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TAI LIEU ON THI THPT QUOC GIA

Loi noi dau
Chao cac Em hec sinh than mén!

Bt dau tir nam 2017, ky thi THPT Qudc gia s& 4p dung hinh thuc tric nghiém ddi véi mén Toan. D6
la mot diéu méi me ddi véi tat ca cac em cling nhu cac Thay gido, Co gido. Khi biét thdng tin vé su doi
méi nay, ban than cac em hoc sinh rat bdi rdi vi bi bat ngd boi cac em it dwoc tiép xuc véi hinh thic tric
nghiém mon Toén tir truée dén nay. Chinh vi vy cac Thay gido, C6 gido di khong quan Vit va mang dén
cho céc em ngudn hoc liéu tét nhat, ¢6 dong nhat dé cac em dugc rén luyén trude ky thi sap tai!

Cac Thay, C6 xin gtri téi cac em cudn:
“PHUONG PHAP TQA PO TRONG KHONG GIAN”.

Noi dung cudn tai liéu bam sét noi dung kién thire trong cau trac DE MINH HOA cua B6 GD&DT
va SGK Hinh hoc 12 Co ban. Tai liéu duoc chia thanh 5 phan:

Phin1l. HE TQA PO TRONG KHONG GIAN.

Phin 2. PHUONG TRINH MAT PHANG TRONG KHONG GIAN.
Phin3. PHUONG TRINH PUONG THANG TRONG KHONG GIAN.
Phin 4. BAI TAP ON TAP CHUONG.

Phin 5. GIAI TOAN HINH KG BANG PP TQA DO.
Thay hy vong rang cudn tai liéu s& gilp cac em chuan bj that tot cho ky thi THPT Quédc gia. Cudi
cung xin chuc cac em dat diém cao trong ky thi sap toi!
Mic du da hét sirc ¢b gang va tam huyét dé cd tap tai liéu nay, song trong qué trinh bién soan chic
chan khdng tranh khoi sai s6t nhat dinh. Rat mong sy théng cam cuia ban doc gan xa gop y dé ching toi
¢ nhirng stra chira kip thoi va hoan thién tai liéu theo email mr.nguyenguocthinh@gmail.com !

Trong cudn tai liéu co str dung tu liéu cia nhiéu tac gia. Nhung do tai liéu duoc phat hanh véi muc
dich phi loi nhuan nén kinh mong cac thay c6 luong thi!
Nhom téc gia:
. Thay Nguyén Qudc Thinh — THPT Tran Tat Van, An Lo, Hai Phong.
. Thay Lé Vian Dinh — TT GDNN GDTX Thanh Oai, Ha Noi.
. Thay Nguyén Pang Tuan — TT GDNN GDTX Phu Loc, Thira Thién Hué.
. Thay Poan Triic Danh — Tan An, Long An.
. Thay Bang Cong Vinh Biru — THPT Nguyén Hitu Cau, TP H6 Chi Minh.
. Thay Ngb Nguyén Anh Vii — Pa Ning.
. Thay Tran B4 Hai — THPT Quy Hop 1, Nghé An.
. Thay Luu Chi Tai — THPT Marie Curie, Hai Phong.
. C6 Nguyén Thao Nguyén.
10. Thay Nguyén Hoang Kim Sang — THPT Thanh Binh, Tan Phi, Dong Nai.
11. C6 Nguyén Ngan Lam — THPT Tran Hung Pao, Hai Phong.
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Mua xuén, thdng 1 nam 2017.
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Chuong I1I: PHUONG PHAP TQA PO TRONG KHONG GIAN

PHAN 1: HE TOA DQ TRONG KHONG GIAN
A. TOM TAT LY THUYET

1. HE TQA PQ TRONG KHONG GIAN:

Hé truc toa do Dé-cac vubng gdc trong khéng gian gém
ba truc x'Ox,y'Oy,z'0Oz vubng goéc vaéi nhau ting d6i mot.

(8]

Goi 1,j,k lan luot 13 cac vécto don vi trén cac truc “E/
x'0x,y'0y,z'0z. Biém O duoc goi la goc toa dg. Cacmat  ———~ = A = >
phang (Oxy),(Oyz),(Oxz) d6i mot vubng goc véi nhau duoc !
goi la cac mat phang toa ds.

Khong gian gin véi hé toa do Oxyz dugc goi 1a khong

gian Oxyz.
2. TOA PO CUA MOT PIEM:
Trong khong gian Oxyz cho mot diém Mty . Y
Khi d6 ta c6 OM =Xi +Yj +zk va goi bd basé (x;y;z) R H;
1 toa d6 ciia diém M ddi véi hé truc toa do Oxyz da cho. o/
Nhu vay twong ang véi 1 — 1 gitta mdi diém M trong khéng A
gian véi bo ba sé (x;y;z) goi la toa do caa diém M ddi véi

hé toa do Oxyz cho trugC. Ta viét: M =(x;y;z) hoic X
M(X;Y;2).

3. III. TQA PQ CUA MOQT VECTO:
Trong khong gian Oxyz cho vécto d voi d=a,i +a,] +aK.
Khi d6 bo ba sb (a,;a,;a,) duoc goi 1a toa dg cua vécto & dbi véi hé toa dd Oxyz cho trusC. Ta
viét: a=(a;;a,;a,) hoic d(a;a,;,).
4. TV. BIEU THUC TQA PQ CUA CAC PHEP TOAN VECTO:
Trong khong gian Oxyz, cho hai vécto @ =(a,;a,;a,), b= (b;b,;b,) vamét sb thuck. Khi do ta co:
a+b = (a,+b;a, +b,;a,+b,)
d-b=(a—h;a,—bya,-b,)
ka = (ka,; ka,; ka,)

Chay.
 [a=n
1.d=b<{a,=h,.
a3:b3
2. 0=(0;0;0)
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3.4 va b (#0) cung phuong < c6 mot sé thuc k sao cho

3, =kby b, = ka,
a, =kb, hay b, =ka,
a, = kb, b, =ka,

4.Néu A=(a,;a,;a,),B =(b;b,;b,) thi AB = (b, —a;b,—a,;b, —a,).
5. V. BIEU THUC TQA PQ CUA TiCH VO HUONG VA CAC UNG DUNG:
1. Trong khéng gian Oxyz cho hai vécto a = (al;az;ag),ﬁ =(b;b,;b,).
Taco ab=ab +ah, +ab,
2. Do dai cua mot vécto: Cho vécto d = (a,;a,;a,), ta cé |a|=+ad = m.
3. Khoang céch giita hai diém A=(X,;y,;z,) Va B=(Xg;Ys;Zs) 12
|AB| = /0 = %20+ (Y5 = ¥ + (25— 2)°.

4. Goi ¢ lagéc giira hai vécto & =(a,;a,;a,) va b = (b;h,;b,).

Ta co: c03(p=cos(é,5)= 4§.b# = %)+, +2qh, va @ 1b<>ab +a,b, +ah, =0,
8. b| aZ +a2 +a2 \fb? +bZ +b?
6. VI. PHUONG TRINH MAT CAU:
Trong khong gian Oxyz mat cau tam | =(a;b;c) ban kinh R c¢6 phuong trinh Ila:
(x—a)® +(y—b)* +(z—c)* =R?® hodc x*+y*+2°>—2ax—2by —2cz +a* +b*+c* =R’
Nguoc lai, phuong trinh x> +y*+2*> —2Ax—2By—2Cz+D=0 véi A°+B*+C°-D>0 la

phuong trinh ctia mat ciu tm | = (A; B;C) va c6 ban kinh R =+ A2 + B2 +C2—D.

B. PHUONG PHAP GIAI TOAN

Dang 1. Tim toa d6 ciia mot diém, mot vécto va cac yéu to lién quan dén vécto thoa man mot sé dieu
kién cho trudc, toa do cac diém dic biét caa tam giéc, tir dién.

Phwong phap giai

Str dung dinh nghia c6 lién quan dén vécto: toa do vécto, do dai vécto, biét phan tich mot vécto
theo ba vécto khong dong phang, biét tinh tong, hiéu, tich vécto vai mot sb, biét tinh céc toa do trong
tAm ciia mot tam gidc, trung diém doan thang ...

Mot sb cdng thuc can nho:
Xét tam giac ABC ta co cac diém dic biét sau:
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X, + Xg + Xo
X =—A-—B17C
3
G latrong tam cﬁaAABCQ@:%(ﬁ+@+@)@ yG:L;WC
2, + 25+ 12,
7, =-A"B'C
3
AH 1 BC
H 1a truc tim cuaAABC < { BH 1 AC
AH,AB,AC dong phéng
e L 7 AA' 1 BC
A' la chan dwong cao hatrdinhA cia AABC << . .
BA'=kBC
AB —

D 1a chan duong phéan giac trong cia goc A cia AABC < DB = _E'DC

A s . ) — AB —
E 1a chan duong phan giac ngoai cua goc A ctia AABC < EB = EEC
Xét tr dien ABCD ta c6 cac diém dac biét sau:
C Xa Tt Xg X X

4
_YatYet Yt Yo

4

I, +2,+2.+1,

Z, = 1

G latrong tam ta di¢n ABCD < 1y,

AH 1 BD
H la hinh chiéu vudng goc cua A trén (BCD) < AH 1 BC
BH,BC,BD dong phéng.
VD 1.  Trong khdng gian Oxyz cho a=—6i+8;+4k. Toa do cua a la
A. (—6:8;4).. B. (6;8;4).. C. (3:4;2).. D. (=34:2).
Huéng dan giai
Theo dinh nghia a =6/ +8/+4k nén toa do ciia a = (~6;8;4)
Chon dap an A.
VD 2.  Trong khdng gian Oxyz cho vécto @=(5;7;2). Toa do clia vécto dbi clia vécto a la
A.(57;2).. B.(-5,-7;-2).. C.(27;5).. D.(-2-7,-5).
Hudéng dan giai
Vécto d=(5;7;2)co vécto dbila —a= ~(5,7;2)=(-5-7;-2) .
Chon dap an B.
VD 3.  Trong khong gian Oxyz cho hai diém A(5;7;2),B(3;0;4). Toa do cia vécto AB la
A. AB=(-2-7;2).. B.AB=(2,7,2). C.AB=(87;6).. D.AB=(27;-2).
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VD 4.

VD 5.

VD 6.

Huéng dan giai
Toa do vécto AB=(3-5,0-7;4-2)=(-2,-7;2)
Chon dap an A.
Trong khdng gian Oxyz cho ba vécto d=(5;7;2),b=(3;0;4),c =(~6;1;,-1). Toa d¢ cia
vécto: m=3a—2b+c la.
A. (3,22;-3). B. (3,22;3). C. (-3,22,-3). D. (3,-22;3).
Hwong dan giai
3a=3(5,7;2)=(15;21;6)
Taco | —2b=-2(3,0;4)=(-6;0;-8)
c=(-6;1-1)
Vay m=3a-2b+c=(15-6-6;21+0+16-8-1)=(3;22;-3). Chon dap an A.
Trong khong gian Oxyz cho tam gidc ABC v&i A(L0;-2),B(2;1,-1),C(1-2;2). Toa do

trong tdm G cua tam giac la
A. G(EEEJ B. G(i;—l'—lj. C. G(—l;—

w|

= ; ij D. G(4-1-1).
333 3 3 3 3 3
Huéng dan giai

Ap dung cong thtrc xac dinh toa do trong thm tam giéc ta cd toa do trong tim G can tim 1
G(1+2+1_O+1—2_—2—1+2j:(£__l__£j

3 3 3 3 ’
Chon dap an B.
Trong khong gian Oxyz cho tam gidc ABC véi A(1;0;-2),B(2;1;,—1),C(1;-2;2). Xac dinh toa
do diém D @& ABCD la hinh binh hanh.
A. D(0;-31). B. D(0;3,1). C. D(3,0;1). D. D(0;-3;-1).

Huéng dan giai
Pé ABCD Ia hinh binh hanh thi AB = DC

1=1-x x=0
Tacd AB =(L,1,1), goi D(x;y;z):ﬁz(l—x;—Z—y;Z—z)c 1=2-yo<y=-3
1=2-z2 z=1

Chon dép an A.

Dang 2. Tich vd hudng va cac (tng dung cua tich vo hwong.

Phuong phap giai:

Str dung dinh nghia tich vo hudng va biéu thic toa d6 caa tich vo huéng cua hai vécto.
Str dung cac cong thace tinh khoang cach
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VD 1.

VD 2.

VD 3.

Trong khong gian Oxyz cho 2 vécto a =(5;7;2),b = (1,3;-4), tich vd huong cua a va b c6 gia
tri bang
A.18.. B.34 .. C.14 .. D.0.

Huéng dan giai
Ap dung cong thie tich vo huéng ciia hai vécto ta cd ab=5.1+7.3+2.(-4)=5+21-8=18
Chon dap an A.
Trong khong gian Oxyz cho ba diém A(-1-2;3),B(0;3;1),C(4;2;2) Tinh cos BAC bing

9 -9 9 9
A —.. B. ——.. C. —.. : .
2 24/35 J35 24/35
Huéng dan giai
Tac AB=(15,-2),AC =(5,4;-1)
cos BAC = COS(E,A—C) _ ABAC _ 9 Chen dap 4n C.
|AB| |AC 2435
Trong khong gian Oxyz cho tam giac ABC véi A(-1-2;3),B(0;3;1),C(4;2;2).C6 M, N lan
luot 1a trung diém céc canh AB, AC . P dai duong trung binh MN bang

Ny 8.2 c. 22 p. 32
4 2 2 2

Huéng dan giai
Tacotoadd M —1;3;2 B\ E;0;E = MN = 2;—3;l
2 2 2 2 2 2

2 2
Vay d6 dai duong trung binh MN = \/22 J{—%) J{l) = \/gz ﬁ

2 2

Chon dap an D.

Dang 3. Lap phwong trinh mit ciu biét tdm va ban kinh cia mat cau d6

Phwong phap giai:

VD 1.

e Phuong trinh mat cau tam I (a;b;c), ban kinh R c6 dang:

(x—a)*+(y—b)* +(z—c)* =R?
Dang khai trién ciia phuong trinh mit cau:

X2 +y° 42> —2ax—2by—2cz+d =0, véi R=+/a’ +b>+¢>—d ,a’ +b>+c>—d >0

Trong khong gian Oxyz, phwong trinh mat cau tm 1(5;—3;7) va c6 ban kinh R=2 1a

A (X+5)+(y=3)° +(z+7)° =4.. B. (Xx=5)°+(y+3)°>+(z-7)=2.

C. (X+5°+(y—3)?>+(z+7)?*=2.. D. (Xx=5)+(y+3)° +(z—7)*=4.
Huéng dan giai

Chon D.
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VD 2. Trong khdng gian Oxyz, phuong trinh mat cau di qua diém M (5;—2;1) vaco tim 1(3;—3;1) 1a

A.(x=3)° +(y+3)° +(z—1)*=5.. B. (x—3)2 +(y+3>2+(z-1)?=+5.

C. (x+3)*+(y—3)*+(z+D° —5.. D. (x+3)*+(y—3)* +(z+1)°* =5.
Huéng dan giai

Taco IM =(21,0). Dodo R=|IM|=+/2" +1* +0* = 5.

Chon A.

VD 3. Trong khong gian Oxyz, phuong trinh mit cau duong kinh AB véi A(4;—3;7),B(2;1;3) 1a

A (x=3)+(y+D*+(z—5)* =3.. B. (x—3)*+(y+1)°+(z—5)* =9.

C. (X+3)*+(y—1)*+(z+5)*=9.. D. (x+3)* +(y—1)°+(z+5)* =3.
Huéng dan giai

Tam cua mit cau 1a trung diém | cua doan AB, 1(3;—1;5)

AB=(—2,4;—4)= AB=6=R=3
Chon B.

Dang 4. Cho biét phwong trinh mit ciu, hiy x4ac dinh tam va ban kinh cia mit cau dé

Phwong phap giai:

Bién doi phuong trinh mat cau vé dang (x —a)? + (y —b)® +(z —c)® = R?. Khi d6 mat cau
cé tam I(a;b;c), ban kinh R.

Dang khai trién ctia phuong trinh mat cau: x> + y? 4 z> —2ax—2by —2cz +d = 0. Khi d6

mit ciu c6 tim 1 (a:b;c), ban kinh R =+/a2 +b? +-c2 —d véi a2 +b> +c2—d >0

VD 1. Trong khéng gian Oxyz, cho phuong trinh mat cau 3x? +3y? 4+3z° —6x—3y +152—2=0.
Tam va ban kinh cia miat cau do 1a

A. Tam | —1;—%;2] va ban kinh R:@.

B. Tam | 1;1;—5] va ban kinh R:ﬂ.
2 2 6

C.Tam | 1;%;—%] va ban kinh R:@

D. Tam | —1;—1;E va ban kinh R:ﬂ
2 2 6

Huéng dan giai
Phuong trinh mit cau d cho c6 thé viét dudi dang:

2 1Y 5\ 49
Xty +22—2X—y+52—==0& (Xx-1* +|y—=| +|z+=| =—.
y y 3 (X=D)"+|y > 5 5
Chon C.
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C.BAI TAP CO GIAI
DANG PIEN KHUYET
Cac cu hoi trong phan nay déu iy trong khdng gian Oxyz
Cau 1. Chodiém A(x,:y,:2,)sB(x,37,32,), t0a do vécto AB=..............
Cau 2. Cho hai diém A,B phan biét, M 1a trung diém AB. Toa do diem M =(..;...;...)
Cau 3. Cho tam gidc ABC,G latrong tam tam giaC. Khi do toa do G =((...;...;...)

