢6 ddy ABC 1a tam giac déu canh ¢. Hinh chiéu vudng goc ciia S trén
day1a diém H trén canh AC sao cho 4H = % AC ; mit phang (SBC ) tao voi day mot goc 60°

. Thé tich khéi chép S.4BC 1a?

3 3 3 3
RE A L ¢ OB p, 433
12 48 36 24

Cho hinh chép S.ABC ¢6 day ABC 1a tam giac vuéngtai A vaco AB=a, BC = Cl\/§ . Mét bén

A.

(SAB ) 1a tam giac déu va ndm trong mit phang vudng goc véi mit phang (ABC ) . Tinh theo @
thé tich ciia khdi chop S.4BC.

3 3 3 3
A.Vzaf. B.Vzal\f. C.sza;@ D.Vzaf.

Cho hinh chép S.4BC c6 day ABC 1a tam giac vuong tai A vacd AB=a, BC = a\/g . Mat
bén SAB 1a tam gidc déu va nam trong mit phang vudng goc v6i mit phang (ABC ) . Tinh theo
0 thé tich ctia khdi chop S.4BC.

3 3 3 3
A.V:a\/g. B.V:a\/g. C.Vza\/g. D.V:a\/g.
12 4 8 6
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Cau 75: Cho hinh chép S.ABCD c¢b day ABCD la hinh thang vudngtai A va B, BC = %AD =q.Tam

gidc SAB déu va nam trong mit phang vudng goc voi day; goc gitta SC va mat phang (ABCD)
M \/E ’ R o7 A r
bang & sao cho tana = — Tinh thé tich khoi chép S.ACD theo d

3 3 3 3
a a a ﬁ a \/g
A. VS.ACD :7- B. VS.ACD :?- C. Vs ep :T- D. Vs 4ep :T-
Céu 76: Cho hinh chop S.4BC c6 day la tam giac can tai A, AB=AC =a, BAC=120°. Tam giac S4B
1a tam giac déu va nam trong mit phing vudng goc voi mit day. Tinh thé tich ¥ cta khdi chop
S.ABC.
a a’
AV =—. B.V=d. C.V=—. D.V=2d".
8 2
Cau 77: Cho hinh chép S.ABCD c6 ddy ABCD la hinh chit nhat, médt bén SAD la tam giac déu canh 2a
va nidm trong mat phrfmg vudng goc voi mat phéng (ABCD) . Goc gilra mat ph'fmg (SBC)vamat
phang (4BCD) 1a 30°. Thé tich ctia khdi chép S.4BCD la:
2 3 3 4 3
&0 & &0 b. 205

A. . B. C. .
3 3 3

Cau 78: Cho hinh chop S.4BCD c6 day 1a hinh vudng canh ., mit bén S4B nim trong mit phang vudng
goc voi (ABCD), SAB=30", S4=2a . Tinh thé tich ¥ ctia khdi chop S.4BCD.

3 3 3
A.Vzﬁa . B.V-d. c.v==, p. V==L
6 9 3

CAiu 79: Cho hinh chop S.ABC ¢6 AB=a,BC = a3 ,A/BTCw =60". Hinh chiéu vudng goc ctia .S 1én mit
phing (A4BC) 1a mét diém thudc canh BC . Goc giita dudng thing S4 va mit phing (A4BC) 1a
45° . Gia tri nho nhét cua thé tich khdi chop S.4BC bang

a3 a3 a3 a3

B. C. . D.
3 8 12 6

A.

DANG 6. THE TiCH KHOI CHOP PEU

Cau 80: Cho khéi chop tir giac déu S.ABCD c6 canh day bang @, goc giita mit bén va mat ddy bang 60°
. Thé tich ¥ ciia khdi chop S.4BCD bang
3 3 3 3
2 2
af B.Vza;/_ C.Vzag/5 D.V:ag/_

AV =

Céu 81: Cho hinh chop tir gidc déu S.ABCD c6 canh ddy bang @, tim cua day 1a O. Goi M va N lan
luot 1a trung diém cua S4 va BC . Biét goc gitta dudng thang MN va mit phing (ABCD) bang
60° . Tinh thé tich khdi chop S.4BCD .

@10 a’\30 a*30 a'\10
6 2 6 3

A.

B. C. D.

Page 128

Swu tdm va bién soan



Cau 82:

Cau 83:

Cau 84:

Cau 85:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Néu mot hinh chop tir giac déu c6 canh day bang 2va co dién tich xung quanh bing 4\/5 thi co
thé tich bang

442 4+/3
A. i B. W3, C. i

3 3
Cho hinh chép déu S.ABC c¢6 SA=a. Goi D, E lan lugt 1a trung diém cia S4,SC. Tinh thé
tich khdi chép S.ABC theo ¢, biét BD vudng goc voi AE .

3 3 3 3
A2 B.a\/g. c. aNT p. 2V
54 12 27 27

D. 42.

Cho hinh chép déu S.ABCD c6 canh AB=a, gbc giita dudng thang SA va mat phang (ABC)
bang 45°. Thé tich khdi chép S.4BCD 1a
3 3 3 3
AL B V2 c. L. p. “Y2.
3 6 6 3

Cho hinh chép tir gide déu S.ABCD do dai canh ddy la a. Biét rdng mat phang (P) qua 4 va

vudng goc véi SC, cit canh SB tai B' véi ‘;—l; = % . Tinh thé tich cua khéi chép S.4ABCD

3 3 3 3
A.“f. B.“f. c."f. D.“f.

Page 129

Swu tdm va bién soan



CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC
TRONG KHONG GIAN

| CHUONG |

BAI 4: KHOANG CACH

@ HE THONG BAI TAP TRAC NGHIEM.

PHUONG PHAP CHUNG

THE TiCH KHOI CHOP — KHOI LANG TRU

. , 1 N 1
1. Theé tich khoi chép |V, =—. . chiéu cao|=|—-S

chép — 3 déy déay*

d (dinh; mat phang déy)

2. Thé tich khdi ling tru |V, ., = S.,,- chiéu cao

lang tru

. Thé tich khéi 1ap phuong [V = a*| + Thé tich khéi hop chit nhat

3. Ti sb thé tich
. Cho khéi chop S.ABC, trén cac doan thing SA, SB, SC lan
luot

liy cac diém A’, B/, ¢’ khac S. Khi d6 ta ludn co ti sd thé tich:
V, yger  SA" SB' SC'

V. ~ SA SB SC

S.ABC

« Ngoai nhitng cach tinh thé tich trén, ta con phuong phap chia nho
khéi da dién thanh nhitng da dién nho ma dé dang tinh toan. Sau d6
cong lai.

. Ta thuong dung ti s6 thé tich khi diém chia doan theo ti 18.

4. Tinh chat ciia hinh chép déu

« Pdy la da gidc déu (hinh chop tam giac déu c6 day 1a tam giac déu, hinh chop tir giac déu co day 13 hinh
vuong).

« Chén dwong cao tring vdi tam dwong tron ngogi tiép da gidc ddy
« Cdc mt bén la nhitng tam gidc cén va bang nhau.

. Géc giira cdc canh bén va mdt ddy déu bang nhau.

« Géc giira cdc mat bén va mdt ddy déu bing nhau.
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Hinh Ling tru ditng va hinh Ling tru déu:
. Hinh ling tru dimg 13 hinh ling tru c6 cac canh bén vudng goc voi mit phiang day. Do d6 cac mit bén
ctia hinh lang tru dimg 1a cac hinh chir nhat va nim trong mat phing vudng goc voi mit phang day.
. Hinh liang tru déu 14 hinh lang tru dimg c6 day 1a da giac déu.

XAC PINH CHIEU CAO THUONG GAP

a) Hinh chép c¢6 mét canh bén | Vi du: Hinh chép S.ABC c¢6 canh bén s

vudng géc véi day: Chicu cao | SA vudng goc v6i mit phing day, tic

cua hinh chop la d6 dai canh bén | SA | (ABC) thi chiéu cao cta hinh

vudng goc voi day. chop 1a SA. " c

b) Hinh chép c¢6 1 mat bén | Vi du: Hinh chép S.ABCD c¢6 mit
vudng géc véi mit day: Chidu | bén (SAB) vudng goc v6i miat phiang
cao cua hinh chop la chiéu cao | ¢4y (ABCD) thi chidu cao cua hinh

cual tam ,glac .Chlf’,a trong mat bén chop 1a SH 1a chiéu cao cia ASAB.
vuong goc voi day.

c) Hinh chop c¢6 2 mat bén | Vi du: Hinh chop S.ABCD c¢6 hai s
vudng goc véi mit ddy: Chiu | mat bén (SAB) va (SAD) cing

cao cua hinh chép la giao tuyén vudng goc véi mat day (ABCD) thi
cua hai mat bén cung vuong goc

: ) chiéu cao ciia hinh chép 1a SA. D
vO1 mat phang day.
d) Hinh chép déu: Vi_du: Hinh chép déu

Chiéu cao ctia hinh chép 1a doan | S.ABCD c6 tam da giac day
thang ndi dinh va tdm cta ddy. | 1a giao diém cua hai duong
D6i voi hinh chép déu ddy 1a tam | chéo hinh vudong ABCD thi
gidc thi tdm Ia trong tdm G cua | ¢6 dudng cao 1a SO.

tam giac déu.

DIEN TiCH CUA MQT SO HINH THUONG GAP

a+b+c
—2 :

ntra chu vi. Goi R, + lan lugt 1a ban kinh dudng tron ngoai tiép va ndi tiép ctia tam gidc ABC. Khi do:

1 Dién tich tam giac thwong: Cho tam giac ABC vadat AB=c¢, BC=a, CA=bvap=
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1 1 1
= —a‘h = _bhb - —C.h
2“2 2 ¢
1 . 1. . 1 .
= —absinC = —bcsin A = —acsin B
Sape = 2 2 2
_abe_
4R~
= \/p(p —a)(p = b)(p — ), (Heron)
tam gidc vuong 5 (tich hai canh goc vuéng).
_ (canh huyén)’
tam gidc vuong can 4 ’
canh)? /3 s .. .. canh+/3
S gitc déu = # = Chiéu cao tam gidc déu = T\/—
] Shinh chirnhat = dai X 1ONE VA Shinh vuong = (canh)?.
(ddy 16n + ddy bé)- (chiéu cao)
D Shinh thang = 2 ’
oS __ Tich hai dudng chéo 3 _ Tich 2 duong chéo

Td gidc c6 2 dudng chéo vuong géc ~ 2 hinh thoi — 9

HE THUC LUQNG TRONG TAM GIAC

1. Hé thirc lwong trong tam gidc vuong
Cho AABC vuéng tai A, c6 AH 1a dudng cao, AM 1a trung tuyén. Khi dé:

« BO” = AB® + AC” (Pitago), AH.BC = AB.AC.

x+ AB* = BH-BC va AC* = CH - CB. A
1 1 1
* ~ = -+ 2VétAHZ:HB~HC.
AH AB AC
x BC =2AM.
1 1
2. Hé thirc lwong trong tam giac thuong
Cho AABC vadit AB=c¢, BC —a, CA=b, p= %b“ (nira chu vi). Goi R, r 14n luot 13 ban
kinh dudng tron ngoai tiép va ndi tiép tam gidc ABC. Khi dé:
* Dinh ly ham sin: ¢ _ b =—° —9R A
sinA sinB sinC
[ —~ ~ 2 2 2
-a2:b2+02—2bccosA:>cosA:b+# Y. b
2 2b20 2
* Dinh ly ham cos: {. b2:a2+62—2aCCOSB:>COSB:m-B a C
, 2a2(: , M
e =0a"4+b"—2abcosC = cosC = m
2ab
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i AB +AC* BC®
2 2 2 42
* Cong thirc trung tuyén: {« BN? = BA ;BC — A40 :
OK? — CA*+CB* AB
2 : /A\
* Dinh ly Thales: 2 .
SAA]WN [AM] 2
. — —k B c
SAABC AB

DANG 1. CANH BEN VUONG GOC VOI PAY

Cau 1:  Cho hinh chop tir gidc S.ABCD c6 ddy ABCD la hinh vudng canh a, canh bén S4 vudng goc
vOi mit phing ddy va S4 =~/2a . Tinh thé tich khdi chop S.4BCD .

3 3 3
A. */56“ B. */a“ C. V24 D. ‘/53“

Loi giai

1 \/§a3
—3 )

Tacod S pep = a’. Vs apcp = ESA'SABCD =

Cau2: Cho hinh chép S.4ABC c6 day la tam giac déu canh a, canh bén S4 vudng goc voi day va thé

3
tich ctia khdi chop do6 bang % . Tinh canh bén S4.

A. % B. "‘/5. C. a3. D. 2a+/3.

3
Loi giai

B
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3 a
1 3, 4
Vs =3 -Same-S4 = SA = =140 = — \% =avf3.
AABC
4

Cau3: Cho hinh chép S.ABC cb diy ABC 1a tam gidc déu canh a. Biét SA L (ABC) va SA=av/3.

Tinh thé tich khéi chép S.4BC .
3 3
AL B. L c L D. 2%
4 2 4
Loi gii

a/3

B

Ta co SA 1a duong cao hinh chop

2
Tam giac ABC déu canh a nén S e :#
5 \ 1 42 3
Vay thé tich can tim 1a: 7, e = - a f a3 = %.

Cau4: Cho hinh chép S.ABC c6 day la tam gidc déu canh a. Canh bén SC vudng goc v6i mit phang
(ABC), SC = a. Thé tich khéi chop S.4BC bing

3 3 3 3
A.aﬁ B.“‘E C.‘“6 Q.“ﬁ
3 12 9 12
Loi giai
S
cid B
A
52O Ly 1, a3 a3
ABC 4 S.ABC e 4 12 .

Cau5: Cho ta dién ABCD c¢b AD vudng goc voi mit phang (4BC) biét ddy ABC 1a tam giac vudng
tai B va AD =10, AB =10, BC =24 . Tinh thé tich cua ta dién ABCD .

A. V =1200 B. V=960 C. V=400 D. V:@

3

Page 5

Swu tdm va bién soan



CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi gidi

B

Tacd Vpep = %AD.%AB.BC = %10.10.24 = 400

Chu 6:  Cho hinh chép S.4BC c6 canh bén SA vudng goc véi mit phing day (ABC). Biét SA=a, tam
gidc ABC la tam gidc vudng cantai A, AB =2qa. Tinhtheo a thétich V' ctakhdi chop S.4BC

3 3 3

Av=-L B.v=2 cy=2c, D.V=2d"
6 2 3

Loi giai
A s A A . 1 1 2
Dién tich tam gidc ABC vuongcantai 4 la: S ;. = EAB.AC = E2a.2a =2a".
2 . A 4. \ 1 1 , 2a°
Thé tich khoi chop S.ABC 1a: V .. = ESA.SABC = E.a.2a =5

CAu7: Cho khbi chop S.ABC c6 day ABC latam gidc vudngtai B, AB=a,AC =2a,54 L (ABC) va
SA = a. Thé tich ctia khdi chop da cho bing

a3\/§ B a3\/§ a’ 24’

> B.——. 3 3

A.

Tacd BC2 = AC* — AB* =3a> = BC = a3

3
! BBCsa=Laafza="2 3
2 6 6

R 1 1
Vay Vs ype = 5 SuupeSA = 5
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Cau 8:  Cho hinh chop S.ABCD c6 day ABCD 1a hinh chit nhat, 4B =3a va AD =4a . Canh bén S4
vudng goc voi mit phing (ABCD) va SA = a~J2 . Thé tich cua khéi chop S.ABCD bang

4\/§a3 2\/5613

A. 424 B. 124/24°. C. T D. T

Loi giai

Dién tich day hinh chit nhat1a S = AB- AD =3a-4a =12a* (dvdt)

Thé tich ciia hinh chop c6 ddy hinh chit nhat 1a ¥ = %Sh = % 12a* a2 =424’

Cau 9:  Thé tich cua khdi chop c6 dién tich day bang 73 va chiéu cao bang ? la
A.ﬁ. B L C.ﬁ. D. 1.
6 3 3
Loi giai

Thé tich khi chop 1a V' = % . chidu cao. dién tich day = % :
Cau 10: Cho khéi chop S.4BCco ddy ABC 1a tam gidc vudng cén tai B, d6 dai canh 4B=BC=a,
canh bén SA vudng goc véi day va SA =24 . Tinh thé tich ¥ ctia khéi chop S.ABC.

3 3 3
a a

A V=L, B.v=2. C.V=d. p.v=2L.
3 2 6
Loi gii
S
A - C
B
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3
Taco: Vs e :%SA-SABC :%.za%.az :%_

Cau 11: Cho hinh chép S.4BC, c6 day ABC la tam gidc vudng can tai A, SA= AB=a, SA vudng
goc v6i mat phing (ABC ) Thé tich ciia khdi chop S.4BC bing

3 3 3
AL B. L. c. L p. 3%
3 =6 2 2

3
a

Thé tich cta khdi chép S.ABC: V; . = %SA.SABC e

Cau 12: Cho ta dién OABC c6 OA, OB, OC d61 mot vudng goc va O4A =0B =O0C =a . Khi dé thé tich
cua tir dién OABC la

3 3 3
AL B. L. C. p. L
12 =6 2

Tacé: V = %SOBC 04==.~0BOCOA= %

11
32
Cau 13: Cho hinh chép S.ABC c6 dién tich day 1a a2\/§ , canh bén SA4 vudng goéc voi day, SA =a. Tinh
thé tich khdi chép S.4BC theo a.
3 3 3
A. a3, g.“f. c."f. D.“f.

Loi gidi
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Cau 15:

Cau 16:
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a*3

3

Ap dung cong thuc V = %Bh taco V =
Cho hinh chop S.4BCD c6 day 1a hinh vuong ABCD canh a, canh bén S4 vudng goc voi mat
phang ddy va S4 = a~J2 . Thé tich cta khéi chop S.4BCD bing

V24 V24 V24

C. V: D V: .

AV =24". B. V=

6 4 = 3
Loi giai

1 1
VS.ABCD :ESA'SABCD :Ea 2.a2 =

Cho hinh chép tir gide S.ABCD c6 ddy ABCD 1a hinh vudng canh bang a, S4 L(ABC),
SA=3a.Thétich V' ctakhdi chop S.ABCD la:

A V=a. B.V=3a". C.V=%a3. D.V=2a.

Loi gidi

Dién tich ddy ABCD 14 S ., =a’.
Vi S4 L (ABC) nén chiéu cao ctia khdi chép 1a S4=3a.

, . 1 1
Vay thé tich khoi chép S.4BCD 1a: V =§.SABCD.SA =§.a2.3a =a.

Cho hinh chép S.4BCD ¢6 ddy ABCD 13 hinh vuéng canh a . Biét S4 1 (ABCD) va SA=a+3

. Thé tich ctia khdi chop S.ABCD 1a:
3 3 3
A.‘“/g. B. @’\3. g."‘/g. p. L.
12 3 4
Loi gii
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Cau 17:

Cau 18:

Cau 19:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

Khéi chép S.4BCD c6 chidu cao h=a~/3 va dién tich day B =d’.

a3

Nén c6 thé tich V:%.az.a\/_ -2

Cho hinh chép S.ABC c6 ddy ABC la tam gidc vuong tai B. Canh bén S4 vudng goc voi mat
phang day. Biét S4 = AB=2a, BC =3a . Tinh thé tich ciia S.4BC la

A. 3a’. B. 4a’. C. 2a°. D. a’.
Loi giai
S
A - C
O
B
11 ;
V==—ABBC.SA=2ad".
32

Cho hinh chép S.ABCD c6 day ABCD hinh chit nhat véi 4B =4a, BC =a,canh bén SD =2a
va SD vudng gbc voi mit phing day. Thé tich khéi chép S.ABCD bang

A. 64°. B. 34°. C. §a3. D. %cf.
Loi giai

Theo @&, ta c6 thé tich hinh chép S.ABCD 1a V = %.SABCD SD.

ABCD 1a hinh chit nhatnén S ., = AB.BC =4a’. Vay Vy cp = %.4 a’2a= §a3

Tinh thé tich ctia khéi chop S.4BC co SA 1a duong cao, day 1a tam gidc BAC vudng cén tai A

; SA=AB=a

3 3 3 3

A= B.V=2_. c.y=24 p.v=2.
3 - 6 3

Loi giai
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DANG 2.
Chu 20:

Cau 21:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

3
Taco: Vs jpe = %.SA.SAABC zéSA%.AB.BC :%.a.a.a =—.

o | R

MAT BEN VUONG GOC VOI PAY

Cho hinh chop S.ABC c6 ddy ABC la tam giac vudng can tai B va AB =2a. Tam giac SAB
déu va nam trong mit phang vudng goc v4i day. Tinh thé tich ¥ cta khoi chép S.4BC

3 3 3 3
A.V:“‘/5 B.V=a\/§ C.V=‘“/g Q.V:za‘/g
4 3 12 3
Loi gidi
A (&
B

Goi H 1a trung diém cua AB suyra SH = a\/g

AB=2a=>BC=2a=> S, =%(2a)2 =24’

3
! %2(1261\/_: 2a \/5

VS.ABC = E'SABC'SH = 3

Cho khéi chop S.ABCD c6 day 1a hinh vudng canh a2, tam gidc SAC vudng tai S va nam
trong mit phang vuong goc véi day, canh bén S4 tao voi day goc 60° . Tinh thé tich ¥ ciia khbi
chop S.ABCD .
Ay =TV LAY c.y-aYe Dy a2
12 - 3 12 12
Loi giai
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Cau 22:

Cau 23:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ké SH L AC, H e ACH suyra SH L (ABCD).

AC =2a, tam gidc SAC vudng & S, goc SAC =60" nén SA=a,SC=a\/§,SH=§.
3
Thé tich hinh chop 1a V——( f) a3 _ f

Cho hinh chép S.4BCD ¢6 ddy 1a hinh vudng canh bang 2a. Mt bén (S4B) 1a tam gidc déu
va ndm trong mit phang vudng goc voi mat phang (ABCD). Thé tich ctia khdi chép S.ABCD
la

3 3 3
A. 4’3 B.‘Zf, c. @3 p. 43

4 = 3

Loi giai

Goi H 1a trung diém ctua AB,tacdé SH L AB.
Ma (SA4B) L (ABCD) theo giao tuyén 1a duong thing AB nén SH L (ABCD).

2 261\/— 4a \/§

2 3
Cho khdi chop S.ABCD c6 ddy ABCD 1a hinh vudng canh a, tam gidc SAB cantai S va nam
trong mit phang vudéng goc voi day, SA = 2a. Tinh theo a thé tich khdi chop S.ABCD .

3 3

a\/15' C.V:a \/15' D. V_2a

12 - 6 3
Loi giai

Thé tich khéi chép S.4BCD bang V = ;SABCD SH = 3 (2 ).

AV =2a. B. V=
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Cau 24:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi H latrung diém AB.

Theo d¢, tam giac SAB cantai S nénsuyra SH L AB.

Mit khac, tam giac SAB nam trong mit phang vudng goc véi day nén suy ra SH L (ABCD) .
Xét tam gidc SHA vudng tai H .

2
SH =~/SA* — AH? = /(241)2 —[%] _ 4 215

Dién tich hinh vuéng 1a S ., = a’.

a*15
—

Vay thé tich khéi chop S.ABCD 1a V = %.SH.SABCD =

Cho hinh chép S.4BC c6 day ABC la tam giac vudng tai C, tam gidc S4B déu nam trong mat
phang vudng goc v6i day. Tinh theo a thé tich ciia khdi chop. Biét rang 4B = aJ3; AC = a.

3 3 3 3
AL B.“*E. c.“*/g. D.“*E.
2 =4 2 2

Loi giai

S

| C

Trong mit phang (S4B).Goi H 1a trung diém cua AB.
ASAB déu= SH 1 AB.
Ta co:

SH 1L AB
(S4B)N(ABC)= 4B = SH 1 (ABC).
(S4B) L (A4BC)
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Cau 25:

Cau 26:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

‘ 3
ASAB déu AB=a\3 3SH:7a.

AABC 1a tam giac vudng can tai C = AB*> = AC*> + BC* = BC =3a* —a’® = av/2.

13al J_
Vsane a2.a=

322

Cho hinh chop tir gidc S.ABCD c6 day ABCD la hinh vuong canh a, mat bén SAB 1a mgt tam
gidc déu va nam trong mit phang vudng goc véi day (AB CD) . Tinh thé tich khéi chop S.4ABCD

3 3
AL a3 o a3 p. L.
6 =6 2 2
Loi giai
S
D
B (o}
Goi H 1 trung diém AB thi SH L AB va SH = #
(S4B) L (ABCD)
Ta c6 1(SAB)N(ABCD)= AB=>SH L (ABCD). Suyra SH la dudng cao ctia hinh chop.
SH L AB
Dién tich day S ,,., =a
3
Vay thé tich khéi chop S.ABCD 1a V., = ;SH S pep = ; "‘[.a a f
a2

Cho hinh chop §.4ABCD c6 day ABCD 1a hinh vudng canh a, SA = — tam giac SAC vudng

tai § va nim trong mit phang vudng goc véi (4ABCD). Tinh theo a thé tich ¥ ctia khoi chop
S.ABCD .

Jéa' Jéa' J6a' b2

Bo V: C.V:

A V=

12 3 4 6
Loi gii
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Cau 27:

Cau 28:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi H 1a hinh chiéu vudng goc ctia S 1én AC.

1 a\/z

Tacd SO = EAC = - suy ra ASAO 1a tam giac déu.

:>SH:a 6.
4
3
Vay =L a6 a6
3 4 12

Cho hinh chop S.4BC codaylatamgiaccantai A, AB=AC=a, BAC =120°. Tam giac SAB
1a tam giac déu va nam trong mit phang vudng goc véi mat ddy. Tinh thé tich ¥ cta khéi chop
S.ABC.

3

3
Av=%, B. V =2a". C.V=d D.v=%,
2 8
Loi giai

g

C

a3

Goi H latrung diém AB,taco SH L AB va SH:T.

(S4B) L (ABC)
Khi d6 {(S4B)N(ABC)=AB = SH L (ABC).
SH 1 AB

3
at.sin1200 =&
8

, ) 1
Th tich khdi chop V= 3 SH.S,, = # %

W | —

3

a
Vay V' =—.
ay 3

Cho hinh chop S.4BCD c6 day la hinh vudng canh bang 2a. Tam gidc S4B cantai S va nam
3

trong miat phiang vudng goc véi day. Biét thé tich khéi chop S.4BCD bang 4%. Goi o la goéc

gitta SC va mat day, tinh tana .
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Cau 29:

DANG 3.
Céu 30:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A. tanazﬁ. B. tanazﬁ. C. tanazﬂ. D. tanazﬁ.
3 5 7 - 5
Loi giai

Dung SH | AB, do (SAB) J_(ABCD) theo giao tuyén AB nén SH L (ABCD) — o =SCH .

4q°

1
Taco V. %SH,SABCD = ESH.4a2 = T =SH =a.

S.ABCD —

Do aSAB cantai S nén H la trung diém cua AB = HC =~ BH’ + BC” =av5.

- a 5
= tana = tan SCH :S—H =—F :i.
HC a5 5
Cho hinh chép S.4ABC c6 day ABC 1a tam giac vudng tai 4 . Hinh chiéu ciia S 1én mit phiang
(ABC) 1a trung diém H cua BC, AB=a, AC=a~3, sB=a/2. Thé tich cua khdi chop
S.ABC bang
3 3 3 3
V3 g 6 . &9 p, 46
2 2 - 6 6
Loi giai

A.

B

Xét tam giac ABC vuong tai A cb: BC =~ AB* + AC* =,|a’ +(a\/§)2 =2a.

H 1a trung diém cia BC nén BH =a.
Xét tam giac SBH vuodng tai H ¢6: SH =+/SB> — HB* = ,[(a\/z)z -a’=a.

Dién tich ddy 4BC la: § . — %AB.AC _ %azﬁ .

ABC

. . 1 1 1 V3
Thé tich ctia khoi chop S.4BC la: V =§SH.SABC =§.a.§.a2\/§ = g/_ :
THE TiCH KHOI CHOP PEU
Thé tich cta khéi chop tir gidc déu co tat ca cac canh bang d 1a
3 3 3
2 2 2
A.“g/_. B.a;/—. C.d. D.a;/—.

Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Gia st khéi chop tir giac déu da cho 1a S.ABCD . Khi 46 ABCD 1a hinh vudng canh ¢ va
SA=SB=SC=SD=a.

Goi H 14 tim cta hinh vuong ABCD thi SH L (ABCD) nén SH 1a chiéu cao cta khéi chép
S.ABCD . Tinh SH :

Xét tam giac ABC vudngtai B taco: AC = \/AB2 +BC* = \/a2 +a’ —a2.

A a
Nhan thay 4C? = S4% + SC? nén tam giac SAC vuong tai S . Suyra SH :% =—

=

Dién tich day ctia khéi chop S.ABCD 14 Sy =4’

, ) 1 a a2
Vay thé tich khoi chop S.ABCD 1a: v = %'SABCD'SH = g.az.— = _\/_
Cau 31: Cho mét hinh chop tam giac déu co canh day bang , goc giita canh bén va mit phang day bang
45°. Thé tich khoi chop d6 1a
a3 a’

A. . B. —.
12 12

D. a3\/§.
36

+ (84;(ABC)) = S40 = 45°
av'3
+ SO =A0.tan45° = T

1 ax/g azx/g a

1
+V=-50S, =— "=
3 B3T3 T 4 12
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Céu 32: Cho khéi chop tir giac déu c6 canh day bang 2a canh bén bang a\/g . Thé tich ctia khéi chop da
cho bang

3 3
A W5 B. 430’ C. 4sa . D. H3a .

3 = 3
Loi giai

Taco S,y =4a*; SO=SB* OB =\54*-2d* =a 3

1 a\/§.4a2 3 4\/§a3
3

Vay VS.ABCD ZESO-S ABCD 3

Cau 33: Cho hinh chop tir gidc déu S.ABCD c6 canh day bang a\/g , goc gitta canh bén va mat day bang
60° . Tinh thé tich V ctia khdi chop S.4ABC?
A.V =9a° B. V =24’ C.vV =3 D. V =6a’
Loi giai

2
Dién tich day 1: S, = AB* = (aJE ) = 64>,
Goc gitra canh bén SB va mat day (ABCD) la m) = SDO = SDO = 60°

ABCD 1a hinh vuéng suy ra DO = %BD = %ABI = %ax/g.\/i = a+3.

Xét tam gidc vuong SOD :SO = DO.tan SDO = a/3.tan 60° = 3a.
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Cau 34:

Cau 35:

Cau 36:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

1

Vay v, = E.SO.S l.?aa.6a2 =6a’.

.ABCD ABCD —
Cho hinh chép tam gidc déu S.4BC c6 d6 dai canh day bang ., gbc hop boi canh bén va mit
day bang 60° . Thé tich ctia khdi chop da cho bang

3 3 3 3

3 3 3 3

AL g £V . &8 p. &8
- 12 3 6 4
Loi giai

Goi H 1a tam cuia tam giac déu ABC.

Khi d6 SH L (A4BC), BH 3

Theo d& bai ta co: (SB,(ABC))=SBH =60°.

3
Xét ASBH vudng tai H Co6 SH = BH .tan 60° 24.6 =a

9 1 1 2 3 3 3
Thé tich Vs e =§SH,SAABC :Ea,“ ;/_ - alj— _

Cho hinh chép déu S.ABCD c6 chidu cao bang a2 va d6 dai canh bén bang 4+/6 . Thé tich khéi
chop S.ABCD bang:

3 3 3 3
A. 10a3\/§. B. 10“3\/5. C. 8‘13\6. D. 8“3\/5.

Loi giai

Goi O=ACNBD thi SO=a2.
Tam gidc SOA vudng tai O va sS4 =a-/6 nén OA=+SA4-SO* =2a= AC=BD=4a.

3
ACBD 1 _ A 4ai4a _8a 3J§ |

. . . 1
Thé tich khoi chop S.ABCD bang V = E.SO.

Xét khdi chop tam giac déu canh ddy bang ¢, canh bén bang 2 1an chiéu cao tam giac ddy. Tinh
thé tich khéi chop.
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

3 3 3 3
a\3 L, a6 Caﬁ Da\/E.

5 T &= "2
Loi giai

Goi H 1a trong tam tam giac ABC = SH L (ABC).

Goi M 1a trung diém cua canh BC = AM 1 BC,AM = i — SA=a+3.

3 2 3

2
Xét tam gidc SAH vudngtai i = SH =+/SA> — AH* = \/(a,\/g)2 _(% a\/gJ _ 2a+/6 _

. 1 1 a2\/§ 2a\/g a’\2
Ta co: VS.ABCZE'SAABC’SHZE' 4 . 3 = 6 .

Céu 37: Thé tich khéi ttr dién déu c6 canh bang 3.

92 42
A.T\/—. B. 242. C. T\/_. D. V2.

A
I D
E
C
33

C6 ABCD déu canh 3 :>BE:T:>BH:x@.

AABH vudng tai H = AH =~ AB* — BH* =,|3’ —(\/5)2 =6 .
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

1 133, 93

S =—BECD=———"3=—+-—.
ML) 272 4
1 I ~9y3 92
=V,p=—AHS, . =—~6. =2
ABCD 3 ABCD 3 4 4
Céu 38: Cho khdi chop tir giac déu c6 canh day bang ¢, canh bén gap hai lan canh day. Tinh thé tich ¥’
ctia khdi chop da cho.
3 3 3 3

A.Vz“lga . B.Vz“lja . C.V:\/Eza . D.Vz\/ia .

Goi O la tam hinh vuéng ABCD, ta c6: SO L (ABCD).

2
7 —c? a2 al4
Trong tam gidc SOC vudng tai O co: SO=+SC* -0C? = (2a)2—{ > J _ o
L afid i

2 4 1
Thé tich khoi chop S.ABCD la: V = E'SO'SABCD =35 .
Céu 39: Cho hinh chop déu S.ABCD c6 ddy ABCD 13 hinh vudng canh d. Canh bén S4 tao véi day goc
60°. Tinh thé tich khéi SBCD .

3 3 3 3
A.a\/g. B.a\/g. C.a‘/g. D.a\/g.
6 =12 6 12
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi O = AC N BD. Do hinh chép S.4BCD déunén SO L(ABCD) suy ra OA la hinh chiéu

vuong goc cia S4 trén mp(ABCD) = (SA,(ABCD)) = (SA, OA) = S/Ab =60".

. S —

» ¥ BCD —7-

Ta co SO = A0.tan 60° =

Wi o .
-5 =7

w6 @& oG

1
372

I
Tirdo, Vigey =5 505,00 = "7 .