Cau 4. Cho hai vécto u=(u;uy;u,),v=(v,;v,3v,) , diéu kién dé hai vécto ciing phuong 14 ... mot sb

thuc k sao cho u = kv

Cau 5. Cho vécto a=mi+nj+ pk khi d6 toa do cua a=(....;...)

Cau 6. Hai vécto vudng goc véi nhau khi va chi khi ... caa chiing bang 0

Cau 7. Trong khong gian mot mit cau ludn duoc xac dinh khi biét hai yéu té: ... mit cau va ban kinh
caa no.

Cau 8. Cho mitcau (S) tdm /(a;b;c) ban kinh R, diém M (x;y;z) nam trong mét cau khi va chi

Cau 11
Cau 12. Mat cau c6 duong kinh 12 AB thi co bankinh1a......................
AB
Pap an: R=—
P 2

Cau 13. Tam cua mit cau di qua hai diém A va B nAmtrén.......................
Pap an: mit phang trung truc cua doan AB

Cau 14. Mat cau tam [ tiép xuc véi mat phang (P) cobankinh la.................
bép an: R=d(I,(P))

Cau 15. Mt cau tam [ tiép xUc véi duong thang d co ban kinh 1a.................
béap an: R=d(l,d)

Cau 16. Mat cau c6 tam I(a,b,c) € Ox thi........

bépan: b=c=0

Cau 17. Mt cau cd tim I(a,b,c) € (Oxy) thi........

bapan: ¢=0

SAN PHAM HQP TAC CUNG TOAN HOC BAC TRUNG NAM



TAI LIEU ON THI THPT QUOC GIA Trang | 8

DANG TRAC NGHIEM KHACH QUAN

Dang 1: Tim toa d6 cua mot diém, mot vécto va cac yéu t6 lién quan dén vécto thoéa mdn mot sé diéu
kién cho trudc, toa do cac diém dic biét cua tam giéc, ti dién.

Cau 1.

Cau 2.

Cau 3.

Céau 4.

Caub.

Cau 6.

Cho ba vécto a=(2;-5;3),b=(0;2;,-1),c =(L7;2) toa do vécto 6:45—%5+36 1a
Ad= 11;1;181). B.d=(13118). C.d= 11;—1;181].. D. d=[11:2;-182).
3773 3773 3" 73

Huéng dan giai

Taco

45 = (8,-20:12),~ b =(o- 2 1) 3c=(32L6)= 6:45—16+3é=(11;1;181j

3 3'3 3 3773

bap an A.

Cho ba vécto a =(2;-5; 3) b=(0;2;-1),c=(17;2) toadd vécto d =a—4b—2c la

A.d =(0;,-27;3).. .d=(0;27;3)..  C.d=(0;-27;-3).. D.d=(0;-23).
Huéng dan giai

Taco

=(2,-5;3),-4b=(0;-8;4),~2c =(-2;-14;~4) = d =a—4b-2c = (0;-27;3)
bap an A.
Cho ba vécto a = (2;-

1,2),b=(3;0;1),c = (-4 -1) toa dd vécto d =3a—2b+c Ia
A d=(4-23). B.d=

(—4,-2;3).. C.d=(-423). D.d=(423).
Hudéng dan giai

Tuong tu cau 1, 2 Dap an B.

Cho ba vécto a=(2;-12),b=(3,0;1),c =(-4;1,~1) toa d¢ vécto d =2a+b+4c Ia

A d=(-9-2-1).. B.d=(-92-1). C. d=(-921). D. d =(-9;-21).
Huéng dan giai

Tuong tu cau 1, 2 Bap an C.

Cho ba vécto a=(12;3),b=(2;2;-1),c=(4;0;—4) toa do vécto d =a—b la

A d=(10;4).. B.d=(-L10;-4).. C.d=(0;L4). D. d=(-10;4).
Hudéng dan giai

Tuong tu cau 1, 2 Bap an D.

Cho ba vécto a=(12;3),b=(2;2;-1),c=(4;0;—4) toa do vécto d =a—b+2c

A d=(-7,0,-4)..  B.d=(-7;0;4)..  C.d=(7,0,-4).. d= (7;0;4).
Huéng dan giai

Tuong tu cau 1, 2 Bap an C.
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Cau7.

Cau 8.

Cau 9.

Cau 10.

Céau 11.

Cho ba vécto a=(1;2;3),b=(2;2;-1),c =(4;0;~4) toa do vécto d =2a+4b—c la

A. d=(6,12;-6).. B.d=(-6,12,6).. C.d=(6126).. D. d=(L21).
Huéng dan giai

Tuong tu cau 1, 2 Bap an C.

Cho ba vécto a=(2;-5;3),b=(0;2;,-1),c =(L7;2) toa do vécto 5:55—36—%6 1a

A d=(19,-69;17). . B. a:(g;—@;n].
2" 2
C. H:(Q;@;ﬂj. . D. H:(g;—@;—nj.
2" 2 2" 2

Huéng dan giai
Tuong tu cau 1, 2 Pap an B.

Cho ba vécto 5:(1;2;3),5:(4;0;—4) toa do véctod thoamin 2d —3a=c Ia
Ad=[Li32]. B.d=[1;-32]. < d=(7;35).. D.d=[1;3-2).
2 2 2 2 2 2
Huéng dan giai
26—35=E:>a=§5+l6= §+2;3;9_2 = Z;3;E
2 2 2 2 2 2
bap an A.
Cho ba vécto a =(1,2;3),b=(2;2;-1),c =(4;0;—4) toa do véctod thoa man

2a+b—c+3d=0 la

A d=(0,-2-3)..  B.d=(0;2-3).. C.d=(0,-23).. D.d=(0;23).
Hudéng dan giai
I I T T
2a+b-c+3d=0=>d=--a-=b+=c=(0,-2-3)
373 3

Pép an A.
Cho ba diém A=(L-11),B=(0;12),C =(L0;1) toa do trong tdm G cua tam giac ABC la

A G= g;0;ﬂ . B.G= E;ﬂ; . C.G= E;0;—f .. D.G= —E;O;i )
- 3 '3 33 3 3 3 3

Hudéng dan giai

bép an A.
1 2
X, :§(xA+xB+xC):§
Toa d¢ trong tdm G cua tam giac ABCla: {y, =%(yA +Y,+Y:)=0
4
ZG :g(ZA+ZB+ZC):§
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Cau 12.

Céu 13.

Cau 14.

Cau 15.

Cau 16.

Cau 17.

Cho vécto U =(3;2;-5) trong cAc vécto sau vécto nio cing phuong voi U

A. a=(6,-4;10).. B.B=(2;%;—%).. C.c=(6;4;10).. D.d =(L-4;2).

Huéng dan giai
A s s vy - N L L
bé u(ul,uz,uS) cung phuong vol v(vl,vz,v3) thi L =2=-2
Vi V2 Vs

Thoa man diéu kién Déap an B
Trong khdng gian Oxyz cho ti dién ABCD biét A(1;,0;2) B(-2;1;3),C(3:2:4),D(6;%-5). Toa
do6 trong tam G cuatir dién ABCD la.
A.G(-2-3-1).. B.G(-2-3:1).. C.G(231).. D.G(2:3;-1).

Huéng dan giai

Xg :%(xA+xB+xC+x0):2

R . R 1
Trong tam tir dién ABCD 1a: 1y, :Z(yA+yB+yC+y0)=3

Zg :i(zA +zp+2, +ZO)=1
bap an C.
Cho hinh hép ABCD.A'B'C' D' hiét A(1;0;1),B(2;1;2),D(1;-1;1),C"(4:5-5). Xac dinh toa
d¢ dinh C cua hinh hop.
A. C (2:2:0). B. C (20;2). C. C (0:2:2). D. C (2:0:-2).
Cho hinh hép ABCD.A'B'C' D' hiét A(1;0;1),B(2;1;2),D(1;-1;1),C"(4:5-5). Xac dinh toa
d6 dinh B'cua hinh hop
A.B'(6;5,—4). B.B'(—4;5-6). C.B'(4-6;-5). D.B'(4;6;-5).
Cho hinh hép ABCD.A'B'C' D' hiét A(1;0;1),B(2;1;2),D(1;-1;1),C"(4:5-5). Xac dinh toa
do dinh A'cua hinh hop.
A.A'(3;5-6). B.A'(-3-5-6). C.A'(-3;5-6). D.A'(3;-5-6).
Cho hinh hép ABCD.A'B'C' D' hiét A(1;0;1),B(2;1;2),D(1;—1;1),C"(4:5-5). Xac dinh toa
do dinh D'cua hinh hop.
A. D'(3;-4;-6). B. D'(-3;4;-6). C. D'(3;4;,-6). D. D'(3;4;6).
Hwéng dan giai Cau 14 — 17
Hinh hop ABCD.A'B'C' D' Goi C(x.3y.32.) tacd AD = BC
AD :(0;—1;0),ﬁ =(xc =2y Lz, =2)
xX.—2=0 X.=2
AD=BC &1y, ~1=—11y.=0
z.—2=0 Zp =2
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Vay C(2;0;2) Cau 14 d4p 4n B.
Goi B'(x,3y,:2,) ta c6CB=C'B'
C’—l?z(O;l;O),CTB;:(xB. —4;y, =52, +5)
Xp—4=0 X =4
CB=C'B'< Vp—3=1 1y, =6
Zp +5=0 Zp ==
Vay B'(4;6; —5) Cau 15 dap an D.
Goi A'(xA,;yA,;zA,) tacOBA=B'A'
BA=(-1L;-1;-1),B'A'=(x, — 4y, —6;2, +5)
X, —4=-1 X, =3
BA=B'A'< Vy—6=-1<qy, =5
zZ,+5=-1 Zp =—0
Vay A'(3;5-6) Cau 16 dap an A.
Goi D'(xp3y,52, ) ta c6CD=C'D'
C—D=(—1;—1;—1),C'D'=(x3, 4y, =5z, +5)
X, —4=-1 X, =3
CB=C'D' =1y, -5=-1<1y, =4
Zy +5=~1 Zp =—6
Vay D'(3;4;,-6) Cau 17 dap 4n C
Cau 18. Cho hai bo ba diém
(1):A(1:31),B(0;1;2),C(0;0;1) va (I7): M(L;1;1),N (—4;3;1),P(-9:51)
Két luan nao sau day la dung?
A. B ba diém(7) thang hang.. B. Bo ba diém(I7) thang hang.

C. Ca hai bo ba diém déu thang hang.. D. Ca hai bo ba diém déu khong thang hang.

Huéng dan giai
Tacd AB = (—1;—2;1),A—C =(—1;-3;0) khong cung phuong nén (/) khong thang hang

Taco MN = (—5; 2;0);W = (—10;4;0) =—2MN nén MN,MP cung phuong hay (II) thang

hang
bép an B.

Dang 2. Tich vo huéng va cac ing dung cua tich vé hudng.

Cau 19. Trong khéng gian Oxyz cho a = (3;0;—6),1; =(2;-4:;0), x4c dinh gid trj a.b
A 6. B. 7. C.8. D. 5.
Huéng dan giai
a=(30,-6),b=(2-4,0)= ab=32+0.(-4)+(~6).0=6
bép an A.
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Cau 20.

Cau 21.

Cau 22.

Cau 23.

Céau 24.

Trong khong gian Oxyz cho E:(l;—5;2),21 =(4;3;-5), xdc dinh gié tri c.d
A.20. B.—21. C.21. D.-19.
Huéng dan giai
c=(1,-52),d =(43-5) = c.d =1.4+(-5).3+2.(-5) =21
bap an B.
Cho diém M thudc mit phang (Oxz) cach déu ba diém A(L;1;1),B(-1;10),C(3;1;—1). Toa do
diém M la
AM(%;O;—%). B.M[%;O;%j. C.M(—g;o;—%j. D.Khéng ton tai M .

Huéng dan giai
M e(Oxz) = M(x;0;2)
:m:(l—x;l;l—z);m :(—l—x;l;—z);FC:(S—x;l;—l—z)
M cach déu 3 diém A,B,C nén MA=MB=MC hay ta c6 hé phuong trinh
5
(—1—x)2+1+(—z)2 7%

(3—x)2+1+(—1—z)2<:>m 7

z=—=
6

——
—~
[e—
|
=
~—
S S
+
[
+
—~
[E—"
|
N
~—
S
Il

—~

(S
|

=

N—"
+
(S
+

—~
[S—

[
N
N—"

S}
Il

Vay M(g;o;—%j bép an A.
Trong khong gian Oxyz cho A(4;-1;1),B(2;1;0). Khoang céch gitra hai diém A,B la
A3, B.4. C.5. D.6.
Huéng dan giai
Taco AB=(-2:2—1)= AB=\J(-2) +2" +(~1) =Ja+4+1=+9=3
bap an A.
Trong khong gian Oxyz cho A(2;3;4),B(6;0;4). Khoang cach gitra hai diém A,B la
A3 . B.4 . C.5. D.6 .

Hudéng dan giai
Tach AB =(4:-30)=> AB =[4* +(-3) =/16+9 =/25 =5
bép an C.
Trong khong gian Oxyz cho bon diem A(1;-1;1), B(1;3;1),C(4:3;1), D(4;-11). Két luan nao

sau day la dung
A. ABCD la mot ti dién.. B. ABCD la mdot hinh binh hanh.
C. ABCD la moét hinh thang.. D. ABCD la mot hinh chir nhat.

Huéng dan giai
Tac6 AB = (0;4;0);AD =(3;0,0);CB = (~3;0;0); CD = (0;—4;0)
Tathiy AB L AD,CB LCD;AB =CD AD =CB
Nén ABCD la mét hinh chir nhat. Bap an D.
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Dang 3+4. Phuong trinh mit cau.
Cau 25. Trong khong gian Oxyz , cho bén diém A(1;0;0), B(0;1;0), C(0;0;1), D(1;1;1). Mat cau ngoai
tiép tu dien ABCD c6 ban kinh 1a

Aﬁ. B.\2. C.\3. D.

2

B w

Huéng dan giai
e Phuong trinh mit cAu dudi dang khai trién: x* +y* + 22 —2ax—2by—2cz+d =0
e Mitcauqua A,B,C,D

1

a=—

Da+d=-1 2
2b+d=-1 p=1

= < 2
c+d=-1 |
2a-2b-2c+d=-3 CZE
d=0

2 2 2
o Bankinh k= (L) +[1) (L) =3
2 2 2 2
e ChonA.
Cau 26. Cho (S) lamat cau tam 7(2;1;—1) va tiép xtic véi mat phiang () c6 phuong trinh:
2x-2y-z+3=0.Bankinh cua mat cau (5)la
A 2. B 2. c. 2 D. 2
3 3 9
Huéng dan giai
e Bankinh bing d(,(a))=2
e ChonA.
Cau 27. Chobéndiém A(LL1), B(1;2;1), C(1;2), D(2;2;1). Tam [ ciia mat cau ngoai tiép tir dién
ABCD c6 toa do la
°

A. é;—é;g .
2 22
Hudéng dan giai

e Dulng dang khai trién caa phuong trinh mit cau

e Giai h¢ phuong trinh tim tam (% EEJ

j C. (3:33). D. (3;:-3;3)

le

3.
2’

le

22
e ChonB.
Cau 28. Ban kinh ciia mat cau tam (3;3;—4) tiép xtc véi truc Oy bang

A 5. B. 4. C. 5. D.

N | i

Huéng dan giai
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e Hinh chiéu vudng goc cua I 1én Oy 1a H(0;3;0)
e Bankinhbing IH =5

e Chon A.

Cau 29. Mat cau tam /(2;1;—1) tiép xtic véi mat phang toa do (Oyz) c6 phuong trinh 14:
A (x=2) +(y=1) +(z+1) =4. B. (x=2) +(y—1) +(z+1) =1.
C. (x+2) +(y+1) +(z—1) =4. D. (x+2) +(y—1) +(z+1)" =2.

Huéng dan giai
e Béan kinh mit cau d(I,(0yz)) =2
e Chon A.
Cau 30. Cho mat cau tam 7(4;2;-2), ban kinh r tiép xtc véi mat phang (P):12x—5z—-19=0 .
Ban kinh r bang
A. 39, B.3. C. 13. D. 2.
J13
Huwdéng din giai
e r=d,(P)=3
e ChonB

Cau 31. Trong khong gian véi hé toa o Oxyz , mat cau tam | (~1;2;0) dwong kinh bing 10 c6 phuong

trinh 1a:
A (X+1D?+(y—2)° +2° =25. B. (x+1)%+(y—-2)*+2*=100.
C. (x=D°+(y+2)?>*+2*°=25. D. (x=1)%+(y+2)*+2*=100.

Huéng dan giai
e Mt cautdm 1(-12;0) dudng kinh bang 10 nén c6 ban kinh R=5 ¢6 phuong trinh:
(X+1?+(y—2)*+1z° = 25.
e Chon dap an A.
Cau 32. Trong khéng gian véi hé toa do Oxyz , véi gia tri nao ciia m thi phuong trinh
X*+y*+2° —2mx+2(m-1)y+4z+5m=0 1a phuong trinh mat cau ?

A.mﬁlvng.. B.lsmsg.. C.m>3.. D.m<1vm>g.

Huéng dan giai
e Phuong trinh da cho 1a phwong trinh mat cau khi
m<1
(-m)’ +(m-1)° +2° -5m >0 2m*~7Tm+5>0<| 5.
m> >
e Chon dap an D.
DAP AN

12|34 ,5|6 |7 |8|9(10|11|12 (13|14 |15|16 |17 |18 19|20

A/lA/B|C/ D/ D/C/BIAJAJ]A|B|C|B|D|A|C|B|A|B

21 | 22 |23 |24 |1 25|26 |27 |28 29|30 |31 |32

A|lA|IC| DIAJ/A|B|/A|JA|B|A|D
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DANG TU LUAN

Dang 1: Tim toa d¢ cta m6t7diém, Mot vécto va cc yéu té lién quan dén vécto thoa man mot sb diéu
Kién cho trudc, toa do cac diém dac biét cua tam giéc, ti dién.
Bail.  Cho vécto u co diém dau la(L-13) va diém cudi 1a(-2;3;5) . Trong cic vécto sau vécto nao
cing phuong voi U:a=—-6i+8]+4k,b=4]+2k,c=i—4]+2K
Huéng dan giai
Taco u=(-34;2);a=(-6:84):b=(0;4;2);c = (1;-4;2)
Vay chi co a cung phuong u.
Bai 2.  Trong khong gian Oxyz cho ba vécto a=(5;7;2),b=(3,0;4),c=(-6;1;~1). Tim toa do va do
dai vécto m,n biét m=3a—2b+c,n=5a+6b+4c—3i.
Huéng dan giai
Tacé m=3a-2b+c=..=(3,22,3)= |m|= /502
n=5a-+6b+4c—3i =...= (16;39,16) = |n| = /2033
Bai3.  Trong khong gian Oxyz cho ba diém A(L;0;-2),B(2;1,-1),C(L-2;2). Tim toa d¢ diém
M sao cho AM =2AB+3BC —OM.
Huwdéng din giai
Goi M(x;y;z)
Taco AB = (1;1;1);B‘(f = (—1;—3;3);07/[ = (x;y;z);m =(x—Ly;z+2)
Va 2AB+3BC-OM =(-1-x,-7-y;11-2)

X—1=-1— x=0
Nen AM = 2AB+3BC-OM 1y =—7-y e y=—
z+2=11-z 9
Z:_
2
VyM(O—Z 2)
272

Bai4.  Trong khong gian Oxyz cho ba diém A(-2;3;1), B(%;O;l},c (2;0;1)

a) Chizng minh rang A, B,C khong thang hang.
b) Tim toa do hinh chiéuB' cuaB trén AC .
¢) Tim toa d6 chan duong phan giac trong cua géc A cua AABC.

Huéng dan giai
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a) Tacod AB = (%;—3;0}@ =(4-3,0). Vi %i _—i nén hai vécto AB,AC khdng cling

phuong. Hay ba diém A, B,C khong thang hang.
b) Goi B'z(x;y;z):>R:(4;—3;0),A—B':(x+2;y—3;z—1),B—B':(x—i;y;z—lj

: X . . E’,E U huon
DPé B' la hinh chiéu cua B trén AC thi {_ cung p &

BB' 1L AC
18
X+2=4t1 =75
S —3=-3
AB'=1AC |” =22
SS9  ©=z=-1=0 == 25
BB'.AC =0 | _2
4()(—1}—3}):0 y 25
z=1
vay B 2201 .
25 25
, 15 AB 3 . 1A . N .
c) Tacod AB= Z’AC =5=k= -1 % D(x;y;z) 1a chan dwong phan giac trong goc
3 3
J— . 3. XB+Z.XC yB+ZyC ZB+ZZC
A,taco: DB=-kDC=--DC < x=—-—=1,y=—F"——=0,z=—"FT"—=1
4 3 3 3
I+~ I+~ I+
4 4 4
Vay D(l;O;l).

Bai5.  Trong khong gian Oxyz cho ba vécto tly V a,b,c. Goiu=a—2b,v=3b—c,w =2c—3a. Chiing
minh ring ba vécto u,v,w ddng phang.
Huéng dan giai
Muédn chitng minh ba vécto ddng phing ta can tim hai sé p,q sao cho w = pu+qv
Gia st ta co
\Tv:p;t+q;<:>2E—3c3=p(21—215)+q(3[3—2)<:> (3+p)5+(3q—2p)g—(q+2)226 (1)

3+p=0 3
Vi ba vécto a,b,c tity y nén dé (1) say ra thi : 3q—2p=0:>{p_ X
qg+2=0 1=

Vay w =-3u—2v, nén ba vécto u,v,w ddng phing.
Bai 6.  Trong khdng gian Oxyz cho mét vécto a tuy y khac vécto 0. Goi a, S,y labagoc tao boi ba
vécto don vi ;;% trén ba truc toa d6 Ox,0y,0z va vécto a. Chang minh rang:
cos® o +cos® B+cos’ y =1.

Huéng dan giai
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Goi a, la vécto don vi cung hudng véi a, ta cod q, = ‘Ta
z

Goi OA, =a,; A,A,,A, theo thir ty lan luot 12 hinh chiéu vudng géc ciia A, 1én cac truc toa

do Ox,0y,0z . Khi d6 ta co: ‘%‘ =cosa,-@=c0sﬂ,@=cosy
oAl loA] oA
Vi ‘OZ‘ =1= ‘TAJ =cosa, @‘ =cos f3, @‘ =cosy

Taco OA, = OA +O0A, +OA, = OA, = cos i +cos f3.] +cos y.k = (cos a;cos Bicos y)
Ma OA, =a, va ‘67(;‘:13C0S2a+coszﬁ+cosz7:1.
Bai 7. B ba diém nao sau ddy thiang hang
a) A(1;31),B(0;1;,2),C(0;0;1). b) A(LL1),B(-4;3;1),C(-9;51).
C) A(O;—2;5),B(3;4;4),C(2;2;1). d) A(1;—1;5),B(O;—1;6),C(3;—1;5).
e) A(1;2;4),B(37;:4),C(0;1;5).
Hwéng dan giai
Dé xac dinh bo ba diém A, B,C thang hang ta thuc hién cac budce nhu sau
Budc 1: xac dinh toa do cac vécto AB,AC
Budc 2: tim sé k théa man AB=kAC
Néu ton tai s6 & thi bo ba diém A, B,C thing hang
Thuc hién nhu vay d6i véi bai toan trén ta duoc két qua

a, ¢, d, ) Khéng thang hang
b) Thang hang

Dang 2. Tich vd hudng va cac (tng dung cua tich vo hudng.

Bai 8.  Tinh tich vo huéng cua hai vécto a,b trong khdng gian véi cac toa do da cho 1a:
a) a=(3;0,-6),b=(2-4c)
b) a=(1;-52),b=(4;3;-5)
c) a= (o;\/i;\@),;} = (1;\/5;_\/5)
Hudéng dan giai
Ap dung cong thuc toa do tinh tich vé hudng cua hai vécto ta dé dang tinh dugc két qua
a) 6-6¢ ;b) 21 ; c) 0
Bai9.  Trong khdng gian Oxyz cho tam gidc ABC c6 toa do ba dinh A((a;0;0),B(0;5;0),C(0;0;c¢).
Chtng minh rang tam giac ABC nhon.
Huéng dan giai
Tacd AB= (—a;b;O);E = (—a;O;c) = AB.AC =d* >0= BAC <90’
Lap luan trong tu ta cling chirng minh hai goc con lai nhon.
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Bai 10. Trong khong gian Oxyz cho ba diem A(L;—1;0),B(2;2;1),C(13;3;4).

a) Chang minh A, B,C 1a ba dinh cua mot tam giaC.

b) Tim toa d6 diém E 1a chan duong phan giac trong goc A ciia tam giac ABC

Huéng dan giai
a) Taco AB=(1;3;1); AC =(12;4;4) d& thiy hai vécto trén khong cing phuong
Viy ba diém A,B,C 1a ba dinh cia mot tam giéc
b) AB =J11;AC =411 , E 1a chan duong phén giac trong géc A cua tam giac ABC
21 11 2

Ta co: ﬁ:—ﬁﬁz—lﬁ‘@.ﬂ ——=.
AC 4 555

Dang 3+4. Phuong trinh mat cau.

Bai 11. Tim tAm va béan kinh caa cac mit cau c6 phuong trinh sau day:
A X +y +7°—8x—2y+1=0;
b. 3x*+3y*+3z° —6x+8y+152—3=0.
Huéng dan giai
A. TAm (4:1;0), ban kinh R = 4.

\433

B. Tam I(l;—i;—é} ban kinh R =——.
32 6
Bai 12.  Trong mdi truong hop sau, hay viét phuong trinh mat cau:
a. Di qua ba diém A(0;8;0), B(4;6;2),C(0;12;4) va c6 thm nam trén mat phang (Oyz);
b. C6 ban kinh bang 2, tiép xdc véi mat phang (Oyz) va cé tam nam trén tia Ox;
c. Cotam I(1;2;3) vatiép xtc voi mat phang (Oyz).
Hudéng dan giai
A. Mt cau c6 tam 1(0;b;c¢) nam trén mat phang (Oyz)
A,B,C thudc mat cau tim / < JA=IB=IC
{[A2=IBZ (8—19)2+c2=42+(6—b)2+(2—c)2
= =
IA*=IC*  |(8=b) +c* =(12-b) +(4—c)’

< b=7vac=5. Vay 1((;7;5)

Ban kinh cua mat ciu 1a R=IA=+0+1+25=+26

= Phuong trinh ctia mat cau 1a x* +(y —7)* +(z —5)* = 26.
B. Mit cau (S) c6 tdm 7 nam trén tia Ox va mat cau (S) tiép xdc véi mp(Oyz) nén tiép diém
la 0(0;0;0)

— Ban kinh cua mat cau la R=10=2 va 1(2;0;0).

= Phuong trinh ctia mat cau la (x—2)> +y* +z° =4
C. Mat cau c6 tam 1(1;2;3) va tiép xtc voi mp(Oyz)

= Ban kinh ciia mat cau 1a R =d(I,mp(Oyz)) =|x | =1

= Phuong trinh cia mat cau la (x—1)° +(y=2) " +(z-3) =1.
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D.BAI TAP TU LUYEN

PHAN 1 BAI TAP TU LUAN

Dang 1: Tim toa d6 cua mot diém, mot vécto va cac yéu td 1ién quan dén vécto théa man mot sé diéu
kién cho trudc, toa do cac diém dic biét cua tam giéc, ti dién.

Bai 1.

Bai 2.

Bai 3.

Bai 4.

Bai 5.

Trong khdng gian Oxyz cho 5:(1; -3,4).

a) Tim y,z dé véctob =(2;y;z) cang phuong vdi a .

b) Tim ¢ biét ¢ ngugc hudng véi b va\E\ = 3\a+ 6\.

Cho a=(L2,1),b=(~3,52),c=(0;4;3). Tim toa do va do dai vécto m,n biét:

a) m=2a-3b+4c+5] b) n=a+b—2c—3k.

Cho diém M (X,; Y2, ). Hay tim toa d céc diém:

a) M;;M,; M, lan luot 1a hinh chiéu vudng goc ciaM trén cac mat phang toa do
(Oxy),(Oyz),(Oxz)

b) M ,M " lan lugt 1a cac diém d6i xing voi M qua goc toa do O va qua truc Oy .
Cho ba diém A(1,1;1), B(-1-1,0),C(3;1;,-1)

a) Tim diém M thudc trucOy va cach déu hai diém B,C

b) Tim diém N thudc(Oxy) cach déu A, B,C

¢) Tim diém P thudc (Oxy) sao cho PA+PC ngan nht.

Cho hai diém A(L12),B(-13;-9)

a) Tim diém M thugc truc Oy sao cho tam giac ABM vudng tai M

b) Goi N 1a giao diém ciia duong thang AB véi mat phiang(Oyz) . Héi N chia doan AB theo

ti s6 ndo ? Tim toa do diém N .
¢) Goi a, B, la céc goc tao bai duong thang AB va céc truc toa do. Hay tinh gia tri biéu thirc

P = cos® a +¢0s” 3 +C0s” 7.

Dang 2. Tich vd hudng va cac tng dung cua tich vo huadng.

Bai 6.

Bai 7.

Tim d6 dai duong phan giac trong cia géc A cua AABC biét:

a) A(,-2;2),B(-5;6;4),C(0;1;-2)

b) A(2:-1;3),B(4;0;1),C(-10;5;3)

Cho bén diem A(—1;2;4), B(2;1;3),C(0;0;5),D(3;0;-2) .

a) Chung minh ABCD 1a mét tir dién. Tinh thé tich cua tr dién va d6 dai dudng cao cua ti dién
suat phat tir dinh D

b) Xét hinh hop ABCD'.A'B'C'D tim toa d6 cac dinh A',B',C"',D' cua hinh hop d6

c) Tim toa d¢ diém K ndm trong mét phang ( ABC) sao cho ABCK vudng tai B va AACK
vuong tai A

d) Tim toa do diém 7 1a chan dudng phan giac trong cua goc A cua AADE trong d6 E(1;3;7)
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Bai 8.  Trong khong gian Oxyz cho tam gidc ABC véi A(1;0;2),B(—2:1;3),C(3;2;4). Tim toa do
truc tdm H cua tam giac ABC .

Dang 3+4. Phuong trinh mat cau

Bai9.  Trong khong gian Oxyz hay xac dinh tam va ban kinh cac mit cau c6 phuong trinh sau day:
a) X*+y +2—6x+2y—162-26=0;
b) 2x° +2y* +22° +8x—4y—12z—-100=0.
Bai 10. Trong cic phuong trinh sau day, phuong trinh nao 1a phuong trinh ciia mot mat cau ? Néu la
phuong trinh mat cau, hdy tim tdm va tinh ban kinh cua no.
X 4+y +22-2x-6y-8z+1=0;

X4y +22 +10x +4y+22+30=0;

a
b
C. X’+y' +z2°—y=0;
d. 2x>+2y* +22° —2x-3y+5z-2=0;
e. X +y +z°-3x+4y-82z+25=0.
Bai11. Lap phuong trinh mat cau trong hai trudng hop sau day:
a. Coduong kinh AB véi A=(4;-3;7),B=(2;1;3).
b. Diquadiém A=(5;-2;1) vacotam C =(3;-3;1).
Bai 12.  Trong khong gian Oxyz hay lap phuong trinh mit cau trong cac trudng hop sau:
a. Cétam I(5;-3;7) vacé ban kinh r =2;
b. Co tam la diém C(4:—4:2) va di qua géc toa do;
c. Diquadiém M(2;-1;-3) vaco tam C(3;-2;1).
Bai 13.  Viét phuong trinh mat cau:
C6 tam 1(1;0;—1), dwong kinh bang 8.
Co6 duong kinh AB véi A =(-1;2;1),B =(0;2;3).
C6 tam 0(0;0;0) va tiép xdc véi mat cau (S) co tam (3;—2;4), ban kinh bang 1.
Co tam 1(3;-2;4) vadi qua A(7;2;1).
C6 tam 1(2;—1;3) va tiép xtc voi mat phang (Oxy).
C6 tam 1(2;—1;3) va tiép xtc voi mit phang (Oxz).
C6 tam 1(2;—1;3) va tiép xtc voi mit phang (Oyz).

@ -~ ® o0 T

Bai 14.  Viét phuong trinh mit cau trong cac trudng hop sau:
a. diqua A(1;2;-4), B(1;-3;1),C(2;2;3) va c6 tam nam trén mp (Oxy).
b. di qua hai diém A(3;-1;2),B(1;1;—2) va c6 tm thudc truc Oz.
c. diquabdndiém A(1;1;1),B(1;2;1).C(1;1;2),D(2;2;1).

SAN PHAM HQP TAC CUNG TOAN HOC BAC TRUNG NAM



TAI LIEU ON THI THPT QUOC GIA Trang | 21

Cau 1.

Céu 2.

Céu 3.

Cau 4.

Caub.

Céu 6.

Cau 7.

Cau 8.

Cau 9.

Cau 10.

Cau 11.

PHAN 2: DANG TRAC NGHIEM KHACH QUAN
TIM TQA PQ PIEM, TOA PO VECTO

Trong khdng gian véi hé toa do Oxyz , cho diém M thoa man hé thacOM = 27+] . Toa do cua
diém M 1a:
A.(0;2;1). B.(2;0;1). C.(21,0). D.(0;12).
Trong cac cip vécto sau, cip vécto doi nhau 1a
Aa=(12-1),b=(-1-21). B
C.a=(-1-21),b=(-1-2;1). D.a=(32-1),b=(-1-2,0).

biém M (—4;0;7) nam trén:

A.mp(Oxz). B.truc Oy . C.mp(Oxy). D.mp(Oyz).

Trong khong gian véi hé toa do Oxyz , hinh chiéu vudng goc cua diém M (3;2;1) trén Ox co
toa do la:

A.(0;0;1). B.(3;0;0). C.(-3,0;0). D.(0;2;0).