12

CAu 40: Cho khoi chop déu S.ABCD c¢6 canh day la a, cdc mat bén tao voi day mot goc 60°. Tinh thé

tich khoi chop do.
3 3 3 3
A.a\/g. B.a\/g. c.aﬁ. D.a\/g.
2 12 = 6 3

Loi gidi

Goi M 1a trung diém BC, Goc giita mt bén (SBC) va mit phang (4BCD) 1a goc

SMO = 60°.
. , a N 0 11 s a a\/§
Xét ASOM ¢b oM =2, SMO = 60° thi SO:OM.tanSMO:E.\/_ ==

1 V3
Nén Vs pep = E.SO.S BCD = % (dvtt). Bap an dugc chonla C.

L —

Céu 41: Cho khéi chép tir giac déu S.ABCD c6 canh day bang a . Biét ASC = 90°, tinh thé tich V' caa

khéi chop do.
3 3 3 3
AV=2 B.V:“‘/E. g.v:‘“/g. D.V:“‘/E.
3 3 6 12
Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

.. 2
Ta co: SABCD =a.

Goi H 1a tam cua hinh vuéng 4BCD . Tam giac ASC' 1a tam giac vuong, H 1a trung diém

AC
cua AC nén SH :—zﬂ_
2 2
A 1 1, a2 a\2
Vay Vo ysep :gsABCD'SH :g.a2. = —

Cau 42: Cho hinh chop tir giac déu S.4BCD ¢ canh day bang a, goc giita canh bén va mat day bang
60°. Thé tich khéi chop S.ABCD la
3 3 3 3
6 3 6 6
A.ag/_. B.ag/_. c. 26 D.ag/—.

Goi O 1a tam cta day thi SO 1 (4BCD). Suyra SDB=60°.

3 DB~3 6
ASDB dbu nen 50— PBY3 _a¥6.
2 2
2 Looq \ 1 1 ,av6 as\/g
Thé tich khoéi chop S.ABCD 1a VZESABCD_SOZECZ. 5 = 6

Céu 43: Hinh chop tam giac déu S.ABC c6 canh day 13 a va mit bén tao véi day goc 45°. Tinh theo @
thé tich khdi choép S.4BC.

613 613
A. —. B. —. C.—. D. —.
8 4
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Cau 44:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

B
Goi G 1a tam cua tam giac déu ABC va M 1a trung diém BC.

Theo gia thiét goc gifta mat bén va day bang 45° suy ra SMG =45°.

3 1 f

Tam gidc ABC déu canh 0 nén AM :761 va GM = EAM _

Xét tam giac SGM ¢o tanS/Z\-/[\G :ﬁi tan45° = 5G —=5G=GM :&
GM GM 6

if
4476

3
a

. . 1 1
Vay thé tich khéi chop S.ABC 1 V . =~S ;508G =~
' 3 3 24
Cho khéi chép c6 ddy hinh thoi canh @ (a > 0) cac canh bén bing nhau va ciing tao véi dy goc
45° . Thé tich cua khoi chop di cho bang

1 3 3a’
A ——a°. B. \24°. Cc. —. i
= 32 J2 2

Ta c6 hinh v€ dudi day.

Xét khéi chop trén ta thdy hinh chiéu vudng goc ctia S 1én mit phang day tring v6i tim cua
hinh thoi ABCD.

Mit khac S4 =SB =SC =SD va goc hop béi cac canh bén bang 45° nén ta co cac tam giac
vudng cén tai O bang nhau: ASOA = ASOB = ASOC = ASOD .

Suy ra hinh thoi ABCD 1a mét hinh vudng dién tich day bang S ,., = a

Page 24

Swu tdm va bién soan



Cau 45:

Cau 46:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Chiéu cao ciia hinh chép trén 1a: SO = 0D = %BD =4 22 .

1 1 a\/E a’

Suy ra thé tich khéi chép bang Vg 0 = 3508 10 =373 a’ = o

Tinh thé tich khéi tt dién déu co tit ca cac canh bing a

B. £a3. C. La3. D. 6a’.
12 12

Loi giai

A. a’.

A

C

=+ AB*—BH* =

a3 =¥. AH

Goi M 1a trung diém ctia CD.Tacd BM = > = BH

a6
3

a*\3

4

Do day BCD la tam giac déu canh a = S, =

2
Vay thé tich tir dién déu 1 ¥, =~ 433 a6 _2 s
3 4 3 12
Cho hinh chép tir giac déu c6 canh day bang a, goc giita canh bén va mat day bang 60°. Thé
tich khdi chop 1a

a6 a6 a3 a6

B. C. D.

A.

= 6 2 6 3
Loi gidi
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Gia sir hinh chép tir gidc déu 1a S.4BCD . GoiO 1a giao diém ctia BD va AC.

Ta ¢6 SO L (ABCD), SA0 = 60°, AC:a\/E:OA:a‘z/E.
Khi d6 So:Ao,tanL@b:#’ S pep = @
3
Thé tich khdi chép 1a v =%SO_SABCD _4 g/g .

Cau 47: Cho hinh chép tam gidc déu S.ABC c6 canh day béng 2a, canh bén tao véi day mdt goc 60°.
Thé tich khdi chép S.4BC la
2a3\/§ a3\/§ a3x/§

A. . B. . C. . D. a*\/3.
3 3 4

0 Goi O 1a tim dudng tron ngoai tiép AABC thi SO L (4BC). Suyra SAO =60°.

2 3 243
:§.2a.—= 3

2

o AO

, SH = AO.tan 60° = 2a .

() 5

0 Dign tich ABC 1a § jpc == — = a’\3.

3
0 Thé tich khéi chép S.4BC 1a V = %SABC.SO = 2“3*/5 .
Céu 48: Cho hinh chop tir giac déu S.ABCD c6 canh day bang 2a, canh bén bang 3a . Tinh thé tich V'

ctia khdi chop da cho.
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Cau 49:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

47a° 4q° 4\/7a3

AV =474°. B. V= C.V:T. D. V= .

Loi gidi
Dién tich day S ., = (2a)" = 4a’.
S.ABCD 1a hinh chép tir gidc déu nén SO L(ABCD).

h=S80=+S4* - 40> =\94* —24* = a7 .

R 1 4a3\/7
Vay Vs ipep =5 Sh= .
3 3
Kim tu thap Ké - 6p & Ai Cép duoc xay dung vao khoang 2500 nim trudc Cong nguyén. Kim tur

thap nay 1a mot khdi chop tir giac déu c6 chiéu cao 1a 147m , canh day 1a 230 m . Thé tich cta

no la
A. 2592100 m". B. 2952100 m". C. 2529100 m’. D. 2591200 m’.
Loi giai

230 m

Goi khéi chop tir gidc déu la S.ABCD c6 day 1a hinh vudng canh 230 m ; chiéu cao
SH =147 m.

1

Thé tich ctia né 1a: V; . = < SuncoSH = (230%).147 =2592100.

W | —

Vay thé tich Kim tu thap 1a 2592100 m*.
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DANG 4. CANH BEN VUONG GOC VOI PAY

Cau 50:

Cau 51:

Cho hinh chép S.ABC c6 day la tam gidc vudng can tai C, canh bén S4 vuong géc voi mat
3

day, biét AB =4a,SB = 6a. Thé tich khéi chép S.ABC 1a V. Ty s ;’—V la

NG g c V5 p, 35
80 40 20 80
Loi giai
Ta co:

+ AABC vudng can tai C, AB =4a suyra

AC = BC =2a/2.

Do do: S, = %AC.BC =4a’.

+ SA 1L (ABC)= SA L AB= AABC vuéng tai 4

SA=/SB* - AB* = /(6a)" —(4a)’ =2aV/5.

+Khdi chép S.ABC c6 SAL(ABC)

3
—y=ls  sa=lagna5 -8 V5
3 3 3
3 3
Vay ty sb: a __ 9 =£.
3 3825 40
3

Cho hinh chép tam gidc S.ABC c6 ddy ABC 14 tam gidc vudng tai B, AB=a, ACB=60°,
canh bén S4 vudng goc v6i mit ddy va SB hop voi mit day mot goc 45°. Tinh thé tich V' cia
khéi chop S.ABC .

3 3 3 3
A.V:‘“6 B,y a3 c.y=212 p. - @3
18 12 243 9
Loi giai
S
N
AN C
'
B
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Cau 52:

Cau 53:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

AB 3

ABC la tam gidc vudng tai B, AB=a, ACB=60°= BC=———="4
tan60° 3

(SB,(ABC)) = (SB, AB) =45 nén tam gidc S4B vudbngcantai S = SA=AB=a

1 \/5 _a3\/§

! BABCSA=—a.a—a =
6 3 18

1
VS.ABC = ESAABC‘SA = E

l\)I»—‘

Cho hinh choép S.ABCD c6 ddy ABCD la hinh chit nhat 4B=a va AD =2a, canh bén SA4
vudng goc véi ddy. Tinh thé tich ¥ ctia khéi chép S.4BCD biét gbc giita hai mit phing (SBD)

va (ABCD) bang 60°.

3 3 3 3
ALy @1 B,y @15 g.Vz“"‘/E O AaE
15 6 15 3
‘E
Ké AE L BD

((58D).(45CD)) - 5Ei - 60

Xét AABD vuodng tai A

AD.AB 2a*>  2a5
JaD? + 482 ads 5

Xét ASAE vudng tai 4

2af \/, 2a\/_

AE =

SA = AE.tan 60° =

Khi d6 thé tich S.4BCD

1 2a\/_ e 4a°15
5

=—SAS =—.
ABCD =3 15

Cho hinh chép S.ABCD ¢6 AB=5v3,BC =33, goc BAD=BCD=90°, SA=9 va SA
vudng goc v6i day. Biét thé tich khdi chop S.ABCD bing 6643 , tinh cotang ctia goc gitra mat
phang (SBD) va mit day.
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S
D
B
C
N 20\/273. g Yol . 3273 . D, 991
=819 9 20 9
Loi giai
S
D
B
C

, 1 |
Co: VS.ABCD = E'SA'SABCD < 66\/_ = §~9-SABCD = SABCD = 4'4\/5

Suy ra %AB.AD + %BC.CD =443 < 54D +3CD =44 . (1)

Ap dung dinh li Pitago trong 2 tam giac vuéng ABD; BCD, ta co:
AB* + AD* = BD* = BC* + CD* & CD’ — AD* =48 (2)

AD =4
Tur (1) va (2) suy ra D = 47

4 44
AD = 77 khong thoa man do tur (1) ta co: 4D < 5 = AD =4.

Trong tam gidc ABD,dung AH | BD laic6 SA 1 BD = BD 1 SH .

Vay goc giita (SBD) va déy 1 géc SHA .
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Cau 54:

Cau 55:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

AB.AD _ 204273 ’ cot SHA = AH _ 20273 .

Dé tinh BD =~/91, AH =
o1 BD 91 SA 819

Cho hinh chép S.4BC c6 ddy ABC la tam gidc déu, S4 L (ABC). Mit phing (SBC) cach A4
mot khoang bang a va hop véi mit phing (4BC) géc 30°. The tich cua khdi chép S.4BC

bang
3 3 3 3
A3 B. 3% C. V3a . D. 34
9 3 12 9
Loi giai
S
A C
|
B

Goi I 1a trung diém sua BC suy ra goc gitta mp (SBC) va mp(4BC) la SIA=30".
H 14 hinh chiéu vudng goc cta 4 trén SI suy ra d(A,(SBC)) =A4AH =a.

AH

=2a.
sin30°

Xét tam giac AHI vuongtai H suyra Al =

) . 4a
Gia su tam giac déu ABC c¢6 canh bang x, ma Al la duong cao suy ra 2a = xT =>x= ﬁ .

2
) ) ) 4 3 44*3
Dién tich tam gidc déu ABC 1a S ;. = [—a] % = a;/i

J3

. ) 2
Xét tam gidc SAI vudngtai A suyra SA = Al.tan30° = “=

ey

5 1 | 4a*°\3 2a 8d°
Vay Vs ipc :E'SABc-SA =—. =

373 3 9

Cho khéi chép S.ABCD c6 ddy ABCD 1a hinh vudng canh a . Hai mit phing (SAB) va (SAD)

cung vudng goc v4i dy. Tinh thé tich khéi chop S.ABCD biét rang SC = a3 .

3 3 3
a a3 @3
A Vs ipep = a. B. Vs sscp =—- C. Vs apep =——- D. Vs s5ep = .

3 3 9
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Loi gidi

B
Vi hai mét phing (SAB) va (SAD) cing vudng goc véi day. Ma (SAB) N (SAD)=SA nén
SA L (ABCD).

Taco: AC=av2; SA=SC? - AC? =\/(aJ§)2—(aﬁ)2 —a.

3
Thé tich khéi chop S.ABCD 1a: V ,0p = %SA.SABCD = %a.az S

Cho hinh chop S-4BC¢o day 1a tam giac 4BC vuong tai C, AB=2a AC=a vy S4 yyong
goc v6i mit phing (ABC). Biét goc gitra hai mit phing (SAB) va (SBC) bang 60°. Tinh thé
tich cua khéi chop S-4BC.

3 3 3 3
A."\/E. B.‘“/g. C.“‘/g. D.“*/E.

6 = 12 4 2
Loi gidi

Trong AABCké CH 1L AB = CH 1 (SAB) = CH 1L SB(1).

BC =+ AB* — AC?> = a3,
BH.BA=BC?,

:>BH:37a, CH =~/ BC? - BH? :#.

Trong ASABké HK 1 SB = CK 1 SB(2).

Tu (1),(2) = HK L SB.
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Géc gifra hai mit phang (S4B) va (SBC) 1a CKH = 60°.

Trong vudng ACKH c6 HK = CH.cot60° = % BK =BH* - HK> =aV2 .

ASAB & AHKB(g.g) nén ~- =48 _ 24 _ g4 @
HK BK a2 2
: 1 l a1 a’\J6
Thé tich hinh chép S.ABC 14 V =—S4.S. = =———.—a~B.a= .
P 3TTMEC 3 T2 12

Cau 57: Cho khdi chop S.ABC c6 ddy ABC la tam gidc can tai A véi BC=2a, BAC =120°, biét
SA 1 (ABC) vamit (SBC) hop voi day mot goc 45°. Tinh thé tich khdi chop S.4BC.

613 613 a3
A, —. B. &’\2. c. =, D. —.
2 =9 3

Loi gidi

> Goi I 1a trung diém BC.
+ Do AABC cantai A nén BC 1 Al

+ Mit khac do SA4 L (ABC)= BC L 4

Suyra BC L SI.

Do d6 goc giita (SBC) va day chinh 1a goc SIA = 45° .

» Xét AAIB vuongtai I c6 IB=a, IAB=60°, suyra IA=—:i.
tan 60° /3
ASAI vuongtai A co IAzi, SIA = 45° nén ASAI vudng can tai A4, do do SAzlAzi.
3 5
z ., , L. 4, R 1 11 a’
» The tich cua khoi chop S.ABCla VZESAABC'SA=§'EBC'A['SA=?'

Cau 58: Cho hinh chop S.ABCD c¢6 day ABCD 1a hinh chit nhat c6 AB=a, AD =2a; SA vuong goc

voi déy, khoang cach tir 4 dén (SCD) bang % Tinh thé tich ctia khdi chop theo a.

A. @f_ B. @f_ C. £a3. D. £a3.
— 45 15 15 45
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Loi gidi

Goi H 1a hinh chiéu vudng goc ciia diém A trén duong thang SD . Ta c6

AH 1 SD a
= AH 1 (SCD)=> AH =d(A,(SCD)). Suy ra AH =—.
AH 1. CD 2
ASAD vubngtai A c6 duong cao AH nén
1 1 1 1 1 1 15 2a~/15
2 2 + 2 And > = 2 > = 2 =S4 = a .
AH SA~  AD SA AH® AD 4a 15

Vay V =L AB.AD.SA = L a2a, 2a\15 _ 415 @
3 15 45
Cau 59: Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng canh a, S4 vudng goc voi day ABCD ,
goc gitra hai miat phang (SBD) va ABCD bang 60°. Goi M ,N lan luot 13 trung diém cia
SB,SC . Tinh thé tich khdi chop S.ADNM .

ATV — a3\/€ a3\/€ 3a3x/g a3\/g

. B'V: . C V: . D V: .

16 24 ’ 16 ) 8
Loi giai

Goit O=A4ACNBD.

A0 L BD= SO 1 BD. Nén géc ciia (SBD) va ABCD la géc SOA= 60",

1
Ve aon == Vs

2

Vs asc = g Vs asep -

N | —

1

=V va 'l =—

.ADC *" S.ABCD S.AMN :
4 2
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Cau 60:

Cau 61:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

3
= Vs aosv =Vsaon Vs oy = gVS.ABCD :
— 3
54— 40.1an 504 — Y2 @m0 — Y6 _ Vs vrep =S sy SA = 2 V6.
2 2 3 6
=V _3 a6 = a6
S.ADMN 8 * 6 16 .

Cho khéi chép S.4BCD c6 day 1a hinh vudng canh a, S4 vudng goc v6i day va khoang cach
. ) . 3 . .
tr C dén mat phang (SBD) bang %. Tinh thé tich ¥ cta khdi chop da cho.

3
a

AV =—.
2

Goi O=ACNBD, goi H la hinh chiéu cia 4 1én SO.

Vi O la trung diém ctia AC nén d(C,(SBD))=d(4,(SBD))
Ta co: BD L AC; BD 1. SA= BD 1 (SAC)=(SBD) L(SAC);
SO =(S4C)N(SBD)

a\3

AH 1 SO= AH 1 (SBD)=> AH =d(4,(SBD))=d(C,(SBD)) -

Tacod: A0 = a\2/§.

1 1 1

P :SA2+AOZ =S4=a.

Trong tam gidc SAO:

3
a

1
Vapen = E'SABCD SA = ? .
Cho hinh chop S.ABCD c6 day la hinh vudng canh a, S4 vuong goc véi mat day, SD tao vo1 mat
phang (SAB)mét goc bang 30°. Tinh thé tich ¥ ciia khoi chép S.ABCD.
3a’ 6a’ 6a’
AV =34 §.V=\C“. C.V=\/;g. D.V=\/;a.
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Loi gidi

B c

Ta c6 hinh chép S.ABCD c6 day 1a hinh vudng canh, S4 vudng goc voi mat day nén DA 1L AB
vd DA L SA . Suyra DA 1 (SAB). Vay gbc giita SD va mit phing (SAB) 1a DSA =30°.

Taco SA=AD.cot30°= a\/g

1 1 NCE

|14 :g’SA'SABCD =§.a 3.612 =Ta .

Cau 62: Cho hinh chop S.ABCD c6 day ABCD 1a hinh thoi, gobc BAD béng 120°, AB = a . Hai mat
phang (S4B) va (SAD) cung vudng goc voi ddy. Goc gitta (SBC) va mit phang day la 60°.
Tinh thé tich ¥ cta chép S.ABCD .

3 3 3 3
A V=28 */E. B. V=2, g.V:“\/g. D.V:‘“/E.
15 12 4 12

Loi giai

D 1 ¢
Vi hai mat phang (SAB ) va (SAD) cung vudng goc voi day nén S4 L mp(ABCD) .

a3
2

Ta c6 tam gidc ABC déu canh a, goi I 1a trung diém ciia BC khi d6: AI =

Va géc gitta (SBC) va mit phang ddy la SIA =60°.
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DANG 5.

Cau 63:

Cau 64:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Xét tam gidc SAI ta cé:% - tan(fsﬁ) = 84 = Al tan (60" ) = 54 = 37“

1 j a3 a3

Ta c6 dién tich day ABCD1a: S ;. =285 5 = Z(EAI.BC =——a= 5

2 3
Thé tich ciia chop S.4BCD 1a:V =%SA.SABCD =%.37a.a ;/g =2 f :

MAT BEN VUONG GOC VOI PAY

Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng canh a, mdt bén S4B la tam gidc can tai
S va nam trong mit phiang vudng goc voi day; goc gitta SC va mit phiang day bang 45° . Tinh
thé tich khéi chép S.4BCD bang:

a3 a3 a5 a5

B. C. D.

A.

12 9 24 = 6
Loi giai

Goi H la trung diém ctua AB, ASAB cantai S= SH | AB

(S4B) L (ABCD)
(SAB)N(ABCD) = AB = SH 1 (ABCD)
SH < (SAB);SH L AB

(SC;(ABCD)) = SCH = 45° = ASHC vuong can tai H

2
— SH = HC =JBC* + BH" = |’ +“T :#; S pop = AB* =d*
1 laz a\/g_cfx/g

= VS.ABCD =§'SABCD'SH =§ > <

Cho hinh chép S.ABCD cb day ABCD 1a hinh chit nhat, tam giac S4B 1a tam giac déu canh «
va nam trong mit phang vudng goc véi ddy. Mit phiang (SCD) tao véi day goc 30°. Thé tich
khéi chop S.ABCD 1a?
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Cau 65:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A a3\/§ B a3\/§ a3\/§ 5a3x/§

- 4 2 36

C. D.

36
Loi gidi

Goi H, K lan luot 1a trung diém 4B va CD.

Suy ra SH 1 (4BCD) va ((SCD),(4BCD))= SKH =30°.

Xét ASHK vuong tai H ,cé HK =—>0_-a¥3. 1 _3a
tan30° 2 3 2
A 1 1 a3 3a a*\3
Vay I/tSABCD :ESH'SABCD == a.— = .

372 2 4
Cho hinh chép tir gisc S.4BCD c6 ddy ABCD 1a hinh vudng canh bang JV2a. Tam giac SAD
can tai S va mdt bén (SAD) vudng gbc véi mit phang day. Biét thé tich khdi chop S.4BCD

.4 , q
bing §a3. Tinh khoang cach / tir B dén mat phang (SCD).

A.h:ia B.hzéa C.h=2\/§a D.h=£a
3 2 5 3
Loi gidi
Goi H 1atrung diém cua AD.Nén SH 1 AD S
(S4D) L (4BCD)
(SAD)N(ABCD)= AD = SH 1L (ABCD)
AD L SH
I e B
| ' A
Taco: S, =2a° | m
p* C
3
3. 4a
—SH=— - : ?=2a
a

ABCD
Goi I 1a hinh chiéu cua H 1én SD

d(B;(SCD))=d(4:;(SCD))=2d (H;(SCD))=2IH
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Cau 66:

Cau 67:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

a\2

2a.
Ma IH:SH'HD: SH.HD _ 2 :ga

SD  SH®+HD? 23
\/(2(1)2 {"f J

Vay d(B;(SCD))=—

Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh vudng va tam gidc SAB déu nim trong mit
phang vudng goc véi day. Biét khoang cach giita hai duong thang S4 va BD bang J21. Hay

cho biét canh day bang bao nhiéu?

A. 21 B. 21 C. 73 D. 7

Loi giai

Gid st AB=a.Goi H la trung diém ctia AB=>SH 1 AB=> SH L (ABCD)

Tacd SABD = (SH + HA)(BA+ BC) = HABA=~a’
2

2 =~ T~ _1 2 . A~ _ 7
2.cos(SA,BD)—Ea @cos(SA,BD)—F:sm(SA BD)= /8
1 1a3 f NE)
VSABCD 3SH AB. AD—ET 3 VSABD :ch
1 f
& - SABD g, 5 5in (S4, BD) = a.a\2:21 —a sa=7

Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh thang vudng tai 4 va B, BC = %AD =a.Tam

gidc SAB déu va nam trong mat phing vudng goc véi ddy, goc gilta SC va mit phang (ABCD)

. 1 . .
bang a sao cho tana = g Tinh thé tich khoi chop S.ACD theo a.

613 613 a3\/§ 613\/§

A. Vs aco :7- B. Vs aco :?- C. VS.ACD :T- D. VS.ACD :T

Loi giai
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Goi H latrung diém AB, tir gia thiét ta co: SHJ_(ABCD) (SC (ABCD ) SCH=a .

bit AB=x,tacod: HC =~ BH*+ BC* = ,/ , SH = HCtana—J \/_
2
Mit khac SHz%.Véytacé:,/%+a2.@=%oxza.

AD+BC).AB 34’ 2 1 a3
S cp = ( 5 ) = > 5 Sacp =§SABCD =a’; Vo == =

Cau 68: Cho hinh chop S.4BCD cé day la hinh chit nhat; 4B =a; AD =2a . Tam giac SAB can tai S
va ndm trong mdt phang vudng goc véi day. Goc giita dudng thing SC va mp(ABCD) bang
45°. Goi M 1a trung diém cuia SD . Tinh theo a khoang cach d tir diém M dén (SAC).

A d=a\/1513. B. d=2a\/1315 . C. d:a\/1315. D. d=2a\/1513.
- 89 &9 89 89
Loi giai

Goi H la trung diém doan AB = SH 1 (ABCD).

2
Xét ABCH vuodng tai B, c6: CH :,/4a2 +a7 = a\éﬁ .
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

1 4
Xét ASHC vudng cantai H,co: SH = a 5 7 ;8C = a\/;_ .
2 2
Xét aSAH vuong tai H,co: SA= 174a +a? = %a

Xét aABC vudng tai B, cod: AC =va’ +4a*> =av/5.

V89
S, sac _Ta .
: 1 a*\17 1 a*J17
Taco: Vs jyep =V = _'SH'SABCD =——— Vs ==V = .
3 3 2 6
1 a7 1 J89 a1513

-Ma VSAMAC = g'd'SASAC = 7& d=d= 29 .

VS.ACM = 5 s.4CD — T

Cho hinh chép S.ABC c6 ddy ABC latam giac vudng tai A.Hinh chiéu ciia S 1én mit phiang
(ABC) 1a trung diém H cia BC, AB=a, AC=a3, SB=a\2. Thé tich ciia khéi chop
S.ABC bing

3 3 3 3
A.a\/g. B.an. C.a\/g. D.aﬁ.
2 2 =6 6

Loi giai

B

2
Xét tam gidc ABC vudng tai 4 c6: BC =~ AB* + AC* =,|a’ +(a\/§) =2a.
H 14 trung diém ciia BC nén BH =a .

2
Xét tam gidc SBH vuong tai H co: SH =~/SB® — HB =,/(a\/§) —d*=a.

1 1
Dién tich déy ABC 1: §,c = AB.AC = Eazﬁ .

3
Thé tich ctia khdi chop S.4BC la: V = %SH.SABC = %.a%.az =2 f .
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Cau 70:

Cau 71:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chop S.ABCD co6 day ABCD l1a hinh chir nhat, mat bén SAD la tam giac vuong tai
S . Hinh chiéu vuéng goc ctua S trén mat phang day 1a diém A thudc canh AD sao cho
HA=3HD . Biét ring SA=2a3 va SC tao véi ddy mot goc bing 30°. Tinh theo a thé tich
V cuia khéi chop S.4BCD .

3 3
AV =8J6d. 5.1/:8*/5“ . C. V=824 D.V:gf“ .
Loi giai
S
D I A

SH* = HD.HA = 3HD* = SH =~[3HD

tan S/DT-] = S—H = \/g S4 S4
Co: ?f =>S—D=\/§:>SD=T=2a:>DA: SD* + 84> =4a .

tan SDH — 24 3

SD
DH=1pa=a.
4
Tam gide SHC ¢6 tan SCH = 21 = tan30° = 21 = go=—"1__3,.
HC HC tan 30
Tam giac DHC ¢6 DC =+ DH* + HC? =22a
3

Vay Vi pep = %SH.AD.DC — %.\/ga.4a.2\/§a - 8*/5"

Cho hinh chép S.4BCD c6 day 1a hinh thang vuéng tai A va D, AB=AD =a, CD =2a . Hinh
chiéu ctia dinh S 1én mdt (4BCD) trung véi trung diém cua BD. Biét thé tich tir dién SBCD

3

bing 2. Khoang céch tir dinh 4 dén mit phing (SBC) 1a?

J6
A. a3 B. &2 C. a3 D. a6
2 6 6 4
Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

4 B

Goi M 1a trung diém ctia CD thi ta c6 ABMD 14 hinh vuoéng canh ¢ do d6 BC = BD = a2
= CD* =44 = BC* + BD* do d6 tam gidc BCD vudng can tai B .

Goi H la trung diém cta BD thi SH 1 (ABCD).

6 a
1 1 J6 a6
Khido v, ., =§SH.§BD.BC:>SH BTy Rt
Ha HI 1 SB.

Vi ABMD 13 hinh vuéng nén H 1a trung diém cua AM vata c6 AMCB 1a hinh binh hanh do
d6 AH/IBC = d(4;(SBC))=d (H;(SBC))=
af

... 1 1 1 4 2 8 . _
K =S i e ==, hay d(4(SBC))=

a6
2

Cho hinh chép S.4BC c¢6 ddy ABC la tam giac déu canh ¢. Hinh chiéu vudng goc ciia S trén
day 1a diém H trén canh AC sao cho 4H = % AC ; mit phang (SBC ) tao voi day mot goc 60°

. Thé tich khéi chop S.4BC 1a?
a3 a3 . a3 o a3
12 =48 T 36 T 24
Loi giai

Goi M 1a trung diém ctua BC.

NeCM: C_NZC_HZ% — HN//AM . Ma

CM CA
AABC déunén AM L BC= HN L BC = BC L(SHN).

Nén (SBC);(ABC) - SN IN = SNH = 60°

f a3

:lAM:_'
3 6

Do AABC déunén AM = a = HN
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

a3

ASHN vuéng tai H co SH = HN.sin SNH = T sin60° = % .

1 1 a B3 &\
VS.ABCZESH'SABCZE'Z' 4 = 48

Céu 73: Cho hinh chép S.4ABC c6 day ABC la tam giac vudngtai 4 vacdé AB=a, BC= a\/g_ Mat bén

(SAB ) 1a tam giac déu va nidm trong mit phang vudng goc véi mit phang (ABC ) Tinh theo @
thé tich ciia khdi chop S.4BC.

3 3 3 3
NE A AL .y b,y @6

6 - 12 3 4

Loi giai
Goi H 1a trung diém ctia canh AB . Do ASAB déunén SH 1 AB
(S4B) L(A4BC) ° s°
(S4B)N(ABC)=A4B = SH 1(ABC) /,/’r,f“ \‘\\\
SH c(SAB),SH L AB S AR - I N
\ , ™, .,-'",__,/""'

Vay SH la chiéu cao cta khdi chop S.ABC. -~

AABC vuodng tai A ,tacod: AC =+ BC? — AB? :,/(a\/g)z —a® =a2
2
1 1 a \/5 | SH = a\/§

S, .=—AB.AC=—.qa.a\2 =
ABC 2 2 2

_l a*\?2 a\/g_aS\/g

3 2 2 12

7 : 1
Thé tich khdi chop S.4BC 1a: Vs yue =S spc-SH

Céu 74: Cho hinh chop S.4BC c6 day ABC la tam gidc vudng tai A vacd AB=a, BC= a\/g. Mat
bén S4B 1a tam gidc déu va nam trong mit phang vudng goc voi miat phing (AB C ) . Tinh theo
0 thé tich ciia khdi chop S.ABC.

3 3 3 3
A.V:a\g. B.V:a\g. C.V:a\g. D.V:a\g.
= 12 4 8 6

Loi gidi
S
A -r C
H
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Xét tam gidc ABC vudng tai A, taco: AC =~ BC* — AB® :J(cz\/g)z—az =av2.
a2

Di¢n tich tam gidc ABC la: SABC = %,AB.AC = %.a.a\/i = )

Goi H 1a trung diém doan AB thi SH 1 AB. Vi (SAB) L (A4BC) va (SAB)N(ABC)= AB

nén SH L (ABC). Suyra SH la chidu cao ctia khdi chop S.4BC.

. T 3
Tam gidc SAH vuong tai H nén SH = SA.sin SAH = a.sin 60° :%_
2 3
. o . 1 I a~2 ax/§ a \/g
Thé tich khoi chop S.ABC la: V ==-.§ ., SH =—. . = .
1 P 3 s 372 T2 2

Cho hinh chép S.ABCD c6 day ABCD la hinh thang vudngtai A va B, BC = % AD = a . Tam
giac SAB déu va nam trong mit phang vudng goc véi day; goc gitra SC va mit phang (ABCD)

. 15 . .
bang & sao cho tana = g Tinh thé tich khoi chép S.ACD theo @

3 3 3 3
a a a2 PANE]
A. VS.ACD :7- B. VS.ACD :?- C.Vsuep = . D. Vs yep = .

bat AB=x>0,g0i M,N 1an luot 1a trung diém 4B, AD.
Tam gidc S4B déu nam trong mit phang vudng goc véi day nén SM chinh 1a duong cao cua

3 x°

hinh chép S.4BCD va BM :%,SM =S M = fat

, . 15
Goc gitta SC va mat phang (ABCD) bang & sao cho tana = g suy ra

2
—SM:—\/E:SM2=§CMZ:>EJC2:i I Y
CM 5 5 4 5
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Cau 76:

Cau 77:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

D& thiy ABCN la hinh vuéng nén CN —a = S, ., = %AD.CN —a

1 laﬁaz_cf\g
2 o - .

Vay VS.ACD = ESM'SAACD = g 6

Cho hinh chép S.4ABC c6 ddy la tam giac cantai A, AB=AC=a, BAC=120°. Tam giac S4B
1a tam gic déu va nam trong mat phang vudng goc véi mat day. Tinh thé tich 77 cta khdi chép
S.ABC.

3
a
A.Vzg. D. V=24

Goi H 1a trung diém doan AB = SH 1 AB ( vi tam giac SAB la tam giac déu).
(S4B) L (A4BC)
(SAB)"(ABC)=A4B = SH 1(4BC).
SH < (SAB);SH L AB

, ‘ 3
Nhan thdy ASAB 13 tam gidc déu canh a = SH = %
1 . ?
S, e =—AB.AC.sin120° =< 3
2 4
| 1 a\/g azx/§ a’

Vay thé tich khdi chop S.ABC la: Vs pe ==.SH.S, e =———. :

ay p SABC =3 MBC T3, 4 3
Cho hinh chop §.4BCD c6 day ABCD la hinh chit nhat, mat bén SAD la tam giac déu canh 2a
va nam trong mit phiang vudng goc vi mit phang (4BCD) . Goc gitta mit phang (SBC)vamat
phang (4BCD) 1a 30°. Thé tich ctia khdi chép S.4BCD la:

3 3 3
A. 2“36. B. a;/§. C. 4a3ﬁ. D. 24°\3.

Loi giai
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N

e
“x,

D C

+ Trong tam giac déu SAD goi | 1a trung diém AD = ST L AD = SI 1 (ABCD).
+ Goi M la trung diém BC = BC L IM (1).
Mit khac do S7 L (4BCD)=> BC L SI (2).

T (1), (2) suyra BC L SM .

+ Vay, goc giita mit phang (SBC) va mit phang (4BCD) chinh 1a goc SMI =30°.

ST
tan 30°

+ X¢ét tam gidc vuong SIM c6 M = — 3¢ (vi tam gidc SAD 14 tam gidc déu canh 2a

nén S/ = a\/§ )

1

Vay, thé tich cita khéi chop S.ABCD1a y — %SABCD I =3 AD.BC.SI =2a'\3.

Cau 78: Cho hinh chop S.4BCD c6 day 1a hinh vudng canh ., mit bén S4B nim trong mit phang vudng
goc voi (ABCD), SAB=30", S4=2a . Tinh thé tich ¥ ctia khdi chop S.4BCD.