Trong khdng gian vai hé toa &6 Oxyz, cho diém M (3;1;—-2). Piém N dbi xtng véi M qua
truc Ox c6 toa do la:

A.N(3;,-12). B.N(0;1-2). C.N(-31,-2). D.N(3;0;0) .

Trong khong gian véi hé toa do Oxyz, cho diémM (3;4;5). Biém N doi xing véi diém M
qua mit phang (Oyz) c6 toa d¢ la:

A.(3,4;-5). B.(3;,-4;-5). C.(-345). D.(-3,—4;-5).

Trong khong gian Oxyz, cho 3 véctoa =(-110); b=(L10); c=(L1L1). Trong c4c ménh dé
sau, ménh dé nao sai:

Ala)=+2. B.|c|=+/3. C.alb. D.bLc.

Cho 3 diém A(2;1;4), B(-2;2;-6), C(6;0;-1). Tich AB.AC bing:
A —67. B.65. C.67. D.33.

Cho a(-2:5,3), b(~4;1;-2) . Két qua cua biéu thuc 4,5 ||1a

A~216. B. /405 . C./749. D./708.
Cho ba vécto a=(5;-7;2);b=(0;3;4);c =(~LL3). Tim toa do vécto n=3a+4b+2c.
A.n=(13,-7;28). B.n=(13,-7,-28). C.n=(13,7;28). D.n=(13;7;-28).

Trong khong gian Oxyz, cho ba véctoa =(~11;0), b=(L10),c=(L1L1). Trong cac ménh dé
sau, ménh dé nao sai?
AbLlc. B.bla. C.\é\:ﬁ.. D.\E\:Jé.
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Cau 12.

Cau 13.

Cau 14.

Cau 15.

Céau 16.

Céu 17.

Cau 18.

Cau 19.

Céau 20.

Cau 21.

Cau 22.

Cau 23.

Trong khdng gian véi hé toa do Oxyz, cho hai diem A(L3,-2) va B(4;-5;2). Toa do cua
vécto AB la:
A.(-3;8,-4). B.(3;-8;4). C.(324).. D.(-3,2;4).

Trong khong gian Oxyz , diém nao sau day nam trén mét phang toa do mp(Oxy).
A A(1;2;3). B.B(0;12). C.C(0;0;2). D.D(2;0;0).

Trong khong gian Oxyz , hinh chiéu A’ cua diém A(3;2;1)18n truc OX c6 toa do la:
A.(3,2,0). B.(3;0;0). C.(0;0;2). D.(0;2;0).

Trong khang gian Oxyz, cho a=(%2;3),b=(~2;3;-1) .Khi d6 a+b c6 toa do la:

A.(-15;2). B.(3-14). C.(L5;2). D.(4-5;-2).
Trong khong gian Oxyz, cho a=(12;3),b=(-2;3;-1) Kh
Aa+b=(-152).  C.a-b=(3-1-4). 6 a= (3 14) D.ab=3.

Trong khong gian Oxyz, cho a=(12;3),b =(-2;3;~1) .Khi do:

A.3a+b=(19;8). B.a-2b=(5;4;5).

B.2b—a=(5-4;5). D.a-2b=(-381).

Trong khong gian Oxyz, cho a=(12;3),b = (-2;3;~1) .Khi do:

Aab=-1. B. ab=-1. C.2ba=-2. D.a+2b=(-381) .

Trong khong gian véi hé toa do Oxyz , cho a= (1,2,3), b= (—2;3;-1) . Khi d6 a+bcotoadd
A.(-15;2). B.(3-14). C.(35;2). D.(3-5;-2).

Trong khong gian Oxyz, cho 3 vécto 5=(—2;1;0); B=(1;3;—2); Z=(2;4;3)_ Toa do cua
u=—2a+3b—c la:

A.(-37;9). B.(53-9). C.(-3-7;-9). D.(3,7;9) .

Trong khong gian Oxyz, cho 2 diém B(1;2;,-3) va C(7;4;-2). Néu la diém E thoa man dang
thirc CE = 2EB thi toa do diém E 1a:

T G o I

Cho A(-12;3); B(0;1,-3). Goi M 1a diém sao cho AM = 2BAkhi d6 toa do diém M Ia.
AM(3;4,9). B.M(-3;4;15). C.M(L0;-9). D.M(-10;9).

Trong khong gian véi hé toa do Oxyz cho A(2;0;0); B(0;3;1); C(-3;6;4). Goi M la diém
nam trén canh BC sao cho MC =2MB . D6 dai doan AM 1a:

A.3/3. B.27. C./29 . D.4/30.

SAN PHAM HQP TAC CUNG TOAN HOC BAC TRUNG NAM



TAI LIEU ON THI THPT QUOC GIA Trang | 23

Cau 24.

Cau 25.

Céu 26.

Cau 27.

Céu 28.

Céau 29.

Cau 30.

Cau 31.

Céau 32.

Cau 33.

Trong khéng gian véi hé truc Oxyz, cho hai diém A(2;-2;1),B(3;-2;1). Toa do diem C doi
xXang véi A qua B la:
A.C(-1;2-1). B.C(L-2-1). C.C(121). D.C(4;-21).

Trong khdng gian véi hé truc toa do Oxyz, cho U(L%2), V(-L,m;m-2). Khi do

[6.V] =14 thi:
A.mzl;m:—l—sl. B.m:—l;m:—l—al. C.m=Im=-3. D.m=-1

Trong khong gian Oxyz, cho ba vécto d(-1L0), b(LL0) va ¢(LL1). Trong cac ménh dé
sau, ménh dé nao sai?
Aldl=+2. B.Jc|=+3. C.alb. D.bLlc.

Trong khong gian Oxyz, cho ba vécto d(-1L0), b(LL0) va ¢(LL1). Trong cac ménh dé
sau, ménh dé nao dang?
A.ac=1.

—

B.ava b cung phuong.
Lo 2 .
C.cos(b,c)=£.. D.a+b+C=0.

Trong khéng gian Oxyz, cho bén diém A(L0;0), B(0;1;0), C(0;0;1)va D(LL1). Goi
M, N lan luogt 1a trung diém cia AB va CD. Khi d6 toa d6 trung diém G cua doan thang MN

w3 i) il oy
Trong khong gian Oxyz, cho a=(12;3),b =(-2;3;~1) . Két luan nao sau day dung?
A.a+b=(-152).. B.a-b=(3-1-4).
C.b-a=(3-14). D ab=3.

Cho ba diém A(l; 2 3), B (O; -1 2) va C (l; O;l) . Két luan nao sau day ding?
A AB=(-1-3-1). B.AC=(-13-1). C.BC=(-1-31). D BA=(L-31).

Cho hai diem A(0;1;0) va B(1;0;1) Tinh:
A AB=(L-11). B.AB=1. C.AB=45. D.AB=(-11-1).

Cho ba diém B(1;,0;-1) va C(0;-1;2). D¢ dai doan thang BC béng

A2, B./11. C.1. D.A5.
Cho hai diém A(L;2;0), B(L0;-1)Do dai doan thang AB bang?
A2, B.N2. C.1. D.A5.
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Cau 34.

Cau 35.

Cau 36.

Cau 37.

Cau 38.

Cau 39.

Cau 40.

Cau 41.

Céau 42.

Cau 43.

Trong khong gian voi hé toa do Oxyz, cho hai vécto a(4;-2,-4),b=(6;-3;2) thi
‘(25-36)(&26)‘ ¢6 gid tri bing

A.250. B.~/200 . C.2007. D. 200.

Trong khdng gian véi hé toa d Oxyz, cho ba diem A(2;1,4),B(-2;2;6),C(6;0;—1). Khi do

AB.AC bing
A.=27. B.65. C.67. D.33.

Trong khong gian Oxyz , cho 3 vécto: a=(-110); b=(110); c=(111). Trong cAc ménh dé
sau ménh dé nao sai

A.\é\:ﬁ. B.H:\/@ C.alb. D.blc.

Cho & va b 6 d¢ dai lan luot 1 1 va 2. Biét géc (&,b)=60" thi \a‘+6\ bang:

=

Al. B.2.. C.

Trong khong gian hé toa do Oxyz, cho 3 vécto a =(2;3,1),b =(5,7;0),c =(3,-2;4). Bo s6
(m;n; p) thoa mén hé thic ma +nb +pc =0 14

A.(0;0;0).. B.(1,0;0). C.(0;10).. D.(L131).

Trong khéng gian véi hé toa d Oxyz, cho a=(2-13),b=(L-3;2),c=(3,2,-4). Goi x la

l

x.b=-11 x.c =20. Toadd x la
Ax=(23-2).. B.x=(2;31).. C.x=(3,2-2).. D.x=(13;2).

vécto théamin x.a = -5,

Trong khong gian voi hé toa do Oxyz, cho a=(x21),b=(212).Tim x, biét
-\ 2

cos(g, b):g.

A.x=1.. B.x:l.. C.x=§.. D.x=—..
2 3 2 4

Trong khong gian véi hé toa doOxyz, cho A(-2;2;-1), B(-2;3;0), C(x;3;—1).Gia tri cua x
dé tam giac ABC déu la

x=-1
A x=-1. B.x=-3. C.{ D x=1.
X=-3

Trong khong gian véi hé toa doOxyz, cho hai diém A(2;1,1), B(0;3;—1)va diém Cnam trén
mat phang Oxy sao cho ba diém A, B,C thang hang. Biém C c6 toa d 1a
A.(1,23). B.(121). C.(320) D (1,0) .

Trong khéng gian véi hé toa d6 Oxyz, cho ba vécto a=(-110),b=(110),c=(LL1) Trong

c4c ménh dé sau ménh dé nao dung?
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Céu 44.

Cau 45.

Cau 46.

Céu 47.

Céau 48.

Céau 49.

Cau 50.

Céau 51.

Céau 52.

Cau 53.

2 —

A.cos|b,c)=—=. B.ac=1.
52

C.a va b cung phuong D. 5+6+6=6_

Trong khong gian véi hé toa dd Oxyz, cho ba diém A(2;-15),B(5;,-5;7),M (x;y;1) Véi gia
tri ndo cua x, ythi A B, M thing hang.
A x=4;y-T7. B.x=-4,y=-7. C.x=4,y=-T7. D.x=-4;y=7 .
Trong khong gian véi hé toa do Oxyz, cho hai diem P(x;-1-1),Q(3;-3;1), biét PQ =3, gia
tri cha X la:
A.2 hoac 4. B. -2 hoac -4. C.2 hoic -4. D. 4 hoac -2 .
Trong khong gian véi hé toa do Oxyz, cho a=(x21),b=(212).Tim x bié

cos(g,ﬁ) _2Z
A.x=1. B.x=1. C.x:§. D.x:l.

2 3 2 4

Trong khong gian Oxyz cho a=(3;-2;4); b=(516);c =(~3;0;2) Toa d6 cia x sao cho X
cla:

ddng thoi vudng goc véi b,
(0;0;0). C.(0;3,0). D.(30;0) .

A.(0;0;1).

UJSDI

Cho ba diem A(L1;4),B(-13;2),C(-12;3) Tinh toa do trung diém | cua doan AC

A.1(0;0;6).. B.I(Og 9 C.I(—%;Z;gj.. D.|(o;g;2j.

Cho diémM (L,-11) va H(0;4). Tim toa d6 diém N sao cho doan thang MN nhan H lam
trung diém.
N(-13;3). B.N(-134). C.N(-136). D.N(-13,7) .
Goc gitra hai vécto 8(2;5;0) va b(3;-7;0) la:
A.30° B.450- C.60°. D.135° .
Cho 4 diém M 2;—3;5 , N 4;7;—9 , P 3:2;1 , Q 1;—8:12 . B6 3 diém nao sau day la
thang hang:
A.M,N,P. B.M,N,Q. C.M,P,Q. D.N,P,Q .
Trong khong gian véi hé toa d6 Oxyz cho 3 diém M 2;3;—1, N —LL1 ,
P 1;m —1;2 Véigia tri nao cua m thi tam giac MNP vuéng tai N ?
Am=3, Bm=2 cm=1 Dm=20.

Cho vécto U= (L1;—2) va v=(L0;m) Tim m dé gdc giita hai vécto U va v c6 sé do bing 45°
Mot hoc sinh giai nhu sau:
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Cau 54.

Céau 55.

Cau 56.

Cau 57.

Céau 58.

Cau 59.

Cau 60.

Budc 1: cos(ﬁ Q):i
' J6/m? +1
Budéc 2: Goc giita U, v bing 45°suy ra 1-2m o1-2m=3Jm?+1 (%)

o1 %
m=2++/6
Budce 3: phuong trinh (*) < (1-2m)? =3(m+1) ©m’-4m-2=0= V6
m=2- \/5
Bai giai trén dung hay sai? Néu sai thi sai & budc nao?
A.Bai giai dung. B.Sai ¢ buoc 1. C.Sai ¢ budc 2. D.Sai ¢ budc 3 .
TOA PO PIEM PAC BIET

Trong khong gian vai hé toa do Oxyz , cho tam giac ABC vai A(L;—4;2),B(-3;2;1),C(3;-L4) .
Khi d6 trong tdm G cua tam giac ABC la:

A.G(l;—l;zj. B.G(3-9;21). C.G(l;—xzj. D.G(l;—l;zj .
3" 73 2" 72

Trong khong gian Oxyz cho 3 diém A(2;-11), B(5;54) , C(3;2;,—1). Toa dd trong tam G

cua tam giac ABC la

N
3 3 3 3 333 3 3
Trong khong gian Oxyz, cho ba diem A(L13); B(-1 3; 2); C(~12;3).Tinh toa do trong
tdm G cua tam gidc ABC.
N 3 1.8 3
A.G(0;0;6).. B.G(O;—;S).. C.G(——;Z;—J.. D.G(O;—;Zj .
2 3 3 2

Trong khong gian Oxyz, cho 3 diém A(2;-11), B(5;5;4),C(3;2;—-1). Toa do trong tdm G
cua tam giac ABC la

A. E i 12 B. 1;2;ﬂ . C. EEE ) D. E;2;ﬂ )
3'3’ 3 3 333 3 3

Trong khéng gian Oxyz, cho tam gidc ABC vé6i A(L;—4;2),B(=3;2;1),C(3;-1;4) . Toa do
trong tdm G cua tam giac ABC la

A.(%;—l;%). B.(3,-9;21). C.[%;—l;%j.

Trong khdng gian Oxyz , cho ba diém A(1;0;0), B(1;1;0),C(0;11) . Biét D 1a diém sao cho ti
giac ABCD Ia hinh binh hanh . Hay tim toa d6 caa diém D .

A.D(L11). B.D(0;0;1). C.D(0;2;1). D.D(2;0;0) .

Trong khdng gian véi hé toa d Oxyz , cho tam gidc ABC véi A(L;2;-1),B(2;3,-2), C(1,0;1).
Trong cac diém M (4;3;—2), N (—1;—2;3),P(2;1; O), diém nao 1a dinh tha tu cta hinh binh

hanh ¢6 3 dinh 1A, B, C ?
A. Céa diém M va N. B. Chi c6 diém M. C. Chi c6 diém N. D. Chi ¢6 diém P .
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Cau 61. Trong khong gian véi hé toa do Oxyz, cho ba diém M (1;,0;0), N(0;-2;0) va P(0;0;1).
Biét MNPQ I hinh binh hanh. Tim toa d6 diém Q.
A(-121). B.(1,21). C.(-212). D.(-2;3;4) .

Cau 62. Trong khong gian véi hé toa dd Oxyz, cho A(2;0;0),C(0;4;0). Biét diémB(a;b;c)la diém
sao cho tir giac OABC la hinh chit nhat. Tinh gia tri cia biéu thac P=a—4b+c.
A.l4. B.12. C.-14. D.-12 .

Cau 63. Trong khong gian Oxyz,, cho hinh binh hanh OADB c6 OA=(-11,0), OB =i + j . Khi d6 toa
d6 tdam hinh hinh OADB Ia:
A.(0;10).. B.(10;0).. C.(1,0,1). D.(%10) .

Cau 64. Trong khong gian Oxyz, cho 4 diém A(L0;2), B(-2;13), C(3;2;4), D(6;9;-5).Toa do
trong tdm cua ta dién ABCD la:
A.(2;31). B.(2,-31).. C.(-231). D.(23-1) .

Cau 65. Trong khong gian Oxyz, cho bén diém A(L0;0), B(L0;0), C(0;0;1)vaD(LL1). Goi M,N
lan luot 1a trung diém cua AB va CD. Khi d6 toa do trung diém G ctia doan thang MN Ia:

A_G(E;l;l)_ B,G(E;E;E) C,G(E;E;Z) D,G(l;l;lj _

4 4 2 4 4 2 333 2 22

Cau 66. Cho hinh hop ABCD.AB’C’'D’cé A(1;0;1), B(2;1;2); D(L-11)vaC’(4;5;5). Toa do cua C
va A’ la:
A.C(2;0;2), A(354). B.C(2:5,-7), A°(3;4,-6) .
C.C(46;,-5), A'(3;5,-6). D.C(2;0;2), A'(3;4;,-6). .