3 3 3
AV = \/ga . B.v=ad. C. V:a_‘ D. V:a—-
6 9 3

Loi gidi

Goi H 1a hinh chiéu vudng goc ciia § 1én canh AB .
Do (S4B) L(ABCD) va (SAB)N(ABCD)= AB nén SH L (ABCD).

Xét tam gidc SAH vudng tai H ta co: sin SAB = % — SH =sin30°.S4 = a.
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Cau 79:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Mit khéc: Sy, = AD* =’

1 1 a
E'SABCD‘a ZE‘GZ.CI:?'

Nén ¥ ypep =
Cho hinh chép S.4BC c¢6 AB = a, BC = ax/3, ABC = 60°. Hinh chiéu vuéng goc cia S 1én mit
phing (A4BC) 1a mét diém thudc canh BC . Goc giita dudng thing S4 va mit phing (A4BC) 1a

45° . Gia tri nh6 nhét ctia thé tich khdi chop S.4BC bang

3 3 3 3
A.a\/g. B.a\/g. C.a‘/g. D.a\/g.
3 - 8 12 6

Loi giai

+Goi H 1a hinh chiéu cia S 1én mit phing (4BC), H e BC.

+(m) = SAH = 45" = ASHA vudng can = SH = HA.

Ve pe = %SABC SH = %.AH% AB.BC.sin ABC

2

:%.AH.a.a\/g.sin600 = AH.%.

+V

min

o AH < AH LBC wi H.

+sin@=i—];:> AH = a.sin 60° :§:> V. =

DANG 6. THE TiCH KHOI CHOP PEU

Cau 80:

Cho khéi chép tir gidc déu S.ABCD c6 canh day bang ¢, goc giita mit bén va mit day bang 60°

. Thé tich V' ctia khdi chop S.4BCD bang
3 3 3 3
A.Vza;/g B.VzajE g.Vzag/§ D.Vzaf

Goi O latam cua day, goi M 1a trung diém cua BC.

Page 48

Swu tdm va bién soan



Cau 81:

Cau 82:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

[soLBC -
c {OM | g "0 (SOM) L BC , suy ra [ (SCD),(ABCD)]=(SM,0M )= SMO = 60°.
a 0 f
Co oM = EBC =5 , SO=0M tan 60" =
, : 1 1 a3 3
Thé tich khdi chop S.ABCD 1 ¥y ucp =< 508 e = - ‘“2/_ a=2 g/—

Cho hinh chép ttr gidc déu S.ABCD c6 canh day bang ¢, tim cua day 1a O. Goi M va N lan
luot 1a trung diém cua S4 va BC . Biét goc giita duong thing MN va mit phing (ABCD) bang
60° . Tinh thé tich khdi chép S.ABCD .

10 . a*\30 a*\30 o 10
6 2 6 T3

Goi H la trung diém A0 . Khi d6 goc giita MN va (4BCD) 1la MNH .

a\10
TR

Tacé HN =vCN? + CH? —=2CN.CH.cos45" =

SN

Suy ra MH = HN.tan 60° =

Do d6 SO =2MH =

a\30
e

Néu mét hinh chop tir gidc déu c6 canh day bang 2va co dién tich xung quanh bang 4\/3 thi co
thé tich bang

ﬂ. B. W3, 4\/—

A. 3 C.— D. 42.
Loi giai

Xét hinh chop déu S.ABCD nhu hinh v&
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Ké OFE 1 BC = E la trung diém BC va BC J_(SOE)
Do d6 BC L SE
Xét ASOE vuong tai O, ta co
SE* = SO* + OE®
= SE = m
Mat khac

qu = 4SASBC

o 43 = 4%.SE.BC

& 43 =250 +12
<:>S0=x/§(x>0)

4J_

1 1
VS.ABCD = E SO ABCD \/_ 2 = (dvtt)

Céu 83: Cho hinh chép déu S.ABC c¢6 SA=a. Goi D, E lan luot 13 trung diém cua S4,SC. Tinh thé
tich khdi chép S.ABC theo ¢, biét BD vudng goc voi AE .

3 3 3 3
A.a\/i. B.a\/g. C.aﬁ. D.a\/i.
= sy 12 27 27

Loi giai
S
F
D E
A C
B

Goi F latrung diém SE = BD 1 DF ; goi AB=x

245 +24C°-SC* 2a’+2x’-a’ _a’+2x°

Tacé BE* =BD* = AE* = - -
4 4 4
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2 2 2
a +2x° a
_2BS®+2BE’-SE* _ T4 9a’+4x°
4 4 16

5BD*?

2a% +

BF?

BF? = BD? + DF* < BF* =

a’+2x*
4

9a” +4x? B
16

—% ©9a2+4x2=5a2+10x2<:>4a2=6x2:>x=a\/g

Goi H 1a hinh chiéu cia S 1én (4BC) khi d6 H la taim duong tron ngoai tiép AABC

2
— SH =~/SA4*> — AH? :\/a2 —Lz,ﬁl a7
3 2 3
; N3 a3
Tam giac ABC déucodcanhla x= S, 5. =% _4 g/_
A 1 1 a7 N3 a’21
Vay Vs i ZESH'SAABC :E- 3 6 = 54

Hodc sir dung cong thirc tinh thé tich chdp tam gidc ABC déu c¢é canh bén bang a, canh ddy
bang x

27512 3a® - 2—a2
x> A3a* —x7 3 3 a*\21
12

12 54

Vs asc =

Cho hinh chép déu S.ABCD c6 canh AB =a, gbc giita dudng thang SA va mit phang (ABC)
bang 45°. Thé tich khdi chép S.4BCD 1a
a a*\2

AL B. :
3 6

3
D.“;/E.

Vi S.ABCD 1a hinh chép déu nén day ABCD 14 hinh vudng va chan duong cao H tring voi
tam cua hinh vuong ABCD .
Dién tich day ctia khdi chop S.ABCD 1a S ., = a’.

Nhén thy H4 1a hinh chiéu vuong goc cua SA trén (ABC). Vi thé (S4,(ABC)) = (S4, HA)

:S/A?I.Suyra SAH = 45° .
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Xét tam gidc ABC vudng tai B, tacd: AC =+ AB* +BC* = a2 . Suyra HA= #.

Tam giac SHA vudng tai H va co SAH = 45° nén la tam giac vuong can tai H . Suyra SH
a2
S

3
Thé tich khéi chép S.ABCD 1: V = 1.8, SH =1 2. av2 _ a2
3 3 2 6
Cho hinh chép tir gide déu S.ABCD do dai canh ddy la a. Biét ring mat phang (P) qua 4 va

!

vudng géc véi SC, cit canh SB tai B’ véi i—’z - % . Tinh thé tich ctia khéi chop S.4BCD

a’\6 a’\6 a*\6 a’\6

A. . B. . C. D.

B ¢ 4 2 3
Loi giai

BD 1 AC
Ta co: = BD 1(SAC)= BD 1 SC
BD 1 SO

Ma (P) L SC = (P)// BD

Trong (SAC), goi {G} = AC'nSO = GB'// BD SE:SAZE
SO SB 3

Suy ra G 1a trong tim ASAC = C' 1a trung diém SC

Nén ASAC 1a tam giac déu canh AC:a\/E :SOZa\/E'?:ag
1 1, av6 a*\6
= Vsipep ZESABCD'S():EQZ'T: -
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QUAN HE VUONG GOC
TRONG KHONG GIAN

| CHUONG |

BAI 4: KHOANG CACH

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1. THE TiCH KHOI LANG TRU PUNG
Thé tich khdi ling tru |V

lang tru

= S.4,- chi€u cao

. Thé tich khéi 1ap phuong |V = a®| + Thé tich khéi hop chit nhat

Hinh ling tru ding va hinh ling tru déu:
. Hinh ling tru ding 13 hinh ling tru c6 cac canh bén vudng goc v6i mit phing day. Do dé cac
mit bén cta hinh ling try dtng 1a cac hinh chit nhat va nim trong mit phang vudng goc véi mit
phang day.

. Hinh ling tru déu 14 hinh lang tru ding c6 day 1a da giac déu.

Caul: Cho khéi lang tru c¢6 dién tich day béng a’ \/g , khoang céch gitra hai day cua lang try béng a\/g
. Tinh thé tich ¥ cta khdi lang tru
3 3
_a \/5 D. V= 3a \/5

AV =342 B. V=42 C.V ; .

Cau2: Cho khéi ling try dung ABC.A'B'C'c6B'C =3a, ddy ABC1a tam giic vudng can tai B va
AC = a+J2 . Tinh thé tich ¥ cta khéi lang tru dang ABC.A'B'C".

20 D.y-_.

3 62

Cau 3: Cho hinh ling tru ding ABC.A'B'C’ ¢6 day ABC 1a tam giac vudng tai A4, biét AB=a,
AC =2a va A'B=3a. Tinh thé tich cta khdi lang try ABC.A'B'C’.

3 3
A. Nf“ . B. \/ia . c. \54°. D. 224,

AV =24°. B. V =24". C.V=

Page 130

Swu tdm va bién soan



Cau 4:

Cau 5:

Ciu 6:

Cau 7:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh ling tru dtng ABCD.A'B'C'D’ c¢6 ddy ABCD la hinh chit nhat, AB=a, AD = a2
, AB' = a~/5 (tham khao hinh v&). Tinh theo a thé tich V' ctia khdi lang tru d cho.
D r
Cr

A

3
AV=d2. B.V=24\2. C.v=a'\10. D.V:2a3\/§.
Lang tru tam gidc déu c6 d6 dai tat ca cac canh bang 3. Thé tich khdi ling tru dé cho bang:
INE2AES B 23 . 93 p. 213,
4 2 4 2

Cho hinh ling tru dimg ABC.A'B'C’ c6 day la tam gidc vudng cin tai B, AB=a va
A'B = a3 . Thé tich khéi lang tru ABC.A'B'C’ 1a

3 3 3
@3 B. & c. L D.
2 6 2

a2

2

A.

Cho hinh lang tru dung ABC.A'B'C' c6 day la tam giac déu canh a, A'B tao v&i mat phéng
day mot goc 60° . Thé tich khdi lang tru A4BC.4A'B'C' bang
3 3 3 3
A3 B. L. c. 3% D. 3%
2 4 4 8

Cho hinh lang tru dung ABCD.A'B'C'D', day la hinh thang vuong tai 4 va D, co
AB =2CD, AD = CD = a~/2, AA' = 2a . Thé tich khi lang tru da cho bing

A. 124°. B. 6a°. C.2a’. D. 4a°.

Tinh thé tich khéi lang tru dmg ABC.A'B'C’ biét AA' =2a; AB =3a; AC =4a va AB 1 AC.
A. 124°. B. 4a’. C. 24a’. D. 8a’.

Cho hinh ling try dimg ABCD.A'B'C'D' c6 day l1a hinh thoi, biét A4’ =4a, AC=2a,BD=a.
Thé tich ¥ ciia khéi lang try 1a

8
AV =8a. B.V=2a. C.V=§a3. D.V=4a’.
Cho hinh hdp dirng c6 mot mit 1a hinh vudng canh ¢ va mot mit cé dién tich 1a 3a°. Thé tich
khéi hop 1a
A. a’. B. 3a°. C.2a’. D. 4a°.

Cho khéi hop chit nhat ABCD. A'B'C'D',biét AB =a;BC =2a; AC' = a~/21 . Tinhthé tich V' cta
khdi hop do?
A. 4a’. B. 164’ . C. §a3. D. 8a’.
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Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Hinh lap phuong c6 do dai dudng chéo bang 6 thi c6 thé tich 1a
A. 242 B. 5442 C. 243, D. 8.
Cho khéi hop chit nhat 4BCD.A'B'C'D' ¢6 AA' =a, AB =3a, AC =5a . Thé tich cua khéi hop

da cho la
A. 54°. B. 44°. C.124°. D. 154°.

Cho hinh hdp diang c6 canh bén do dai 3a, day la hinh thoi canh a va c6 mdt goc 60°. Khi do
thé tich khéi hop 1a

3 3 3 3
JNECRES B O3 c. ¥ p, 303
4 3 2 2
Cho hinh lang tru ding ABC.A'B'C’' ¢6 BB'=a,day ABC la B c'

tam giac vudng can tai B, AC = a~/2 . Tinh thé tich lang tru

3 3
AL B. L.

3 6
a
T

3

C.a. D. —

Cho hinh ling tru détng ABCD.A'B'C'D’, c6 ABCD 1a hinh vudng canh 2a, canh AC’ = 2a+/3
.Thé tich khéi lang try ABC.A'B'C’ bang

A. 4a’. B. 3a’. C.2a°. D. a’.

Cho lang tru ding ABC.A'B'C" c¢6 day ABC la tam giac vuong can tai A v6i BC =a va
mit bén AA'B'B 1a hinh vudng. Thé tich khéi ling tru ABC.A'B'C'bang

2
A. £a3. B. £a3. c.la. D. Lo
8 4 4 12
Cho khbi lang try tam giac déu co tit ca cac canh bang a . Thé tich khoi lang tru d6 bang
3 3 3 3
A 2Y6 B, V2 c. a3 p. ©¥3
4 4 4 12

Cho hinh lang try tam giac déu ABC.A'B'C’ ¢b AB =2a, AA' = a/3 . Tinh thé tich khdi lang tru
ABC.A'B'C'".
A. 3a’. B.a—3. C.E. D. a’.
4 4
Cho hinh ling tru tam gidc déu ABC. A’B’C’ ¢6 AB =2a, AA'= a~/3 . Tinh thé tich khéi lang tru
ABC. A’B’C".
A. 3a’. B. . C.E. D.a—s.
4 4

Cho hinh lang tru dimg ABC.A'B'C"' ¢6 day ABC la tam giac vudng can tai 4, BC = ax/E,
A'B tao véi ddy mot goc bang 60°. Thé tich cua khéi ling tru bang

NEYS NEYS 3a’

3
A. . B. . c. 24 )
2 4 2 2

Page 132

Swu tdm va bién soan



Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho khéi ling tru dimg tam gidc ABC.A'B'C’ c¢6 day la mot tam gidc vudng tai 4. Cho
AC = AB=2a, gbc giita AC' va miat phang (ABC) bang 30°. Tinh thé tich khéi ling tru
ABC.A'B'C'".

2a°\3 a3 54°\3 4a°\3

A. . B. . C. . D. .
3 3 3 3

Cho lang tru ding tam giac ABC.A'B'C' ¢6 day ABC la tam giac vudng can tai B voi
BA=BC =a, biét A'B tao v6i mit phing (4BC) mot goc 60°. Thé tich khdi ling tru di cho
bang

3 3
A. 2a° . B.aﬁ. c.aﬁ. D. 4
6 2 >

Cho hinh ling try dimg ABC.A'B'C' ¢6 day ABCla tam giac vuong tai A, ACB =30° biét

, . . 1
goc gitra B'C va mat phang (ACC'A') bang & thoa man SIna :ﬁ. Cho khoang cach

giita hai duong thaing A'B va CC' bang a3 . Tinh thé tich ¥ ciia khéi lang tru ABC.A'B'C"

3
A V=d\6 B.V=3a2\/€. Cc.V=d\3. D. V=243

Cho hinh ling tru tam gidc déu ABC.A'B'C' ¢b AB = a, goc giita dudng thang A'C va mit
phang (ABC) bang 45°. Thé tich khdi lang tru ABC.4'B'C" bang
a3 a3 a3 a3

B. C. : D.
4 2 12 6

Cho hinh ling tru tam giac déu ABC.A'B'C’' c¢b6 AB=4a, goc giita dudng thang A'C va mit
phing (ABC) bang 45° . Thé tich khdi ling tru ABC.4'B'C’ bang

A. ajf. B. ajf. . 164’3 D. a3g/§.

Cho ling tru déu ABC.A'B'C’'. Biét rang goc giita (A'BC) va (ABC) la 30°, tam
gidc A'BC c6 dién tich bang 8. Tinh thé tich khdi ling tru ABC.A'B'C’.

A. 8x/§. B. 8. C. 3x/§. D. 8\/5.

2

A.

; . 3 ,
Cho lang try tam giac déu ABC.A'B'C' c¢6 dién tich day bang N Mait phang (A 'BC ) hop

v6i mit phang day mot goc 60°. Tinh thé tich khdi lang tru 4BC.A'B'C".

3 3 3 3
A.3a\/§ B.‘“/g C.Sa\/5 D.3a\/§
8 8 12 8

Cho lang try tam giac déu ABC.A'B'C’ c6 canh day bang ¢ va AB' vuéng goc véi BC'. Tinh
thé tich ¥ cua khéi lang tru dé cho.
a6 a6 7a’

AV = . B.V= . C.V=a'6. D.V=to,
4 8 \/— 8
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Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh ling tru dng ABC.A'B'C' ¢6 ddy ABC 1a tam giac déu canh bang , va (A'BC) hop
v6i mat ddy ABC mot goc 30°. Tinh thé tich 7 cta khdi lang tru ABC.A'B'C".
a3 3 a3 3a°

A V= . B. V= . C.V= . D.V=—ro:.
8 12 24 8

Cho lang try ding ABC.A'B'C’ ¢6 ddy ABC latam giac vudngtai A va AB=a, AC = a3
, mit phang (A'BC' ) tao v6i day mot goc 30°. Thé tich cua khéi ling tru ABC.A'B'C’ bang

3 3 3 3
A.‘“B. B.‘“B. C. WN3a . D. V3a .
12 3 4 4

Cho hinh lang tru dimg, c6 ddy ABC la tam gidc vudng can tai A, 4B = a~/2, goc gitta mp
(4B'C") va mp(ABC)bang 60°. Thé tich khi lang tru bang

A. 34°. B. 334’ C. 2. . 3.

Cho hinh lang tru déu ABC.A’B'C’ . Biét khoang cach tir diém C dén mat phing (ABC ') bang
, . 1 . .
a, goc gitta hai mat phing (4BC') va (BCC'B') bing o voi cosa = NS Tinh thé tich khdi

lang truy ABC.A'B'C’ .

3 3 3 3
A.V:3a4\/§. B.V:3a2\/§. C.V:af. D.V:3a8ﬁ.

Cho khdi lang tru tam gidc déu ABC.A'B'C' ¢6 A'B= a6 , duong thiang A4'B vudng goc véi
duong thang B'C . Tinh thé tich khdi lang tru da cho theo .

3 3 3
6 3a 9a
NG B. a’\6 . c. =, D. —.
3 4 4
Cho khéi lang try déu ABC.A'B'C' c¢6 canh day bang ,. Khoang cach tir diém A' dén mit phing
(AB 'C ') béng M . Thé tich ctia khéi lang tru da cho 1a
V19
3 3 3 3
3 3 3a
A.a\f B.a\f C.a\/g D. —
4 6 2 2

Cho lang tru dimg ABC.A'B'C’ day la tam giac vudng can tai B, 4C = a~/2, biét goc giira
(A'BC) va day bing 60° . Tinh thé tich ¥ cua khéi lang tru.
a3 a3 a*\3 a*\6

AV = . B. V= . C.V= . D. V=
2 3 6 6

Cho hinh lang try tam gidc déu ABC.A'B'C’ c6 géc giita hai mit phang (4'BC) va (ABC) bang
60°, canh AB =a. Tinh thé tich V' cua khéi lang truy ABC.A'B'C’.

V3 3 33

A V=24 B.V C.Vv=22247, D. V =34’.
4 4 8 V3
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Cau 39:

Cau 40:

Cau 41:

Cau 42:

DANG 2.
Cau 43:

Cau 44:

Cau 45:

Cau 46:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Cho khbi lang try tam gidc déu ABC.A'B'C’ c6 canh ddy 1a a va khoang cach tir A dén mat

phing (A'BC) bang %. Thé tich cta khdi lang try bang:

3 3 3 3
A. 3‘5" . B. V2a C. 3a'\2 D 3“‘/5.

16 16 48
Cho khdi lang tru dimg ABC.A'B'C' cb day ABC la tam giac can voi AB= AC =a,

BAC =120° , mit phiang (4'BC") tao véi ddy mot goc 60°. Tinh thé tich ctia khdi ling try da

cho

3 3 3 3
Ay =L BV =29 c. B3 D,y =3B
8 8 8 8
Cho hinh ling try déu ABC.A'B'C’ ¢ canh day bang a . Pudng thang AB' tao v4i miat phang
(BCC'B') mt géc 30°. Theé tich khéi lang tru ABC.A'B'C’ theo a.
3 3 3 3
A3 B. L. c. o6 p, L6
4 4 12 4

Cho hinh ling try dimg ABC.A'B'C', biét ddy ABC la tam giac déu canh a . Khoang cach tir tim

O cua tam gidc ABC dén mit phing (A4'BC) bang %. Tinh thé tich khéi ling try ABC.A'B'C’

3 3 3 3
A.3a\/§. B.3a\/§. C.3a\/§. D.3a\/§.

8 28 4 16
THE TiCH KHOI LANG TRU XIEN

Cho hinh lang tru ABC.A'B'C’ ¢6 tat ca cac canh béng a , cac canh bén tao voi day goc 60°.
Tinh thé tich khéi lang truy ABC.4A'B'C'bang
3 3 3

a3 B. 2% . @V

24 8 8
Cho lang tru ABC.A'B'C’ ¢6 day ABC 1a tam giac déu canh bang a, biét /'A=AB=AC=a
. Tinh thé tich khéi lang tru ABC.A'B'C"'?

3 3 3 3

A 3% B, A2 o O3 D. L.

4 4 4 4

A.

D. &
8

Cho hinh lang tru ABC.A'B'C’'c¢6 ddy ABC la tam gidc vudng can tai A, AC = 242, bidt g0c
gita AC" va (ABC) bing 60° va AC'=4. Tinh thé tich V' ctia khéi lang tru 4BC.A'B'C’.

A. V:% B. V:? C. V:% D. 83

Cho ling try tam gidc ABC.A'B'C' c¢b day 1a tam giac déu canh «, goc giita canh bén va mit
d4y bang 30°. Hinh chiéu ciia 4' 1én (4BC) la trung diém / cua BC. Tinh thé tich khdi ling
tru

3 3 3 3
a3 p, @13 c. 2 3 p, &3

2 12 8 6

A.
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Cau 47:

Cau 48:

Cau 49:

Cau 50:

Cau 51:

Cau 52:

Cau 53:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Mot khéi lang try tam giac c6 day la tam giac déu canh béng 3, canh bén béng 243 tao voi mat
phing day mot goc 30°. Khi d6 thé tich khéi lang tru la:
A2 B. 2L c. B3 p. 23

4 4 4 4
Cho hinh hép ABCDA’B'C'D' Cé Céc Canh béng 261 . Blét BAD = 60O , A’AB = A’AD = 1200'
Tinh thé tich ¥ cta khéi hop ABCD.A'B'C'D"
A. 424°. B. 2v24°. C. 84°. D. V24°.
Cho hinh ling try ABC.A'B'C’ c¢6 day la tam giac déu canh bang 2. Hinh chiéu vubng goc cua
A’ 1én mat phing (ABC) trung véi trung diém H cua canh BC. Goc tao bi canh bén 4’4 véi

day bang 45° (hinh v& bén). Tinh thé tich ¥ cta khdi ling try ABC.A'B'C’ .

AV = . B. V=1. C.V= . D. V=3.

2| S

Cho lang tru tam gidc ABC.A'B'C’' c¢6 day ABC la tam giac déu canh a, hinh chiéu cia A’
xudng (A4BC) la tim O duong tron ngoai tiép tam gidc ABC. Biét 44" hop véi day (ABC)

mot goc 60, thé tich khdi lang tru 1a

3 3 3 3
“‘B. B.3“‘/§. c."‘/g. D.a\/g.
4 4 12 36

A.

Cho lang tru tam giac ABC.A'B'C’ ¢6 day la tam giac déu canh a. Do dai canh bén bang 4 4.
Mat phiang (BCC'B’) vudng géc voi day va B'BC =30°. Thé tich khéi chop A.CC'B' la:
a3 a3 a3 a3

A. . B. . C. . D. .
2 12 18 6

Cho lang try tam gidc ABC.A'B'C’ c6 day ABC 1a tam gidc vudng can tai 4, canh AC = 2\/5
. Biét AC' tao v6i mat phang (ABC) mot goc 60° va AC'=4. Tinh thé tich ¥ cua khéi da
dién ABCB'C'.

83 163
A y=8 B.y =16 C.V:i D.Vz—\/_

3 3 3 3
Cho ling tru tam giac ABC.4A'B'C'c6 do dai canh bén bang 8a va khoang cach tir diém 4 dén
cac duong thang BB',CC’ lan luot bang 2a va 4a. Biét goc gitta hai mit phing (4BB'A") va
(ACC'A") bang 60°. Tinh thé tich khéi lang tru ABC.A'B'C".
Al ?ﬁai B. 834", C. 2434, D. 1643,
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Cau 54:

Cau 55:

Cau 56:

Cau 57:

Cau 58:

Cau 59:

Cau 60:

Cau 61:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh ling try ABC.A'B'C" ¢6 ddy ABC 1a tam gidc déu canh a, hinh chiéu vudng goc cta
A' trén (ABC) 1a trung diém canh AB, gbc giira dudng thing 4'C va mit phang day bing 60°
. Thé tich khdi ling tru ABC.A'B'C’ bang

\/5613 \/§a3 3\/§a3 3x/§a3

B. : C. . D.
4 4 8 4

A.

Cho lang tru ABC.4,B,C; c6 dién tich mit bén (A4BB A,) bang 4, khoang céch giita canh CC,
dén mit phang (ABBlAl) bang 6. Tinh thé tich khéi lang tru ABC.4,B,C,.

A.12. B. 18. C.24. D. 9.

Cho khdi lang tru ABC.A'B'C’,tam giac A'BC c6 dién tich bang 1 va khoang cach tir 4 dén mit
phang (A4'BC) bing 2. Thé tich khéi lang tru da cho bing

A. 6. B. 3. C.2. D. 1.

Mot khéi lang try tam giac c6 day la tam giac déu canh 3, canh bén bﬁng 243 va tao v&i mat
phang day mot goc 60°. Khi do the tich khoi lang tru 1a?

A B 23 o, 3
4 4 4

D.

~|©

Cho liang tru ABC.A'B'C' ¢6 ddy ABC la tam giac vudng tai B, duong cao BH . Biét
A'H L (ABC) vi AB=1,4C =2,44"'=+/2 . Thé tich ciia khdi lang tru d& cho bing

A2 B YT c. 2, p. 37,
12 4 4 4
Cho hinh ling tru ABC.A'B'C" c¢6 day la tam gidc déu canh a, goc giita canh bén va mit phing
day bang 30°. Hinh chiéu ciia 4' xudng (ABC) 1a trung diém BC . Tinh thé tich khéi ling tru
ABC.A'B'C".
a3

8

a3 b a3
24 T4

A.

3
B. L C.
8

Cho hinh lang try ABCD.A'B'C'D’ ¢6 day ABCD 1a hinh thoi canh a, ABC =60°. Chan duong
cao ha tir B’ tring v6i tam O clia ddy 4BCD; gbc gitta mét phang (BB'C'C) véi ddy bang 60°

. Thé tich lang try bang:
3 3 3 3
N . 20°\3 o 32 b, 3a
8 9 8 4

Cho lang tru ABC.A'B'C’ c6 day la tam gidc déu canh «, hinh chiéu vuoéng goc ctia diém 4’ 1én

mit phang (ABC ) trung véi trong tim tam gidc ABC. Biét khoang cach giira hai duong thang

AA’ va BC bang #. Tinh theo g thé tich ciia khéi lang try di cho.
3 3 3 3
A.‘“/5 B.‘“/g c."‘/§ D.“*/5
3 24 6 12
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cau 62: Cho hinh ling tru ABC.A'B'C’ ¢6 AA' =2a, tam gidc ABC vuéng tai C va BAC = 60°, gbc
giita canh bén BB’ va mit day (ABC) bing 60°. Hinh chiéu vuong géc ciia B’ 1én mit phing
(ABC ) trung v4i trong tim ctia tam gidc ABC . Thé tich ctia khéi ta dién 4’.ABC theo a bang
3 3 3 3
e B. 3L c. 2. p. 21&
208 26 26 208

Céu 63: Cho lang try tam gidc 4BC.4'B'C"' c¢6 day ABC la tam giac déu canh « . Hinh chiéu cua diém
A" trén mit phang (4BC) trung vao trong tim G cua tam gidc ABC . Biét tam gidc A'BB' ¢6

2a2\/§

dién tich bang T Tinh thé tich khéi lang tru 4BC.4'B'C".
3 3 3 3
N 6a7\/§ B. 3a8x/7 C. 3a8\/§ D. 3a8x/§

CAu 64: Cho hinh ling tru ABC.A'B'C’ ¢6 ddy ABC la tam gidc vudng can tai B va AC =2a. Hinh
chiéu vudng goc clia A’ trén mit phiang (ABC) la trung diém H cla canh 4B va A4’ = a2
. Tinh thé tich V' cta khéi lang tru di cho.

a’\J6 a’\J6

AV = . B. V=
6 2

C.V:2a2\/5. D.V:a3x/§.

Cau 65: Cho lang try A4BC.A'B'C"' ¢6 day la tam gidc déu canh 2a, canh bén A4’ =24 . Hinh chiéu
vudng goc ctia A’ 1én mit phang (ABC ) 1a trung diém BC . Thé tich cua khdi lang tru da cho 1a

A. a3, B. 24°+f3. C.3a*V2. D. 24°6.
Céu 66: Cho hinh ling try ABC.A'B'C’ ¢6 ddy ABC la tam giac déu canh a, A4’ = 3761. Biét rang hinh

chiéu vuéng géc cta diém A’ 1én mat phang (ABC) 1a trung diém cta canh BC. Tinh thé tich

Vv ctia khoi lang tru d6 theo a.

3 3
A,[/:f\é, B.V:%. C.V:33,. D.V=ad.
442

CAiu 67: Cho hinh ling tru ABC.A'B'C" ¢6 day la tam giac vudng can dinh A, AB=a, AA'=2a, hinh

chiéu vudng géc ciia 4’ 1én mt phiang (A4BC) la trung diém H cuia canh BC. Thé tich cua khoi
lang try ABC.A'B'C’ bang
a*\14 a*\14 a7 a*\3

A. . B. . C. . D. .
2 4 4 2

o . .2
Cau 68: Cho langtru ABC.A'B'C' c6 day ABC la tam giac déu canh a, d0 dai canh bén bang ?a, hinh

chiéu ctia dinh 4’ trén mat phang (ABC ) tring voi trong tim cua tam giac ABC . Thé tich khdi
lang tru ABC.A'B'C’ bang:

3 3 3 3
AR ALY ALY p, 43

36 6 12 24
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Cau 69:

Cau 70:

Cau 71:

Cau 72:

Cau 73:

Cau 74:

Cau 75:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

. ) 3 s
Cho hinh lang tru ABC.A'B'C"' c6 ddy ABC latam giadc déucanh a, AA'= ?a . Biét rang hinh

chiéu vudng goc cua A' 1én (ABC) 1a trung diém BC. Thé tich ctia khéi lang tru 4BC.4'B'C"
la
3 3 3 3
N2 p. 3432 c. @6 D. 2%
8 8 2 3

A.

Cho hinh lang tru ABC.4A'B'C" ¢ day 1a tam giac déu canh bang a, hinh chiéu vudng goc cua
A" 1én mat phing (ABC ) tring véi trong tAm G ciia tam gidc ABC . Biét khoang cach giira

BC va AA' bing #. Thé tich khdi chép B'.ABC bing:
3 3 3 3
A.aﬁ. B.“‘B. c."ﬁ. D.“ﬁ.
36 9 18 12

Cho lang tru ABCD.A'B'C'D’ ¢6 ddy ACBD la hinh thoi canh a, biét 4".4BC 1a hinh chop déu
va A'D hop v6i mit day mot goc 45°. Thé tich khdi ling tru ABCD.A'B'C'D'1a :
3 3
a*\6 a*\6
. C.a \/3 . D. .
12 3
Cho hinh ling tru ABC.A'B'C’ ¢ day la tam giac déu canh « . Hinh chiéu vuong goc cua diém

A. a’. B.

A’ 1én mit phang (ABC) tring véi trong tm tam gidc ABC . Biét khodng céch giita hai duong
PR > Cl\/§ , 2 .y . Lo 1w PR
AA" va BCbang e Tinh thé tich 7 ctua khoi lang tru ABC.A'B'C'.

3 3 3 3
“ﬁ. B.V:“‘/g. C.V:a\/g. D.V:“‘/g.
6 24 12 3

Cho hinh ling tru ABC.A'B'C’ c¢6 day 1a tam giac déu canh « . Hinh chiéu vudng goc cua diém

AV =

A’ 1én mit phang (ABC ) tring voi trong tim tam giac ABC . Biét khoang cach giita hai duong
3 P M a\/g , R gr 2 TR Vel
thang 44" va BC bang 4 Tinh thé tich V' cta khoi lang tru ABC.A'B'C".

3 3 3 3
A.V:“‘B. B.V:“‘E. C.V=a\6. D.V=‘“E.
6 3 24 12

Cho lang tru ABCD.A'B'C'D' ¢6 day ABCD 1a hinh thoi canh a, tdim O va ABC =120°. Géc

giita canh bén 44’ va miat day bang 60°. DPinh 4’ cach déu cac diém A4, B, D. Tinh theo a

thé tich /' cta khoi lang tru da cho.

Ay By 93 .y
2 6 2

Cho hinh ling try ABC.A'B'C’ ¢6 déy ABC la tam giac vudngtai A, AB=a, AC = a3 . Hinh

chiéu vudng goc cua dinh 4’ 1én (ABC) tring voi tim cua dudng tron ngoai tiép ciia tam giac

ABC . Trén canh AC lay diém M sao cho CM =2MA . Biét khoang cach giita hai duong thang

D.V=d3.

A'M va BC bing % Tinh thé tich ¥ cta khéi lang tru da cho.

3 3 3
A.V:"f. B.V=a. C.V:%. D.V:2“3‘/§.
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI 4: KHOANG CACH

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1. THE TiCH KHOI LANG TRU PUNG

Cau 1:

Thé tich khdi ling tru |V

lang tru

= S.4,- chi€u cao

. Thé tich khéi 1ap phuong |V = a®| + Thé tich khéi hop chit nhat

Hinh ling tru diémg va hinh Ling tru déu:

. Hinh ling tru ding 13 hinh ling tru c6 cac canh bén vudng goc v6i mit phing day. Do dé cac
mit bén cta hinh ling try dtng 1a cac hinh chit nhat va nim trong mit phang vudng goc véi mit
phang day.

. Hinh ling tru déu 14 hinh lang tru ding c6 day 1a da giac déu.

Cho khdi lang tru c6 dién tich day bang a* V3, khoang céach giita hai day cta ling tru bang a6
. Tinh thé tich ¥ cta khdi lang tru

3 3
a’\2 p. y =342

3 4

A.V:3a3\/§ B. V=a'\2 C.V=
Loi giai
Thé tich khéi lang tru 1 V = B.h = a*\[3.a\/6 =34°\2

Cho khdi lang tru dimg ABC.A'B'C'c6 B'C =3a, ddy ABC 1a tam giac vudng can tai B va
AC = a~2 . Tinh thé tich ¥ cta khdi lang tru dang ABC.A'B'C".
3 3
A V=24 B. V=24 g.V:‘/E“ . . a_ .
3 632

Loi giai
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Cau 3:

Cau 4:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

AT

A 2
bay ABC la tam gidc vuong can tai B VéACza\/E:BC:AC=—C=i:a.
NERND
ABB'C vuong tai B => BB' = w/(B'C)2 —BC? =~9a* - a* =2a+/2.
3
V:l.BB’.SAABC =12a\/§-l-a2 - V2 _
3 3 2 3

Vay thé tich ctia khdi lang tru ding ABC.A'B'C' 1a V =

V24
.

Cho hinh lang try ding ABC.A'B'C’ c¢6 day ABC la tam giac vuong tai 4, biét AB=a,
AC =2a va A'B=3a. Tinh thé tich cta khdi lang try ABC.A'B'C’.

2 2 3 3
A. f“ . B. ‘/53" . C. 54, D. 2424°.

Loi giai

A’ C'

3a B'
2a
A —_ -, ———— »C
a
B
1 1

+Dién tich day 1a S, = EAB.AC = 5.a.2a =a’.
+ Tam giac ABA’ vuong tai A néncd AA' =\ A'B* — AB* = «/(Sa)z —a* =2a\2.
+ Thé tich can tinh 1a: V =8 ,..A4" = a* 2a\2 = 224°.

Cho hinh ling tru dtmg ABCD.A'B'C'D’ ¢6 ddy ABCD la hinh chit nhat, 4B =a, AD = a2
, AB' = a~/5 (tham khao hinh v&). Tinh theo a thé tich V' ctia khdi lang tru d cho.
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

D' Cf
Af
D
C
A
3
AV =d\2. B. V=2a'2. C. v =da+10. D.V:2a3ﬁ.

Loi gidi

S sep = AB.AD = aa2 =a*2.
2
Trong tam gidc ABB’, BB' =~ AB"* — AB* = [(a\/g) —a =24,

Vay V =BB'.S ;50p = 2a.a°\2 =2a°\2 .

Cau5: Ling try tam giac déu c6 do dai tit ca cic canh bang 3. Thé tich khéi ling tru di cho bang:

NEiL) B 23 . 23 p. 2783,
- 4 2 4 2
Loi giai
2
Pay hinh ling try 14 tam gidc déu canh bang 3 nén S = 3 f = ¥
Chiéu cao cua hinh ling tru bang 4 =3
Thé tich V = S.h = 9f 3= 27f :

CAu 6: Cho hinh ling tru ding ABC.A'B'C' c¢6 day la tam gidc vuong cin tai B, AB=a va
A'B = a3 . Thé tich khéi lang tru ABC.A'B'C’ 1a
a3

2

3 3 3
A. B. L c. L D. V2
6 2

- 2
Loi giai
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Cau 7:

Cau 8:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A ¢

B

2
Taco Ad = A'B*— AB* =a\2, S, :%Agz :“7_

3
Thé tich khdi lang tru 1a V = 44'.S ,. = #
Cho hinh lang tru dung ABC.A'B'C' c6 day la tam giac déu canh a, A'B tao v&i mat phéng
day mot goc 60° . Thé tich khdi lang tru A4BC.A'B'C' bang
3 3 3 3
AL B. L. c. 3% @
2 4 — 4
Loi giai

600

o]

2
fo1s cr A LA 4 a3
Day la tam giac déu canh a, c6 dién tich: S, = —\/—

Vi A4' L (ABC)= A4'BA=(4'B,(ABC))=60°, suy ra: A4'= ABtan60° = a3

Vay thé tich khéi lang try:

VABC.A'B'C' = SAABC AAd'=

a*\3 3a’
a3 ="
4 4
Cho hinh lang tru dung ABCD.A'B'C'D', day la hinh thang vuong tai 4 va D, co
AB =2CD, AD = CD = a~/2, AA' = 2a . Thé tich khdi ling tru da cho bing
A. 12a°. B. 6a°. C.2a. D. 4a’.

Loi giai
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Cau 9:

Cau 10:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A’ B'
|
12a
D', : <
T
|
|
Ab____+____ B
/
Jaf?
/

Di¢n tich hinh thang ABCD la:

_(4B+CD).AD _(2CD+CD).AD _3CD.AD _3.av2.av2 _

ABCD — 2 2 2 2 3a2 :

Thé tich khéi lang tru da cho: V' =S ,,.,.4A4" =3a*2a = 6a°.

Tinh thé tich khéi lang tru dmg ABC.A'B'C’ biét AA' =2a; AB =3a; AC =4a va AB 1 AC.

A. 124°. B. 4a°. C. 24a’. D. 8a’.
Loi giai

N

B

Taco: S ;- :%AB.AC = %3a.4a =6a’.

Vay Ve g = AA'S e =124

Cho hinh ling try dimg ABCD.A'B'C'D' c6 day la hinh thoi, biét A4’ =4a, AC=2a,BD=a.
Thé tich ¥ ctia khéi lang tru 1a
AV =8a. B.V=2d. C.V=§a3. D. V=4a".

Loi giai
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Cau 11:

Cau 12:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

B c

4a

\,
i
,
g

2a __--

D

Thé tich ¥ cuia khdi lang tru 1a: V =8 ,.,,.44' = %.AC.BD.AA’ = %.2a.a.4a =4a’.

Cho hinh hdp dirng c6 mot mit 1a hinh vudng canh ¢ va mot mit cé dién tich 1a 3a°. Thé tich
khéi hop 1a

A a’. B. 3a°. C.2a°. D. 4a°.
Loi gidi
B’ C
A’ D
B, C
A D

Gia st mat ABB' A’ 1a hinh vudng canh béng a,mat ABCD c6 dién tich bfmg 3a”.
Do d6 chiéu cao &= AA' = a, dién tich ddy 1a B=S ., =3d’.
Suy ra thé tich ctia khdi hop d6 1a V =3a%a =34’

Cho khéi hop chit nhat ABCD. A'B'C'D',biét AB=a;BC =2a; AC' = a~/21 . Tinhthé tich V' cta
khdi hop do?

A. 4a’. B. 164’ . C.-a. D. 8a°.

B/ C’
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Cau 13:

Cau 14:

Cau 15:

Cau 16:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Xét tam gidc vuong ABC , taco: AC = \/W =a5.

Xét tam giac vuong ACC', ta c6: CC' =y AC” —AC* =4a.

Vay thé tich cta khéi hop hop chit nhdt ABCD.A'B'C'D' 1a: V =a.2a.4a =84’ .

Hinh lap phuong c6 do dai dudng chéo bang 6 thi c6 thé tich 1a

A. 242 B. 5442 . C. 2443. D. 8.
Loi giai

Goi canh cta hinh 1ap phwong 1a a(a > 0).

= duong chéo cua hinh 13p phuong la a3

Theo bai ra ta c6: a3 =6=>a=243.

Vay thé tich ciia khéi lap phuong la: ¥ = (2\5 )3 =243

Cho khbi hop chit nhat ABCD.A'B'C'D' ¢ AA'=a, AB =3a, AC = 5a . Thé tich ctia khdi hop
da cho la

A. 5a°. B. 4a°. C.124°. D. 154°.
Loi giai
A D'
B' L
;ﬂi _____________ D
B C

Xét AABC vudngtai B, taco: BC=+AC?— AB* =/(5a)" ~(3a)" =4a.

S scp = AB.BC =3a.4a=12a’

Viseoasen =Spep-AA =12a* .a=12a’.

Cho hinh hdp dung c6 canh bén d6 dai 3a, day la hinh thoi canh a va cé mét goc 60°. Khi do6
thé tich khoi hop la

3 3 3 3
A. 3"4‘6. B. af. C. "f. D. 3"2‘6.

Loi gidi

Ta co chiéu cao h=3a.

2 2
Hinh thoi canh a va c6 mot goc 60° c6 dién tich S =2. a f -4 2\/5
3
Thé tich khdi hop 1a V = S.h = 3“2*/3 .

Cho hinh lang tru dung ABC.A'B'C' c6 BB'=a, ddy ABC la tam gidc vudng can tai
B, AC = a2 . Tinh thé tich lang try
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Cau 17:

Cau 18:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

B!

C’

A’

) 2 R R
\ —
A

3 3
AL B. L. C. &.
3 6

Loi giai

2
Trong AABC: AC* = AB* + BC* < 2AB’ = (a\/i) < AB=BC=a.

. . 1
Theé tich khoi lang tru ABC.A'B'C' 1a: V 50 yper = Saupe-BB' = 5

AB.BC.BB' = %

Cho hinh ling tru détng ABCD.A'B'C'D’, c6 ABCD 1a hinh vudng canh 2a, canh AC’ = 2a+/3

.Thé tich khéi lang tru 4BC.A’B'C’ bang

A. 4a’. B. 3a’. C.2a.
Loi giai
A’ D'
|
B’ l c
| 7
| s
s
| 7
p s
Sl b
/ S o
N
B C

Tacod: AC"”? = AB* + AD* + AA” = AA” =4a” = 44 =2a.

Thé tich khéi lang try ABC.A'B'C’ 1a

14 l.AB.AD.AA' = %.2a.2a.2a =44’

ABC.A'B'C' — >

D.

a .

3

Cho lang tru ding ABC.A'B'C" c¢6 day ABC la tam giac vuong can tai A v6i BC =a va
mit bén AA'B'B 1a hinh vudng. Thé tich khéi ling tru ABC.A'B'C'bang

A. £a3. B. £a3. C. la3.
273 4 4
Loi gidi

1,
D. —a’.
12

Swu tdm va bién soan
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Cau 19:

Cau 20:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A

C'
2
Tam giac ABC vudngcantai A = AB = BC;/E = af = 8,50 = %AB2 = %.
Mit bén AA'B'B la hinh vuong = AA'= AB :#.
R , a2 @& 2
Vay Vipeaper = AA'Sype =——— = :
2 4 8
Cho khdi lang try tam giac déu co tit ca cac canh bang a . Thé tich khéi ling try d6 bang
3 3 3 3
A."‘@ B."ﬁ. g.”‘g. D.‘“g.
4 4 4 12
Loi giai
2 2 3
Dién tich day S =2 \E,chi‘éucao h=a.Khido V=2 \/§a= a ﬁ.
4 4 4
Cho hinh ling try tam giac déu ABC.A'B'C’ ¢b AB =2a, AA' = a/3 . Tinh thé tich khdi lang tru
ABC.A'B'C'.
3 3
A. 3d’. B. L. c. 3% D. &*.
4 4
Loi giai
A’ C

B!
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Cau 21:

Cau 22:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(2)' 3
—
Cho hinh ling tru tam gidc déu ABC. A’B’C’ ¢6 AB =2a, AA'= a~/3 . Tinh thé tich khéi lang tru
ABC. A’B’C".

Thé tich khdi lang try ABC.A'B'C': V = AA'S ;. = a /3.

=3a’.

3
A. 3a’. B.a. C. —. D.%.

Lang tru ABC. 4’B’C’ 1a lang tru déu nén A4BC 1a tam gidc déu va A4' L (ABC).
» 44" 1 (ABC)= chidu cao cua ling tru 1a: s = A4'=av/3.
* AABC la tam giac déu c6 AB =2a = AABC dién tich la:

_(4B)' 3 _(2a)'N3 _
SAABC_ 4 - 4 =a ‘/§

— Thé tich khéi lang tru 1a: V; .. = h.S, e = ax3.a’\3 =3a’.

Cho hinh lang tru dimg ABC.A'B'C"' ¢6 day ABC la tam giac vudng can tai 4, BC = a\/i,
A'B tao véi day mot goc bang 60°. Thé tich cua khéi ling tru bang

3 3 3 3
A. V3a . B. V3a . c. 3 p. L.
2 4 2 2
Loi giai
A \ C

X
\i\ ’5
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Cau 23:

Cau 24:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

ABC la tam giac vudng can tai A, BC:a\/E:>AB:AC:a:>SAABC :%a_a:%az,

A'B tao véi ddy mot goc bing 60° = BA'B'= 60",
AVBA'B':tanW':%Z\/g:BB'=\/§A'B':a«/§.
3

Thé tich khdi ling tru ABC.A'B'C'1a: V 0 ppee = BB'.S,y 1pe = aﬁ%az = */52“ :
Cho khéi ling tru dimg tam gidc ABC.A'B'C’ c¢6 day la mot tam gidc vudng tai 4. Cho
AC = AB=2a, gbc giita AC' va miat phing (ABC) bang 30°. Tinh thé tich khéi ling tru
ABC.A'B'C'".

3 3 3 3
A.2aﬁ. B.“ﬁ. C.S“ﬁ. 2.4‘“5.

3 3 3 3

Loi giai

Dién tich tam giac ABC: S, = %AB.AC =2a’.

Hinh chiéu vuéng goc caa AC' 1én (ABC) la AC.
= Goc giita AC" vamit phing (4BC) 1a goc tao boi giira duong thing AC" va AC hay C'AC

Theo baira co C'AC =30°.

203
Xét tam giac C'CA vudng tai C c6 CC'= AC.tan30° = a;/i
q , , 203 4a°\33
Thé tich ctia khéi lang try ABC.A'B'C' 1a Ve ype = CC'S e _2a3 0403 .

3 3
Cho lang try dimg tam gidc ABC.A'B'C' c6 day ABC la tam giac vudng can tai B voi
BA=BC=a, biét A'B tao v6i mit phang (ABC) mot géc 60°. Thé tich khdi lang tru da cho
bang

a3 a3

A. 24°. B. . C. . D. .
2

6 = 2
Loi gidi
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Cau 25:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

B'

Goc gitra duong thang A'B va mat phang (ABC) la A'BA=60"= A'A= AB.tan 60" = a\/g .

' 1 a’ a3
Co SABC = EBABC = ? = VAgc,A'B'C' = SABC’A A= 2 .

Cho hinh lang tru dtng ABC.A'B'C' c¢6 day ABC 1a tam giac vuong tai A, ACB =30° biét

, . . 1
goc gitta B'C va mit phang (ACC'A4') bang & thoéa man sina =—-. Cho khoang cach
25 ¢

giita hai duong thaing 4'B va CC' bang a3 . Tinh thé tich ¥ cita khéi lang try ABC.A'B'C'

3
A V=d"6. B.V:3"2@ c.V=da\3. D. V=23,

Loi giai

* Ta co: CC'//AA'= CC'l/(AA'B'B)

Ma A'Bc(44'B'B), nén
d(CC';A'B)=d(CC';(44'B'B))=C'4'=a\3
*Taco: AC=A'C'=a\3;4B=4'B'=a;
a*\3

2

Dién tich day la B=dt(ABC)=
*Déthdy 4'B' L (ACC'A4")

Goc gitta B'C va mit phing (ACC'A4") 1a B'CA'=«a
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

sinoc:A—B:L <:>B'C:2ax/§

B'C 245

CC'=B'C*-B'C"* =\20d* -4a* = 4a

* Thé tich lang tru 1a ¥ = B.h véi h=CC'V = #.461 =24°\f3.
Cau 26: Cho hinh ling tru tam gidc déu ABC.4'B'C' ¢6 AB =a, goc gitra dudong thang 4'C va mit
phing (ABC) bang 45°. Thé tich khéi lang try ABC.4'B'C" bing
a3 a3 a3 a3

A. . B. C. . D.
- 4 2 12 6

Loi giai

A’ c

e —

Co: (AMC,(//FC)) — A'CA = 45°.

— AA'
Xét tam giac A'AC vuongtai A, tacé: tanA'CA = 1 = AA'=a.

a3 a3

Thé tich khdi lang try 4BC.A'B'C' 1a: V = AA'S, 5. = a. p L

Cau 27: Cho hinh ling try tam giac déu ABC.A'B'C' ¢ AB=4a, goc giita duong thing A'C va mit
phing (ABC) bang 45°. Thé tich khéi lang tru ABC.A'B'C’ bang
3 3 3
0 & cia 28

A. . B. .
4 2 6

Loi gidi
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

c A

N450 | 4a

(¢

4a 4a

B
ABC.A'B'C’ 1a lang tru tam giac déu = ABC.A'B'C’ 1a lang tru dung va day 1a tam giac déu.
Ta co:

A4 1(4BC)= (A'/C,(ATc)) — A'CA=45" = AL'AC vuéng cintai A=> A'Ad=AC =4a.

2 2
S, e = (48) 3 _(49) V3 =403 SV o ppe = AA'S, e =4a4a’\3 =164°3 .

AABC — 4 4
Cau 28: Cho liang tru déu ABC.A'B'C'. Biét riang goc giita (A'BC) va (ABC) la 30°, tam
gidc A'BC c6 dién tich bang 8. Tinh thé tich khdi lang tru 4ABC.A'B'C’.
A 83 B. 8. C. 33, D. 8/2.

Loi giai

bit AB = x,(x > 0), goi M 1a trung diém BC .

(4'BC)=(A4BC) = BC

Tacé { AM L BC = ((4'BC),(4BC)) = AMA=30°,
A'M 1 BC
Xét AAAM ,co A =AM 3 2
cos30° \/5
1
SA,BC=8<:>§A’M.BC:8<:>x2=16:>x:4
: o 43 1 16./3
Suyra A'A= AM .tan 30 =T.$:2; S e =T=4\/§-
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Vay VABC.A’B’C’ = A’A'SABC = 2-4\/5 = 8\/5-

2
a

, ‘ 3 :
Cau 29: Cho lang try tam giac déu ABC.A'B'C' c6 dién tich day bang . Mit phang (4'BC) hop

v6i mit phang day mot goc 60°. Tinh thé tich khdi lang tru 4BC.A'B'C".

3 3 3 3
A.3a\/§ B.‘“/g C.Sa\/5 D.3a\/§
8 8 12 8

Loi giai

N . a .
Viday ABC latam giac déu co6 di¢n tich bang = canh déy bang .
. 2 BC 1 AM
Goi M trung diém BC , ta c6 =>BCLA'M
BC 1 44"

Tirdo taco ((4'BC),(ABC))=(A"M, AM )= A" MA = 60".

Xét AA'"AM tacO AA'= AM .tan 60° :37‘1
7 3a°\3
Thé tich lang tru ABC.A'B'C' 12 Ve ype = AA'S 150 ="T*/_

Ciu 30: Cho lang tru tam gidc déu ABC.4A'B'C’ ¢6 canh day bang ¢ va AB' vudng goc v6i BC'. Tinh
thé tich ¥ cua khéi lang tru di cho.

3 3 3
A.V:a;/g. E.V:a;/g. c.V=da'\6. D.V=7%.

Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

B A
=
. 7
7
7
7
7
7
7
7

B _—7"”

Pat x=BA, y=BC ,z=BB', theo gia thiét AB' | BC'nén

ABBC =0 (z-3)(y+2)=0e zy+[ef —xy-xz=0o[d =1y

2 = F{]eosso’ zgj‘;‘zg
Vay Vigeape = %AB.AC.sin 60°.BB' = @“3

Céu 31: Cho hinh ling tru dimg ABC.A'B'C"' c¢6 ddy ABC la tam giac déu canh bang , va (A'BC) hop
v6i mat ddy ABC mot goc 30°. Tinh thé tich ¥ cta khdi lang tru ABC.A'B'C".

3 3 3 3
a’~3 a’~3 a’~/3 3a
A V= : B.V= : C.V= . D.V="b,
8 12 24 3
Loi giai
A ¢
bR
AN
AN
\
Voo
Vo
\\ \\ B’
\ N
\\ N
\ \\
\ ~
\ \\
v Y
\ \\
AY b
A} \\
N N
A N
A N
\ N
.
NG *"-‘\i ***** »
A
B

Goi H 14 hinh chiéu vudng goc cia 4 trén BC . Suyra AH 1 BC.
A'H L BC.

Ma (ABC)(4'BC)=BC

= Goc giita (A'BC) va (ABC) bing goc (AH; A'H)= AHA'=30°.
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

. . av3
Ta c6: ABC la tam giac déu canh bang @ nén AH :T\/_, A'A= AH .tan30° = %,

2 3
. . V3 V3
Thé tich khéi ling tru ABC.A'B'C' 13 V = A'A.S, e =%- ¢ . 2 -

Céu 32: Cho lang tru ding ABC.A'B'C’ ¢6 ddy ABC 1atam giac vudngtai 4 va AB=a, AC = a3
, mit phang (A'BC' ) tao v6i day mot goc 30°. Thé tich cua khéi ling tru ABC.A'B'C’ bang

a3\/§ a3\/§ 3x/§a3 D \/§a3

A. . B. . C. .

12 3 4 = 4
Loi giai

* Xac dinh goc gitta mat phing (A'BC) va mit phiang day:
Trong mit phing (ABC ), dung 4H | BC v6i H nam trén canh BC . Theo dinh Iy ba duong

vudng goc, ta co: 4'H | BC.Vay (m) = A'HA = 30°

1 1 1 1 1 3
* Xét tam giac ABC co: - = -+ 2:—2+—2:>AH:i.
AH® AB° AC° a° 3a 2
ABAC _d*\3

Dién tich B ctia tam giac ABC la: B= 5 5

* Xét tam gidc A'HA vudng tai A, ta cd6: A'A= AH.tan30° =

az\/gg_\/gas
2.— .

2 4

%. Thé tich khéi ling tru

ABC.A'B'C' bang V = B.h=
C4u 33: Cho hinh lang try ding, c6 ddy ABC la tam giac vudng cin tai A, AB = a~/2, gbc gilta mp

(4B'C") va mp(ABC)bang 60°. Thé tich khi lang tru bang

A. 3a°. B. 3\/5613. C.a. D. \/5613.

Loi giai
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Cau 34:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

B C

Goi I 1a trung diém cta canh B'C".
Ta c6 gbc gitra mp(AB'C') va mp(ABC) bang goc giita mp(AB'C') va mp(A'B'C')
Ta co B'C':(AB'C')D(A'B'C')

Vi ABC la tam giac vuong can tai A nén hai mat bén ABB'A' va ACC'A' 1a hai hinh chit
nhat béng nhau, do d6 AC'= AB'= AAB'C"' la tam giac cAntai A = Al 1 B'C"

Vi AA'B'C' 1a tam gidc vuong can tai 4' nén A'l 1 B'C'. Nhu vy gbc giita mp(AB'C') va

mp (ABC) bang AIA' = 60"

Ta co A']:%BC:aéAA':A'I.tan6OO =af3

1 2
= Viscape =A4"S jyc = aﬁ-g(aﬁ) = 613\/5

Cho hinh ling tru déu ABC.4'B'C’ . Biét khoang cach tir diém C dén mit phing (ABC /) bang
, . 1 . .
a, g0c gilra hai mat phang (ABC/) va (BCC/B/> bang o v&i COSa :m. Tinh thé tich khoi

lang tru ABC.A'B'C’.

3 3 3 3
ALY =292 B,y =22Y2 c.V:‘“/E. D,y =92
4 = 2 2 g
Lb’igiéii

Page 18

Swu tdm va bién soan



Cau 35:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A’ lold

Goi M, N lan luot 14 trung diém cua AB va BC

/
Do {AB YL (McC")=(4BC’) L (MCC').

AB 1 CM

Ké CK vuéng goc voi CM tai K thi ta duge CK L (4BC'), do d6 CK =d(C;(ABC'))=a.

3
bat BC:x,CC':y,(x>0,y>0),tadu’(_)’c: CM:xT
I S BV S W I
cM* cCc”* cK* 3y a
Ké CE L BC' tai E . taduoc KEC=a, pc=X¢ ___ ¢ _ 12

sina \/1 1 11
12

11 11
L T T E

2).
a6

Giai (1),(2) ta duge x=2a,y = —

Thé tich khéi lang try ABC.A'B'C’ a:

y V3 a6 4a’\3 324

4 2 4 2

V =

Cho khéi lang tru tam giac déu ABC.A'B'C’' ¢c6 A'B = a\/g , duong thang 4'B vudng gbc véi
duong thang B'C . Tinh thé tich khdi lang tru da cho theo .

a6 3 3a° 9°

A. . B. a'\6 . c.—. iy

=3 4 4
Loi gidi
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A D

B’ C’

Dung hinh hop ABCD.ABCD khi d6 t& gidc ABCD 1a hinh thoi.
bat AB=x=> AD=x

Tam giac ABD c6 goc BAD =120° ap dung dinh 1y cosin ta co:

BD’ = AB> + AD® —2AB.AD.cos BAD = x* + x* —2x.x.cos 120 =3x”
Tacé: A'B=a\6 = AD=a\6

Tacéd: A'D//B'C = A'B 1 A'D = AA'BD vudng tai A’

= BD>=A'B>+ AD* = 3x* =12a> & x> =4a> = x=2a

Chiéu cao hinh try 44> = A'B* — AB* = 64> —4a*> =2a> = AA' = a2

Jé6a®

3

1, 1 1 3
SN EAA S\ = Eaﬁ .5.2a.2a.7 =

Cau 36: Cho khdi lang try déu ABC.A'B'C" ¢6 canh ddy bang ,. Khoang cach tir diém A4' dén mat phing

2ax/§

AB'C') bang === . Thé tich ctia khdi lang try di cho la
B bine "5
3 3 3 3
3 3 3 3a
A.a\/_ B.a\/_ g.a\/— D. —
4 6 2 2
Loi giai
A C
N
‘:‘I'I

Goi M 1a trung diém ctua B'C".
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AA' L B'C! ,
Ta co {A‘M LBC = B'C'J_(AA'M) = (AB'C') J_(AA'M) theo giao tuyén AM .

Ké A'H 1 AM trong mit phing (AA'M), suy ra :>A'HJ_(AB'C').

2a\/§
7o

1 1 1 1 1 1 1 v

' 2: ' 2+ ' 2:> ' 2: ' 2 ' 2= ZDAA_za'
A'H A'A° A'M A'A A'H A'M 4a
A a3

4 2

Vay khodng cich tir 4' dén mit phang (4B'C') 1a A'H =

Ta c6

Vay thé tich khéi lang tru 1a V' = A4'.S ;... = 2a.

Céu 37: Cho ling tru dimg ABC.A'B'C’ day la tam giac vudng can tai B, 4C = a~/2, biét goc giita
(A'BC) va day bing 60" . Tinh thé tich ¥ cua khéi lang tru.
a3 a3 a*\3 a*\6

AV = . B. V= . C.V= . D. V= .
- 2 3 6 6

Loi gidi

Tam giac ABC vudng cantai B, AC = a2 = AB=BC=a.

2
a

SAABC = ? .
Goc giita (A'BC) va déy 1a goc A'BA=60'.
A'A= AB.tan 60" = a\/3 .

2 a3\/§

’ a
VABC.A'B’C' = SAABC'A A=—.a3 = )

Céu 38: Cho hinh ling try tam gidc déu ABC.4'B'C’ ¢6 goc giira hai mit phang (A4'BC) va (A4BC) bing
60°, canh AB =a. Tinh thé tich V' cua khdi lang truy ABC.A'B'C’.
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AV =""2¢0". B.V=24 C.V
4 4

=%a3. D. V =34.

Loi gidi

Goi M 14 trung diém ctua BC suyra AM 1 BC (1)

BC L AM
' { = BC L A'M (2)

Ta c6
BC 1 AA'
Mat khac (ABC) m(A’BC) =BC (3)

Tir (1), (2), (3) suy ra ((4BC);(4BC)) = AMA=60°.

N3 - B
3

Vi tam gidc ABC déunén S, . == va AM

Tacd AA' = AM .tan 60° :?%a.

_3_a azx/§_3a3\/§

Vay Ve ane = AA"SAABC = 7 4 3

Ciu 39: Cho khéi lang tru tam giac déu ABC.A'B'C’ ¢6 canh day 1a a va khoang cach tir 4 dén mat

phing (A'BC) bang %. Thé tich cta khdi lang try bang:

324 NOYR 3a°\2 3832

A. . B. . C. . D. .
12 16 - 16 48
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A a C

Goi 7 1a trung diém ctia BC va H 1a hinh chiéu vudng goc cia A trén A'T . Khi d6 ta cé:
a
d(A,(A'BC))=AH =—.
(A(4BC)) = 4t =5

Trong tam giac vudng AA'Il ta co:

P+t v oot ot 1 4 48

AH®  AA”  AI*  AA® AH® AP (qY (L3 4 3d° 3d
2 2

Suy ra: AA' =¥.

_a2 3_(1\/8_3513\/5

Thé tich khéi lang trula: V =S, ,,...AA" =
' gt adpC 1 4 16

Cau 40: Cho khéi lang tru dung ABC.A'B'C' c6 ddy ABC la tam gidc cin v6i AB= AC =a,
BAC =120°, mit phang (4'BC') tao voi day mot goc 60°. Tinh thé tich ciia khdi lang tru da

cho

3 3 3 3
A.V:%. BV =2% C. Va . D V:?’*B“ .

8 8 = 8
Loi giai
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Cau 42:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Ha B'7 L A'C'. Khi d6 1a co (4'BC’)(4BC)) = BIB = 60°

Vi BAC =120° = BAT = 60°. Do dé sin60° = 2L 3'1:&.
B'A 2
Suy ra tan BB =25 & tan60° = 58 @BB’z—a\/g.\/_:3—a
B'I ' 2 2
1 1 a PRNE)
Mit khac S, ... =—.AI.BC=—.~ a3 = .
' MBE o 272 4

a’\3 a3 33a

Vay thé tich khéi chép 1a V = B.h =
4 2 8

Cho hinh lang try déu ABC.4'B'C’ ¢6 canh day bang a . Puong thing AB' tao voi mit phing
(BCC'B") mot géc 30°. Thé tich khdi lang tru ABC.A'B'C’ theo a.

3 3 3 3
A.3i. B.a__ Ca\/g Qa\/g
4 4 12 4
Loi giai

o
5
A K1 _:_:\ ______________________ C
) M

Goi M 1 trung diém cua canh BC. Do ABC.A'B'C’ 14 hinh ling tru tam giac déu nén ta c6
AM L (BCC'B') = (AB',(BCC'B'))= AB'M =30°.

Xét tam giac vudong AB'M ta c6 tan30° = AM < AB'= AM < AB' = 3_a.
AB' tan 30° 2

2 2
Xét tam giac vuong B'BM tacd BB =~B'M* —BM* =1/9%_a7 =a2.
1 a6
T

Thé tich khéi ling try ABC.A'B'C' 14 V e yper = ~AB.AC.sin60°.BB' =

Cho hinh ling try dimg ABC.4'B'C', biét ddy ABC la tam giac déu canh a . Khoang cach tir tim
O cua tam gidc ABC dén mit phing (4'BC) bang %. Tinh thé tich khéi lang try ABC.A'B'C’
342 342 3a°V2 342

B. . C. . D. .
8 28 4 - 16

A.
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Loi giai

a*\3
L

Dién tich day 1a B=5, ;0 =——

Chiéu cao 1a h=d ((ABC);(A4'B'C’))= A4’

Do tam gidc ABC 1a tam giac déu nén O 14 trong tim ctia tam giac ABC . Goi I 1a trung
diém ctia BC, H 14 hinh chiéu vudng goc cia 4 1én AT taco
AH 1 (A'BC)=d(4;(A'BC))=AH

A’ C'

d(0;(4'BC d(4;(A'BC
—( ( ))zgzl:d(o;(A’BC))= (4:( ))=AH=3:>AH=3
d(4;(4BC)) 14 3 3 36 2
Xét tam giac A'Al vudng tai A ta co:
1 1 1 1 1 1 a3 a3 3a°\2
= = — AA’ = — h = V gt — T .
AL AA” AP A4’ AR Al 22 = 22 = Varcawe =g

DANG 2. THE TiCH KHOI LANG TRU XIEN

Céu 43: Cho hinh ling tru ABC.4'B'C’ ¢6 tt ca cac canh bang a, cac canh bén tao voi day goc 60°.
Tinh thé tich khéi lang tru ABC.A'B'C'bang
3 3 3
a3 B. 2% . @V
24 - 8 8
Loi giai

A.

D. L
8
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Ké AH' L (ABC)= (A'4,(ABC))= A'AH = 60°.

Xét AMHA' :sin60° = 1 o 411 = 44" sin60° = #
2 3
Thé tich khéi lang tru ABC.A'B'C':V =S, 0. A'H =~ y & .“f - 3;‘ .

Cau 44: Cho lang truy ABC.A'B'C’ ¢6 day ABC 1a tam giac déu canh bang a, biét £/'4=AB=A4'C=a
. Tinh thé tich khéi lang try ABC.4'B'C'?
3 3 3 3
A 32 5.“‘5. o @3 p. L.
4 4 4 4
Loi giai

B
Goi H la trong tAm tam giac ABC . Theo gia thiét ta c6 ABC 1a tam giac déu canh bing a va
AA=AB=AC=anén A ABC 1ati dién déu canh a = A'H L (ABC) hay A'H la dudng
cao ctia khdi chop A .4ABC .

Xét tam giac vuong A'HA tacoé A'H =N A'A> - AH* = a;/g .
2
Dién tich tam giac ABC la S ;. = %a.a.sin 60° =2 f .

Page 26

Swu tdm va bién soan
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Cau 46:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

a*~3 a«/g_a3\/§

Thé tich khéi lang tru ABC.A'B'C' 1a V e yper = 3 7

Cho hinh lang tru ABC.A'B'C’'c¢6 ddy ABC la tam gidc vudng can tai A, AC = 242, bidt g0c
gitta AC' va (ABC) bang 60° va AC'=4. Tinh thé tich V' ctia khéi ling tru ABC.A'B'C".

Av=3 By =10 C. V:& D. 83
3 3 3
Loi giai

A’ '

Goi H 1a hinh chiéu ciia C' 1én mt phang (A4BC), khi d6 C'H 1a dudng cao
. AC'(ABC) = CAH = 60'
Xét tam giac vudng AC'H tacé C'H = C'A.sin60° = 2+/3

. 1 2
Khidé Ve ype =S,.C'H = E(2\5 ) 243813
Cho ling try tam gidc ABC.A'B'C"' c¢b day 1a tam giac déu canh «, goc giita canh bén va mit
d4y bang 30°. Hinh chiéu ciia 4' 1én (4BC) la trung diém / cua BC. Tinh thé tich khdi ling
tru
3 3 3 3
a3 g, 13 c.Z V3 p, “¥3
2 12 8 6
Loi giai

A.

Tacé A'l L(ABC)= AI 1a hinh chiéu vudng goc ciia 44" 1én (ABC)

Nén (44%(4BC)|=(Ad% Al )= 4741 =30
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Cau 47:

Cau 48:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

2
Taco A1 =3 2 407 = a1 tan30° = S a3
2 2 4
2 3
A a3 a B
Vay Vige oper = 5T
4 2 8

Mot khéi lang try tam gidc c6 day 1a tam gidc déu canh bang 3, canh bén bang 2/3 tao v6i mit
phing day mot goc 30°. Khi d6 thé tich khéi lang tru la:

A2 B. 2 c. ¥ p. 23
4 — 4 4 4
Loi giai
A’ ol
A /
C
B

Goi H 13 hinh chiéu ctia 4’ 1én mat day. Suy ra goc A'AH =30°

A'H

!

sin30° =

A'H = A'4.5in30° = 2\6.% -3

Khi d6: Ve e = 3%?.[ =%T7.