Cau 67. Cho hinh lap phuong ABCD.A’B’C’D’cd canh bang 1, diém A tring véi goc toa d6 O, B nam
trén tia Ox, D nam trén tia Oy va A’ nam trén tia Oz . Két luan nao sau day SAI?
A.A(0;0;0). B.D'(0;11). C.C'(L131). D.A(L-1-1) .

Cau 68. Trong khong gian voi h¢ toa do Oxyz, cho hai diém A(2;1,1), B(0;3;—1)va diém C nam trén
mat phang Oxy sao cho ba diém A, B, C thang hang. Piém C c6 toa do la
A.(1,23). B.(121). C.(320) D.(410) .
Cau 69. Chon hé toa d6 sao cho hinh lap phuong ABCD.A'B'C'D’ c6 A(0;0;0), C(2;2;0) vatan | cua
hinh lap phuong co6 toa d6 la (1;1;1) . Tim toa d6 cua dinh B'.
A.(2,0;2). B.(0,-2;2). C.(2;0;2)hoic (0;2;2). D.(220) .
Cau 70. Trong khdng gian véi hé toa do Oxyz, cho bén diem A(3,-4;0),B(0;2;4),C(4;2;1). Toa do
diém D €Ox théa man AD=BC Ila:
A.(0;0;0) hoac (6;0;0) . B.(0;0;2) hoac (0;0;8) .
C.(0;0;-3) hogc (0;0;3). D.(0;0;0) hozc (0;0;-6) .
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Cau 71.

Cau 72.

Cau 73.

Céu 74.

Cau 75.

Cau 76.

Cau 77.

Cau 78.

Cau 79.

Trong khong gian véi hé toa do Oxyz, cho A(3;1;0); B(L,~10). Goi M la diém trén truc tung
va cach déu AvaB thi:

A.M(2;0;0). B.M (0;-2;0) ). C.M(0;2;0) D.M(0;0;2) .

Trong khong gian voi hé toa do Oxyz, cho ba diém A(LL1),B(-1-10),C(3L-1). Toa do
diém N thuoc (Oxy) cach déu A, B,C 1a:

L )]

Trong khdng gian véi hé toa do Oxyz ,cho hai diém B(-1;,—1;0),C(3;1;—1). Tim toa do diém
M thudc Oy va cach déu B,C .

3 sple)  cfade)  ofad)

Trong khéng gian voi hé toa d0 Oxyz, cho t& dién  ABCDco
A(2;,-11),B(3,0;-1),C(2-L3)va D thudc trucOy . Tinh tong tung do cua cac diém D.

Biét thé tich ttr dién bang 5.
A.—6. B.2. C.7. D.—4.

Trong khéng gian Oxyz, cho bén diém A(2;0;0), B(0;2;0), C(0;0;2), D(2;2;2) mat ciu ngoai
tiép ta dien ABCD c6 ban kinh 1a

A3, B.A3. C.ﬁ. D..2

> 7

Trong khong gian Oxyz, cho 3 diém A(—2,3,1) B(%;O;l}, C(Z, 0,1) . Toa d¢ chéan duong

phan giéac trong goc A cua tam gidc ABC la

A. (30:1). B.(-10;1). C.(L11). D.(40;-1) .

Trong khong gian véi hé toa do Oxyz, cho tam gidc ABC véi A(1;0;0);B(0;1;0); C(0;0;1)
thi truc tdm H cua tam giac ABC la

A(%%%j B.(L11). C(%%%j D.(0;0;0) .

Trong khong gian Oxyz , cho bén diem A(L0;2), B(-2,1;3), C(3;2;4). Toa do truc tdm H cua

tam giac ABC la
4 8 8 48 8

Trong khong gian Oxyz, cho bén diém A(L—10), B(2;21), C(13;3;4), D(LL1). Toa do
chan duong cao H cua tar dién ABCD dinh D la
9 9 9

A.H E;Eé . B.H E;-Eé ) C.H -E;Eé )
9 99 9 99
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Cau 80.

Cau 81.

Cau 82.

Cau 83.

Céau 84.

Cau 85.

Cau 86.

Céau 87.

Cau 88.

XAC PINH TAM VA BAN KiNH MAT CAU

Trong khong gian véi hé toa d6 Oxyz, mat cau (S): x*+y?+2z°—8x+4y+2z—-4=0. Bén
kinh R ctia mit cau:

A.R=\17. B.R=4/88. C.R=2. D.R=5.

Trong khong gian Oxyz , tam | ctia mat cau x? + y? + 22 —8x—2y+1=0 c0 toa do la:
A.1(4,10). B.1(4;,-1,0). C.1(-4;,3,0). D.1(-4;-10) .

Cho mat cau (S): x>+ y*+2*—2x+4y+1=0 c6 tam | va ban kinh R 1a:

A 1(L—2:0),R=2. B.1(L-21),R=2

C.1(%-21),R=+/6. D.1(—2;,0),R=6 .

Trong khong gian véi hé toa o Oxyz, cho mat c;*lu(S):(x—5)2+(y+4)2 +2°=9. Hay tim
toa d tam | va ban kinh R ctia mit cau (S).

A.1(-5;4;0), R=3. B.1(-5;4,0), R=9.

C.1(5-4;0), R=3. D.1(5,—4;0), R=9.

Trong khong gian véi hé toa @ Oxyz, cho mat cau (S):(x+1)*+(y—2)*+(z-1)*=9. Hay
tim toa d¢ tdm | vaban kinh R cua mat cau (S).

A 1(-1;2;1)vaR=3. B.1(1,-2;-1)va R=3 .

C.1(-12;)vaR=09. D.1(;,-2;-1)vaR=9.

Trong khdng gian véi hé toa dd Oxyz, cho mat cau (S):x* +y? +2° =9. Hay tim toa do tam
| vabankinh R ciia mat cau (S).

A.1(0;0;0)vaR=3. B.1(0;0;1)vaR=9 .

C.1¢L)vaR=3. D.1(0;3,0)vaR=3 .

Trong khong gian véi hé toa o Oxyz, cho mat cau (S):2x* +2y? + 2z +4x—8y +2=0. Haiy
tim toa d¢ tdm | vaban kinh R cua mat cau (S).

A.1(=2;4,0);R=32. B.1(-L2,0);R=+7 .

C.1(-12,0);R=2, D.1(-L2-1);R=+6 .

Trong khéng gian véi hé toa d6 Oxyz , cho mit cau (S): x>+ y?+z2 —x+2y+1=0c6 tam |
va béan kinh R .Trong cac ménh dé sau, ménh dé nao dung?

A.I(—l;l;OJ va R:E. B.I[l;—l;Oj va R:1 :
2 4 2 2
1 1 1 1
C.l|=-10|va R=—F. I|—=;30|va R==".
(2 j V2 D ( 2 ) 2
Trong mat cdu(S): (x+1)" +(y—2)° +(z—3)" =12. Trong cc ménh dé sau, ménh dé no sai:
A.(S) cotam I (-12;3). B.(S) c6 ban kinh R=2+3 .

SAN PHAM HQP TAC CUNG TOAN HOC BAC TRUNG NAM



TAI LIEU ON THI THPT QUOC GIA Trang | 30

Cau 89.

Céu 90.

Céu 91.

Céu 92.

Cau 93.

Cau 94.

Céau 95.

Cau 96.

Céau 97.

C.(S) di quadiem N (=3;4;2). D.(S) di quadiém M (30;1) .

Tim tdm va ban kinh cua mat cau x*+y?+z2—x—-2y-3z =0 la

A.Tam |6; I gj va ban kinh R = @ B. Tam 1(LL3) vaban kinh R = % .
e e o (13 12
C. Tam 1(L13)vaban kinh R = 14 D.Tam I(E; 5 Ej vaban kinh R = -

Trong khong gian véi hé toa do Oxyz ,mit cau (S): x*+y? +z? —2x+4y—-6z—-2=0 c6 tam |,
ban kinh R Ia :

A 1(-2;4,-6),R=+/58 5 1(2:-4;6),R=+/58 .

C.1(-L2-3),R=4 o 1L-23),R=4 .

Trong khéng gian véi hé toa d6 Oxyz, trong cac phuong trinh sau phuong trinh nao 1a phuong
trinh cuia mat cau:

A X2 +y® +2° —10xy—-8y+2z-1=0. B.3x*+3y? +3z° —2x -6y +4z-1=0 .
C.2X* +2y* +27° - 2x -6y +4z+9=0. D.x2+(y—z)2—2x—4(y—z)—9:0 :

Trong khdng gian voi hé toa d6 Oxyz, gia tri cua tham s6 m dé phuong trinh
X2+ y?+ 22 —2mx+2(m—2)y —2(m+3)z+8m+37 =0 1a phuong trinh ctia mat cau:
A.m<-2hay m>4. B.m<—4haym>2.

C.m<—4hay m>-2. D.m<-2 hay m>4.

Tim tat ca cac gia tri m dé phuong trinh x* + y? + 22 + 2mx +4my —6mz + 28m =0 13 phuong
trinh mat cau:

A.m<QOhoac m>2. B.O<m<2. C.m<0, D.M>2.

Trong mit cau (S): (x+1)2 +(y—2)2 +(z —3)2 =12 . Trong c4c ménh dé sau, ménh d& nao sai:
A.(S) cotam 1(-12;3). B.(S) c6 bankinh R=243 .

C.(S) di qua diem M (30;1). D.(S) di qua diém N(-3;4;2) .

Trong khéng gian véi hé toa do Oxyz, cho diém M (L-1;3) va mat cau (S) c6 phuong
trinh (x—1)° +(y+2)" + 22 =9. Khang dinh déng 1a:

A.M namngoai (S). B.M namtrong (S) .

C.M namtrén(S). D.M tring véi tam cua (S) .

Trong khong gian Oxyz cho mit cau (S):x*+y?+2z°-2x—4y—6z=0 va ba diém

0(0;0;0), A(L; 2;3), B(2;—1;—1) . Trong ba diém trén sb diém nam bén trong mat cau la:

A l. B.2. C.0. D.3.

Trong khong gian Oxyzcho mat cau (S):x*+y*+2°—2x—-4y—6z=0 va ba diém
0(0;0;0), A(L; 2;3), B(2;—1;—1) . Trong ba diém trén sb diém thuoc mit cau la:

Al. B.2. C.0. D.3.
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Cau 98.

Cau 99.

Cau 100.

Cau 101.

Cau 102.

Cau 103.

Cau 104.

Cau 105.

Trong khong gian véi hé toa dd Oxyz, cho mat cau c6 phuong trinh 1a
(S):x*+y?+7°—2x+6y+4z=0. Biét OA, (O la goc toa do) 1a dudong kinh cua mat cau
(S). Toa dd diém A la

A.A(-L32). B.A(-1-3;2). C.A(2;-6;-4). D. A(-2;6;4) .

Trong khéng gian Oxyz, cho mat cau (S):2x* +2y? +2z* +12x—-4y+4=0. Mit cau (S) co
duong kinh AB . Biét diem A(-1-10) thudc mat cau (S). Toa do diem B la
A B(-5,3.-2). B.B(-115:0). C.B(-1L5;-4). D.B(-5:3;0) .

Trong khong gian Oxyz mat cau (S): x* + y? +z° —4mx+4y +2mz+m? +4m=0. C6 béan kinh
nhé nhat khi m bang:
1

A —. B.
2

B3

C.—. D.0.
2

Wl

VIET PHUONG TRINH MAT CAU

Trong khdng gian véi hé toa d6 Oxyz , phuong trinh mat cau co tam I(4; -1 3) va ban kinh
NGRS

A (x—4) +(y+1) +(z-3)" =5. B.(x—4) +(y+1) +(z-3) =25 .

C.(x=4) +(y+1) +(z-3)" =+5. D.(x+4)" +(y-1)"+(z+3)" =5 .

Trong khong gian Oxyz , mat cau tam 1(L;—1;2) va ban kinh R =4 c¢6 phuong trinh 1a:

A (X+1)?+(y-1)*+(z+2)*=16. B.(x=1)?+(y+1)? +(z—2)* =16 .
C.(x=1)*+(y+1)*+(z-2)* =4. D.(x+1?+(y-1)*+(z+2)?*=4 .

Trong khonggian véi hé toa &6 Oxyz, cho mt cau (S)co tam 1(5;4;3), ban kinh R=4. Hay
tim phuong trinh cia mat cau (S ) ?
A.(x—5)2 +(y—4)2 +(z—3)2 =2 B.(X—5)2 +(y—4) +(z —3)2 =16 .

2

(x+5)"+(y+4) +(z+3)

2

C.(x+5) +(y+4) +(z+3) =2 =16 .

Trong khong gian véi hé toa dd Oxyz , phuong trinh mat cau tam 1(1;2;-3) ban kinh R=2 la:
A X +y +7°+2x—4y—-62+10=0. B.X*+y +2°-2x—-4y+62+10=0 .
C.(x—l)2 +(y—2)2 +(z +3)2 =3. D.(x+1)2 +(y+2)2 +(z—3)2 =2°.

Trong khong gian véi hé toa do Oxyz, cho mat cau (S)co tam 1(5;4;3), ban kinh R=5.
Phuong trinh mit cau (S) la

A (x+5) +(y+4) +(2+3) =25 5 (x=5) +(y-4)

C.(x—5)2 +(y+4)2+(z+3)2 =25
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Cau 106.

Céu 107.

Cau 108.

Céu 109.

Cau 110.

Cau 111.

Cau 112.

Céu 113.

Cau 114,

Trong khdng gian voi hé truc toa dd Oxyz, cho cic diém A(L2;5),B(2;1;1) va C(0;0;3).
Phuong trinh mét cau (S) c6 tam Ia trong tm tam giac ABC va ban kinh bang 3.
A (x=1)%+(y-1)>+(z-3)* =3. B.(x=1)’+(y-1)*+(z-3)*=9.
C.(x+1)*+(y+D>+(z+3)*=9. D.(x+1)?+(y+1)*+(z+3)* =3 .
Trong khong gian véi hé toa d6 Oxyz, cho mat cau (S) c6 tam 1(1;3;-2), biét dién tich mat

cau bang 1007 . Khi d6 phwong trinh ctia mit cau (S) la:

A X +y2+22—2Xx—6y+4z+4=0. B.X*+y*+2°-2x—-6y+4z-86=0 .
C.X°+y* +2*-2x—6y+4z+9=0. D.x*+y’+2°-2x—-6y+4z-11=0 .
Trong khéng gian véi hé toa do Oxyz, cho mat cau (S) co tam 1(-1;4;2), biét thé tich khoi

cau bang 9727 . Khi d6 phuong trinh ciia mét cau (S) la:

A (x+1)" +(y—4) +(z-2)" =81. B.(x+1)" +(y—-4) +(z-2)" =9 .
C.(x=1)" +(y+4) +(z—2)" =8L. D.(x-1)" +(y+4) +(z-2)"=9 .
Trong khonggian Oxyz , mat cau tam 1(L;1;2) va di qua A(—2;16) c6 phuong trinh 1a:
A (X+1D)% +(y+1)*+(z+2)* =25. B.(x=D*+(y-1D*+(z-2)?*=5.
C.(x=D*+(y-D?*+(z-2)*=25. D.(x+1)* +(y+1)*+(z+2)* =5 .
Mit cau (S) c6 tam 1(1;2;3) va ban kinh R =3 khi d6 phuong trinh ctia mat cau (S) Ia:
A.(x+1)2 +(y+2)2+(z+3)2 =9. B.(x—l)2 +(y—2)2 +(z—3)2 =3.
C.xX*+y*+2*°-2x-4y-62+5=0. D.(x—1)2+(y—2)2+(z—3)2:\/§ :
Mt cau (S) c6 tam 1(2;-12) va di qua diém A(2;0;1) c6 phuong trinh 1a:

A.(x—2)2 +(y+1)2+(z—2)2 =1. B.(x—2)2 +(y+1)2 +(z—2)2 =2.
C.(x+2)2 +(y—1)2 +(z+2)2 =1. D.(x+2)2 +(y—1)2 +(z+2)2 =1.
Trong khong gian Oxyz , mat cau tam 1(1;1;2) va di qua A(—2;1;6) c¢6 phuong trinh 12 :
A (X+1D)* +(y+1)*+(z+2)* =25. B.(x=D*+(y-1D*+(z-2)?*=5.
C.(x=1)?+(y-1)*+(z—-2)* =25. D.(Xx+1)?+(y+1)*+(z+2)* =5 .
Phuong trinh mat cau tam | (2;1;—2) di qua (3;2;—1) la:

A X +y?+7° —4x-2y+42+6=0. B.X*+y*+2*+4x-2y+471-6=0 .
C. xX*+y* +17°—4x-2y+41-12=0. D.X*+y*+2°—4x—-2y—-42+6=0 .
Trong khong gian véi hé truc toa dd Oxyz, cho ba diém A(2;1-3), B(4;3;-2),C(6;—4;-1).
Phuong trinh mit cau tim A di qua trong tim G cua tam giac ABC la:

A (X=2)+(y-1)*+(z+3)*=6. B.(x+2)?+(y+1)?*+(z-3)*=6 .
C.(x=2*+(y-1*+(z+3)*=4. D.(x+2)°+(y+1)*+(z-3)° =4 .
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Cau 115.

Cau 116.

Cau 117.

Cau 118.

Cau 119.

Cau 120.

Cau 121.

Céau 122.