Cho hinh hop ABCD.A'B'C'D" ¢ cac canh bing 2a  Biét BAD = 60° , AAB=A'AD = 1207,
Tinh thé tich ¥ cta khéi hop ABCD.A'B'C'D"
A. a2a°. B. 2424°. C. 8a . D. \V24%.

Loi giai
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Tir gia thuyét ta c6 cac tam giac AABD , AA'AD va A'AB 1a cac tam giac déu.
= A'A=A'B=A'D nénhinh chiéu H cta A4’ trén mit phang (4BCD) la tim duong tron ngoai

tiép tam giac déu ABD.

2,5, 3 293,

2a.—
2 3

= A'H=+AA - AH’ :¥a

= AH =

2
Thé tich ctia khdi hop ABCD.A'B'C'D': V = A'H.S ;5 = 2f 023 4‘/5 = 424>

Ciu 49: Cho hinh ling tru ABC.4’B'C’ c6 day 1a tam giac déu canh bang 2 . Hinh chiéu vudng goc cua
A’ 1én mat phiang (ABC) trung véi trung diém H ciia canh BC . Géc tao béi canh bén 4’4 voi

day bang 45° (hinh v& bén). Tinh thé tich ¥ ctia khdi lang try ABC.A'B'C’.

6
A.Vzﬁ. B.V—1. C.Vzi. D. V=3,
24 8
Loi gidi
Theé tich cua khoi lang try ABC.A'B'C": V . yuics =S 10 A'H
Ta co
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Cau 50:

Cau 51:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

43

SABc:i:\/g
4

AH:¥:\/§

/
tan 45° :%;»A’H:AH:\/E

Vay thé tich khéi lang tru ABC.A'B'C’ bing: V . yyer = S pe-A'H =33 =3

Cho lang tru tam gidc ABC.A'B'C’' c¢6 day ABC la tam giac déu canh a, hinh chiéu cua A’
xudng (A4BC) la tim O duong tron ngoai tiép tam gidc ABC. Biét 44" hop véi day (ABC)
mot goc 60, thé tich khdi lang tru 1a

a3\6 3a3\/§ a3x/§ a3\/§

A. . B. . C. . D. .

- 4 4 12 36
Loi giai

, 2
Goi M 14 trung diém canh BC. Khi d6 AM =¥ va A0 =AM :#.
Do 4’0 L (A4BC) tai diém O nén AO 14 hinh chiéu vudng géc cia 44" xudng (ABC). Suy
ra goc gitra dudng thang 44’ va (ABC) la géc A 40, suyra A40=60".

Xét AA'AO vudng tai O taco A'0 = A0.tan 60 = #.ﬁ —a.

2 3
Vy thé tich khdi ling trula V = 4'0-S, 0 =a-= f _4 ;/5_

Cho lang tru tam giac ABC.A'B'C’ ¢6 day la tam giac déu canh a. Do dai canh bén bang 4 4.

Mit phiang (BCC'B’) vudng goc voi day va B'BC =30°. Thé tich khéi chop A.CC'B' la:

3 3 3 3
A.“‘/g. B.“‘/g. c.“‘/g. D.“‘/g.
2 12 18 =6

Loi giai
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I
I C’

4 ~
4 ~So
~

Ta co (BCC'B') L(ABC) (gb).
Ha B'H L BC=>B'H 1 (ABC) va B'BH = B'BC =30°
Suy ra chiéu cao cta lang tru ABC.A'B'C’ 1a: h=B'H = BB'.sin30°=2a.

2
Dién tich déy 1a S,;, = # .
2 3
Thé tich ctia khdi lang tru la: V,, = Sy = 2 f 2a=2 2\/5
1 a*\3

Thé tich khdi chép 4.CC'B’ la: V=§VLT ==

CAu 52: Cho lang tru tam giac ABC.A'B'C’ ¢6 ddy ABC 1a tam giac vudng can tai A, canh AC = 2\/5
. Biét AC' tao véi mit phang (ABC) mot goc 60° va AC'=4. Tinh thé tich ¥ cua khdi da
dién ABCB'C'.

1633

83

8 16
Ao V:— B. V:— C.V:— .V:—
3 3 3

Loi giai

23

Phén tich: Tinh thé tich ctia khdi da dién ABCB'C’ bang thé tich khdi cua lang tru ABC.A'B'C’
trir di thé tich ctia khdi chop 4.4'B'C'.
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Cau 54:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Gia sir duong cao ctia lang try la C'H . Khi do goc gitta AC'mat phang (4BC) 1a goc C'4H =60°

!

H 1 2
= C'H =23:5, 50 =4 Vipe yper = C'H.S,pe =233 .E.(zﬁ ) =843

’

Ta c6: sin60°=C

1 1 83

J— ' — —_— . —_— J— _— —
VA.A’B’C’ - ECH 'SAABC - E'VABC.A’B'C' - 3 s VABB’C'C - VABC.A’B'C' VA.A'B’C’ - 8\/5

3V3 _16V3

3 3
Cho ling tru tam giac ABC.A'B'C'cb do dai canh bén bang 8a va khoang céach tir diém 4 dén
cac duong thang BB',CC’ lan luot bang 2a va 4a. Biét goc giita hai mit phiang (4BB'A") va
(ACC'A") bang 60°. Tinh thé tich khéi lang tru ABC.A'B'C".
A. ?\/gcf. B. 834, C. 2434’ D. 16334,

Loi giai

Goi H, K lan luot 14 hinh chiéu vudng goc cia 4 trén BB',CC'.
Tacod HAL BB', KA1 CC'= A'A L (AHK) do d6 ZAHK =60°.

Khi d6 HK? = AK*> + AH*> —2AK.AH .cos 60° =12a° = AK*> = HK* + AH” . Suy ra tam giac
AHK vudng tai H .

Goi H', K’ 1an lugt 13 hinh chiéu vudng goc clia 4’ trén BB',CC'. Tacod V, youns =V pcwnr

Khi do Viscawe =V g = AA"SAHK = 16\/§a3 .

Cho hinh ling try ABC.A'B'C’ ¢6 ddy ABC 1a tam gidc déu canh a, hinh chiéu vudng goc cta
A' trén (ABC) 1a trung diém canh AB, gbc giira dudng thing 4'C va mit phang day bing 60°
. Thé tich khdi ling tru ABC.A'B'C’ bang
3 3 3 3
J2a’ B, 37 c. 23 p, 33
4 4 =g 4
Loi gii

A.
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A B

C
Goi H 1a hinh chiéu vuéng goc ctia 4’ trén mit phang (ABC )
Tacdé: A'H L (ABC) = HC 14 hinh chiéu vudng goc ctia 4'C 1én mit phang (ABC).

— (4'C,(4BC))=(A'C,HC) = ACH = 60°.

cr—4P3
2
2
Xét tam giac vuéng A'HC , ta c6: A'H = CH .tan 60° =#.\/7 =37a’ Sipc = u f :
2 3
Vay thé tich cia khdi ling try ABC.A'B'C' 18 V. gy =S e AH =2 f '3761 - 3\/§a '

Chu 55: Cho lang tru ABC.4,B,C, c6 dién tich mit bén (ABB, 4,) bang 4, khoang cach giita canh CC,
dén mit phing (ABB, 4,) bang 6. Tinh thé tich khbi ling tru ABC.4,B,C,.

A.12. B. 18. C. 24, D.9.
Loi gi{li
4
C
B
A G
B

Ta cd: Ve yps 4 = %d (C.(ABB.4))).S 55, = %.4.6 =8 (dvtt)

B B 1

VC.ABBIAI = VABC.AIBICI - VC.CIBIAI = VABC.AIBICI _5 VABC.AIBICI = E VABC.AIBICI
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Cau 57:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

3 =%8=12 (dvtt)

= VABC.AIBICI = o CABBA

Cho khdi lang tru ABC.A'B'C’,tam giac A'BC c6 dién tich bang 1 va khoang cach tir 4 dén mat
phang (A4'BC) bing 2. Thé tich khéi lang tru da cho bing

A. 6. B. 3. C.2. D. 1.
Loi giai

Goi H 1a hinh chiéu vudng goc clia 4" trén mp(ABC) suy ra A'H la chiéu cao ciia ling tru.

Xét khoi chop 4.4'BC c6 dién tich ddy B=S,,. =1, chiéu cao h=d(A4,(4'BC))=2 suyra
thé

tich ctia khdi chép A.A'BC 1AV, ., = %Bh = % 1.2= %
Vo =V mis aH =2 2
Mit khac { #4#C AT 3T T 3 Y vwe =V se = 35=2

A'H

VABC.A'B’C' = SABC‘
* Cach khac.
Ta thay ling tru ABC.A'B'C’ duoc chia thanh ba khéi chop co thé thich bang nhau 1a

A'.ABC, A".BCB', A".B'C'C.

\ 1 2 2
Ma ¥V, isc =Viwpc = gBh =-.12= 3 suy 1a Vype pper =3V, apc = 3-; =2.

1
3
Mot khdi lang tru tam gidc c6 day la tam gidc déu canh 3, canh bén bﬁng 2\/3 va tao v&i mat
phang day mot goc 60°. Khi d6 thé tich khi lang try 1a?
A2 B, 23 c 23

4 4 - 4
Loi gidi

=4
A|O
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A C’

Bf

B
Goi H 1a hinh chiéu vudng goc ciia C' xudng mp(ABC), khi d6 géc hop béi CC’ va

mp(ABC) 1a C'CH . Theo dé bai: C'CH = 60° :>C'H:C’C.sin60°:2\/§.§=3.

Lai c6 AABC déu canh bang 3 nén S . =§.32 =¥.
93 . 273

Do d6 VABC.A’B'C' = SABC'C,H :T3 :T.

Cau 58: Cho ling tru ABC.A'B'C' c¢6 ddy ABC 1a tam gidc vudng tai B, duong cao BH . Biét
A'H 1 (ABC) va AB=1,4C =2, 44'=~2 . Thé tich ciia khéi ling tru da cho bing

A V2L B YT ¢ Y2 b 37
12 4 = 4 4
Loi giai
Al o4
Bl
A C
B

Tam gidc ABC vudngtai B ¢6 AB=1;AC=2 nén BC=~2>-1=/3.

ABBC 3 B L

=—._ Suyra AH =—
AC 2 2 2

Khi d6 d6 dai duong cao A'H ciia hinh lang tru bang : A4'H =~/ A4 - AH’ = ,/2—% :g.

bJ dai cia duong cao BH : BH =

llﬁﬁ:@
2 2 4

Thé tich khdi lang try d cho bang : V = %AB.BC.A 'H =
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Ciu 59: Cho hinh lang try ABC.4A'B'C" ¢6 day 1a tam giac déu canh a, goc giita canh bén va mat phang
day bang 30°. Hinh chiéu ciia 4' xudng (ABC) 1a trung diém BC . Tinh thé tich khéi ling tru

ABC.A'B'C".
3 3 3 3
A.“ﬁ B. & C.‘“6 D.“ﬁ
8 8 24 4

Loi gidi

Goi H la trung diém BC suyra A'H L (ABC)

Taco (A'A,(ABC))=(A'A,AH)= A'AH =30’

Ta c6 AH:&
2
2
3
Taco A'H = AH.tan30° =< va S ¢ =23 V3
2 4

a3

Vay V=A'HS . = ——

Cau 60: Cho hinh lang try ABCD.A'B'C'D' ¢6 ddy ABCD 1a hinh thoi canh «, ABC =60° . Chan dudng
cao ha tir B’ tring v6i tim O cua ddy ABCD; géc gilta mit phing (BB'C'C) véi ddy bang 60°

. Thé tich lang tru bang:
3 3 3 3
A 3d°\3 B. 24°\3 C. 3d°\2 D.3i
- 8 9 8 4
Loi gidi
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B’ C’

A 0 C

ABCD 13 hinh thoi nén AB = BC . Lai c6 ABC = 60° nén A4BC la tam gidc déu. OH 1 BC.
Goc giita mit phang (BB'C'C) véi déy khi do 1a B'HO = 60°.

_i+i_£;OH:§

1 1 1 1
= +

1
= + — =
OH® OB> 0C* 3a’ o 3d° o 3a°

4

Ta c6

Theo gia thiét, B'O 1a dudng cao ling tru ABCD.A'B'C'D' .

ax/g 3a

B’O:OH.tanB/'-\I-IOthan6O°:T.

B azx/g 3_a_ 3a3\/§

Visep.apen = Sday' > 4 ]

Cho lang tru ABC.A'B'C’ c6 day la tam gidc déu canh a, hinh chiéu vuong goc ciia diém 4’ 1én

Cau 61:
mit phang (ABC ) trung véi trong tim tam gidc ABC. Biét khoang cach giira hai duong thang

AA’ va BC bang #. Tinh theo a thé tich ciia khéi lang try di cho.

A a'\3 B a’\3 . N . o
o - 24 "6 =12
Loi giai
4’ e
/ R S~ 7
S g
H / " pd ya
AN S/
’ ™ 3 / /,,
// : \ / /!
~E L
B
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BC L AM

aco
BC1A4'G

}:BCJ_AA'

Ké MH 1 AA' tai H, suy ra MH 1a doan vudng goc chung cua giita hai duong thang 44> va
BC

Tam gidc MHA vuong tai Hcod AH =~ AM’ — AH’ :%a

Tam gidc A'GA dong dang tam giac MHA nén AG_GA = A'G= MHGA _a
MH HA HA 3
3
Thé tich khéi lang trula V' =5 ,,..A'G = alf

Cho hinh lang tru ABC.A'B'C’ c¢6 AA'=2a, tam gisc ABC vudng tai C va BAC = 60°, goc
gilta canh bén BB’ va mit day (ABC ) bang 60°. Hinh chiéu vudng goc cia B’ 1én mit phing
(ABC ) trung v6i trong tim cta tam gidc ABC . Thé tich cua khéi t dién 4’.ABC theo a bang
3 3 3 3
9a B 3a C 9a D 27a

" 208" "6 = 26" " 208 "
Loi giai

Ta co

B3

B'G = BB’sin 60° = 2a.7 — a3

BG:BB’cos60°:2a%:a:>BI:%BG:37a

Pat AC =2x (x>0)= Cl = x; BC = AC.tan 60° = 2x+/3 .

Khi do
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> (3a) 3a4/13 1 1 _3a13 _ 32413 9q°\3
24 (2x43 =[—] ex="Y"2 8§  ——_ACBC=-2. 2. 3= .
o+ (203) 2] T T 6 adpe =7 2726 26 26
R 1 9443 94°
Vay V., e = Y a3 = 53

Céu 63: Cho lang tru tam gidc 4BC.4'B'C"' c¢6 ddy ABC la tam giac déu canh « . Hinh chiéu cta diém
A" trén mit phang (A4BC) trung vao trong tim G cua tam gidc ABC . Biét tam gidc A'BB' ¢6

2
dién tich bing 2“36 . Tinh thé tich khéi lang tru ABC.4'B'C".
3 3 3 3
AL 64’2 B. 367 C. 3a°+/5 D. 3a°\3
7 8 8 8
Loi giai
C " .I.B'
\ T /\
T \
\ A / \
\ ~_/ \
\ ?\
| \
| N
\ o\ \
A e
T S ! ”_‘-. -
H“a._‘\ N - ‘-':?]I,)\% \ 7 <
N
AB 1L CM
+Ta co = AB L(A'CM)= AB L A'M
AB 1 A'M
2
Nén S, = lA'M.AB _2a 3 < A'M= 4a¥3
2 3 3
Do AABC déu canh bang a nén GM =%CM =¥
+ Trong AA'GM vudng tai G tacd A'G=+A'M* -GM*> = a\/zﬁ

aN?21 azx/§_3a3\/7

2 4 8

Vay Ve ape = A'G.dt(AABC) =

CAu 64: Cho hinh ling tru ABC.A'B'C’ ¢6 ddy ABC la tam gidc vudng can tai B va AC =2a. Hinh
chiéu vudng goc ciia 4’ trén mit phiang (ABC ) 1a trung diém A coa canh AB va AA' = a2
. Tinh thé tich V' cuta khéi lang tru di cho.
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3 3
A.V:"f. E.V:"f. C. V=242, D.V=a\3.

Loi giai

A o4

BI
AT o

i

B

Tam giac ABC vudng can tai B canh AC = 2a nén suy ra AB = a2, c6 dién tich day

S wise :lAB2 :%<a\/§)2 =

2

H 1a hinh chiéu vuéng goc cia A’ trén mit phang (ABC ) nén A'H 1a chiéu cao ctia khdi
lang try. Thé tich1a V = A'H.S, 5.

2
H 14 trung diém cua canh 4B = AH = \2/7:>AH NAA? — AH? = ,|2a Z—T:a\z/g_

3
Suyra V=A"H.S, =&.a2 =2 \/8
2 2
Cau 65: Cho lang tru ABC.A'B'C"' c6 day la tam giac déu canh 2a, canh bén A4’ = 2a. Hinh chiéu
vuodng goc cia A’ 1én mit phing (ABC ) 1a trung diém BC . Thé tich ciia khéi ling tru di cho 1a

A. a3 B. 24°\3. C. 3d°2. D. 24°\6.

Loi giai

2a

2a

Goi H 1a hinh chiéu ciia 4' trén mat phing (ABC ), suy ra H 1a trung diém cta BC.

Tam gidc ABC déu canh 2a, suy ra AH = a3 .
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Pudng cao hinh ling tru: h= A'H =+4a”> —3a’ =a

Viy thé tich lang tru: V = S, ,..h = %AH.BC.A 'H = %a\/§2a.a =a’\3.

Cho hinh ling tru 4BC.4'B'C’ ¢6 ddy ABC 1a tam giac déu canh a, AA' = 3761. Biét rang hinh

chiéu vuéng géc cta diém A’ 1én mat phang (ABC) 1a trung diém cta canh BC. Tinh thé tich

Vv ctia khoi lang tru d6 theo a.

3 3
A.V:a3\/§. B.sz%_ g.V:3j__ D. V=4 .
442
Loi giai
Al
Bl
A
B
NS
M
C

Goi M 1a trung diém cua BC .

o o

Theo bai ra 4BC la tam giac déu canh a nén: AM :T; S se = 2

Hinh chiéu vudng goc ciia diém 4’ 1én mit phang (ABC ) 1a trung diém M cua canh BC nén

co: A'M L(ABC); A'M L BC.

2 2
Xét tam gide A'MA vuong tai M : AM =~/A44” — AM? = \/(37"] —(ﬁj _av6

2 2
: ‘. a6 azx/g 3a’
Thé tich cua khoi lang tru ABC.A'B'C' 1a: V. ppo =AM.S .. = . = )
g ABC.A'B'C ABC ) 4 4\/5

Cho hinh lang tru ABC.A'B'C" c6 day la tam giac vuong can dinh 4, 4B =a, AA'=2a, hinh
chiéu vudng géc ciia 4’ 1én mit phiang (A4BC) la trung diém H ciia canh BC. Thé tich cua khdi
ling tru ABC.A'B'C’ bang
14 14 a7 a3

2

B. . C. . D.
- 4 4 2

Loi giai

A.
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a2
2

1
Tam gidc ABC vudng cantai 4 = BC = a\/a; AH = EBC =

A'H L(ABC)= A'H L AH

2
Trong tam gidc AA'H vudng tai H tacod: A'H =~ AA” - AH* = |4a” - 2Z = a@.

14 14

A ' 1
Vay VABCA’B’C’ =4 H-SABC = aT.E.a.a = 4 .

o . .2
Cau 68: Cho langtru ABC.A'B'C' c6 day ABC la tam giac déu canh a, d0 dai canh bén bang ?a , hinh

chiéu ctia dinh 4’ trén mat phang (ABC ) tring voi trong tim cua tam giac ABC . Thé tich khi
lang tru ABC.A'B'C’ bang:

3 3 3 3
A.‘“B. B.a\/g. C.“ﬁ. D.aﬁ.
36 6 =12 24

Loi gidi

2a/3

a 1
B

Goi G la trong tdm cua tam giac ABC . Ta c6:

2 2 2
AG=£AI=Q; A’GZZA'AZ_AGZZ(Z_‘Z) - a3 =L S 46=2
3 3 3 3 9 3
2 3
popao@Y¥3a_aV3
4 3 12
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. > 3 T
Cau 69: Cho hinh lang tru ABC.A'B'C"' c6 ddy ABC latam giac déu canh a, AA'= ?a. Biét rang hinh

chiéu vudng goc cua A' 1én (ABC) 1a trung diém BC. Thé tich ctia khéi lang tru 4BC.4'B'C"
la

a3.\/§ B 3a3.\/§ C a3.x/€ 24°
s B. . T at
Loi giai

A.

Al (ol

Goi H latrung diém BC, vi tam gidc 4BC déunén ta cd AH = > =

Theo dé&: A'H L (ABC)= A'H L AH . Trong tam giéc vudng A'AH c6

2 2
At A i - 2034 a3

4 4 o
a*\B a3 3d\2
Suyra Ve ype =Bh= PR ==

Céu 70: Cho hinh ling tru ABC.A'B'C" ¢ day 1a tam giac déu canh bang a, hinh chiéu vudng goc cua
A" 1én mat phing (ABC ) tring véi trong tAm G ciia tam gidc ABC . Biét khoang cach giira

BC va AA' bang %. Thé tich khéi chép B'.ABC bang:

3 3 3 3
A.“ﬁ. B.“ﬁ. c.“ﬁ. D.“ﬁ.
= 36 9 18 12

Loi gidi
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Goi M 1a trung diém ctia BC, MH 1| AA' tai H.
Taco BC L (A4A'M )= BC L HM . Do d6 HM =d(A4A4',BC).

AM—i AG—i;»s v =M L g =300
2 AM 2
2
A'G=AG.tan30° =2, s, =L ampc="2 3,
3 2 4
| a*\3
Vease =5 A'GS e ? .

Céau 71: Cho lang try ABCD.A'B'C'D’ ¢6 ddy ACBD 1a hinh thoi canh a, biét A'.ABC 1a hinh chop déu
va A'D hop v6i mit day mot goc 45°. Thé tich khdi lang tru ABCD.A'B'C'D'1a :

3 3
A. . a6 C. a*\3. p, Y6
12 3
Loi giai
D’ A’
/\ /fl
c A X /// I
\ B l
/
v
70N
v/, N
A N
/D/” — =T .74
7/ <0g I\ """""
[ et S\
C B
Tac6 (A'D,(ABCD))= A'DG =45°.
Ta gidc ABC déu canh @ nén BG = a;ﬁ , =2BG = 2a;/§ .
: . 2
Tam giac A'DG vudng cantai G nén A'G=DG = a;/g .

=%a.(l\/§. 261?:/5 = 613 .

VABCD.A’B’C’D’ = SABCD .
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Cau 73:
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Cho hinh ling tru ABC.A'B'C’ ¢ day la tam giac déu canh « . Hinh chiéu vuong goc cua diém
A’ 1én mat phang (ABC ) trung v4i trong tim tam giac 4BC . Biét khoang cach giita hai duong

. 3 ; ‘.
AA" va BCbang %. Tinh thé tich V' ctia khoi lang try ABC.A'B'C'.

a*\3 a3 a’\3 a3

AV = . B. V= . C.V= . D. V=

6 24 - 12 3
Loi giai

Goi G la trong thm tam gidc ABC. Vi A'G L (ABC) va tam gidc ABC déunén A'ABC la

hinh chép déu. Ké EF 1 A4’ va BC L (AA'E) nén d(A44',BC)=EF =22 Pt 4G =h

3
4

2

Tach A'Ad= /h%(%} .

Tam gidc A'AG ddng dang v6i tam giac EAF nén

2
AA_AG_AG | 6 pae yappeon®3 [ [a3] a3 L, _a
EA FA FE 2 3 4
2 3
Thé tich V' ctia khdi lang tru ABC.A'B'C' 14 V = AG.S ;. :%.a f - al\z/g'

Cho hinh ling tru ABC.A'B'C’ ¢6 day 1a tam giac déu canh a . Hinh chiéu vudng goc cua diém
A’ 1én mit phang (ABC ) tring voi trong tAm tam giac ABC . Biét khoang cach giira hai duong

thang 44’ va BC bang #. Tinh thé tich ¥ cta khéi lang tru ABC.A'B'C’.

3 3 3 3
A.V:“‘E. B.V:“‘E. C.Vz‘“/g. Q.V:“‘B.
6 3 24 12

Loi gidi
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'

Goi M la trung diém cua BC. V& MH L A4' (H € BC).

Taco AM L BC, AGLBC = BC L(A'AG)= BC L MH = d(AA',BC)=MH .

2 2
AH =~ AM? — MH? = 3a” 3a” _3a
4 16

a3 ax/g
Taco ML _AGC _nGan — ag=-MHAG _ 4 "3 _a
AH  AG AH 3a 3
4
azx/ga 613\/5
Vay V=S, .AG = Lo .
Y ane 4 '3 12

Cho ling tru ABCD.A'B'C'D’ ¢6 ddy ABCD 1a hinh thoi canh «, tim O va ABC =120°. Goc
giita canh bén A4’ va mit day bang 60°. Dinh 4’ cach déu cac diém A4, B, D. Tinh theo a
thé tich ¥ ctia khéi ling tru da cho.
Ay =32 By o3 cy-P
2 6 - 2
Loi gii

D.V=d\3.
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Ta c6 tam giac ABD cantai 4 va BAD = 60° nén ABD la tam giac déu.

Goi H 1a trong tAm tam gidc ABD. Vi A’ cachdéu 4, B, D nén A'H 1a truc duong tron
ngoai tiép tam gidc ABD.Do d6 A'H L (ABD).

Suy ra goc giita A'4 va day (ABCD) 1a gbc A'AH = 60°.

Ta ¢6 AHz%AO:%. Do dé A'H:AH.tan6O°:3?a.

) 2
Ngodira S50, =28 5, =2'a f = 2\/5

2 3
Thé tich khi ling tru ABCD.A'B'C'D' 14V =8 ,.,.A'H = 2 2\5 %a _ 86 :

Cho hinh ling tru ABC.A'B'C’ ¢6 day ABC 1a tam giac vudng tai A, AB=a, AC =a~/3 . Hinh
chiéu vudng goc cua dinh 4’ 1én (ABC) tring voi tim cua dudng tron ngoai tiép cia tam giac
ABC . Trén canh AC lay diém M sao cho CM = 2MA . Biét khoang cach giita hai duong thang

A'M va BC bing % Tinh thé tich ¥ cta khéi lang tru da cho.

3 3 3
A.V:“f. B.V=a. cw:%. D.V:2a3\/§.

Loi giai
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B
T
P H
N <
K
° °C
4 M
Ké MN//BC, Ne AB. HK L MN , HI 1 A'K .
d(A'M;BC)=d(BC;(AMN))=d(H;(AMN))=HI = HI = % .
2
Ké AT //HK , AT "MN =P :HK=PT=§AT
Tam gidc ABC vudng tai 4 = 12 = 12 + ! - = 42 :HKZEAT:L.
AT?  AB*> AC* 3a 3 3
1 1 1 4 3 1
Tam giac A'HK vudng tai H = = - =—-—=—=oAH=a.
8 8 AH' H' HK' & & o
A R .7 A 1w ~ . ' 1 a3 3
Vay thé tich khoi lang tru da cho la: V =A4A'H.S . =a.5.a.a\/§= 5
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O
cz> QUAN HE VUONG GOC
E TRONG KHONG GIAN
O

BAI 5: GOC GIUA PUONG THANG VA MAT PHANG. GOC NHI DIEN

<0> LY THUYET.

2. GOC GIUA PUONG THANG VA MAT PHANG
Cho duong thdng a va mit phang (P).
* Néu a vudng goc v6i mit phang (P) thi ta néi géc giita dudng thang a va mit phang (P)
bang 90°.
* Néu a khong vudng gbc véi mit phiang (P) thi géc gifta a véi hinh chiéu @’ ciia né trén

(P) dugc goi la goc gitta duong thang a va mit phang (P).

* Géc giita duong thang a va mét phang (P) duoc ki hidu (a,(P))
* Néu « la géc giita dudng thang @ va mit phang (P) thi 0°<a <90°.

* Néu duong thang a nam trong mit phing (P) hodc song song v&i mit phing (P) thi

(a,(P)) =0°.

2. GOC NHI DIEN VA GOC PHANG NHI DIEN
Goc nhi dién
Dinh nghia:
Cho hai nira mit phing (B) va (Q,) c6 chung b 1a dudng thang d . Hinh tao boi (B), (Q))
va d dugc goi la goc nhj dién tao boi (F) va (Q,), ki hiéu [R,d,Q,].
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Q,_

d £?1

Hai nira mét phang (B), (Q,) goi la hai mit ctia nhi dién va d goi 1 canh cuia nhi dién
Chay: Hinh 5
a) Hai mat phing cat nhau theo giao tuyén d tao thanh bon gée nhi dién.
b) Goc nhi dién [P,, d, O,] con duoc ki hieula [M, d, N| vo1 M, N tuong ung thudc hai
nita mat phing (P,), (0,).
Géc phdng nhj dién
Pinh nghia
* Goéc phdng nhi dién ctia goc nhi dién la géc c6 dinh ndm trén canh ciia nhi dién, ¢6 hai
canh lan luot nam trén hai mit cia nhi dién va vuong goc vol canh cua nhi dien.
Chay:
a) P61 voi mot goe nhi dién, cac goc phing nhi dién déu bang nhau.
b) Néu mat phing (R) vudng goc véi canh d cia goe nhi dién va ct hai mat (P,), (0,) clia goe
nhi dién theo hai nira duong thing Ou va Ov thi 2Ov 1a gée phing nhi dién ctia goe nhi dién
tao bii (P.), (0).
¢) Goc nhi dién co goc ph?mg nhi dién la goc vuong duoc goi la goc nhi dién vuong.
d) So do goc phﬁng nhi dién duoce goi la so do goc nhi dien.
e) S6 do gdc nhi dién nhan gia tri tir 0° dén 180°.
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@ HE THONG BAI TAP TU LUAN.

DANG 3. XAC PINH GOC GIUA PUONG THANG VA MAT PHANG

<0> PHUONG PHAP.

Truimg hop 1. d 1 (P)=(d,(P))=90".
Truong hop 2. d khong vudng goc voi (P). Khi do ta [am nhu sau:

4

\¢
S

H /

Buéc 1. Tim d N(P)={I}.

Buwdc 2. Trén d 1ay diém A khac 1. Tim hinh chiéu H cta 4 1én (P). Thong thudng ta chon diém
A trén d thoa man A thudc dudng thang A vudng goc voi (P). (Khi d6 hinh chiéu cua 4 1a giao
diém cua A va (P)).

Buwoce 3. Suy ra (d,(/P\))z(Z,\HI):@.

Tinh AZH (néu d& bai yéu cAu tinh goc).
Vi du. Cho hinh chop S.ABCD c6 day la hinh vudng canh 24, canh bén S4 vudng goc mat day va SA4 =a.
Goi ¢ 1a goc tao boi SB va mit phang (ABCD). Xac dinh cote?.

Loi gidgi

Ta co6 SBN(ABCD)={B}.
Trén SB chon diém S. Ta ¢ S4 L (ABCD) nén 4 la hinh chiéu cua S 1én (4BCD).

Suy ra (m) = (SB,/@ — SBA.

Vay cot¢=§—j=2—a=2.
a
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<0> BAI TAP.

Cau 1:

Cau 2:
Cau 3:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cho hinh chép S.4BC c6 day ABC la tam giac déu canh a. Hinh chiéu vudng goc ca S 1én (4BC)
tring voi trung diém H cta canh BC. Biét tam giac SBC 1a tam giac déu. S do cua goc giira SA4
va (ABC).

Cho hinh 1ap phuwong ABCD.A'B'C'D'. Géc giita A'C’ va mit phing (BCC'B’) bang

Cho hinh hép dung ABCD.A'B'C'D' c6 day ABCD 1a hinh thoi canh a,A/B% =60° va A4 =a.
Goc hop boi duong thang BD' va mit phing (4BCD) bang

Cho hinh lang try ding ABC.A'B'C’ ¢6 AABC déu canh a, AA' =/3a. Géc giira dudng thing 4B’
va (ABC) bang

Cho hinh thoi ABCD tam O c6 BD =4a, AC =2a. Lay diém S khong thudc (4BCD) sao cho
SO L (ABCD). Biét tan SBO = % S6 do goc gitra SC va (ABCD) bang

Cho hinh chop tir gide S.ABCD c6 day 1a hinh vuong canh a,S4 L (ABCD) va SA = a. Goc giita
duong thang SB va (SAC) 1a

Cho khdi chép S.ABC c¢6 SAL(ABC), tam gisc ABC vuéng tai B,AC=2a,BC=a,
SB =2a/3. Géc gitta SA va mit phing (SBC) bing

Cho hinh chép S.ABC c6 SA L (ABC),S4 = 2a+/3, AB = 2a, tam giac ABC vudng cén tai B. Goi
M 14 trung diém cta SB. Goc giita dudng thing CM va mit phing (S4B) bang

Cho hinh chop S.4BCc6 ddy ABC la tam gidc déu canh a, canh bén SA4 vudng goc voi mat day
va SA=2a.Goi M la trung di€ém cua SC . Tinh c6sin cua goc « la goc gitta duong thang BM
va mit phang (4BC).

Cho hinh chép S.4BCD c6 day 1a hinh thoi tim O canh a va tam giac ABD déu. SO

vudng gbc mit phang (ABCD)va SO =2a. M la trung diém ctia SD. Tang goc gitta CM va
(ABCD)la:

a\/—

Cho hinh chép S.4ABCD cé day la hinh thoi canh a, SA=SB=SD =—— BAD 60°. Goi «

1a goc giita dudng thang SD va mat phang (SBC). Gié tri cosa bﬁng

Cho hinh chép ttr gidc déu S.ABCDc6 SA= AB =a. Goi M la trung diém cia canh BC. Tinh
tang clia goc tao bdi duong thang DM véi mit phiang (SA4B).

Cho hinh chép tir gidc déu S.4BCD véi Ola tm cua da giac ddy. Biét canh bén bang 2ava
SO =a+/3 . Tinh goc gitra canh bén va mat day.

Cho hinh chop S.ABC ¢y SA=SB=SC ASB = 90° BSC = 60° ASC= 120° Tinh gbc gitra
duong thang SB va mat phing (4BC).