Trong khong gian véi hé toa do Oxyz, mat cau tam 1(2;-12) va di qua diem A(2;0;1) co

phuong trinh la:
A (x=2) +(y+1) +(z-2)" =2. B.(x+2)" +(y-1) +(z+2)" =2 .
C.(x=2)"+(y+1) +(z-2)" =1. D.(x+2) +(y-1)"+(z+2)" =1.

Trong khong gian véi hé toa do Oxyz, cho mat cau (S) co tam 1(3;-3;1) va di qua diém
M (5;-2;1). Phuong trinh mt cau (S) c6 dang:

A.(x+3)2 +(y+3)2 +(z—1)2 =5. B.(x—3)2 +(y—3)2 +(z—1)2 =2.

C.(x—3)2 +(y+3)2 (z +1)2 =5. D. (x—?»)2 +(y+3)2 +(z—1)2 =5.

Trong khong gian vai hé toa do Oxyz , cho diém 1(1;—2;3). Phuong trinh mat cau tam | va tiép
xUc vai truc Oy .

A (Xx=1)%+(y+2)°+(z-3)* =13. B.(x=1)*+(y+2)*+(z-3)* =5.

C.(x=1)* +(y+2)* +(z-3)* =14, D. (x—-1)%+(y+2)*+(z-3)? =10 .

Trong khong gian véi hé toa do Oxyz, mat cau (S) co tam 1(3;—4;-2) va tiép xtc véi truc
Ox . Ban kinh mat cau (S) la:

A.R=5. B.R=215 c R=3V2. D.R=3.

Trong khong gian véi hé toa d6 Oxyz , cho mat cau (S) c6 tam 1(3;-2;4) va tiép xtc véi truc
Oy . Viét phuong trinh ctia mét cau (S).

A (x+3) +(y—2) +(z+4) =25, B.(x+3) +(y—2) +(z+4) =45 .
C.(x=3)" +(y+2)" +(z-4)" =25. D.(x=3) +(y+2) +(z-4) =54 .

Trong khong gian véi hé toa doOxyz, cho hai diém B(L1;9),C(L4;0). Mit cau (S) di qua
diém B va tiép xdc v6i mat phang (Oxy) tai C c6 phuong trinh 1a:

A (x=1)° +(y—4)’ +(z-5)" =25 . B.(x=1)"+(y—)4*+(z-5)" =5 .

C.(x+1)2 +(y+4)2 +(z+5)2 =25, D. (x+1)2 +(y+4)2 +(z+5)2 =5 .

Trong khéng gian véi hé toa do Oxyz, cho ba diém A(-1;0;1),B(1;2;-1),C(-1;2;3) va | la
tam duong tron ngoai tiép tam gidc ABC . Lap phuong trinh mét cau (S) c6 tam | va tiép xdc
véi mt phang (Oxz) la:

A X2 +(y-2)%*+(z-1)*=8. C.X°+(y-2°+(z-1)*=10 .
B.X*+(y—2)*+(z-17°=4. D.x*+(y-2?%+(z-1)*=6 .

Trong khéng gian hé toa do Oxyz, cho diém A(2;—1;3). Phuong trinh mit cau c6 tam A va
tiép xdc véi mat phang (Oyz) la:

A (X=2)+(y+1)*+(z-3)*=2. B.(x=2*+(y+1)*+(z-3)°* =14 .
C.(x=2+(y+1)*+(z-3)*=4. D.(x=2)*+(y+1)*+(z-3)*=25 .

SAN PHAM HQP TAC CUNG TOAN HOC BAC TRUNG NAM



TAI LIEU ON THI THPT QUOC GIA Trang | 34

Cau 123.

Céu 124.

Cau 125.

Cau 126.

Cau 127.

Cau 128.

Cau 129.

Céu 130.

Cau 131.

Trong khong gian véi hé toa do Oxyz , cho diem A(3;-2;4). Mat cau (S) co tam A tiép xuc
véi mat phang (xOz) 1a:

A . (Xx=3)°+(y+2)°+(z—-4)*=25. B.(x=3)’+(y+2)°+(z—4)* =18 .
C.(x=3)°+(y+2)°*+(z-4)°=4. D.(x=3)°+(y+2)?*+(z-4)*=13.

Viét phuong trinh mét cau (S) qua diém A( 1;,2; 0) va co tam la gbc toa do O.
A2X*+y*+7° =5 : B.x*+2y*+3z°=5.

C.x*+y*+27°=5 : D.x*+y*+2°=5.

Trong khong gian véi hé toa do Oxyz, cho diém M (L-12), N(3;1;4). M4t cau duong kinh
MN c¢6 phuong trinh la:

A.(x+2)2+y2+(z+3)2=3. B.(x—2)2+y2+(z—3)2:3 :
C.(x=1)"+(y-1)"+(z-1)" =3. D.(x-1)" +(y-1)" +(z-1)" =12 .

Lap phuong trinh mit cau duong kinh AB véi A(6;2;-5) va B(-4,0;7)

A.(x=5)" +(y-1)° +(z+6)" =62. B.(x+5) +(y+1)" +(z—6)" =62 .
C.(x=1)" +(y-1) +(z-1)" =62. D.(x+1)" +(y+1)° +(z+1)" =62 .
Trong khong gian Oxyz , mat cau co dudng kinh AB véi A(4;-3;7); B(2;1;3) la:

A (x+3)*+(y-1)*+(z+5)* =9. B.(x—3)*+(y+1)?*+(z—5)*=9 .

C.(x+3)°+(y-1*+(z+5)*=3. D.(x=3)*+(y+1)*+(z-5)*=3 .

Trong khdng gian véi hé toa do Oxyz , cho hai diém A(2;4;1),B(-2;2;-3). Phuong trinh mat
cau duong kinh AB la:

A.x2+(y—3)2+(z—1)2:9. B.x2+(y+3)2+(z—1)2=9 :

C.x+(y-3) +(z+1)° =3. D.x?+(y-3)" +(z+1)" =9 .

Trong khong gian voi hé toa do Oxyz, cho hai diém A(-2;0;-3), B(2;2;—1). Phuwong trinh nao
sau day 1a phuong trinh mit cau duong kinh AB ?

AXP+y +7°+2y—47-1=0. B.X*+y +2°-2x—4z+1=0 .
C.X*+y*+2°-2y+47-1=0. D.X*+y*+2°-2y—4z-1=0 .

Trong khong gian Oxyz, cho hai diém A(L—2;1),B(-10;3). Tam mat cau (S) dwong kinh
AB c0 toa d6 la:

A.1(0;-2;4). B.1(2;-2;-2). C.1(0;-1,2). D.1(-2;2;2) .

Trong khéng gian véi hé toa 4o Oxyz, cho hai diém A(4,-3,7), B(2,1,3). Phuong trinh mit
cau c6 duong kinh AB 1a;

A (x+3)" +(y-1)° +(z+5)" =9, B.(x—3)" +(y+1)° +(z-5)" =9 .

C.(x+3)2 +(y—1)2 +(z +5)2 =36. D. (x—3)2 +(y+l)2 +(z-5)
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Cau 132.

Cau 133.

Cau 134,

Cau 135.

Céu 136.

Cau 137.

Céu 138.

Cau 139.

Céau 140.

Trong khong gian v6i hé toa d6 Oxyz, <cho tdr dién  ABCD
v6iA(2; 1; 0), B(L; I; 3), C(2;-1; 3), D(1;—1; 0). Tim toa d¢ tam va ban kinh cua mat cau
ngoai tiép tr dien ABCD.

2 2 2 2 2 3
2 2 2 2 2 2

Trong khéng gian Oxyz, cho bén diém A(1;0;0), B(0;1;0), C(0;0;1) va D(L;1;1). Khi d6 mat
cau ngoai tiép tir dién ABCD c6 bén kinh:

A.ﬁ. B.A2. C.3. p.3 .
2 4
Cho A(2;0;0), B(0;2;0), C(0;0;2), D(2;2;2). Mt cau ngoai tiép tir dien ABCD c6 ban
kinh:
A.3. B.4/3. C.ﬁ. D.Q.
2 3
Ban kinh mit cu di qua bon diém O(0;0;0), A(4;0;0), B(0;4;0), C(0;0;4) la:

A2, B.243. C.3/2. D.12

Cho ba diém A(L0;0), B(0;1;0), C(0;0;1), O(0;0;0). Khi d6 mat cau ngoai tiép t dién
OABC c6 phuong trinh la:

A X +y?+7°-2x-2y-27=0. B.X*+y*+2°-x-y-1z=0.
CxX’+y2+2°+X+y+2=0, D.X*+y*+2°+2x+2y+2z2=0 .

Trong khong gian Oxyz , mit cau di qua bdn diém A(6;—2;3), B(0;1;6), C(2;0;-1), D(4;1;0) c6
phuong trinh la:

A X2 +y?+2° —4x+2y-62-3=0. B.X*+y?+12° +4x+2y-62-3=0 .
C.X*+y*+2°+4x-2y+62-3=0. D.X*+Yy* +2° —4x+2y—-62+3=0 .

Trong khong gian vai hé truc toa dd Oxyz , cho diém A(=1;2;-1), B(2;1;—1), C(3;0;1) . Mt cau

di qua 4 diém O, A, B, C. (O la gdc toa do) c6 ban kinh bang:

A.R=413. B.R=2.13. C.R=:14. D.R=214 .

Trong khong gian véi hé truc toa dd Oxyz , cho 3 diém A(1;0;0), B(0;2;0) va C(0;0;3) Viét
phuong trinh mat cau ngoai tiép ti dién OABC.

A X4y +22+2x—4y—62+10=0. B.(x+1) +(y+2) +(z-3) =2 .
C.X*+y*+2*—x-2y-3z =0. D.(x—l)z+(y—2)2+(z+3)2:32 .

Trong khdng gian Oxyz, phwong trinh mit cau (S) qua ba diém A(L;-2;4), B(L3;-1),
C(2;—2;-3) va co tam nam trén mat phang Oxy Ia:

A X +y?+7° +4x+2y+21=0. B.X*+y*+2° +4x+2y+32-21=0 .
C.X*+y*+2*—4x+2y-21=0. D.X*+y?+2° +4x+2y-21=0 .
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Cau 141.

Cau 142,

Céu 143.

Cau 144,

Cau 145.

Céau 146.

Cau 147.

Céau 148.

Trong khdng gian Oxyz, cho hai diém A(1;2;0),B(-3;4;2) va | la diém thudc truc OX.
Phuong trinh mit ciu tdm | qua A, B c6 phuong trinh la:
A (x=3)°+y*+2°=20. B.(x+3)°+y*+22=20 .

11

C.(x+D)*+(y-3)*+(z-1)° =7 D.(x+1)°+(y—3)°+(z-1)*=20 .

Trong khong gian Oxyz, cho mit cau (S) di qua diémA(L2;3),B(2;0;—2)va c6 tdm nam

trén truc OX . Phuong trinh ciia mét cau (S) la:

A (X+D*+(y+2)*+2°=29. B.(x+3)*+y*+2*=29.
C.X*+y*+(z+3)*=29. D.(x=3)*+y*+2°=29 .

Cho mat ciu (S)c6 tdm | nam trén mat phang (Oxy) va di qua 3 diém
A(L,2,-4); B(L-31); C(2,2,3). Toadotam | Ia

A.(-2,1,0). B.(0;0;,-2). C.(2-10). D.(0,0,1).

Cho hinh lap phuong ABCD.A’'B’C’D’ ¢ canh bang 2. Goi M 1a trung diém cia doan
AD, N Iatam hinh vuéng CC’D’D. Tinh ban kinh mat cau di qua cac diém B,C’,M,N .
AA35. B.@. C.4. D.7 .

Trong khong gian véi hé truc toa dd Oxyz , cho ba diém A(0;2;0), B(-L14) va C(3;—-2;1).

Mat cau (S) tim | di qua A, B, C va dd dai Ol =+/5 (biét tdm | c6 hoanh do nguyén, O
la gbc toa d0). Ban kinh mat cau (S) la:

A.R=2. B.R=3. C.R=4. D.R=5.

Trong khdng gian véi hé toa do Oxyz , cho hinh hop chir nhat ABCD.AB'C’D’ ¢c6 A=0,
B(3;0;0), D(0;2;0), A’(0;0;1). Viét phuong trinh mit cau tam C tiép xtc véi AB’.

49 64
A (X=3)2+(y-2)°+2°=—. B.(x-3)?+(y-2)*+z*’=— .
(x=3)"+(y—-2) 10 (x=3)"+(y—-2) 10
25 81

C.(x-3)? 2 4+z22 =22 D. (x-23)? ) +z2P=—,
(X=3)"+(y-2)"+z 10 (X=3)"+(y-2)"+z 10

Trong khéng gian vai hé toa do Oxyz , cho hinh lang tru dang ABC.A’B’C’ c6 tam giac ABC
vudng tai A , dinh A tring véi géc toa do O , B(L; 2; 0) vatam giac ABC c6 dién tich bang
5.Goi M la trung diém ciia CC’. Biét rang diém A'(0; 0; 2) va diém C c6 tung do duong.
Viét phuong trinh mat cau ngoai tiép tir dién AB'C'M .

A(S): x> +Yy*+12°+3x-3y—-3z+1=0. B.(S):x*+Yy*+2°+3x+3y-3z=0 .
C.(S):xX*+y*+2*+3x—-3y—-3z=0. D.(S):x*+y*+2°+3x-3y-3z-1=0 .
Mit cau tam 1(2;4;6) tiép xtc véi truc Oz c6 phuong trinh:

A (x=2) +(y—4) +(z-6) =20.. B. (x—=2)" +(y—4) +(z—6)" =40.

C. (x—2)2+(y—4)2+(z—6)2 =52.. D. (x—2)2+(y—4)2+(z—6)2 =56.
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Cau 149. Mt cau tam 1(2;4;6) va tiép xdc véi mit phang (Oxz) cé phuong trinh:

Cau 150.

Céu 151.

Céu 152.

A (x=2)" +(y-4) +(z-6) =16. B. (x—2)"+(y—4) +(z-6) =4.

C. (x=2) +(y-4) +(2-6)° =36. D. (x=2)° +(y-4)" +(2-6) =56,

Cho céc diem A(2;1,-1) va B(L0;1). Mit cau di qua hai diém A, B va tam thudc truc Oy co
duong kinh 1a:

A 246. B. 2V2.. C. 4/2.. D. 6.

Goi (S) la mat cau c6 tam 1(1,—3;0) va cat tryc OX tai hai diém A, B sao cho tam giac IAB déu.
Diém nao sau day khong thuéc mit cau (S):

A (2-11).. B. (3-32V2).. C. (3-3-2v2)..  D.(5-3243)

Mit cau (S) c6 tam 1(2;1,—1) va cét truc OX tai hai diém A, B sao cho tam giac IAB vudng.

Piém nao sau day thuéc mat cau (S):
A.(211)..B. (210).. C.(20;0).. D.(30;0).

CAu 153. Cho ba diém A(6;-2;3), B(0:1:6), C(2;0;-1), D(4;1;0). Khi d6 mit cau ngoai tiép t dién
ABCD c6 phuong trinh la:
A X +y +72° —4x+2y—-62-3=0.. B.X*+y*+2*+4x—-2y+62-3=0.
C.X*+y*+7*—2x+y-3z-3=0.. D.X*+y*+2°+2x—y+3z-3=0.
PAP AN
1 2 3 4 5 6 7 8 9 10|11 |12 | 13 (14 | 15| 16 | 17 | 18 | 19 | 20
C|A|A|B C C DI D|C|A|A]|B D A|lA|A| A |D|A]|B
21 | 22 |23 | 24 | 25| 26 | 27 | 28| 29 | 30 | 31 | 32| 33 |34 |3 |36 |37 |3 |3 40
A | B C D | C DIC|D|A|A]A|B D D|A | D C|A|A|D
41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
C C|A|DJ|A | D B B D| D B D D A | B C D|A | B D
61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 7O | 71 | 72 | 73 |74 |75 | 76 | 77 | 78 | 719 | 80
B C|A|JA|A|A|D]|C C/IA|A]|C A A|B|A|A|B|A|D
81 | 8 |83 |8 |8 |8 |8 |8 |8 |9 |91|92| 93 94|95 ]|9% |97 | 98|99 100
A|lA|C|]A|A|C B C D| D B | A A DA A|A|A|D]|A
101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120
A | B B B B B DI A|C]|C B C A A|A|D D B C|A
121|122 | 123 | 124 | 125 | 126 | 127 | 128 | 129 | 130 | 131 | 132 | 1333 | 134 | 135 | 136 | 137 | 138 | 139 | 140
B C C D B C B D|C | C D| D A B B B| A | C C D
141 | 142 | 143 | 144 | 145 | 146 | 147 | 148 | 149 | 150 | 151 | 152 | 153
B B A B B | A CI|A|A]|A C| A A
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PHAN 2: PHUONG TRINH MAT PHANG

A. TOM TAT LY THUYET

1. Vecto phap tuyén ciia mit phing

Vecto 7i # 0 1a vécto phap tuyén cta () néu gid cua ii vudng géc véi ().

Chay:  Néu fi 1amot VTPT ciia (@) thi kil (k #0) cing la VTPT ciia (/).

2. Phuong trinh tong quat ciia mit phang

Ax+By+Cz+ D=0 voi A>+B*+C*>0

e Néu (a) c6 phuong trinh Ax+By+Cz+D=0 thi fi=(A;B;C) la mt vécto phap tuyén ciia
(@).

e Phuong trinh mat phang di qua M, (X,; Y,;Z,) Va co mot vécto phap tuyén fi = (A;B;C) la:
A(x—%,)+B(y-y,)+C(z—2,)=0

3. Cac trwong hop riéng

Cic hé so Phuong trinh mit phing (o) | Tinh chit mit phéing («)
D=0 Ax+By+Cz=0 (@) di qua goc toa do O
A=0 By+Cz+D=0 (a)/IOx hodc (er) > Ox
B=0 Ax+Cz+D=0 () /IOy hodc () > Oy
C=0 Ax+By+D=0 (a)/l0zhode (o) >0z
A=B=0 Cz+D=0 (a)/1(Oxy)hodc (a)=(Oxy)
A=C=0 By+D=0 (a)/I(Oxz)hodc (ar)=(0xz)
B=C=0 Ax+D=0 (a)//(Oyz)hodc (er)=(Oyz)

Chuy: e Néu trong phwong trinh cia (a) khéng chira dn ndo thi (a) song song hodc chira truc

tuwong ung.

y Z

\ . 2 c X s, A, e
e  Phuong trinh mat phang theo doan chan.‘—+6+—:1 (a) cat cdc truc toa do tai cdc
a C

diém (&;0;0),(0;b;0),(0;0;c)
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4. Vi tri twong ddi ciia hai mit phing
Cho hai mit phang («),(8) c6 phuong trinh: () Ax+By+Cz+D, =0
(B): Ax+B,y+C,z+D,=0

o (a),(B)cdtnhau < A:B,:C, = A,:B,:C,

e
- _ w_ B & B
(a)_(ﬁ)© Az - Bz _Cz - Dz

() L(B)<= AA+BB,+CC,=0
5. Khoang cach tir diém dén mit phing
Cho diém M, (X,; Yo:Z,) va mat phang («): Ax+By+Cz+D =0

X, + By, +Cz, + D|

JA?+B2+C?

d(MO’(a)): |A

B. PHUONG PHAP GIAl TOAN

Dang 1. Viét phuong trinh mat phang di qua mot diém M (Xo: Yo:Zo)Vva c6 vécto phap tuyén
n(A;B;C)
Phuong phap giai:
Phuong trinh mét phang di qua MO(XO; yO;ZO) va ¢ mot vécto phap tuyén ﬁ:(A; B;C) la:
A(X—X,)+B(y—Y,)+C(z-2,)=0
VD1 Goi (&) la mit phing di qua diém M (L-2;4)va nhan n(2;3;5)lam vécto phap tuyén.
Phuong trinh mét phang («) I:
A. 2x+3y+5z2-16=0. B. 2x+3y+52+16=0.
C. 2x+3y+5z-28=0. D. 2x+3y+5z+28=0.
Hwéng dan giai
Chon A.
Phuong trinh mét phang () 1a: 2(x—1)+3(y+2)+5(z—-4)=0<>2x+3y+5z-16=0
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VD2 Goi () la mat phing di qua diém M (L2;3)va nhan n(4;5,6)1am véc to phap tuyén.
Phuong trinh mit phang (a) la:
A. 4x+5y+62+32=0. B. 4x+5y+62-32=0.
C. x+2y+3z-32=0. D. x+2y+3z+32=0.
Huwéng dan giai
Chon B.
Phuong trinh mat phang (a) 1a: 4(x—1)+5(y—2)+6(z—3)=0<> 4x+5y+62-32=0
VD 3. Goi () la mat phang di qua diém M (2;0;1) va nhan n(L11)lam véc to phap tuyén. Phuong
trinh mt phang («) la:
A. 2x+0y+z+3=0. B. x+y+z+3=0.
C. 2x+0y+z-3=0. D. x+y+z-3=0.
Hwéng dan giai

Chon D.
Phuong trinh mét phang (a)l1a: 1(x—2)+1(y—0)+1(z-1)=0< x+y+2z-3=0

Dang 2. Viét phuong trinh mat phang di qua 1 diém va song song véi mot mat phang

Phuong phap giai:
Phuong trinh mat phang (a) di qua diém M (X, Y,Z,) va song song Vvéi mat

phang(3): Ax+ By +Cz+ D =0 nén phuong trinh ¢6 dang:
(a): A(x—%))+B(y—Y,)+C(z-2,)=0
VD1. Goi (a) la mat phing di qua diém M(2-L2)va song song véi mat phing
(Q):2x—y+3z+4=0. Phuong trinh mit phang («) I&:
A. 2x—-y+2z-11=0. B. 2x—y+3z+11=0.
C. 2x-y+3z-11=0. D. 2x—-y+3z-4=0.
Huéng din giai
Chon C.
Phuong trinh mat phang (Q):2x—y+3z+4=0 c6 véc to phap tuyén 1a n(2;-13)do do

n(2;-13)lam véc to phip tuyén cia mat phing (¢) nén c6 phuong trinh
2X—y+3z-11=0.
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VD2 Goi («) la mit phing di qua diém M(L-2;3)va song song véi mat phing
(Q):2x—3y+2z+5=0. Phuong trinh mit phing («) la:
A. 2x-3y+z-11=0. B. 2x-3y+z+11=0.
C. x-2y+3z-11=0. D. 2x-3y+z-5=0.
Hwéng dan giai
Chon A.
Mt phang (Q) ¢6 véc to phap tuyén la ﬁ(Z; -3;1)do do ﬁ(Z; —3;1)1am véc to phap tuyén cua
mét phang («) nén c6 phuong trinh 2x—3y+2z-11=0.
VD 3. Goi (a) la mit phang di qua diém M (2;6;-3)va song song véi mat phang(Oxy). Phuong
trinh mét phang (o) la:
A. z2-3=0. B. x+y-8=0.
C. 2x+6y—-3z=0. D. z+3=0.
Huoéng dan giai
Chon D.
Phuong trinh mat phing (Oxy) ¢ véc to phap tuyén la R(O;O;l) do d6 chon R(O;O;l) lam
vécto phap tuyén cua mat phing (a) nén c6 phuong trinh z+3=0.
Dang 3. Viét phuong trinh mit phang di qua 1 diém va vubng goc véi 2 mit phang cho trudc.

(Hoac viét phuong trinh mit phang di qua 1 diém va song song hoic chtra gia caa hai
VECto cho trudc.)

Phuong phap giai:
Mit phang (a)di qua diem M (X);Y,z,) va vudng goc v6i hai véi mit
phang(P): Ax+B,y+Cyz+D, =0 ; (Q): Ax+B,y+C,z+D, =0nén c6 mét véc to phap
tuyén: = n= [@E} = (A;B;C)
(@) A(x—%,)+B(y—Y,)+C(z-2,)=0
VD 1. Goi (@) la mit phang di qua diéem M (=2;3;1) va vudng goc véi 2 mét phang (P)va (Q)co
phuong trinh lan luot 14 2X+y+2z+5=0;3x+2y+z—3=0. Phuong trinh mit phang (a)

la:
A. -3x+4y+2+19=0 B. 3x+4y-z-19=0
C. -3x+4y+2z-19=0 D. 3x+4y+2z+19=0
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VD 2.

VD 3.

Huéng dan giai
Chon C.
Goi n 1a mot vécto phap tuyén cua mat phing (o) = n= [E, EJ =(-3;41)
Mit phang (P)di qua diém M (-2;3;1)va c6 mot vécto phap tuyén n nén c6 phuong trinh :

—-3Xx+4y+2z-19=0

Goi («) la mit phing di qua diém M (3;—1-5)va vudng géc véi 2 mit phang (P)va (Q)co
phuong trinh 1an luot 13 3x—2y+2z+7=0; 5x—4y+3z+1=0. Phuong trinh mit phiang
(a) la:
A. 2x+y—-22-15=0. B. 2x+y-2z+15=0.
C. 2x+y+2z-15=0. D. 2x-y—-2z-15=0.
Huéng dan giai
Chon A.
Goi n 1a mot vécto phap tuyén cua mat phang (o) = n= [@, E} =(2,1-2)
Mit phang (P)di qua diém M (3;—1;-5)va cé mot vécto phép tuyén n nén c6 phuong trinh:
2X+Yy—-2z-15=0
Goi () la mat phing di qua diem M (0;2;0)va vudng goc véi 2 mat phang (P)va (Q)co
phuong trinh 1an luot 14 z—3=0; 3x—4y+7z+1=0.Phuong trinh mat phang (a) la:
A. 4x-3y-6=0 B. 4x+3y+6=0
C. 4x-3y+6=0 D. 4x+3y-6=0
Hudéng dan giai
Chon D.
Goi n 1a mot vécto phép tuyén cia mat phing (&) = n = [@, ﬂ —(4;3,0)

Mt phang (P)di qua diém M (0;2;0) va c6 mot vécto phap tuyén n nén c6 phuong trinh:
4x+3y-6=0

Dang 4. Viét phuong trinh mit phang di qua 3 diém khéng thang hang cho trudc.

Phuong phap giai:

Mit phang (a)di qua ba diém M;N,P nén c6 mét véc to phép tuyén

=n :[WW} =(A;B;C)

(a): A(x—xy )+B(y-y,)+C(z-z,)=0
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VD 1.

VD 2.

VD 3.

Goi (o) la mit phang di qua 3 diém A(2;-13);B(4;0;1);C(-10;5;3). Phuong trinh ciia mat
phing (o) la:
A. X+2y-2z+6=0. B. x+2y+2z-6=0.
C. x-2y+2z-6=0. D. x+2y+2z2+2=0.
Huéng dan giai
Chon B.
Goi n 1a mot vécto phap tuyén cua mat phang (o) = n= [E,E} =(1,2;2)
Mt phang (P)di qua diém A(2;-1;3)va c mot vécto phap tuyén n nén c6 phuong trinh:
X+2y+2z-6=0
Goi () 1a mit phang di qua 3 diém A(10;0);B(0;—2;0);C(0;0;—-3). Phuong trinh ctia mét
phang () la:
A. 6x-3y—-2z-6=0. B. 6x—3y-2z+6=0.
C. 6x-3y+2z-6=0. D. 6x-3y+2z+6=0.
Hudéng din giai
Chon A.
Goi n 1a mot vécto phap tuyén cua mit phang (a) —n= [E,E} = (6;—3; —2)
Mt phing (P)di qua diém A(L0;0)va cé mét vécto phap tuyén n nén co phuong trinh:
6x—-3y—-2z-6=0
Goi (a) la mat phing di qua 3 diém A(L11);B(4;3;2);C(5;2;1). Phuong trinh cia mat
phang () la:
A. x—-4y+52+2=0. B. x-4y+5z-2=0.
C. x+4y+5z-10=0. D. x-4y-5z2+8=0.
Huéng dan giai
Chon B.
Goi n 12 mét vécto phap tuyén cua mat phang (o) = n= [E E] =(L-4,5)

Mt phing (P)di qua diém A(L11)va c mot vécto phap tuyén n nén c6 phuong trinh:
X—4y+5z2-2=0
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Dang 5. Viét phuong trinh mit phang di qua 2 diém va vudng goc vai 1 mat phang

Phuong phap giai:

VD 1.

VD 2.

VD 3.

Mit phang (o) di qua ba diém M ;N va vudng goc véi mét phiang (P) nén cé mot véc to phap
tuyén: = n= [WE} = (A;B;C)
(a): A(x—Xy )+B(y—yy)+C(z-2,)=0
Goi () 1a mit phang di qua 2 diém A(0;2;0);B(0;0;0)va vudng goc véi mat phang
(Q): 2x+3y—4z-2=0 .Phuong trinh mit phang () Ia:
A. 2x+y+z2-2=0. B. 2x—z=0.
C. 2x+z=0. D. 2x+y+1z=0.
Hwéng dan giai.
Chon C.
Goi n 1a mot vécto phap tuyén cua mat phang (a) = n= [ﬁ E;] =(2;0;1)

Mt phang (P)di qua diém A(0;2;0)va c6 mét vécto phap tuyén n nén c6 phuong trinh:

2X+2=0
Goi (a) la mit phiang di qua 2 diem A(0;1;0);B(2;3;1)va vudng goc véi mat phang
(Q):x+2y—z=0 .Phuong trinh mit phang (a) la:
A. 4x-3y—-2z+3=0. B. 4x-3y-2z-3=0.
C. 4x-3y+2z+3=0. D. 4x+3y-2z-3=0.
Hwéng dan giai.
Chon A.
Goi n 1a mot vécto phap tuyén cua mat phing (a) = n= [E,E] =(4;,-3,-2)
Mt phang (P)di qua diém A(0;10)va c6 mot vécto phap tuyén n nén co phuong trinh:
4x-3y—-2z+3=0
Goi (@) la mat phang di qua 2 diém A(L0;1);B(5;2;3)va vudng goc véi mat phang
(Q):2x—y+2z+7=0 .Phuong trinh mit phang («) I&:
A. x-2z-1=0. B. x—2z+1=0.
C. x+2z-3=0. D. -x-2z-3=0.

Huwéng dan giai.
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Chon B.
Goi n la mot vécto phap tuyén cia mit phing (@) = n= [ﬁ@] =(L0;-2)

Mit phang (P)di qua diém A(L0;1)va c6 mét vécto phap tuyén N nén c6 phuong trinh:
X—2z+1=0

Dang 6. Viét phuong trinh mat phang trung truc caa doan thang MN .

Phuong phap giai:

VD 1.

VD 2.

VD 3.

Mit phang (er)di qua trung diém | ciia hai diém M;N va vudng goc véi MN nén c6 mot véc

to phap tuyén : = n=MN = (A; B;C)

(a): A(x=x)+B(y-y,)+C(z—-2)=0
Goi (a) la mat phang trung truc cua doan thang AB véi A(2;3;7);B(4;13). Phuong trinh
mat phang («) la:
A x+y-2z+9=0. B. x—-y-2z-9=0.
C. x-y-2z+9=0. D. x-y+2z+9=0.
Huoéng dén giai
Chon C.
Goi n 1a mot vécto phap tuyén cua mat phang (o) = n=AB= (2,-2;-4)
Mt phing (a) di qua diém trung diém 1(3;2;5) ciia AB va c6 mot vécto phap tuyén n nén
c6 phuong trinh : Xx—y—-2z+9=0
Goi (@) 1a mat phang trung truc ctia doan thang AB véi A(1;—2;4);B(3;6;2). Phuong trinh
mét phang («) la:
A. X+4y-z-7=0. B. x+4y—-z+7=0.
C. x+4y+z-7=0. D. x-4y-z-7=0.
Hwéng dan giai
Chon A.
Goi n 1a mot vécto phap tuyén cua mat phing (a)= n=AB-= (2;8,-2)
Mt phang (a) di qua diém trung diém 1(2;2;3) ciia AB va c6 mot vécto phap tuyén n nén
c6 phuong trinh: X+4y—-z-7=0
Goi () la mit phang trung truc cia doan thang AB véi A(-2;3;—7);B(4;—13). Phuong
trinh mét phang («) la:
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A. 3x+2y-52-11=0. B. 3x-2y-5z+11=0.

C. 3x-2y+5z-11=0. D. 3x-2y-5z-11=0.
Hwéng dan giai

Chon D.

Goi n la mt vécto phap tuyén cia mit phing () = n= AB = (6;-4;10)

Mt phing (e) di qua diém trung diém 1(L1-2) cua AB va c6 mt vécto phap tuyén n

nén c¢6 phuong trinh: 3x-2y+5z2+9=0
Dang 7. Vi tri twong d6i caa hai mit phang.
Phuong phap giai:

Cho hai mt phang («),() c6 phuong trinh: ~ (a): Ax+By+Cz+D, =0
(B): Ax+B,y+C,z+D,=0

e (a),(B)cditnhau < A:B,:C #A,:B,:C,

A B C D
° (a)//(ﬂ)@—:B_lzcliDi
A B C D
. (a)z(ﬂ)Q—:B_:zc_izDi

e (a)L(B)< AA+BB,+CC,=0
VD 1. Trong khdng gian véi hé toa do Oxyz, cho hai mét phang («r):2x+3y—2z+5=0 va

(B):3x+4y-8z-5=0.Khi dé vi tri trong ddi cua () va () la:

A. (a) cat (B). B. (a)/l(B).

C. (a)=($). D. (a) L (5).
Hudéng dan giai

Chon A.

Vi éig{—g = (a) cit ().

VD 2. Trong khdng gian véi hé toa d6 Oxyz , cho hai mét phang («):5x+5y—-5z—1=0 va
(B):3x+3y—3z+7=0.Khi dé vi tri trong ddi cua (a) va () la:

A. (a) cit (f). B. (a)/l(f).
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C. (a)=(B). D. (a) L(B).

Huéng dan giai

Chon B
.5 5 -5 -1 R . A A C 2
VD3. Vi 3°3-3°7 = (a)/l(B). Trong khong gian v&i hé toa do Oxyz , cho hai mat phang

(a):x—2y—-4z+6=0 va

(B):2x+3y—z+5=0.Khi d6 vi tri twong ddi cua () va (B) la:

A. (a) cit (B). B. (a)!l(B).

C. (a)=(p). D. (a)L(B).
Huwdéng din giai

Chon D.