Cho hinh chép S.4ABCcéd day la tam giac vudng can tai B, AB=a, SAL AB, SC 1L BC,
SB=2a.Goi M,N lan luot 1 trung diém cua S4, BC va a 1a goc gitta MN va (ABC). Gié tri

cosa bang
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chop S-4BCD ¢4 day 1a hinh thoi canh ¢, SA=SB=S8D =a BAD = 60° . Goc gitra
duong thang S4va mp(SCD) bang

Cho hinh chép S.ABCD ¢4 day ABCD 13 hinh vuong canh 4. Canh bén SA=2ayy vuong goc
v6i day. Goi ¢ 14 géc gitta SAva (SBC). Khi d6

Cho hinh chép S.ABCD c6 dady ABCD la hinh thang vuongtai Ava B; AB=BC=a, AD =2a
. Canh bén S4 = a2 va vudng goc v6i day. Goc giita duong thang SC va mit phang (SAD)C(’)
s6 do bang

Cho hinh lang try ding ABC.A'B'C"' ¢6 ABC la tam giac déu canh a, canh bén A4'= a\/g . Goéc
gitta dudng thang AB'va miat phang (A4BC)la

Cho hinh chop S-ABC ¢ S4 L (ABC)vatam giac 4BC vuong tai €. Biét 4B=2a SA= a2

, ABC=30" Tinh géc gitta SCva (S4B).

Cho tir dién OABC c6 OA=OB =O0C va d6i mot vudng goc. Tang cua goc giita duong thing
OAva mit phang (ABC)béng

Cho hinh chop S.ABCD c6 day ABCDla hinh chir nhat, canh AB=a, AD = a3 , SA= a2
va vudng goc voi mit day. Goc giita dudng thing SB va mp(SAC) bang

Cho hinh chép S.4BCD c6 day 14 hinh vudng canh a . Biét S4 L (ABCD) va SA=a.Goi M,N
lan luot 1a trung diém cua SC, BC . Tinh goc giita hai dudng thang MN va BD.

Cho hinh chop S.ABC c6 SB=a,day ABC 1atam giac vudngtai 4 c6 BC =a . Hinh chiéu vudng
goc clia Slén (ABC)tring véi trung diém H cia BC . Tinh goc gitta SAva (ABC).

Cho hinh chop S.4BCD c6 ddy ABCD la hinh thang vuong tai Ava B, AD=2a,AB=BC=a
, SAvudng goc voi mat phang day. Biét SC tao vdi mit phang day mot goc 60°. Tinh goc giira
duong thing SD va mit phing (SAC ) .

Cho hinh chép tam giac déu S.4BC c6 do dai canh day bang a . D6 dai canh bén cua hinh chop
bang bao nhi€u dé goc gitra canh bén va mat day bang 60°?

Cho hinh chop S.4ABCD c6 day la hinh thang vuong tai Ava B, AB=BC=a,AD =2a, SA
vudng goc véi mat day (ABCD), SA=a. Goi M,N lan luot la trung diém ciia SB,CD . Tinh
cosin cua goc gitta MN va (SAC).

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh a, canh bén S4 vudng goc vdi mat
phang day, S4 = a2 . GoiM , N lan luot 1 hinh chiéu vudng goc cua diém A 1én cac canh SB
,8D . Géc giita mat phang (AMN )va dudng thang SB bang

NG

Cho hinh chép S.ABCD c6 day 1a hinh chit nhat voi AB=ava AD = aT , mit bén S4B la tam

giac déu va nam trong mit phang vudng goc voi mat phang day. Goc gitta duong thang SB va
mit phing (SCD) bang

Cho tir dién déu ABCD . Cosin goc giita AB va mit phang (BCD) bang
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Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:
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Cho hinh chop S.4BCc6 diy ABC la tam gidc déu canh 2a, SA L(ABC), 54 = a2 . Goc giita
duong thing SC va mit phing (SAB)bing:

! ! ! 1 D —_ 7
Cho hinh lang tru ABCAB'C'¢y AA' = axf‘_O , AC = a\/g, BC=a, ACB=135° Hinh chiéu

vudng goc cua C'1an mit phang (AB C ) tring v6i trung diém M cua AB . Tinh goc tao bai dudng
thdng C'M v6i mit phing (ACC'A').

Cho hinh chop tir giac déu S.4BCD c6 tit ca cac canh bang d. Goi M 14 trung diém SD . Tang
ctia goc gitra duong thing BM va mit phing (ABCD)béng

Cho hinh chép tir giac déu S.ABCD c6 canh day bang ¢, tam O. Goi M va N lan luot 13 trung
diém cia SAva BC. Biét rang goc giita MN va (ABCD) bang 60", cosin goc giita MN va mat
phang (SBD)bﬁng:

Cho hinh chép S.4BCco day 1a tam giac vudng tai B, canh bén S4vudng goc véi miat phing
day, AB=2a, BAC = 60° Va 4 = a2 . Goc giita dudng thing SB va mit phing (S4C)bing
Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh (¢cd SA L (ABCD) va 84 = a2 . Goi
M 1a trung diém SB . Tinh tan goc giita duong thang DM va (ABCD) :

Cho hinh chop S.4BCD c6 day ABCDla hinh thang vuong tai Ava Bvac6 AB=BC=a,
AD =2a,cd SAvudng goc voiday va SA=a.Goi M, N lan luot 1a trung diém cua SBva CD
. Tinh cosin cua goc gitta MN va (SAC).

a~10
4

Cho hinh lang tru ABC.A'B'C'cé AA' = , AC=a\2, BC=a, ACB=135°. Hinh chiéu

vudng géc cua C'1én mit phiang (ABC)tring véi trung diém M cia 4B . Tinh goc tao boi
duong thang C'M véi mit phing (4CC'A")?
Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh binh hanh, AB =2a, BC = a, ABC =120°.Canh

bén SD = a~/3 va SD vudng goc v6i miat phang ddy. Tinhsin cia goc tao boi SB va miat phiang
(S40).
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O
cz> QUAN HE VUONG GOC
E TRONG KHONG GIAN
O

BAI 5: GOC GIUA PUONG THANG VA MAT PHANG. GOC NHI DIEN

<0> LY THUYET.

2. GOC GIUA PUONG THANG VA MAT PHANG
Cho duong thdng a va mit phang (P).
* Néu a vudng goc v6i mit phang (P) thi ta néi géc giita dudng thang a va mit phang (P)
bang 90°.
* Néu a khong vudng gbc véi mit phiang (P) thi géc gifta a véi hinh chiéu @’ ciia né trén

(P) dugc goi la goc gitta duong thang a va mit phang (P).

* Géc giita duong thang a va mét phang (P) duoc ki hidu (a,(P))
* Néu « la géc giita dudng thang @ va mit phang (P) thi 0°<a <90°.

* Néu duong thang a nam trong mit phing (P) hodc song song v&i mit phing (P) thi

(a,(P)) =0°.

2. GOC NHI DIEN VA GOC PHANG NHI DIEN
Goc nhi dién
Dinh nghia:
Cho hai nira mit phing (B) va (Q,) c6 chung b 1a dudng thang d . Hinh tao boi (B), (Q))
va d dugc goi la goc nhj dién tao boi (F) va (Q,), ki hiéu [R,d,Q,].
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Q,_

d ‘91

Hai nira mét phang (B), (Q,) goi la hai mit ctia nhi dién va d goi 1 canh cuia nhi dién
Chay: Hinh 5
a) Hai mat phing cat nhau theo giao tuyén d tao thanh bon gée nhi dién.
b) Goc nhi dién [P,, d, O,] con duoc ki hieula [M, d, N| vo1 M, N tuong ung thudc hai
nita mat phing (P,), (0,).
Géc phdng nhj dién
Pinh nghia
* Goéc phdng nhi dién ctia goc nhi dién la géc c6 dinh ndm trén canh ciia nhi dién, ¢6 hai
canh lan luot nam trén hai mit cia nhi dién va vuong goc vol canh cua nhi dien.
Chay:
a) P61 voi mot goe nhi dién, cac goc phing nhi dién déu bang nhau.
b) Néu mat phing (R) vudng goc véi canh d cia goe nhi dién va ct hai mat (P,), (0,) clia goe
nhi dién theo hai nira duong thing Ou va Ov thi 2Ov 1a gée phing nhi dién ctia goe nhi dién
tao bii (P.), (0).
¢) Goc nhi dién co goc ph?mg nhi dién la goc vuong duoc goi la goc nhi dién vuong.
d) So do goc phﬁng nhi dién duoce goi la so do goc nhi dien.
e) S6 do gdc nhi dién nhan gia tri tir 0° dén 180°.
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@ HE THONG BAI TAP TU LUAN.

DANG 3. XAC PINH GOC GIUA PUONG THANG VA MAT PHANG

<0> PHUONG PHAP.

Truimg hop 1. d 1 (P)=(d,(P))=90".
Truong hop 2. d khong vudng goc voi (P). Khi do ta [am nhu sau:

4

\¢
S

H o |

Buéc 1. Tim d N(P)={I}.

Buwdc 2. Trén d 1ay diém A khac 1. Tim hinh chiéu H cta 4 1én (P). Thong thudng ta chon diém
A trén d thoa man A thudc dudng thang A vudng goc voi (P). (Khi d6 hinh chiéu cua 4 1a giao
diém cua A va (P)).

Buwoce 3. Suy ra (d,(/P\))z(Z,\HI):@.

Tinh AZH (néu d& bai yéu cAu tinh goc).
Vi du. Cho hinh chop S.ABCD c6 day la hinh vudng canh 24, canh bén S4 vudng goc mat day va SA4 =a.
Goi ¢ 1a goc tao boi SB va mit phang (ABCD). Xac dinh cote?.

Loi gidgi

Ta co6 SBN(ABCD)={B}.
Trén SB chon diém S. Ta ¢ S4 L (ABCD) nén 4 la hinh chiéu cua S 1én (4BCD).

Suy ra (m) = (SB,/@ — SBA.

Vay cot¢=§—j=2—a=2.
a
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@ BAI TAP.

Ciu 1:  Cho hinh chép S.ABC c6 day ABC 1a tam giac déu canh a. Hinh chiéu vudng goc cua S 1én (4BC)
tring voi trung diém H cta canh BC. Biét tam giac SBC 1a tam giac déu. S do cua goc giira SA4
va (ABC).

Loi gidi

Ta co SH L(ABC).
— (54(4BC))=SAH a

a3

AABC va ASBC 14 hai tam giac déu canh a nén AH = SH = -

Suy ra ASHA vuong can tai H = a =45°.
Ciu 2: Cho hinh 1ap phuong ABCD.A'B'C'D’. Géc giita A'C’ va mat phing (BCC'B’) bang

Loi gidai

A’ D’

|

1
B : C

1

-S| RN |
B (-

D& dang thiy géc giita A'C’ va mit phing (BCC'B) 1a A'C'B' = 45°.
Cau3: Cho hinh hop dimg ABCD.A'B'C'D’ ¢6 day ABCD la hinh thoi canh a, ABC =60° va AA'=a.
Goc hop boi duong thang BD' va mit phang (4BCD) bang

Loi gidi
A B
1
1 L
D s
—
A .
A)._,i_______ B’
2,7
4
&
D’ C’

Do DD' 1 (ABCD) nén goc hop boi dudong thing BD' va mit phing (ABCD) la D'BD.
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an BP0 __a__B3

=2 X2 DBD=30"
BD a3 3
Cau 4: Cho hinh lang tru dimg ABC.A'B'C’ ¢6 AABC déu canh a, A4’ = \[3a. Goc giira duong thing 4B’
va (ABC) bang
Loi gidi
A C’
a3
A¥) [9;
a
B
ABC.A'B'C'1a lang try dimg nén AB 1a hinh chiéu vudng goc clia AB’ trén (4BC).
Suy ra goc giita duong thang AB’ va (ABC) bang B'AB.
AB'AB vudng tai B nén tan B'AB = Bi =3 = B'AB = 60".
Cau5:  Cho hinh thoi 4BCD tam O ¢6 BD = 4a, AC =2a. Lay diém S khong thudc (4BCD) sao cho
SO 1 (ABCD). Biét tan SBO = % 36 do goc giita SC va (4BCD) béng
Goc giita SC va (ABCD) 1a goc SCO.
BD =4a = BO =2a;
SO = BO.tan SBO = Za% = a;
AC=2a= 0C =a.
Vay SCO = 45°.
Cau 6:

Cho hinh choép tir giac S.ABCD c6 day 1a hinh vudng canh a,S4 L (ABCD) va SA = a. Goc gitra
duong thang SB va (SAC) 1a

Loi gidi
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Goi / 1a tam cua hinh vudng ctia ABCD.
Vi ABCD la hinh vuéng nén BD 1 AC.

Mt khac vi S4 L (ABCD) nén SA4 L BD.
Suy ra BD L (SAC) do d6 goc gitta duong thing SB va (SAC) 1a goc BSI.

Taco SB=a2:BI =

2
2
:>sin§S\I=ﬂ=l:>§S\I=30".

SB 2

Cau7: Cho khoi chép SABC c6 SAL(ABC), tam giac ABC vudng tai B, AC=2a,BC =a,

SB =2a/3. Géc gira SA4 va mit phing (SBC) bing

Loi gidi

Ké AH 1 SB(H e SB) (1).

Theo gia thiét, ta c6:
BC 184
= BC L(SAB)=BC LAH  (2)
BC 1 4B
Tu (1) va(2)suyra AH L (SBC).
Do d6 goc giita S4 va mit phang (SBC) bang goc giita S4 va SH bang ASH.
Taco AB=+AC* - BC* =a/3.

Trong ASAB ta c6 sin ASB = AB _ a3 _1

SB 2a3 2

Vay ASB = ASH =30".
Do d6 goc giita S4 va mit phang (SBC) bang 30°.
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Cau 8:

Cau 9:
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Cho hinh chép S.ABC c6 SA L (ABC),S4 = 2a+/3, AB = 2a, tam giac ABC vudng can tai B. Goi
M 14 trung diém cua SB. Goc giita dudng thing CM va mit phang (SAB) bang
Loi gidai

= BC L (S4B).
BC L 54

Do d6 BM 1 hinh chiéu cua CM 1én mat phing (SAB).

) {BC 1 4B
a Co:

Suy ra (m) = CMB.

BC 24B  24B 224 L,

MB  SB  [s4*+ 4B’ \/(2ax/§)2+(2a)2

Ta co: tan C% =

Suy ra CMB = 45°,

Vay (CM,(S4B))=45"
Cho hinh chép S.4BC c6 day ABC la tam giac déu canh a, canh bén S4 vudng gbc voi mit day
va SA=2a.Goi M la trung diém ctia SC . Tinh cdsin cta goc « 1a goc gitra dudng thing BM
va mat phang (ABC) .

Loi gidi

1. Dang toan: Day la dang toan tinh cosin ctia goc giita dudng thiang va mit phiang.
2. Hwéng giai: Xac dinh géc theo dinh nghia va tinh cosin ctia goc theo hé thuc lugng trong tam
giac.
B1: Xéc dinh hinh chiéu cia duong thing BM trén mit phang (ABC); Tir d6 x4c dinh goc
gitta duong thing BM va mit phang (A4BC).

B2: Str dung hé thirc lugng trong tam giac vudng dé tinh cosin ciia gbc néi trén.
Tir d6, ta cé thé giai bai toan cu thé nhw sau:
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S

?_____<___
|
1
|
1
1
1
|
|
|
1
|
|
|
|
|
1
1
1
1
1
1
|
|
|
a

A
)
.

=

"
Goi H la trung diém canh AC.

Ta c6 MH la duong trung binh cua tam giac SAC = MH //SA va MH = %SA =a.

Ma SA L (ABC)= MH L1 (ABC) = BH lahinh chiéu cia BM trén mit phing (ABC).

Suy ra goc gitra duong thing BM va mit phang (ABC)1a goc giita hai dudng thang BM va

BH va bang goc MBH . Vay a = MBH .

Taco BH = “23 — BM =~ MH?+BH? = “27 .
BH 21

Suyra cosg =——=——-.
BM 7

Cho hinh chép S.ABCD c6 day 1a hinh thoi tim O canh «a va tam giac ABD déu. SO

vudng goc mit phang (ABCD)Vé SO =2a. M la trung diém ciia SD. Tang goc gitta CM va
(ABCD)la:

Loi giai
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, 2
Goi [/ 1a trung diém OD = MI la dudng trung binh tam giac SOD = MI = % 2a =a va

MI J/ SO => MI 1 (ABCD).
IC 1a hinh chiéu cia MC 1én mit phing (ABCD).
Géc gitta MC véi (ABCD)1a MCI .
N 1
Tam giac ABDdéu = BD =a = Ol :ZBD :%.

a\3

OC=04=——.
2

Xét tam gidc OCI vuong tai O:

Xét tam gidc CMI vudng tai I:

Cl a1 13
4
Cau 11: Cho hinh chop S.4ABCD c6 day la hinh thoi canh a, S4 =SB =SD —i BAD = 60°. Goi

1a goc giita dudng thang SD va mit phang (SBC). Gié tri cosa bang
Loi gidi

1. Dang toan: Tinh goc giita duong thiang va mat phang trong khong gian

2. Huwong giai:

B1: Goi G la trong tAim ciia A4BD , tinh d(G;(SBC)) =GH .

B2: Tinh d (M ;(SBC)) =%.d(G;(SBC)) :%GH = “‘éﬁ
B3: Vi MD//(SBC)=>d(M;(SBC))=d(D;(SBC))=DK = "*éﬁ

Goi K Ia hinh chiéu cia D1én (SBC). Khi do goc gitta SD va mit phing (SBC)l1a DSK

T do, ta co6 theé gidi bai toan cu thé nhw sau:
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S

E
A S

D@ thdy hinh chép S.4BD déu. Goi G la trong tm ciia A4BD . Khi d6 SG L (A4BCD).

GB L AD

= GB L BC= BC L (SBG).Ké¢ GH L SB, (H € SB).
AD//BC

Do AA4BD déu nén {
Khi d6: GH 1 (SBC) = d(G;(SBC))=GH .

Ta c6: c;B:%.&:&:>SG=\/SBZ—BG2 =$.

2 3
Xét ASGBvudng tai G : GH.SB = SG.GB = GH =2 915 :
3 ax/g

Ma d(M;(SBC))=%.d(G;(SBC))=EGH= -

Goi K 13 hinh chiéu cia D1én (SBC). Khi d6 goc gitta SD va mit phing (SBC)1a DSK .

Vi MD//(SBC)=>d(M;(SBC))=d(D;(SBC))=DK = “‘éﬁ
a15
Xét ADSK vudng tai K thi: sina :sinﬁ(:%: 6 :ﬁ,
SD & 3
2

/ 5 2
—cosa=,[l-—=—
9 3

Cho hinh chép ttr gidc déu S.ABCDc6 SA= AB =a. Goi M la trung diém cia canh BC. Tinh

tang clia goc tao boi duong thang DM véi mit phang (SA4B).

Loi gidi
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Goi Ola giao diém ciia 4C va BD = O 1a trung diém ctia 4Cva BD.
Do hinh chép S.4BCD déu = SOL (ABCD).
Hinh vuéng ABCD c6 canh AB=a—= AC =BD = a2 .

a2

SA=AB=a = ASAC vubdngcantai S = SO = >

Ké DM cat ABtai E = DM ~(SAB)={E}.

d(D;(548))

Goi goc tao boi DM va (SAB)la o = sina = DE

2
Ta cb6 DM =MC? + DC* = /(gj +a° =§:>DE:2DM=a\/§.

Ké OI L AB = AB 1 (SOI)

Ké OH L SI = OH L (S4B).

d(D;(S4B)) DB
d(0;(S4B)) OB

=2=d(D;(S4B))=2d(0;(S4B))=20H .

Xét ASOI vudng tai O, OH la duong cao, ta co:

1 1 1 2 4 6 a6
O SO Tor @ Tt T
a6
d(D:(S4B)) 3 30

Do d6: sina =

DE a5 15

.. 95 .
Taco: sina+cos’a=1=cosa = vi a €[0°;90°].
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

. sina 26
Vay tana = =—
cosa 13

Cau 13: Cho hinh chép tir giac déu S.ABCD véi Ola tim cua da giac day. Biét canh bén bang 2ava
SO =a~/3 . Tinh goc gitra canh bén va mat day.
Loi giai

S

B

Theo tinh chat hinh chép tir giac déu nén Ol hinh chiéu vudng goc ciia S 1én mit phing
(ABCD).

Canh bén SC c6 hinh chiéu trén (4BCD)1a OC .

Do do (SC,(4BCD))=(SC;0C).

Vi ASOC vuéng tai Onén (SC;0C) = SCO.

— SO a3 B _ —

sinSCO=—=—=—=5CO=60°.
SC  2a 2

Céu 14: Cho hinh chop S-4BC ¢ SA=SB=SC ASB=90° BSC=60° ASC=120° Tinh goc giira
duong thang SB va mat phing (4BC).
Loi giai

o

b
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Cau 15:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

+) Vi S4 =SB =SCva ASB=90°, BSC = 60°nén ASBC déu va ASBAvudng can tai S . Gia st
SA=atacd: SA=SB=SC=BC=ava AB=av2.

+) Xét ASAC can tai Stacé: AC=~a’+a* —2.a.a.cos120° = a/3.
+) Xét AABCc6: AC* = AB* + BC* =3a*, do @6 AABCvudng tai B .
+) Goi D14 hinh chiéu cua §1én mit phiang (ABC), vi SA=SB=SCnén DA=DB=DC, do

o7 s

d6 D1a trung diém cua ACva SD =+/SC>—DC? = |a® —( > —

5

+)Taco (SB,(4BC))=(SB,DB) = SED.

. —_— D 1 —_—
+) Xét ASBD , vuong tai D ; sin SBD = i—B = 5 = SBD =30°.

Vay goc giita duong thang SB va mit phing (ABC)la 30°.

Cho hinh chop S.ABCcé day la tam giac vudng can tai B, AB=a, SAL AB, SC 1L BC,
SB=2a.Goi M,N lan luot 1a trung diém cta S4,BC va a la goc gitta MN va (ABC). Gié tri

cosa bang

V& SD L (4BC)

) AB 1 54
Khi do ta co = AB 1 AD
AB 1 SD

= BC 1 CD

BC 1L SC
BC 1 SD

Suy ra ABCD 1a hinh vudng

Goi H 1a trung diém cua ADkhi d6 MH || SD = MH L (ABC)
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Cau 16:

Cau 17:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

= a=MNH (a 1 goc gitta MN va (4BC)).

SD =+/SB* - BD? =\/(2a)2—(aﬁ)2 =a\2.

MH:lSD=“22, HN =a, MN =~/ MH? + HN> =§

2
Vaycosa:ﬂ: a :ﬁ.
MN a6 3
2

Cho hinh chop S-4BCD ¢ day 1a hinh thoi canh 4, SA=SB=SD=a BAD = 60° . Goc gitra
duong thang S4va mp(SCD) bang

Do ABCD1a hinh thoi va géc BAD = 60°nén ABD 1a tam gidc déu canh a

a3

Goi H la trong tam tam giac ABD. Taco6 DH = 3

6
Vi SA =SB =SD=anén SH L (ABCD). SH =~/SD* — DH* :%
Goi F 1a hinh chiéu vuéng goc ctia H 1én SDkhi d6 ta c6 HF 1 mp(SCD). Tinh dugc
rpy_ SHDH _ a2
SD 3
. .z . . FH CH 2
Goi 7 1a hinh chiéu cua A41én (SCD)khi d6 FH song song voi Al. Tacd —=——=—
Al CA 3
Nen Al =3 g — Y2
2 2

N2

2 — . == Al —
Goc gifra duong thang SA4 va mp(SCD)la goc ASI . sin ASI = < = > = ASI =45°.

Cho hinh chép S.ABCD ¢4 day ABCD 13 hinh vuong canh 4. Canh bén SA=2ayy vuong goc
v6i day. Goi @ la goc gitta S4va (SBC). Khi d6
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Cau 18:

Cau 19:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi gidi

Ké AH 1 SB, ching minh dugc AH L (SBC), Khi dogoc gitta SAva (SBC)la goc ASH hay
ASB vatacd SB=av/5 .

S4  2a 2
cosa=—=

SB a5 5

Cho hinh chop S.4ABCD c6 ddy ABCD 1a hinh thang vudngtai 4va B; AB=BC=a, AD =2a
. Canh bén S4 = a~/2 va vudng goc véi day. Goc giita dudng thing SC va mit phing (S4AD)co

s6 do bang
Loi giai
A
AN
I g
7 T S
|'Ili'rd- }\' . i'/ ///./
=z e
B o
s g . JAE//BC o - N
Goi E'la trung diém cua 4D, ta co suy ra tir gidc ABCE 1a hinh thoi, ma
AE=AC=AB=a

~

A =90°nén to giac ABCE la hinh vudng.

. |CE L AD . . S o .
* Ta co = CE 1 (SAD)nén SE 1a hinh chicu vudng goc cua SC trén (SAD).
* (SC,(54D)) = (SC,SE) = CSE
*Tinh duge CE = AB = a; AC = aJ2;SC =~/SA* + AC* =2a.
Do do sinC/’ﬁ:g:l:C/'S‘\E:%”.
SC 2

Cho hinh lang try ding ABC.A'B'C"' ¢c6 ABC la tam giac déu canh a, canh bén AA'= a\/g . Goéc
gitta duong thing AB'va mit phang (A4BC)la

Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A

: C
*Vi BB' L (ABC)nén AB 14 hinh chiéu vudng géc cia AB'trén (ABC).
*Ta o6 AB'(ABC))=(4B', AB)= B"AB.

BB _Ad

— 3= BAB'=60".
AB

* Tam giac ABB'vudng tai Bnén tan BAB'=

Cau 20: Cho hinh chép S-4BCc6 S4 1 (ABC)vatam giac 4BC vuong tai €. Biét 4B =2a SA= a2

, ABC =30’ . Tinh goc gitra SCya (SAB).

Loi giai

Ké CH L AB, theo gia thiét thi CH L S4nén CH L (SAB).

Vay thi (SC;(SAB)) CSH va cha ¥ tam gidc SHC vudng tai H . Ta cé sin CSH = I;g
Tinh toan AC = AB.sin30° =a; SC=~/SA>+ AC* =a\3; HC = AC.sinCAH = a.sin 60°
_av3
=

Vay nén sin CSH = %tt’rc 1a sin CSH =30".

Cau 21: Cho tir dién OABCc6 OA=O0B =0C va d6i mot vudng goc. Tang cua goc giita duong thing
OAva mit phang (ABC)béng
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Cau 22:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi gidi

Goi /1a trung diém ctia BC = Ol L BC,ké OH L AI (H € Al ) = OH L (ABC).

Ta dugc goc giira duong thing OA4 va mit phing (ABC ) chinh 13 goc giira hai duong thang 04
, AH va bang OAH = OAI .

BC a\/z
5

Gidsut OA=0B=0C=a,taco OI=7=

a2
: . —— [ 2
Xét tam gidc OAI vuodng tai Ocod tan OAl = or =2 N2
0A a 2

Cho hinh chop S.ABCD c6 day ABCD la hinh chir nhat, canh AB=a, AD = a\/§ , SA= a2
va vudng goe véi mit day. Goc gitra duong thang SB va mp (SAC) bing

Loi giai

Ké BH L AC,ma BH 1 SA= BH 1 (SAC)

Suy ra goc gitta SB va (SAC)1a goc gitta SB va SH bang BSH .
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Tacd SB=+/SA> + AB> = (aﬁ)2+a2=aﬁ, 1 1+ 1 1.1 _4

BH? BA* BC* & 34 3d°

ofs
PG

Céu 23: Cho hinh chép S.4ABCD c6 day la hinh vuong canh a. Biét SA L (ABCD)va SA=a.Goi M,N
lan luot 1a trung diém cua SC, BC . Tinh goc giita hai dudng thang MN va BD.

~<  BH
= BH = i . Do ASBH vudng tai H nén sin BSH =——

—l — BSH =30°.

Loi gidi

Vi M, Nla trung diém cua BC, SCnén MN//SB .

Suy ra (MN, BD) = (SB, BD).

Ap dung dinh 1y Pytago cho tam giac S4B va tam giac SADta c6

SB =S4 + AB> =d* +a* = a2,

SD =S4 + AB* =Na* +d* = a2

ABCD 1a hinh vuéng nén BD = a2 . Vay tam gidc SBD 1a tam giac déu do d6
(SB.BD) = 60° = (MN, BD) = 60° .
Céu 24: Cho hinh chép S.4ABCc6 SB=a,diy ABC latam gidc vudngtai 4cd BC=a . Hinh chiéu vudng
goc clia Slén (ABC)tring véi trung diém H cia BC . Tinh goc gitta SAva (ABC).
Loi giai

S
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Cau 25:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
H 1a hinh chiéu cta S 1én (ABC ) ,suy ra AH 13 hinh chiéu cia S41én mit phang (ABC )

- (SA(ABC) (577 ).

Xét tam gidc SHB vudng tai H ,tacd SH=+/SB* —BH"* =

a3
=

Xét tam giac ABC vudng tai 4, co AH:%BC:%

Xét tam gidc SAH vudng tai H , c6 tan SAH —%=T E—\f — SAH =60°.

Cho hinh chop S.4BCD c6 ddy ABCD la hinh thang vuong tai Ava B, AD=2a,AB=BC=a
, SAvudng goc v6i mit phing day. Biét SC tao v6i mit phiang day mot goc 60°. Tinh goc giita
dudng thang SD va mit phing (SAC).

Loi giai

L)
B

SCN(ABCD)=C va hinh chiéu cia S trén mét phang (ABCD)1a 4 = hinh chiéu cia SC

trén mat phing (4BCD)1a AC = (SC,(ABCD))=(SC, AC)= SCA = 60°.

Xét tam gide ABCvudng tai Beo AC =+ AB*+BC* =~a’ +a’ =a 2.
Xét tam gidc SAC vudng tai Acé SA= AC.tan60° = av/2~/3 = av/6 va
SC =S4+ AC* =22a.

Xét tam gidc SADvudng tai A co SD =~/SA> + AD* =~/64> +4a> = a 10 .

Goi [ 1a trung diém cia AD.Tacod Al = %AD =a=> Al =BC.Laico AI// BCnén ABCI la

hinh binh hanh. Do d6 (7 = AB = a = %AD — AACD vuéng tai C = CD 1| ACma CD 1 S4
nén CD 1 (SAC).

Ta c6 SD N (SAC)= S va hinh chiéu cua D trén mit phang (S4C)1a C = hinh chiéu ciia SD
trén mat phing (SAC)1a SC = (SD,(SAC))=(SD,SC) = DSC .

—  SC 224 2\f

Xét tam giac SCD vudng tai Ccod cos DSC =— T — DSC ~26°33.
a
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Cau 26:

Cau 27:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chép tam giac déu S.4BC c6 do dai canh day bang a . D6 dai canh bén cta hinh chop
bang bao nhiéu dé goc giira canh bén va mit day bang 60°?
Loi gidi

Goi [ 1a trung diém BCva G la trong tim AABC

 (SA=SB=SC
Ta co:

GA=GB=GC

Suy ra SG la tryc cua (ABC)
Suy ra SG L (A4BC)
Ta c6: Ala hinh chiéu vudng géc cia A1én (ABC)va G la hinh chiéu vudng goc ctia S1én
(4BC)
Suy ra (S4;(ABC))=(54; AG) = SAG = 60°

2 2a\/§ a\/g

Taco: AG==A4]==""—"TF=""2-
3 3 2 3
Xét tam gidc SAG vudng tai G, ta co:

SG = tan 60°.4G = ﬁ.? —a

Cho hinh chop S.4ABCD c6 day la hinh thang vuong tai Ava B, AB=BC=a,AD =2a, SA
vudng goc véi mat day (ABCD), SA=a. Goi M,N lan luot 1a trung diém ciia SB,CD . Tinh
cosin cua goc gitta MN va (SAC).

Loi giai

Page 20

Swu tdm va bién soan



Cau 28:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi I = BN N AD . D& thay N la trung diém cua BI , do d6 MN //SI . Ké dudng thang qua D
va song song voi SI cit SA4 tai K = DK //SI = (MN ,(SAC)) = (DK ,(SAC))

D& thiy CK 1a hinh chiéu cta DK trén (SAC) = (DK, (SAC)) = DKC.

Tacod KA:%SAzz—a
3 3
2 2
— KC=KA + AC =1/%+2a2 :\/?a, KD =~ KA + AD? =‘/4%+4a2 =@a
. cos PRC - KC _ 55
KD 10

Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng canh a, canh bén S4 vudng goc vdi mat
phang day, S4 = a2 . GoiM , N lan luot 1 hinh chiéu vudng goc cua diém A 1én cac canh SB
,8D . Géc giita mat phang (AMN )va dudng thang SB bang

Loi giai

Goi 7 14 hinh chiéu vudng goc ctia 4 1én canh SC
Taco BC 1L AB,BC 1. SA= BC 1 (SAB)= BC 1 AM
AM | SB= AM 1 (SBC)= AM 1. SC

Tuwong tu: AN L (SCD)= AN 1 SC
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Vay SC L (AMN)tai I .

Ta cé M/ 1a hinh chiéu vudng géc cta SB 1én mit phing (AMN )

Suy ra goc giita SBva (AMN )1a goc SMI

Ta co sinS/M\I=£
SM
r 2 2a
Tacd SM.SB=SA" = SM =—
J3

SC =+/SA> + AC*? =2a
SISC=84>=SI=a

S 3

Vay sin SMI =—— == — SMI = 60°
SM 2

J6

Cau 29: Cho hinh chép S.ABCD cé day l1a hinh chir nhat vé1 AB=ava AD = aT’ mat bén S4B la tam

gidc déu va ndm trong miat phiang vudng goc v6i mit phang day. Goc giita duong thang SB va
mit phang (SCD)béng

Loi giai

L)

Goi H,Elan luot 1a trung diém cta AB,CD .
Do SAB1a tam giac déu c6 trung tuyén SH va nam trong mit phang vuéng goc voi miat phing

day nén SH L (ABCD).

CD 1 HE
' { = CD 1 (SHE)=(SCD) L (SHE).

Co
CD 1 SH

Ké HK L SEma (SCD)(SHE)=SE va (SCD) L (SHE)nén HK L(SCD)
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Cau 30:

Cau 31:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Co 12: 12+ l2:22_'_42:i2:>1_11<:&'
HK® HE* SH® 3a® 3a° a 2
a2
Do AB//CD = AB//(SCD)=>d(4B,(SCD))=d(B,(SCD))=d(H,(SCD))=HK = -

C6 SBN(SCD) =S nén sin(SB,(SCD)) =w =%:> (SB,(SCD))=45".

Cho tir dién déu ABCD . Cosin goc giita AB va mit phang (BCD) bang

Loi gidi

bat AB:a(a>O).
Goi M 1a trung diém DC, G la trong tdm tam giac BCD.

Vi ABCD1a tir dién déu nén AG L(BCD).
Khi d6 (4B;(BCD))=(4B;BG) = ABG .

Tnes BGlpy 2 a3 _al3
3 3 2 3

— B
Vay cosABG:—Gz 3 =£.
BA a 3

Cho hinh chop S.4BCc6 day ABC la tam gidc déu canh 2a, SA L(ABC), 54 = a2 . Goc giita
duong thing SC va mit phing (SAB)bing:

Loi giai
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Cau 32:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi M 1a trung diém AB . Khi do6 CM =~ AC? = AM* = a3, SM =~SA* + AM* = a+/3.

{CM LAB _ a1 (s48)

Ta co:

= M 1 hinh chiéu ctia C trén mit phang (SAB)
= SM 1a hinh chiéu ciia SC trén mit phang (S4B)
= (SC,(S4B)) = (SC,5M).

Vi CM L(SAB)nén CM L SM ,ma CM =SM = a3 do do tam gidc SMC vudng can tai M
. Vay (SC,(SAB))=(SC,SM)=CSM =45°.

! 1 1 1 D —_ 7
Cho hinh lang tru ABCAB'C'¢y AA' = axf‘_O , AC = a\/g, BC=a, ACB=135° Hinh chiéu

vudng goc cluia C'1an mit phang (AB C ) tring v6i trung diém M cua AB . Tinh goc tao boi dudng

thdng C'M v6i mat phing (ACC’A').

Loi giai

Dung MI L AC (1€ AC)va MH LC'I(H eC'T).
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

co: {AC“M = AC L(C'MI)ma HM < (C'MI) = MH L AC

AC L C'M

Tirva = MH 1 (ACC'A"). Do d6 goc tao boi duong thing C'M véi mat phing (ACC'A') 1

g6c HC'M =a.
1 ) 1 2 2 2
Mat khac, ta co S, 50 =ECA.CB.s1n135°:E.a 2.a.£:%:> S anc =%.

2 2
Lai 6 S, 0 = MIAC = M = 2ame - 4~ _ 47 _ a2
2 AC  24C 242 4

AM =%AB =%\/AC2 +CB* —2AC.CB.cos135° :%\/2a2 +a* —2a~2.a.cos135° :é,

Al =N AM? = IM? = ,/ 3c1:Ac_A1:af_3af:a‘/5_

4

C'I=C'C*-CI? = _aV2 .

16 2

M a\/— 2 1
cl a( 2

Cau 33: Cho hinh chop tir giac déu S.4BCD c6 tit ca cac canh bang d. Goi M 1a trung diém SD . Tang

Do 36 sina =

= a=30°

ctia goc gitra duong thing BM va mit phing (ABCD)béng

Loi giai

S

Goi H 1a hinh chiéu vudéng goc cia M trén (ABCD)Vé O=ACnNBD.
Ta c6 MH song song v&i SO va MH = %SO.
BM c6 hinh chiéu vudng goc trén (ABCD)la BH

Do d6 goc giita BM va (ABCD)1a MBH .
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Cau 34:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

2 2 3a\2
Ta c6 SO =~/SD* — OD? :‘/az_z%:azz :>MH=§; BH=%BD= “*/_.

4

a2
Trong tam giac MBH vuong tai H nén cé: tan MBH = MH _ 4 _ 1
BH 3a\2 3

4

Cho hinh chép tir giac déu S.4BCD c6 canh day bang ¢, tim O. Goi M va N lan luot 13 trung
diém cia SAva BC . Biét rang goc giita MN va (ABCD) bang 60", cosin goc giita MN va mat
phang (SBD)béng:

Loi giai

S

-
S~
-
~
S~
-~

- -
-

-
_________
=

-
-
-
-

Goi E, F lan lugt 1a trung diém SO, OB thi EF 1a hinh chiéu cia MN trén (SBD).
Goi P la trung diém OAthi PN 14 hinh chiéu cia MN trén (4BCD).

Theo bai ra: MNP =60
Ap dung dinh 1y cos trong tam giac CNP ta duoc:

3“ﬁ]2+“2 3av2 a V2 _sa®

)
4

NP? =CP? +CN?* —2CP.CN.cos45 = ) —. )
4 4 2 2 8

¢ 410 . MP = NP.tan60" =2 430 . S0=2MP="2 230 _

SB=+SO*+0B* =2a\2 — EF —a\>.

Ta lai c6: MENF la hinh binh hanh.

Suy ra: NP =

Goi I1a giao diém ciia MN va EF , khi d6 goc gitta MN va mit phang (SBD)1a NIF .

— K a2 4 25

COSNIF =—= . =
IN 2 ‘gJ10 5

Page 26

Swu tdm va bién soan



Cau 35:

Cau 36:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cho hinh chop S.4BCco day 1a tam gidc vudng tai B, canh bén S4vudng goc v6i mit phing

day, AB=2a, BAC=60°va s4 =42 . Goc giita dudng thing SB va mit phing (SAC)bing

Loi gidi

Trong mit phing (ABC)ké BH 1 AC
Ma BH 1 SA= BH 1(SAC)
Géc giita duong thing SB va mit phing (SAC)bang BSH .

3
Xét tam giac ABH vuong tai H, BH = AB.sin 60° = 2a.§ = a\/§
AH = AB.cos60° = 2a.% =a.

Xét tam gidc SAH vuong tai S, SH =~/SA* + AH’ =,[(a\/§)2 +a’ = a\/g.

Xét tam giac SBH vuong tai H co SH =HB = a\/g suy ra tam giac SBH vudng tai H .
Vay BSH =45°.

Cho hinh chép S.4ABCD c6 day ABCD la hinh vudng canh (¢cd SA L (ABCD) va SA4 =a~2 . Goi
M 14 trung diém SB . Tinh tan goc gitra dudng thang DM va (ABCD) .

Loi giai
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Cau 37:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Goi N la trung diém AB .

1 2
Ta c6: MN I dudng trung binh ctia ASABnén MN//SAva MN =54 = %

Laico: SA L (ABCD).
Do d6 MN L (ABCD)(1).

Suyra MN L DN .

Ta c6: N 1a hinh chiéu vudng géc cia M 1én (4BCD) va D14 hinh chiéu vudng géc ctia D1én
(4BCD).

Suy ra (DM;(ABCD))=(DM;ND) = MDN (MDN nhon vi AMND vudng tai N ).

Ta c6: DN = AD? + AN? = “*f .
Xét AMND vudng tai N, co:

MN 10

tan MDN =——=——.
DN 5

Vay tan(DM;(ABCD))=

MS‘
(e)

Cho hinh chop S.4BCD c6 day ABCD]la hinh thang vuong tai A4va Bva c6 AB=BC=a,
AD =2a,¢cd SAvudng goc voiday va SA=a.Goi M, N lan luot 12 trung diém cua SB va CD
. Tinh cosin cua goc gitta MN va (SAC).

Loi gidi
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+) Xéc dinh giao diém ciia MN va (84C):
+) Chon mp chira MN 1a mp (SBN)
+) Giao tuyén (SBN) m(SAC) =8I Trong (SBN) goi SINMN =P ,suyra P= MNm(SAC) .
+) Xéac dinh goc (MN,(SAC)) :

+)Tacd AC? = AB> + BC> =24°; CD* = CK> +KD* =2a°; AD* =(2a)’ =44’
= AC*+CD* = AD* = AACD vuéng tai C = CD 1 AC ma CD 1 SAnén CD L (SAC)

+) Géc (MN,(SAC))=(MN, PC) = NPC

+) Tinh goc NPC:

+) Ta co NC:CTD:a\z/E.

+)Tacé I latrungdiém BN va M latrung diém SBsuyra Platrongtim ASBN = PN = %MN

+) Goi H trung diém 4B suy ra MH//SAdo d6 AMNH vuéng tai H. = MN =~ MH?* + HN?

2 2
=\/(ﬁj +(a+2aj =“*£E do do PNz%MN:a\/E.

2 2 3

2 2
Tur d6 suy ra PC:W:\/(CI\QE) _(a\/ij :ax/ﬁ

2 6
aN22
+)Cosincﬁagéc]@:cos]@:PC: 6 :\/E.
PN ay10 10
3
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a~10
4

vudng goc ctia C'1én mit phang (ABC)tring véi trung diém M ciia 4B . Tinh géc tao boi
duong thang C'M vé&i mit phang (ACC'4’)?

Loi giai

CAu 38: Cho hinh lang try ABC.A'B'C'co AA' = , AC=a\2, BC=a, ACB=135°. Hinh chiéu

1. Dang toan: Pay 1a dang toan tinh goc giita duong thang va mit phang.

2. Hudng gidi: V& hinh, cht y dudng cao cta lang tru 1a C'M .

B1: Xéc dinh goc giita C'M v6i mit phang (ACC’'4’). Ta tim hinh chiéu vudng géc cua C'M
v6i mit phang (ACC'4A"). Tir M ké duong vudng goc véi AC, ta xac dinh dugce goc.

B2: Pua goc gitta duong thang va mat phang vé tinh goc trong tam giac vudng.

B3: Dua vao gia thiét tinh d6 dai 2 canh ctia tam giac vudng. Tt d6 suy ra s do goc ciia tam
giac vuong.

Tir do, ta c6 thé gidi bai toan cu thé nhw sau:

A’

Tit M ké MN L AC = AC L(MNC')= NC' L AC

Ké MH L NC'= MH 1 (ACC'4") = hinh chiéu cia MC'lén (ACC'A")la HC'= MCH 1a
goc gitta MC'va (ACC'A").

Xét AABCcod AB> = AC? + BC* —2AC.BC.cos ACB = 2a* + a* — 2.axJ2.a.c0s135° = 54°

— AB=a"/5.
Ta lai c6: Af\ _ BE\ . Sin BAC — BC.sin ACB _ a.sin135 _ J2 _
sin ACB  sin BAC AB a5 245

MN — a5 2 a2

Xét AMAN c6 sin BAC = 2~ = MN = AM .sin BAC =32 . Y2 _ :
AM 2 25 4
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2 2 2 2 2 2 2
Xét AMAN 6 MC2:AC +BC _AB :2a +a _5a _a
2 4 2 4 4

2 2
a

2
Xét AMNC vudng & N co: NC2 = MC? — MN? =%—?=%

2
Xét ANCC'vudng & N co6: NC = CC” — NC? = ——=“—:>NC’=L-
2 V2
Xét AMNC'vudng & M c6 sin NOM = 1N _ 4 £=l:>NC’M 30°.
NC' 4 a 2

Cau 39: Cho hinh chép S.4ABCD c6 ddy ABCD 14 hinh binh hanh, 4B =2a, BC = a, ABC =120".Canh

bén SD = a~/3 va SD vudng goc v6i mit phang day. Tinhsin cia goc tao boi SB va mat phang
(S4C).

Goi H 14 hinh chiéu vudng gbc cua B 1én mit phang (SAC) khi d6 (§B,(S’A\C)) = BSH

BH _d(B,(SAC))

Nénsin(m) — sin BSH = (*)

SB SB
Lai o B(SACY) _BO | o wen BH _ d(4,(SAC))
d(4,(SAC)) DO SB SB

Ké DK 1 AC,DI 1 SK = d(A,(SAC))= DI
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Trong AADC: AC = DA* + DC? —2DA.DC.cos ADC = a~/7.

\3a 28 \pac V3

SMAC=%DA.DC.sinR=T;DK= =—a.

: f SD* .DK* 6
Xét tam gidc vudng SDK c6 duong cao DI suy ra DI = > > = a6 .
SD” + DK 4

Trong AABD: BD = DA* + AB> —2DA.AB.cos DAB = a~J3.

SB =~/SD* + DB> = a+/6.

a6
Thay vao (*) ta dugc sin BSH = Al =4 _ l
SB a6 4
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O
cz> QUAN HE VUONG GOC
E TRONG KHONG GIAN
O

BAI 5: GOC GIUA PUONG THANG VA MAT PHANG. GOC NHI DIEN

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1. GOC CUA PUONG THANG VOI MAT PHANG
Goc giita dudng thang d va mit phing (P) 1a goc giita d va

hinh chiéu cua né trén miat phang (P)
Goi « la goc gitra d va mit phang (P) thi 0° < & <90°
Dau tién tim giao diém cua d va (P) goi 1a diém A.

Trén d chon diém B khac A, dung BH vudng goc véi (P) tai H. Suy ra AH 13 hinh chiéu vudng
goc cua d trén mat phang (P).

Vay goc giita d va (P) la goc BAH .
Néu khi xac dinh goc giita d va (P) kho qua ( khong chon duoc diém B dé dung BH vudng goc
v6i (P)), thi ta sir dung cong thire sau day. Goi « la goc gitra d va (P) suy ra:
d(M.(P))
AM

. sina =
Ta phai chon diém M trén d, ma c6 thé tinh khoang cach dugc dén mat phang (P). Con A 1a giao
diém cua d va mit phang (P).

Caul: (MD 103-2022) Cho hinh lap phuong ABCD.A'B'C'D’ (tham khao hinh bén). Gia tri sin cta
goc gitra dudng thing AC’ va mit phing (4BCD) bang

& /e
kB _______________ c
A D
A-ﬁ- B.ﬁ. C.—3_ D.Q_
3 3 2 2
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Cau 2: (MD 104-2022) Cho hinh 1ap phwong ABCD.A'B'C'D’ (tham A’ D’
khao hinh bén). Gié tri sin cia goc giita duong thing AC' va B’ ]:
mit phang (ABCD)béng }' o
3 e
A B B2, v
3 2 A/
B it i D
C ﬁ D ﬁ gt i
C Ty "3 B C

Cau3: (PE THAM KHAO BGD&DT NAM 2020-2021) Cho hinh hop chir nhat ABCD.A'B'C'D'
c6 AB=AD =2 va AA'=22 (tham khéo hinh bén). Géc giita dudng thing CA' va mit phing
(ABCD) biang

A o

i (¥
A. 30" B. 45" C. 60 D. 90"

Caud: (MD 104 BGD&DPT NAM 2018-2019) Cho hinh chop S.4BC c6 SA vudng gbc véi mit phiang
(ABC ) , SA=2a , tam giac ABC vuong cantai B va AB= 24 (minh hoa nhu hinh v& bén).

S

B

Goc gitra duong thang SC va mit phing (ABC ) bang

A. 60°. B. 45°. C. 30°. D. 90°.

Cau5: (MD 102 BGD&DT NAM 2019-2020) Cho hinh chép S.4BC co day la tam giac vudng tai B,

AB=3a, BC= a ; SA vudng goc v6i mit phiang day va SA=2a .
S

Goc gitra duong thang SC va mit phang ddy bang

A. 60°. B. 45°.
C. 30°. D. 90°.
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Ciu 6: (PTK BGD&DT NAM 2017-2018) Cho hinh chép tir gidc déu S.4BCD c6 tit ca cac canh bang
a.Goi M 1atrung diém cta SD . Tang clia goc giita duong thang BM va mit phing (ABCD)
bang

Ag B V3 c.2 b, !

3 3
Cau7: (MD 101 BGD&DT NAM 2017-2018) Cho hinh chép S.ABCD cé day la hinh vudng canh a,
SA vudng géc v6i mit phing day va SB =2a. Goc giita duong thing SB va mit phing day
bang
A. 60° B. 90° C. 30° D. 45°

Cau8: (MD 102 BGD&DT NAM 2017-2018) Cho hinh chép S.ABCD cé day la hinh vudng canh a,
SA vudng goc voi mat phang day va SA = JV2a . Géc gitta dudng thang SC va mit phing day
bang
A. 45° B. 60° C. 30° D. 90°

Cau9: (MD 103 BGD&DT NAM 2017-2018) Cho hinh chép S.4ABC c6 day la tam giac vuong tai C,
AC=a, BC= V2a , SA vudng goc voi mit phang day va SA =a. Goc giita dudong thang SB
va mat phang day bang
A. 60° B. 90° C. 30° D. 45°

Cau 10: (MP 101 BGD&DPT NAM 2018-2019) Cho hinh chop S.4BC c6 SA vudng gbc véi mit phiang
(ABC),SA =2a, tam gidc ABC vudng tai B, AB=a~3va BC=a. Goc giira duong thing

SC va mat phing (ABC) bang

S

A. 90°. B. 45°. C. 30°. D. 60°.
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Cau 12:

Cau 13:

Cau 14:
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(MD 102 BGD&DT NAM 2018-2019) Cho hinh chép S.ABC c¢6 SA vudng goc v6i mit phang
(ABC), SA=2a, tam giac ABC vuong tai B, AB=a, BC = ax/g. Goc giita dudng thang
SC va mit phang (ABC) bang

A. 90°. B. 30°. C. 60°. D. 45°.

(MD 103 BGD&DT NAM 2018-2019) Cho hinh chép S.ABC

c6 SA vudng goc voi mit phang (ABC ) .SA=~2a, tam giac
ABC vuong can tai B va AB = a (minh hoa nhu hinh vé bén).
Goc giira duong thang SC va mit phing (ABC ) bang

A. 45°. B. 60°.
C. 30°. D. 90° AR C

(PTK BGD&DPT NAM 2019-2020 LAN 01) Cho hinh chép
S.ABCD c¢é day 1a hinh vudng canh a3, SA vudng goc véi

, B
mat phang day va S4 = a2 ( minh hoa nhu hinh bén). Goc
giita duong thang SC va mat phang (ABCD) bang:
A. 45°. B. 30°. C. 60°. D. 90°.

(PTK BGD&DT NAM 2019-2020 LAN 02) Cho hinh chép S.4BC co6 SA vudng goc véi mit
phang (ABC ), SA=+2a, tam giac ABC vuong can tai B va AC =2a (minh hoa nhu hinh
bén). Goc giita duong thang SB va mit phang (ABC ) bang

S

A. 30°. B. 45°. C. 60°. D. 90°.
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Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(MD 101 BGD&DT NAM 2019-2020) Cho hinh chép S.4BC c6 day s
ABC la tam gidc vudng tai B, AB=a, BC =2a, SA vuong goc voi
mit phang day va SA = J15a.

Goc giira duong thang SC va mit phang ddy bang

A. 45°. B. 30°.
C. 60°. D. 90°.

(MD 103 BGD&DT NAM 2019-2020) Cho hinh chép S.4BC va co g
day ABC la tam gidc vuong tai B, AB =a,BC =3a; SA vudng gbc

v6i miat phang day va SA =/30a . Goc giita duong thing SC va mit

day bang
A C
A. 45°. B. 90°.
C. 60°. D. 30°.
B

(MD 104 BGD&DT NAM 2019-2020) Cho hinh chép S.4BC co
day ABC latam giac vubéng tai B, AB=a; BC = a2 ; SA vudng goc v6i miat phing day va
SA =a . Goc giita duong thang SC va day bang

A. 90°. B. 45°. C. 60°. D. 30°.

(MD 101 BGD&DT NAM 2019-2020 — POT 2) Cho hinh hop chit " D
nhat ABCD.A'B'C'D' ¢6 AB=BC =a, AA' =~/6a (tham khéo hinh

, , . c
dudi). Goc giira duong thang 4'C va mat phang (4BCD) bang:

"\
|\\
Py
Y
Y
O .
VAR N
AN

Y AN \

A. 60°. B. 90°. ’

Ve

C. 30°. D. 45°. B ¢

(MD 102 BGD&DT NAM 2019-2020 — DOT 2) Cho hinh hdp chir nhat ABCD.A'B'C'D’ ¢6
AB=a, AD=22a, AA' = J3a (tham khao hinh bén). Goc giira dudng thing A'C va mit
phang (ABCD) bang

A D
B’ c
) R N E— »
B ) C
A. 45°. B. 90°. C. 60°. D. 30°.
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Cau 20: (MD 104 BGD&DT NAM 2019-2020 — DOT 2) Cho hinh hop chit nhat ABCD.A'B'C'D’ ¢
AB =a, AD =3a, AA' = 2</3a (tham khao hinh v&).
A’ D’

BF

B C
Goc gitra duong thing A'C va mit phang (ABCD) bang
A. 45°. B. 30°. C. 60°. D. 90°.

Cau21: (MD 103 BGD&DT NAM 2019-2020 — POT 2) Cho hinh hdp chit nhat ABCD.A'B'CD" | ¢4
AB=AA'=a , AD = a2 . Goc giita duong thang A'C vy mit phing (ABCD) bang

A D’
B, (&
Ab D
B 'l ‘\‘\
c
A. 30°. B. 45°. C. 90°. D. 60°.
Cau 22: Cho hinh chép S.4BCD c6 ddy ABCD 1a hinh chit nht va S4 L (4BCD) (tham khao hinh duéi
day).
S
|
|
I
A D
/
7
B c

Géc giira duong thing SD va mit phang (ABCD) 1a
A. ASD. B. DAS. C. SDA. D. SDC.

Cau 23: Cho hinh chép S.4BC c6 didy ABC la tam gidc vudng can tai 4, AB=a, SB 1 (ABC),
SB =av2 . Goi goc giita SC va (S4B) 1a . Tinh tane .

A. tana = B. tana:%. C. tanazg. D. tana:\/g.

-
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Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:
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Cho lang tru dimg ABC.A'B'C" ¢6 day ABC la tam giac vudng tai B c¢6 AC = a3, canh bén
AA'=3a.
A' C'

BY

Géc gitra duong thang 4'C va mit phing (ABC) béng

A. 45°. B. 90°. C. 60°. D. 30°.

Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh vudng canh a, SA vudng géc voi mat phiang
(ABCD) va SA=a"/6. Goi a la goc gitta SB va mit phiang (SAC). Tinh sina , ta dugc két
qua la

A. sina:—z. B. sina:ﬁ. C. sina:—3. D. sina:l.
2 14 2 5

Cho hinh chép S.ABC c6 day la tam gidc vuodng tai B, A4B=3a, BC = V3a; s4 vuong goc
v6i mit phang day va SA4 = 2a . Géc giita dudng thing SC va mit phing day (ABC) bang
A. 60°. B. 45°. C. 30°. D. 90°.

Cho hinh chop S.ABCD c6 ddy ABCD la hinh vudng canh a, canh bén S4 vudng gboc v4i mat
phang (ABCD) va SA=a.S6 do goc giita duong thang SD va mat phang (SAB) bang:

A. 90°. B. 60°. D. 30°.

Cho hinh chép S.4BC c6 day ABC 1a tam giac déu canh a, canh S4 vudng goc véi mit day va
SA=2a.Goi M la trung diém cua SC. Tinh cdsin ctia goc ¢ giita duong thang BM va mit
phang (ABC)

A. COS(p:g. B. cosgo:%. C. cosq):g. D. cosgo:g.
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Cau 29: Cho hinh choép S.4BCD c6 day la hinh vudng véi AC = 52 . Biét 54 vudng goc v6i mat phang
(ABCD) va SA=5. Goc giita SD va mit phing (SAB) bang

C

A. 45°. B. 90°. C. 30°. D. 60°.

Céu 30: Cho hinh chép S.ABCD c6 SA vudng goc voi mit phang ddy, SA=a, ABCD 13 hinh chit nhat
va AB=a, AD = a\J2 . Géc gitta dudng thing SC va mit phang (ABCD) 1a

A. 90°. B. 60°. C. 45°. D. 30°.

Céu 31: Cho hinh chép tir gidc S.ABCD c6 ddy ABCD 1a hinh vudng tdm 7, canh a. Biét S4 vudng
goc v6i midt day (ABCD) va SA= a~/3 . Khi d6 tang cua goc gitta duong thing SI va mit
phang (ABCD) 1a
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Chu 32: Cho hinh chép S.ABCD c6 d4y 1a hinh binh hanh tim O, tam gidc ABD d&u c6 canh bing a~/2

3a\/§

, SA vudng goc v6i mat phang day va SA = — Goc giira dudong thang SO va mat phiang

(ABCD) bang

A. 45°. B. 30°. C. 60°. D. 90°.
Cau 33: Cho hinh chop S.ABC c6 §4=SB=SC = % , day la tam gidc vuong tai 4, canh BC =a . Cdsin
cia goc gifra dudng thang SA va mit phang (A4BC) bing

Cau 34: Cho hinh chop S-4BCD ¢ day ABCD 13 hinh vuéng canh 4,
S4=3a+2 va S4 vudng goc voi mat phing (ABCD) . Tinh tan

goc tao bai duong thang SC va mit phang (S4D)?

A. VB . B. 3.
19
1
C. 3 D. v19.

Cau 35: Cho hinh chép S.ABCD c¢6 day la hinh vuéng canh a, c6 SA L (ABCD) , SA = a2 . Goc gitra
duong thang SC va mit phang (SAB) bang
A. 30°. B. 45°. C. 60°. D. 90°.

CAu 36: Cho hinh chop S.4BC, c¢6 SA L(ABC), tam giac ABC vudng can tai B, AC = a2, S4=a.
Goi « la goc gilta SC va mit phang (SAB). Khi d6 tan & bang

A.ﬁ. B.ﬁ. C.Q. D. 2.
3 3 2

Cau 37: Cho hinh lang tru dung ABC.A'B'C' ¢6 ddy ABC latam giac vuong cantai 4, BC = AA' = a2
. Tinh tang cua goc giita dudng thang BC' va mit phang (ABB'A').

A_ C
A C'
BI
A.g. B.?. C. V2. D.?.
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Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:
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Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudéng canh a, SD =a va SD vudng gboc vdi
mit phang day.

Goc giita dudng thang S4 va mit phiang (SBD) la:

A. 45°. B. 90°. C. 30°. D. 60°.

Cho hinh chép tir giac déu S.ABCD c6 canh day bang a,tdim O.Goi M va N lan luot 13 trung
diém ctia S4 va BC. Biét rang goc gitta MN va (ABCD) bang 60°, cosin goc gitta MN va
mit phang (SBD) bang:

A, —. . .
41 5 41

Cho hinh chép S.4BCcd SAvudng goc v6i mit phing (ABC), SA= a3, tam gidc ABC déu
canh c6 d6 dai bang a. Goi a =(4B,(SBC)), khi d6 sina bang

Cho hinh lang try dang ABC.A'B'C' c6 ddy ABC vuong tai 4, AB = aJ3,AC=A44'=a. Gia
tri sin cta gc giita dudng thang AC’ va mit phang (BCC'B’) bang

A Y10 B YO e B3 p. Y6
4 3 3 4

Cho hinh chép S.ABCD c6 day ABCD 14 hinh thoi canh a, O 1a giao diém cua AC va BD,
ABC = 60°; SO vuong goc véi (ABCD) va SO=a3. Géc giita duong thang SB va mit
phang (SA C ) nam trong khoang nao sau day?

A. (530;610). B. (62°;66°). C. (270;330). D. (250;270).

Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng canh a; S4 = a2 va S4 vuong goc voi
mit déy (ABCD). Goi M ; N lan luot la hinh chiéu vuong goc cia dinh A 1én cac canh SB
va SD . Khi d6 goc giita duong thing SB va mit phing (AMN) bang

A. 45° B. 60° C. 30° D. 90°
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Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

Cau 51:

Cau 52:
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Cho hinh chép S.ABC ¢6 SA L (ABC) va SA=a+/5, day la tam giac vudng tai 4 v6i AB=a
, AC=2a.Goi a la goc giita duong thang SA va mit phang (SBC). Gia tri cia tan « bang

A VS B2 c. 25
5 5 5

Cho hinh chop S.ABCD c6 day la hinh vuong ABCD, SA 1 (ABCD) va SA=AB.Goi E,F
lan luot 1a trung diém cua BC, SC . Goc giita E F va mit phang (S AD) bang.

A. 45, B. 30°. C. 60°. D. 90°.

Cho hinh chop S.ABCD c6 day la hinh vuéng tdim O canh 4a, SO L (ABC ) . Goi [ 1a trung

D. 2.

diém canh CD, H 1a hinh chiéu vuéng goc ctia diém O trén SI. Biét OH = a~/2 . Khi d6 sé do
cia goc gifra dudng thang SO va (SCD)bang

A. 30° B. 60°. C. 45°. D. 90°.

Cho hinh chép tam giac déu S.ABC c6 d6 dai canh day 1a 2a, S4 =3a. Tinh sin cua goc giita
BC va mit phing (S4B)?

A 55 B Y2 c. Y p. Y2
8 8 4 4
Cho hinh chép S.4ABC, day ABC la tam giac vuéng ¢ B véi AB=3, BC=4,5C J_(ABC),
d(C;S4)=4.Goi Elahinh chiéu cia Blén SA Tinh cdsin clia goc tao boi BE va (84C).
5/34 V17 234 3V34
N g N7 o B b, V34
34 17 17 34
Cho hinh chép S.ABCD c6 day ABCD la hinh vudng, canh bén SA4 vuong goc voi

day. Biét ring AB=a,SD =a/5. Goc giita duong thing AC va mat phing (SCD) thudc

khoang nao dudi day?

A. (0°;20°). B. (20°;40°). C. (40°;60°). D. (60°;80°).

Cho hinh ling try dung tam gidc ABC.A'B'C' c¢6 day ABC la tam gidc déu canh bang
a, AA'=a~2 . Géc gitta A'B va mit phing (BCC'B') la

A. 60°. B. 30°. C. 90°. D. 45°.

Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh vudng canh a, canh bén S4 vudng géc véi mat
phang day va SA=a. Goi H,K lan luot 1a hinh chiéu vuéng goc cua A4 trén SB,SD. tan cua
goc tao bai dudng thang SD va mat phing (AHK) bang

A2, B.%. C.\3. D.?.

Cho hinh chop S.ABCD c6 ddy ABCD la hinh vudng canh a; SA= aJ3 va 54 vuong goc voi
mit ddy (ABCD). Goi M, N lan lugt 14 hinh chiéu vudng géc clia dinh 4 1én céc canh SB va

SD . Khi d6 gia tri tan ciia goc giita duong thang SB va mit phang (AMN ) bang:

A 1. B C. 3. D. 2.

1
=
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QUAN HE VUONG GOC
TRONG KHONG GIAN

BAI 5: GOC GIUA PUONG THANG VA MAT PHANG. GOC NHI DIEN

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1. GOC CUA PUONG THANG VOI MAT PHANG

Cau 1:

Goc giita dudng thang d va mit phing (P) 1a goc giita d va
hinh chiéu cua né trén miat phang (P)

Goi « la goc gitra d va mit phang (P) thi 0° < & <90°
Dau tién tim giao diém cua d va (P) goi 1a diém A.

Trén d chon diém B khac A, dung BH vudng goc véi (P) tai H. Suy ra AH 13 hinh chiéu vudng
goc cua d trén mat phang (P).

Vay goc giita d va (P) la goc BAH .
Néu khi xac dinh goc giita d va (P) kho qua ( khong chon duoc diém B dé dung BH vudng goc
v6i (P)), thi ta sir dung cong thire sau day. Goi « la goc gitra d va (P) suy ra:
d(M.(P))
AM

. sina =
Ta phai chon diém M trén d, ma c6 thé tinh khoang cach dugc dén mat phang (P). Con A 1a giao
diém cua d va mit phang (P).

(MD 103-2022) Cho hinh 1ap phuong ABCD.A'B'C'D'’ (tham khdo hinh bén). Gia tri sin cua
goc gitra dudng thing AC’ va mit phing (4BCD) bang
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B S1C
A T
*B C
A D
NEES R L p. Y2
- 3 3 2 2
Loi giai
Chon A
Ta c6 (m)=(m)=@:a.
Gia su hinh 1ap phuong c6 canh 1a a
cC' a 3

AC ) \/Za2 +a’ 3
(MD 104-2022) Cho hinh 1ap phuong ABCD.A'B'C'D' (tham khao hinh bén). Gié tri sincuia
goc gitra duong thang AC' va mit phing (ABCD) bang

Trong tam gidc A'AC taco sina =

Cau 2:

A' D'
B' .
: // Cl
A
P D
B \C
B B Y2, B3 p. 6.
- 3 2 2 3
Loi gidi
Chon A

-Tacd AC' 1a duong chéo hinh 1ap phuong ABCD.A'B'C'D’ = AC'= ABA3
cc' 1

= (4GS ABD)) = EaC, sincrac =SS - L8

CC' L (ABCD)
AC' 3 3

AC'~(ABCD) = 4
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Cau 3:

Cau 4:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

(PE THAM KHAO BGD&DT NAM 2020-2021) Cho hinh hop chit nhat ABCD.A'B'C'D'
c6 AB=AD =2 va AA'=22 (tham khéo hinh bén). Géc giita dudng thing CA' va mit phing
(ABCD) bang

A o

A. 30" B. 45-. C. 60-. D. 90".
Loi giai
Géc cin tim 1a 4'CA = . Vi d4y 1a hinh vudng nén AC = ABN2 =242 va

/
=1=a=45°

tana =

(MD 104 BGD&DT NAM 2018-2019) Cho hinh chép S.ABC co SA vudng goc véi mit phang
(ABC ) , SA=2a ,tam giac ABC vuong cantai B va AB= J2a (minh hoa nhu hinh v& bén).

S

B

Goc gitra duong thang SC va mit phang ( ABC ) bang

A. 60°. B. 45°. C. 30°. D. 90°.
Loi giai

Chon B

B

Tacs: {SC“<ABC>={C} — (SC.(4BC)) = (SC. 4C) = SC.
SA L (ABC)
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Ma: AC =+ AB* +BC* =2a* +2a* =2a=SA.

Vi ASAC vudng can tai 4 nén ta co SCA =45°,

Cau5: (MD 102 BGD&DPT NAM 2019-2020) Cho hinh chép S.ABC c6 day la tam giac vudng tai B

, AB=3a, BC= a ; SA vudng goc v6i miat phang ddy va SA=2a .
S

Goc gitra duong thang SC va mit phang ddy bang

A. 60°. B. 45°. c. Bt D. 90°.
Loi giai

Tacod S4 J_(ABC) nén goc gitta SC va (ABC) bang SCA.

AC = AB* + BC? =94* +3d* = 2a\/3..

S 20 1

AC 243 B

Cau 6: (PTK BGD&DPT NAM 2017-2018) Cho hinh chép tir gidc déu S.4BCD c6 tit ca cac canh
bang «. Goi M la trung diém cua SD. Tang cua goc giita dudng thing BM va mit phang
(ABCD) bang

Suy ra tan ASC = — SAC =30°.

I
W | —

o |5

Loi giai

Chon D

Page 4

Swu tdm va bién soan



Cau 7:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

2
Goi O 1a tam ciia hinh vudng. Ta c6 SO L(4BCD) va SO =, la? —% =—=

Goi M 1a trung diém cia OD tacé MH //SO nén H 1a hinh chiéu cia M 1én mit phang

1 a\/E

(ABCD) va MH =—50=—=".
2 4

Do d6 goc giita duong thang BM va mit phing (4BCD) la MBH .

a2
Khidétacé tanpH =M1 _ 4 _1
BH 3a2 3

4

Vay tang ctia goc gitra duong thing BM va mit phang (ABCD) bang %

(MD 101 BGD&DT NAM 2017-2018) Cho hinh chép S.ABCD c6 ddy 1a hinh vudng canh a
, SA vudng goc voi mit phing ddy va SB =2a. Goc giita duong thing SB va mit phing day

bang

A. 60° B. 90° C. 30° D. 45°
Loi gidi

Chon A

Do S4 L (ABCD) nén goc giita dudng thing SB va mit phing d4y bing goc SBA.
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Cau 9:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Taco cos@zﬁ :l — SBA = 60°.
SB 2

Viy goc gitta dudng thang SB va va mat phing ddy bang biang 60°.

(MD 102 BGD&DT NAM 2017-2018) Cho hinh chép S.ABCD c6 day la hinh vudng canh a
, SA vudng goc v6i mit phing day va SA = J2a . Géc gitta duong thang SC va mit phang day

bang

A. 45° B. 60° C. 30° D. 90°
Loi gidi

Chon A

Do SA4 L (ABCD) nén goc giita dudng thang SC va mit phang day bang goc SCA.
. — 54 —
Tacd SA=+2a, AC=+2a = tanSCA === =1=> SCA=45°.

Viy goc gitta dudng thing SC va va mit phang day bang bang 45°.

(MD 103 BGD&DT NAM 2017-2018) Cho hinh chop S.4BC c6 day la tam giac vudng tai C
, AC=a, BC= \/Ea, SA vudng goc vi mat phang day va S4 = a. Goc gitta dudng thing SB

va mat phang day bang
A. 60° B. 90° C. 30° D. 45°
Loi giai
Chon C

o

Co6 841 (ABC ) nén 4B 14 hinh chiéu cia S4 trén mit phéng(ABC ) .
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Cau 11:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

:(W’)):(@):@.
Mit khac 6 AABC vudng tai C nén AB =+ AC+BC? =a3.

—— oS4 1 I

Khi d6 tan SBA =4 =L nen ($B.(4BC))=30°.
AB 3

(MD 101 BGD&DT NAM 2018-2019) Cho hinh chép S.ABC co SA vudng goc véi mit phang

(ABC),SA =2a, tam gidc ABC vudng tai B, AB=a~3va BC=a. Goc giira duong thing

SC va mat phang (ABC) bang

S

A. 90°. B. 45°. C. 30°. D. 60°.
Loi giai

Ta thdy hinh chiéu vuéng géc ctia SC 1én (ABC)la AC nén (S/CW)) = SCA.
Ma AC =\ AB* +BC? =2anén tan SCA :j—’ézl.

Vay goc giita duong thang SC va mat phang (ABC ) bang 45° .

(MD 102 BGD&DT NAM 2018-2019) Cho hinh chép S.ABC c6 SA vudng goc v6i mit phang
(ABC), SA=2a, tam giac ABC vuong tai B, AB=a, BC = a\/g. Goc giira duong thang
SC va mit phang (ABC) bang
A. 90°. B. 30°. C. 60°. D. 45°.
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Loi giai

Chon D

Ta c6: SA vudng goc véi miat phang (ABC)
= A 14 hinh chiéu ctia S 1én mat phang (ABC)

= AC 14 hinh chiéu cua SC 1én mit phang (ABC)
. [SC.(4BC)| = (SC. AC) = 5CA

AABC vudng tai B = AC> = AB> + BC* = a* +3a’ =4a” = AC=2a

tan SCA =>4 = 2% _ | -, SCA = 45" = [SC,(ABC)] = 45"
AC  2a

Cau12: (MD 103 BGD&DT NAM 2018-2019) Cho hinh chép S.ABC c¢6 SA vudng goc voi mat phing
(ABC ) .SA=~/2a,tam giac ABCvudng cantai B va AB = a (minh hoa nhu hinh vé bén). Goc
giita duong thang SC va mat phang (ABC ) bang

S

B
A. 45°. B. 60°. C. 30°. D. 90°
Loi giai

Chon A

Vi tam giac ABC vuodng can tai B = AC =\ AB* + BC* = a2
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Ta co (S‘/C,/(;R )) —SCA

Ma tan@:ﬁ— a\/z

- =1= SCA=45°.
AC a2

(DTK BGD&DT NAM 2019-2020 LAN 01) Cho hinh chép S.ABCD c6 day la hinh vudng
canh a3 , SA vudng goc voi mit phing day va S4 = a2 ( minh hoa nhu hinh bén). Goc giira
duong thang SC va mit phing (4BCD) bang:

A. 45°. D. 90°.

Chon B

Vi S4 L (ABCD) nén AC 14 hinh chiéu cia SC trén mat phang (4BCD)
Do d6 goc giita duong thang SC va mit phang (ABCD) 1a SCA
bay ABCD l1a hinh vudng canh a3 nén: AC = a6

Ta co: tanﬁ:ﬁ:aﬁ:L

AC a6 3
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Vay: SCA = 30°.
Ciu 14: (PTK BGD&DT NAM 2019-2020 LAN 02) Cho hinh chép S.ABC c¢6 SA vudng goc v6i mit
phang (ABC ), SA=+2a, tam giac ABC vuong can tai B va AC =2a (minh hoa nhu hinh

bén). Goc giita duong thang SB va mit phang (ABC ) bang
S

A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai
Chon B

Taco: SBN(ABC)=B; SAL(ABC) tai 4.
— Hinh chiéu vudng goéc cua SB 1én mit phang (ABC ) la 4B .
— Goc giita duong thang SB va mit phang (ABC ) 1a a =SBA.

Do tam giac ABC vudng can tai B va AC =2a nén AB _AC_ V2a=54.

V2

Suy ra tam giac SAB vudng can tai A4.
Do d6: o = SBA=45°,
Viy goc gitta dudong thang SB va mit phang (ABC ) bang 45°.

Cau 15: (MD 101 BGD&DT NAM 2019-2020) Cho hinh chép S.4BC c¢6 ddy ABC la tam gidc vudng
tai B, AB=a, BC =2a, SA vudng goc voi mit phang day va SA4 = J15a.
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S

B

Goc gitra duong thing SC va mit phang ddy bang
A. 45°. B. 30°. C. 60°. D. 90°.
Loi giai
Chon C
Do SA vudng goc véi mit phang day nén 4C 14 hinh chiéu vudng goc ciia SC 1én mit phing

day. Tu d6 suy ra: (m) = (S‘aA\C) = SCA.

Trong tam gidc ABC vudng tai B ¢6: AC =~ AB> + BC* =Ja* +4a> =+/5a.

P A 1
Trong tam gidc SA4C vuodng tai A co: tan SCA = S4_ J15a =

AC_\/ga_

3 = 5CA4=60°.

Vay (5C;(4BC)) = 60°.

(MD 103 BGD&DT NAM 2019-2020) Cho hinh chép S.4BC va c6 ddy ABC 1a tam gidc
vudng tai B, AB =a, BC =3a; SA vudng gbc v6i mit phang day va S4 =/30a . Goc giira dudong
thang SC va mit day bang

S
A C
B
A. 45°. B. 90°.
C. 60°. D. 30°.
Loi giai
Chon C

Do AC 1ahinh chiéu vudng géc ctia SC trén mit phang (4BC) nén (SC ,(4BC )) = SCA

Ta cod: AC =~ AB> + BC? = a /10
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Cau 18:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Khi do tanSCAzS—Azﬂzx/gzﬁzwo.
AC  a+10

(MB 104 BGD&DT NAM 2019-2020) Cho hinh chép S.ABCc6d ddy ABC 1a tam giac vudng
tai B, AB=a; BC=a~2; SA vudng goc v6i mit phang day va S4 = a. Goc giita dudng thing
SC va day bang
A. 90°. B. 45°. C. 60°. D. 30°.
Loi gii
Chon D

Taco : Goc SC va day la goc SCA .

Xét tam giac SCA vudng tai A co:
AC = AB*+BC* =a\3
SA

tan SCA =2 =% — §5CA=30".

AC a3

(MD 101 BGD&DT NAM 2019-2020 — POT 2) Cho hinh hop chit nhat ABCD.A'B'C'D’ ¢o
AB =BC =a, A4' =/6a (tham khao hinh dudi). Géc giita duong thang 4'C va mit phiang
(ABCD) bang:

A’ D’

C

\
¥

"\
A

Py
Y
Y
ik -xt-—
VA N |
AN

4 AN
P \
v

B C

A. 60°. B. 90°. C. 30°. D. 45°.
Loi giai
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A' D'
:\
\ '
B’ Ly C
|
\
Joay
Y
ik =+ t—-p
// NN
y ﬁ”\x)
s
B c

Ta c6 goc gilta duong thang A'C va mit phing (4BCD) bang goc giita A'C va AC va bang
goc ACA.
Tacd AC =+ AB*+BC* =aV2.

Xét tam gidgc A4'CA ¢6 tan@=ﬂ=@=ﬁ3@=60°.
AC  a

Vay goc A'C va mit phiang (ABCD) va bang 60°.

Cau19: (MD 102 BGD&DT NAM 2019-2020 — DOT 2) Cho hinh hop chit nhat ABCD.A'B'C'D’ ¢6
AB=a, AD =22a, A4 =[3a (tham khao hinh bén). Géc giira duong thing A'C va mit
phang (4BCD) bang

A’ D'
B ; o
Ajo D
B c
A. 45°. B. 90°. C. 60°. D. 30°.
Loi giai
Chon D
A D’
B c
Af b
B C
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+) Ta co: (m)) = (m) — ACA' .

+) Trong tam giac ABC vuodng tai 4, cd: AC = \/AB2 +BC* = \/a2 +8a’> =3a.

AA'J?

+) Trong tam gidc ACA" vudng tai A, co: tan ACA' = C 3 — ACA =30°.

Vay (4C,(4BCD))=30°.

Cau20: (MD 104 BGD&DT NAM 2019-2020 — DOT 2) Cho hinh hdp chit nhat ABCD.A'B'C'D’ ¢
AB =a, AD =+/3a, AA' = 2\/3a (tham khéo hinh v&).
A D’

B’ c’

B L ¢

Géc giita duong thing A'C va mit phiang (ABCD) bang

A. 45°. B. 30°. C. 60°. D. 90°.
Loi giai
Chon C
A’ D’
B’ A .
N ¢
Vo
A
J‘:.“'-----‘:‘\- ----- D
B 'l \‘_."\ c

Do A'A L (ABCD) nén AC 1a hinh chiéu ciia 4'C 1én mit phang (ABCD)
suy ra goc gitra dudng thang A'C va mit phang (ABCD) bang ACA.

Cotandca=AA4___ 44 _ 2V3a =3 = ACA=60°.

AC 4B + 4D \/a2+(\/§a)2

Cau2l: (MD 103 BGD&DT NAM 2019-2020 — DOT 2) Cho hinh hop chit nhat ABCD.A'B'C'D" | ¢¢
AB =44 = a AD= a\/E. Goc giira duong thang AC vy mit phing (ABCD) bang
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Cau 23:
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A D’
B, &/
Ab D
B P4 \\\‘
c
A. 30°. B. 45°. C. 90°. D. 60°.
Loi giai

Chon A

Vi ABCD 1a hinh chit nhat, c6 4B=a, AD =a~2 nén

AC = BD = AB* + AD* = \|a* +(aﬁ)2 -

Ta o (A'C;(ABCD))=(A'C;CA)=A'C4

Do tam giac 4'AC vudng tai 4 nén tan AAC = ﬂ a -
QP

Cho hinh chop S.4ABCD c6 ddy ABCD la hinh chit nhat va S4 L (ABCD) (tham khéo hinh dudi
day).

= AAC=30".

I
I
I
/g_ i

B c

Géc giita duong thang SD va mit phing (ABCD) la

A. ASD. B. DAS. C. SDA. D. SDC.
Loi giai
Chon C

Hinh chiéu cia SD 1én mp (4BCD) 1 AD nén goc gitta SD va mit phang (ABCD) 1a géc
SDA.

Cho hinh choép S.ABC c6 day ABC la tam gidc vudng cén tai 4, AB=a, SB 1 (ABC),
SB =av2 . Goi goc giita SC va (S4B) 1a . Tinh tane .

A. tana = B. tana:%. C. tanazg. D. tana:\/g.

-
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Loi gidi

= AC L1 (S4B)

~ |AC L AB
Ta co:
1 SB

Suy ra, hinh chiéu cia SC 1én mat phing (SAB) la 54 = (SC;(S4B))=(SC;54)=ASC =«
Tam gidc ABC vudngcantai 4 nén AC=AB=a

Ap dung dinh 1y Py — ta — go vio tam gidc SAB ta cd: SA = \/m =a3

AC a |

KRNI Ng

Cho lang try dimg ABC.A'B'C’ ¢b6 day ABC la tam giac vudng tai B c6 AC = a3 , canh bén
AA' =3a.

= tana =

Tam giac SAC vudng tai 4 co: tan ASC =

A' '

BY

Goc giita dudng thang A'C va mit phiang (ABC) bang

A. 45°. B. 90°. C. 60°. D. 30°.
Loi giai
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A’ ‘oM

\\
N
B'| .

B
Ta c6 hinh chiéu cia A'C 1én mt phang (4BC) 1a AC.
Nén (A4'C,(4BC))=(A'C,AC)=A'CA.

Ta ¢6 tanm:%: 34 _ 3= XCA=60°.

a\3

Do vy (4'C,(ABC))=60°.

Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh vudng canh a, SA vudng goc voi mat phiang
(ABCD) va SA=a"/6. Goi a la goc gitta SB va mit phiang (SAC). Tinh sina , ta dugc két
qua la

A. sina:—z. D. sina:l.
2 5

B

D& thiy BO L (SAC) = (SB,(SAC))=BSO
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a2
inBs0=20_ 2 14
SB a7 14

Cau 26: Cho hinh chép S.ABC c¢6 day la tam giac vuodng tai B, 4B=3a, BC = V3a; sS4 vuong goc
v6i mit phing ddy va S4 =2a . Géc giita duong thing SC va mit phang day (ABC) bang

A. 60°. B. 45°. C. 30°. D. 90°.
Loi gidi

B

Tac6 SA L (ABC) nén goc giita SC va (ABC) bing ACS.

AC =~ AB? + BC? =94% +3a* = 2a+/3 .

Suy ra tanZC\S=ﬁ=2—a=L:>A/CTS’=3O°.
AC 243 B

Cau 27: Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuong canh a, canh bén S4 vudng goc voi mat
phang (ABCD) va SA=a.S6 do goc giita duong thang SD va mat phang (SAB) bang:

D. 30°.

A. 90°.

Loi giai

Taco DAL (SAB ) suy ra SA 14 hinh chiéu cia SD 1én mit phiang (SAB ) .

Ta co (W))z(@)z@
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—  AD —
Tam giac SAD vuongtai 4 c6 tan ASD = <1 =21 = ASD=45°
a

Vay (SD.(54B)) = 45°.

Céu 28: Cho hinh chép S.ABCc6 day ABC 1a tam giac déu canh a, canh SA4 vudng goc v6i mit day va
SA=2a.Goi M la trung diém cua SC . Tinh cdsin cta goc ¢ giita duong thang BM va mit
phang (ABC)

V21 V5 V7

J5
A. cosp=——-. B. cosp=—. C. cosp=—. D. cosp=—.
& 08P =T =70 =14 =7

Loi giai

Goi H 1a trung diém ctia AC = HM //SA, MH = % =a.

Ma S4 L (4BC).

— MH 1 (ABC)= (BM,(ABC)) = (BM,BH)= MBH .

2
Ta co: BH:%:BM:\/BHZ.FMHZ = f[a\z/gJ +a° :a\zﬁ

Trong tam giac vuong BMH ta c6:

a3

—— BH 21
cos@ =cos MBH = -2 \/_

BM a7 7
2

Cau 29: Cho hinh chop S.ABCD c6 day la hinh vudng vé1 AC = 52 . Biét 54 vudng goc v6i mit phang
(ABCD) va S4=5. Goéc gitta SD va mit phang (S4B) bang
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S

A. 45°. B. 90°. C. 30°. D. 60°.
Loi giai

(4D 1 4B
Ta co = AD | (SAB)
AD 1 SA4

= (SD,(84B))=(SD, 54) = DS4
Vi ABCD 14 hinh vudng nén AC = ABV2 = AB=5
5

tanDsA=2P 23 _1 = DSa=45°.
SA4 5

Céu 30: Cho hinh chép S.ABCD c6 SA vudng goc voi mit phang ddy, SA=a, ABCD 13 hinh chit nhat
va AB=a, AD = a\J2 . Goc gitta duong thing SC va mit phang (ABCD) 1a

A. 90°. B. 60°. C. 45°. D. 30°.
Loi giai

Taco SA L (ABCD)= AC la hinh chiéu cia SC 1én mit phing (4BCD).

Suy ra (SC,(ABCD))=(SC,AC)=SCA=a.

Mit khac AC = AB* + BC? =N a* +2a* =a 3 .

Xét tam giac vuong SAC c6 tana I S N\

AC a3 B

Céu 31: Cho hinh chép tir gidc S.ABCD c¢6 ddy ABCD 1a hinh vudng tdm [, canh . Biét SA vudng
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Cau 32:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

goc véi mat day (ABCD) va SA=a/3. Khi d6 tang cua goc giita duong thing SI va mit

phang (ABCD) la

A. 6. D. 3.

Loi giai

Vi S4 L (ABCD) nén AI 14 hinh chiéu vudng géc cua SI 1én mit phang (ABCD).

Do dé, goc gitta duong thang SI va mit phang (ABCD) bang goc (I, Al).

Xét tam giac SAI vudng tai 4 nén SIA <90° = (S1,AI)= SIA.

—~ SA a3
tan SIA = 2= =
an o a\/7 \/7
2

Cho hinh chép S.4BCD c6 day 14 hinh binh hanh tim O, tam giac ABD déu co canh bang a2

3a\/§

, SA vudng goc v6i mat phang day va SA = — Goc giira duong thang SO va mat phiang

(ABCD) bang

A. 45°. B. 30°. C. 60°. D. 90°.
Loi giai
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Ta c6 (SO,(ABCD))=(S0,04)=S504.

Xét tam gidc SAO vuong tai SO co

2 2
SA=3"‘5,A0=\/ABZ—OBZ= ABZ—(%) = 2a2—"7=%.

2
Suy ra tanS/Ojélzﬁ:L:S/Oij:mc’.
40 3
Cau 33: Cho hinh chép S.ABC c6 S4=SB=SC = # , day la tam gidc vuong tai 4, canh BC =a . Cosin

cia goc gifra dudng thang SA va mit phang (A4BC) bing

A.?- B.%. C.ﬁ. D.g.

C

Goi H 1a hinh chiéu vudng goc ciia S 1én (4BC).

Do SA=SB=SC nén H 1atim dudng tron ngoai tiép tam gidc ABC hay H 1a trung diém cua
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Cau 34:

Cau 35:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

BC= AH =2,
2
Taco (SA(ABC)) = SA = a = cosa =2 _ V3.
SA 3

Cho hinh chép S-ABCD ¢g gay ABCD 13 hinh vuéng canh 4, S4= 3a2 y; 4 vudng goc voi
mit phing (ABCD) . Tinh a0 goc tao boi duong thang SC va mit phing (SAD) ?

B. 3.

>

.—S‘
© o

B
Vi ABCD 1a hinh vudng suy ra CD 1L 4D (1).
Mit khac, theo gia thiét ta c6 SA L (ABCD) nén S4 L CD (2).
Tu (1) va (2) suy ra CD L (SAD)= SD1a hinh chiéu cia SC 1én mat phing (SAD) Do d6
(SC.(SAD)=(SC,SD)=CSD.
Xét tam giac SCD vudng tai D, ta co:

ncsh - P CD a _ 1 :JE

SD  \JS4* + AD? _\/(Mﬁ)zwz JiI9 19

Cho hinh chép S.ABCD c6 day 1 hinh vuéng canh a, c6 SA L (ABCD), S4=av2 . Goc gitta
duong thing SC va mit phang (SAB) bang
A. 30°. B. 45°. C. 60°. D. 90°.

Page 23

Swu tdm va bién soan



CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi gidi

Ta c6

BC 1 4AB.

SA L (ABCD)= SA L BC
Nén BC L (S4B) va BC L SB.
Suy ra SC 1a hinh chiéu ciia SB 1én mit phing (S4B).

Goc giita dudng thing SC va mit phing (SAB) la géc gitta SC va SB hay goc CSB.

Trong tam giac SAB vudngtai A c6: SB = \/SA2 +AB* = \/2a2 +a’> =a3 .

. ) —— B ——
Trong tam gidc SBC vuong tai B c6: tan CSB = BC__a__ ﬁ = CSB =30°.

SB a3 3

Vay goc giita duong thang SC va mit phang (SAB) bang 30°.

CAu 36: Cho hinh chop S.4BC, c¢6 SA L(ABC), tam giac ABC vudng can tai B, AC = a2, SA=a.
Goi « la goc gilta SC va mit phang (SAB). Khi d6 tan « bang

V3 V6 V2 D.+\2.

A, —. B. —. C.—.
3 3 -2

Ta c6: SA L(ABC)= SA4 L BC (1), tam giac ABC vudng can tai B= BC L BA (2);

AC=aJ2=BA=BC=a va SB=a2
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Tir (1),(2)= BC L (SAB)=> SC,(SAB)=SC,SB = BSC = a

. 2

B
Tam giac SBC vuong tai B = tana = B¢ = = .
SB a2 2

Cau 37: Cho hinh lang tru dung ABC.A'B'C' ¢6 ddy ABC latam giac vuong cantai 4, BC = AA' = a2
. Tinh tang cua goc giita dudng thang BC' va mit phang (A4BB'A').

=

-

A. V2 : B. ﬁ. c. 2.
2 3
Loi giai
AABC vudng cantai 4 ¢6 BC=aV2 = AB=AC=a.
AABA' vudngtai A = A'B=av3.

C'A' LAB
; { = C'4' L (4BB'A').

Ta co

C'A' L A4
= BA' 14 hinh chiéu ciia BC' 1én mit phing (ABB'A’).
= (BC';(4BB'4"))=(BC";BA').

AA'BC’ vuong tai A' = tan A'BC' = AC __a_ =£.
A'B a\/g 3

Cau 38: Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh vuéng canh a, SD=a va SD vudng goc voi
mit phang day.

Goc giita dudng thang S4 va mit phiang (SBD) la:
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A. 45°. B. 90’ C. 30°. D. 60°.
Loi giai

Goi O 1a giao diém hai dudng chéo AC va BD cua hinh vudng 4BCD.

{SDL(ABCD)
i = SD 1 AO.

A0 c (ABCD)

AO 1L BD » ,
a co = AO L (SBD) nén SO la hinh chiéu vudng goc cua AS 1én mat phang

40 1 SD
(SBD) suy ra(S4,(SBD)) = ASO.

AC_ax/E

Tam gide A0S Vuong tai 0 co: 40 === , SA=~SD*+DA*> =a\2 .

a2

:>sinZS\O=%= 2 =l:>25?)=300.
SA a2 2

Cau 39: Cho hinh chop tir giac déu S.ABCD c6 canh ddy bang a,tam O.Goi M va N lan lugt 1a trung
diém ciia S4 va BC. Biét rang goc gitta MN va (ABCD) bang 60°, cosin goc gitta MN va

mit phang (SBD) bang:

i i .25 p. 204

A ——. . . .
41 -5 41
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Taco ANNCD=F = MN//SF; (MN,(ABCD))=(SF,(ABCD))=SFO = 60°.

Véi
2
oc=L,c=L AB%BCZ=“ﬁ;CF=CD=a:OF=\/a2+“——2a“ﬁcos135°=@
2 2 2 2 2 2
Khido sF=—9F :a\/ﬁzl:a\/ﬁ.

c0s 60° 2 2

Ta ¢6 OCLBD,0CLSO=0OCL(SBD), lai ¢6 OC//BF = BF L(SBD), do vay
(MN,(SBD))=(SF,(SBD))=FSB.

BF =20C = a2 (OC 1a dudng trung binh trong tam gidc BDF ), SB=+SF* - BF* = 2\2a.

Vay cos§§7=S—B:£.
SF 5
Cho hinh chép S.4BCcd SAvudng goc v6i mit phing (ABC), SA= a3, tam gidc ABC déu
canh c6 d6 dai bang a . Goi a = (AB,(SBC)) , khi @6 sina bing
NRE B 35 B p. Y15,
3 - 5 5 3
Loi giai
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

S

Goi M la trung diém BC . Ké dudng cao AK cua tam gidc SAM .

Tam gidc ABC déu=> AM L BC = BC 1 (SAM )= AK L1 (SBC).
Suy ra & = (A4B,(SBC))=(4B,KB)= ABK .

Xét tam gidc 4ABM vudng tai 4 co

L _ L, 1 _ 1 1 2=52<:>AK=a\/E.
AK® ST AMT (o) (ay3) 3@ 5
2
Vi 4K 1 (SBC)=> AK L BK . Xét tam gidc ABK vuong tai K c6 sina =sin ABK = j—K - g .

Cho hinh lang tru ding ABC.A'B'C' c6 ddy ABC vuong tai 4, AB = aJ3,AC=AA4'=a. Gia
tri sin cta goc giita dudng thang AC’ va mit phang (BCC'B') bang

a0 B, Y6 e B3 p. Y6
4 3 3 4
Loi giai
A a C
N\
\ B
\
N\
a AN
N
N
N
b,
A’ i e 8
a3
B’

Ha AH L BC,tac6 AH L(BCC'B'). Do d6, (AC';(BCC'B'))= AC'H .
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Cau 42:

Cau 43:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

L N U S
AH? AB* AC?* 34°
—— AH a\/§ \/E

Vay sin AC'H = = =—,
i AC 2av2 4

Cho hinh chép S.ABCD c6 day ABCD 14 hinh thoi canh a, O 1a giao diém cua AC va BD,
ABC =60°; SO vuéng goc véi (ABCD) va SO =a+/3. Goc giita duong thing SB va mit

Trong tam giac ABC, ta cod

phang (SA C ) nam trong khoang nio sau day?
A. (53°;61°). B. (62°;66°). C. (27°;33°). D. (25°;27°).

Loi giai

Taco: BD 1L AC va BD 1 SO

nén BD 1 (SAC)= (SBD) L (SAC).

Ma (SBD)\(SAC) =50 = ($B,(S4C)) = (SB.50) = BSO.

a3
Ta co: tanB/S?)=%= 2 =l:>§S\O=arctanlz26,56°.
SO a3 2 2

Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng canh a; S4 = a2 va S4 vuong goc voi
mit day (4BCD). Goi M ; N lan luot 13 hinh chiéu vudng goc ciia dinh A4 18n cac canh SB

va SD . Khi d6 goc giita duong thang SB va mit phing (AMN) bang

A. 45° B. 60’ C. 30° D. 90°
Loi gidi

Page 29

Swu tdm va bién soan
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Cach 1:

Goit ACNBD =0, SONMN =1, AINSC=P.

AN L(SCD)= AN LSC va AM L(SBC)= AM LSC, do do: SCL(AMN) hay
SC 1 (AMPN).

Suy ra: (SB,(AMN))=(SM,(AMPN))=SMP.

2 2 2 2
Ta co: SM:SA = 2a :2a\/§;SP=SA = 2a =q.

SB \/2c12+c12 3 SC  \24% +24°

Nen sinsizp 3P~ B3 b _ 60
SM 2

Cho hinh chép S.ABC ¢6 SA L (ABC) va SA=a+/5, day la tam giac vudng tai 4 v6i AB=a
, AC=2a.Goi a l1a goc giita duong thang SA va mit phang (SBC). Gia tri cia tan « bang
J5 2

A —. B. —.

b D. 2.
5 5
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Dung AK vuong goc BC, AH vuong géc SK .

BC 1L AK
Ta co = BC 1 AH .
BC 1L S4

Ma AH 1 SK nén AH L (SBC).
Do d6 SK 1a hinh chiéu vudng goc cia S4 trén mit phang (SBC) nén
o = (SA,(SBC)) = (S4,SK) = ASK .

AB-AC  AB-AC 245

Taco AK = =
BC  JAB*+ AC? 5
2a\/§
Khi do, tana:A—K: S :g.
AS a\/g 5

Cau 45: Cho hinh chép S.4ABCD c6 day la hinh vuong ABCD, SA 1 (ABCD) va SA=AB. Goi E,F
1an luot 14 trung diém cua BC,SC . Goc giita E F va mit phang (S AD) bang.
A. 45°. B. 30°. C. 60°. D. 90°.
Loi gidi

Ta co:
AB 1 AD - - -
{ 4B | sy = ABL(SAD) = (EF,(SAD)) = (BS,(SAD)) = (BS,AS) = BSA.

Xét tam gide SAB vudng tai 4 vacd SA=AB suyra BSA =45".
Vay goc gilta E F va mit phang (S AD) bang 45°.

Cau 46: Cho hinh chop S.ABCD c6 day la hinh vuong tdim O canh 4a, SO L (ABC) . Goi [ 1a trung
diém canh CD, H 1a hinh chiéu vuéng goc ctia diém O trén SI. Biét OH = a~/2 . Khi d6 sé do
cia goc gifra dudng thang SO va (SCD)bang

A. 30° B. 60°. C. 45°. D. 90°.
Loi giai
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SO 1L (A4BCD)

= SO L CD,0I L.CD=CD L(SOI).
CD < (4BCD)
OH < (S0I)= OH L CD, OH L SI=> OH L (SI0)=(S0,(SCD))=0SI .

Ol =2a,0H = a2 = AOHI vudng can tai H = HIO =45° = OSI = 45°.
2 2
SD =/SO* +OD? = %+%=a — SD=S8C=CD=a=> ASCD déu= SDC = 60°.

Suy ra (4B,SD)=(CD,SD)=SDC = 60°.
Ciu 47: Cho hinh chép tam giac déu S.4BC c6 do dai canh day 1a 2a, SA=23a . Tinh sin cua goc giita
BC va mit phing (S4B)?

N REL) o p. Y3,

= 8

Goi H 14 hinh chiéu cua S xubng day.

2 2 2\/_ 2\/§a

AH =Zh
3 aBC T3, 3

2
Chiéu cao SH =+/S4° - AH’ _\/(361)2 —(2‘35 aJ = ‘/@a

3
Dién tich tam gidc ABC: S, ;- canl; 3 =3’
1 V23

Thé tich khéi chép S.ABC = E.SH.SMBC =5
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CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Dién tich tam gidc SAB: Sy, =\/p(p—SA)(p—SB)(p—AB) = 2\24°

Khodng cach tir C dén mat phing (SAB) la: d[ C;(S4B)|= Ve _ V46 a.
SAABC 4
q d| C;(S4B
Sin goc gitta BC va mit phang (SAB): sin = [ ;C )] = \/3—6

Cho hinh chép S.4BC, ddy ABC la tam giac vudng & B véi AB=3, BC=4,8C L(4BC),
d(C;S4)=4.Goi Elahinh chiéu ctia Blén SA Tinh cosin clia goc tao boi BE va (84C).

4 1 234 4
NEAEDS g W7 o B p, W3

34 17 17 34

Loi giai

Ta c6

SC 1(ABCD)

Ké BH 1L AC(H € AC)=>BH 1(SAC).
Taco: BE L SA.
Suy ra goc tao boi hai mit phing BE va (S4C) bang goc BEH .

Xét tam giac ABC vudngtai B c6 BH L AC(H € AC).

BA.BC 12
Suy ra BH =———ex=—.
VBA*+BC* 5
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: d(H; 54
AHAC— AR A _AB O dUBSA) 9 HE 9 .. 36
AC ACT 25 d(Cisd) 25 4 25 25

Xét tam giac BHE vuong tai H c¢o

1 334
\/1+tan2@1 34

Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh vudng, canh bén S4 vudng goc voi
day. Biét ring AB=a,SD = a5 . Goe gitta duong thing AC va mit phang (SCD) thudc

tanB/ET-I=ﬁ=§:>cos@I=
HE 3

khoang nao dudi day?

A. (0°;20°). B. (20°;40°). C. (40°;60°). D. (60°;80°).

Loi giai

K¢ A4H 1 SD tai H.

Taco AH L CD.

Suyra AH L (SCD).
Khi d6 HC 1a hinh chiéu vudng goc ctia 4C 1én mit phing (SCD).

Suy ra (AC,(SCD)) = (ACHC) - ACH

Tam giac SAD vuong tai 4 va AH la duong cao nén

SA=~/SD* - AD? =2a.

1 1 1 1 1 5 25
TS et T T a
AH AS- AD (2a) a da

Tam giac AHC vuodng tai H nén
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Cau 51:

CHUYEN PE VIII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

2£a
snc=2H__5 =m:>6=39,23°.
AC \/Ea

Cho hinh ling tru dung tam gidc ABC.A'B'C’ ¢ day ABC la tam giac déu canh bang
a, AA'= a2 . Goc gitta A'Bva mit phing (BCC'B') 1a

A. 60°. B 0. C. 90°. D. 45°,
Loi gidi

Goi 7 1a trung diém cua B'C".

A'l 1L B'C'
a co: { = A'I L(BCC'B").

A'l L BB'
Suy ra: /B 1a hinh chiéu vuoéng goc A'B trén mit phang (BCC'B").
Khi dé: (4'B;(BCC'B"))=(A4'B;IB)=A'BI .

. .  A'l
Xét tam gidc vudng A'BI c6: sin A'Bl =——= a3 —
A'B 243

Suy ra: A'BI =30".

Cho hinh chép S.ABCD c¢6 day ABCD 1a hinh vudng canh a, canh bén S4 vudng géc véi mat
phang day va S4=a.Goi H,K lan luot 13 hinh chiéu vudng goc ciia 4 trén SB,SD. tan cla
goc tao boi duong thing SD va mit phing (AHK ) bing

1 J3
A. 2. B. —. C. 3. D. X2
Loi giai
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Goi G=SONHK,I =AGNSC.

BC 154
Ta co: { = BC L (SAB)= BC L AH

1 AB
Tu do:

= AH 1 (SBC)= AH 1 SC
AH 1 SB

{AH 1 BC
Hoan toan twong ty: 4K 1 (SCD)=> AK 1 SC
Tr,:

SC1 AH
SC 1 AK

= SC L (4HK)

= SI L (AHK)

= I 1a hinh chiéu vudng géc ciia S trén (AHK)

= IK 14 hinh chiéu vudng géc cta SD trén (AHK)

= (SD,(AHK)) = (SK,(AHK)) = (SK,IK ) = SKI

Xét A vudng SAC co: SA=a; AC =a~J2; Al L SC

1_1+1_L+1_3
AI*  SA4*  AC* & 24° 24°

a/6

= Al =

3
2
ST =~/SA> — AI* = /f—(“*f} :#

Xét ASAD: SD =~/SA> + AD* = a2
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aN?2

Do SAD vudngcantai A = KS =KD = 5

Xét ASIK vudng tai [ co:

oI (] 2¢

2 3 6
a3
e tanSKI=SL- 3 _
IK a6
6

Cho hinh chop S.ABCD c6 ddy ABCD1a hinh vudng canh a; S4 = aJ3 va 5S4 vuong goc voi
mit ddy (ABCD). Goi M, N lan lugt 14 hinh chiéu vudng géc clia dinh 4 1én céc canh SBva

SD . Khi @6 gia trj tan cua goc giita dudng thang SB va mit phing (AMN ) bang:

A. 1. B.%. C. 3. D. 2.

Loi gidi

Goi P=SCN(AMN); O=ACNBD = MN; AP; SOddng quy tai /

SA L BC
a co: = BC 1 (S4B) = BC L AM
AB 1 BC

Ma AM 1 SBnén AM L (SBC)= AM 1L SC

S41CD
AD 1 CD

Ma AN L SDnén AN L(SCD)= AN L SC

= CD 1 (84D) = CD L AN

Do d6 SC L(AMN) = AP 1 SCva PM la hinh chiéu cia SM trén mit phang (AMN )hay PM
1a hinh chiéu ctia SB trén mit phang (AMN )

= (SB;(AMN)) = (SB; PM) = SMP
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'SB SB® 4
tan SMB = SP_3“6; 3 =2
PM 5 25
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