Vi1.2+4(-2).3+(—4).(-1)=0 =(a) L(B).

VD 4. Trong khong gian véi hé toa ¢6 Oxyz , cho hai mat phang (a) 12X—2y—-4z+5=0va

(f):5x—5y-10z +?=O. Khi d6 vi tri twong d6i cua (a) va (B) la:
A. (a) cit (B). B. (a)/l(B).
C. (a)=(p). D. (a) L(B).

Hudéng dan giai
Chon C.

.2 -2 -4 5
V|§:_—5=_—10=§ D(Q)E(ﬁ)

2
Dang 8. Tim toa do hinh chiéu vuéng goc ciia mot diém trén mot mat phang. Piém ddi xang cua
mot diém qua mat phang.

Phuong phap giai:

Gia sir mt phing (@): Ax+By+Cz+D=0 c6 VTPT Ia n=(A;B;C).
e H(xy;z) la hinh chiéu cia M(X,;Yy;2y) lén mat phing (@)
X = At +X,,

MH =tn |y=Bt+y,
= =
He(a) z=Ct+1z,
AXx+By+Cz+D=0
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Giai hé phuong trinh trén ta ¢ t roisuyra X,y,z.
e M '(x'; y';z') 1a diém ddi xtng cua M qua mét phang («)
X =2X,, — Xy
< H latrung diém cia MM’ <y =2y, -y,

!
7 =221, -1,

Tlr d6 x4c dinh duoc toa do cla diém M’
VD 1. Toad¢ hinhchiéu H cuadiém M (-1 2)1én mit phang (a):x+3y—z+2=0 la:

A. H E;—i;@ . B. H —E;i;@ .
11 11 11 11 11 11

C.H E;E;—@ . D. H —E;—E;Q .
11 11 11 11 11 11

Hudéng dan giai
Chon A.
Tacé: (a) c6 VTPT la n=(13;-1).
Goi H(x;y;z)la hinh chiéu cua M (L-12) 1&n mit phang (c)

5 13

Xx=t+1 tzl_l =11
MH =tn |y=3t-1 ~ 5 13, 5.20
S = six=t+l & y=——=H| —=;——;—|.
He(a) ~ |z=-t+2 Y31 11 11" 1111

X+3y-z+2=0 _20

Z=—t+2 2—11

VD 2. Toadd M’ ladiém ddi xing cua diem M (12;3) qua mdt phang (a):x+y—z+5=0 I
A. M'(0;2;-1). B. M'(4;2;-3). C. M'(2;-1,5). D. M"(0;1;3).
Huéng din giai
Chon D.
(@) cO VTPT Ia n=(L1-1).
Goi H(x;y;z)la hinh chiéu cua M (12;3) 1&n mit phing («)

2
x=t+1 tz—g X:_g
MH =t.n =t+2
& & y sIX=t+l & yzl :H(—E,E;Ej.
He(a) z=-t+3 y=t+2 3 333
_ - 14
X+y—-z+5=0 s t43 ZZ?

M’ (x’; Yy z') la diém d6i xang cua M qua mat phang («)
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X =2X, —Xy =0
< H latrung diém cua MM’ <y =2y, -y, =1=M'(0;13).
7' =2z,-1, =3
VD 3. Toadd H Iahinh chiéu cua diém M (2;-3;1) qua mat phang (a):—x+2y+z+1=0 &
(23
Huwéng dan giai
Chon B.
(@) cO VTPT Ia n=(-12;1).
Goi H(x;y;z)la hinh chiéu cua M (2;-3;1) Ién mit phang (o)

X=—-1+2 t=1 (=1
MH=tn |y=2t-3 X=—t+2 -
& 2= = o qy=—1=>H(3-12).
He(a) z=t+1 y=2t-3 -

—X+2y+z2+1=0 z=t+1
Dang 9. Tim khoang cach tir mot diém dén mot mat phang.
Phuong phap giai:
Khoang cach tir diém M (X%,; Yy;2,) dén mit phang («): Ax+By+Cz+D=0

X, + By, +Cz, + D|
VA +B?+C?

Chu y: e Khoang cach giira hai mat phang song song bang khoang cach tir mot diém bat ki trén
mit phang nay dén mat phang kia.

d(Mo’(a)): |A

e Néu hai mat phang khdng song song thi khoang cach gitra chiing bang 0.

VD 1. Trong khong gian véi hé toa d6 Oxyz, cho diém M (2;-3;5) va mat phang () c6 phuong
trinh: 2x—y+2z—6=0. Khoang cach tir diém M mit phang («) la:
A 5\7/7 | 11 17

B. —. C. —. D.
3 3

Huéng din giai

w| o

Chon B.

) 2.2-1.(-3)+25-6
Ap dung cong thac d(M,(a)):‘ (9 ‘:1—1
224 (-1)°+22 3
VD 2. Trong khdng gian véi hé toa do Oxyz, cho diém A(2;1,-1) va mit phang (P) c6 phuong

trinh: x—y+z—4=0. Khoang cach tir diém A mat phang (P) la:

SAN PHAM HOQP TAC CUNG TOAN HOC BAC TRUNG NAM



TAI LIEU ON THI THPT QUOC GIA Trang | 50

5 4 4 5
A —. B. —. C. —. D. —.
J2 J2 NG NG
Huwéng dan giai
Chon C.

2-11+1.(-1)-4 4
Jer(y e B

Ap dung cong thuc d (A,(P))

VD 3. Trong khéng gian vai hé toa do Oxyz , cho hai mit phang:
(a):2x+3y—-z+2=0
(B):2x+3y-2+16=0
Khoang cach giita hai mat phang () va (B) la:
A \1a. B. 0. C. 15. D. J/23.
Hwéng dan giai
Chon A.

.2 3 -1 2
Vi E_ﬁ___liﬁz (a)//(ﬁ)

Chon M (0;0;2) e(«) thi khoang céch gitra («) va (B) la:
_[20+30-2416]_ o
J2 +3 4 (1)

Dang 10. Tim gdc giira hai mat phang.

d((@).(8))=d(M.(8))

Phuong phap giai:

Cho hai mat phang («),() c6 phuong trinh (a): Ax+By+C,z+D, =0
(f): Ax+B,y+C,z+D, =0

Vi géc gitra (), () bing hodc bt véi goc gitra hai VTPT i, fi, nén

| |AA +BB, +CC)|
cos((a).(8)) AR A+ B2+ C A B2 1 C
Cha :e 0° <((a).(B)) <90°. e (@) L(B)= AA, +BB,+CC, =0

VD 1. Trong khong gian véi hé toa d6 Oxyz , cho hai mat phing c6 phuong trinh:
(a):x+y-z+1=0va (B):x—y+z-5=0.
Goi ¢ la gdc tao boi hai mat phang () va (), cose la sé nao?

Al B. 1. c.
2 3
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Huéng dan giai
Chon B.
(a) cO VTPT Ia n, =(L,1;-1)
(B) cO VTPT Ia n, = (L-1;1)
Al pl+2(-D+(-1) 1
|12 (<2 12+ (-2 22 3

cos((«).(8))= |

VD 2. Trong khéng gian véi hé toa d6 Oxyz , cho hai mit phiang c6 phuong trinh:
(a):2x—y+2z—-4=0va (B):x-2y—2z+4=0.
Goc giira hai mat phang («),(3) bang:
A. 90°. B. 60°. C. 30°. D. 45°,

Huéng dan giai

Chon A.
(@) cOVTPTIa n, =(2-12)
(B) c6 VTPT la n, =(3,-2;,-2)

_ R, [22+(-2).(-2)+2(-2)| _

Al VA+1+441+4+4
= ((«).(8))=90.
VD 3. Trong khéng gian véi hé toa d6 Oxyz , cho hai mit phang c6 phuong trinh:

cos((),(5))

(a):x—2y+3z+6=0 va (f):x—3z+1=0.
Goi ¢ la gdc tao boi hai mat phang () va (), cose la sé nao?

A ﬂ B. ﬁ C. ﬂ D.
2 2 7

Huéng dan giai

s+

Chon C.
(@) c6 VTPT Ia n, =(1,-2;3)

(f) c6 VTPT la n, =(1,0;-1)

NN N .
= ((@).(8))=90°.

cs((a) () - L1 (2)0+3(1) V7

SAN PHAM HOQP TAC CUNG TOAN HOC BAC TRUNG NAM



TAI LIEU ON THI THPT QUOC GIA Trang | 52

C.BAI TAP CO GIAI

Cau 1.

Cau 2.

Céu 3.

Cau 4.

DANG TRAC NGHIEM KHACH QUAN

Phuong trinh tong quat ciia mat phang () qua diém B(3;4;-5) va song song véi gia cua
mdi vecto a=(3,1;-1),b=(L-2,1) la:
A. x—4y-7z2-16=0. B. x-4y+7z+16=0.
C. x+4y+72+16=0. D. x+4y-7z-16=0.

Huéng dan giai
Chon C.
Ta c6: [5,5} =(~1-4;~7)= Vecto phap tuyén cua (a) 1a: n=(14;7)
Phuong trinh (&) ¢6 dang: x+4y+7z+D=0 .
Vi Be(a)=3+16-35+D=0<D=16
Vay (a):x+4y+7z2+16 =0
Phuong trinh tong quat ciia mt phing di qua diem A(3,-1,2),B(4,-2,-1),C(2,0,2)la:
A. x+y-2=0. B. x—y+2=0.
C. x+y+2=0. D. x—-y-2=0.

Huéng dan giai
Chon A.
Tacé: AB=(1-1-3),AC=(-110)= [ﬁ E] =(3;3,0)
= vecto phap tuyén cua mét phang (ABC)la: n=(110)
Phuong trinh mat phang (ABC) di qua A(3;—12) va nhan vecto n=(110) lam phép tuyén
nén phuong trinh cé dang: x+y—-2=0.
Cho hai mit phang (P):x—5y+2z-4=0 va (Q):2x+y—-z+9=0. Goi ¢ la gdc tao bsi
hai mat phang (P),(Q), cosg la sé nao?

A 5. 5. c. 2 p. 3.
6 5 3 5
Hudéng dan giai
Chon A.

(P) c6 VTPT n, =(1-5;2)
(Q) ¢6 VTPT n, =(2,1,-1)

o~ p2-51-120 B
cosgo—COS(nl’nZ)_\/1+25+4.\/4+1+1_ 6

Phuong trinh tong quéat ciia mat phang di qua diém A(2;-13),B(3;12)va song song Véi

vecto a= (3,-1-4) la:
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Caub.

Céu 6.

Cau 7.

A. 9X+y-7z2+40=0. B. 9x-y+7z-40=0.
C. 9x—y—-7z+40=0. D. 9x+y+7z-40=0.
Huéng dan giai
Chon B.
AB =(1;2;-1)= VTPT n=| AB,a|=(-9;,-7)
Phuong trinh tong quéat cua mat phang di qua diém A(2;-13) va nhan vecto n=(-9;1,-7)
lam vecto phap tuyén nén phwong trinh c6 dang: 9x—y+7z-40=0
Phuong trinh tong quat ctia mat phang di qua diém A(4;-11),B(3;1—1)va song song Véi

truc Ox la:

A y+z+2=0. B.y-z-2=0.

C.y+z=0. D.y-z=0.
Huéng dan giai

Chon C.

AB =(~1;2;-2), vecto don vi cua truc Ox la i=(10;0)
=n=| AB,i |=(0;-2-2)
Phuong trinh tong quéat cia mat phang di qua diém A(4;-11) va nhan vecto n =(0;-2;-2)
1am vecto phap tuyén nén phuong trinh c6 dang: y+z =0
Cho t dién ABCD c6 A(3;-2;1),B(—4;0;3),C(L4;-3),D(2;3;5). Phuong trinh tong quat
ciia mat phang chaa AC va song song véi BD 1a:
A. 12x+10y+21z+35=0. B. 12x-10y+21z-35=0.
C. 12x-10y—-21z-35=0. D. 12x+10y—-21z+35=0.
Huéng dan giai
Chon C.
Taco: AC =(-2;6,-4);BD =(6;3;2) = n =| AC,BD | =(24;-20,42)
Phuong trinh tong quat cua mat phang di qua diém A(4;-31) va nhan vecto
n= (24; —20; —42) lam vecto phap tuyén nén phuong trinh ¢6 dang: 12x —10y —21z-35=0.
Cho ba diém A(4;3;2),B(~1-2;1),C(-2;2;-1). Phuong trinh tong quat cia mt phang di
qua A vavudng goc vai BC la:
A. x—4y+2z+4=0. B. x+4y—-2z-4=0.
C. x-4y+2z2+4=0. D. x-4y-2z-4=0.
Huéng dan giai
Chon C.
Taco: BC = (-L4,-2)
Phuong trinh téng quat cia mat phang vudng goc véi BC ¢6 dang: —x+4y—-2z+D =0
Vi phuong trinh mat phang di qua A nén —4+4.3-2.2+D=0<D=-4
Phuong trinh mit phang can tim 1&; —x+4y—2z-4=0 hay x—4y+2z+4=0
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Céu 8.

Céau 9.

Céu 10.

Céau 11.

Cho hai diém A(L—4;4),B(3;2;6). Phuong trinh tong quat cua mét phang trung truc cua
doan thang AB 1a:

A. Xx-3y+2+4=0. B. x-3y—-z+4=0.

C. x+3y—-z-4=0. D. x+3y+z-4=0.
Huéng dan giai

Chon D.

Goi | 1a trung diém cua AB = 1(2;-15).

AB=(2;6;2)

Phuong trinh tong quat ciia mat phang trung truc cia doan thing AB di qua |(2;-15) va

nhan vecto AB =(2;6;2)lam VTPT nén c6 dang: x+3y+2z-4=0
Mt phang (Oxy) c6 phuong trinh la:

A. Xx+y+z=0. B. x+y=0.
C. x-y=0. D. z=0.
Hudéng dan giai
Chon D.
Phuong trinh mat phing (Oxy) ¢ véc to phap tuyén 1a k(0;0;1) va di qua O(0;0;0) nén co
phuong trinh z=0.

Trong khong gian véi hé toa do Oxyz, cho ba diem A(2;-11),B(L0;4),C(0;—2-1).
Phuong trinh mit phang qua A va vuéng goc véi duong thang BC 1a:
A. 2x+y+52-5=0. B. x+2y-5z+5=0.
C. x+2y+5z-5=0. D. 2x-y+52-5=0.
Hudéng dan giai
Chon C.
Vécto chi phuong (VTCP) duong thdng BC 1a BC =(-1;,—-2;-5).
Phuong trinh mit phang di qua diém A(2;-11) va vudng goc véi duong thang BC nén co
VTPT n=BC =(-1,—2,-5).
Phuong trinh mit phang 1a;: —(x—2)—2(y+1)-5(z-1) =0 < x+2y+5z2-5=0.
Mt phang (OyZ) c6 phuong trinh la:

A y+z=0. B. x=0.

C.y+z=0. D.y-z=0.
Huéng din giai

Chon B.
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Phuong trinh mat phing (Oyz) ¢6 véc to phéap tuyén la i(1,0;0)va di qua O(0;0;0) nén co6
phuong trinh x=0

Cau 12. Mgt phang (Oxz) c6 phuong trinh 1a:

A. y=0. B. x+z=0.

C. x—z=0. D. x-y+z=0.
Huwéng dan giai

Chon A.

Phuong trinh mit phang (Oxz) c6 véc to phap tuyén 2 j(0;1;0) va di qua O(0;0;0) nén c6
phuong trinh y =0.
Cau 13. Goi (05) la mat phang di qua diém M (3;O;O)Va nhan 6(1,2,3) lam véc to phap tuyén.
Phuong trinh mét phang («) Ia:
A. X+2y+3z-3=0. B. x+2y+3z+3=0.
C. 3(x-1)=0. D. 2y+3z-3=0.
Hwéng dan giai
Chon A.
Phuong trinh mét phang (a) 1a: 1(x—3)+2(y—0)+3(z—0)=0< x+2y+3z-3=0

Cau 14. Goi () la mat phang di qua diém M (1,3;—2)va vudng goc véi truc Oy . Phuong trinh mit

phang () la:

A . z+2=0. B. x+z+1=0.

C. y-3=0. D. x+y+z-2=0.
Huéng din giai

Chon C.

Phuong trinh mat phang () ¢6 véc to phap tuyén la ](0;1;0) va di qua M (1;3;-2) nén c6
phuong trinh y—-3=0

Cau15. Goi («) la mat phing di qua diém M (3;2;0)va nhan i(1,0,0)lam vécto phap tuyén.
Phuong trinh mét phang («) Ia:
A. 3x+2y—3=0, B.y—2=0.
C.z=0. D. x—-3=0.
Huéng din giai
Chon D.
Phuong trinh mat phing (&) c6 véc to phap tuyén la J(1,0;0) va di qua M (3;2;0) nén c6
phuong trinh x—3=0
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Cau 16. Goi («) la mit phang di qua diém M (L3;-2)va vudng géc véi duong thang BC Véi
B(0;2;-3);C(1—4;1) . Phuong trinh mat phang (o) la:

A. X—6y+4z+25=0. B. x—6y+4z-25=0.
C. x+6y+4z+25=0. D. x+6y+4z-25=0.
Hwéng dan giai
Chon A.
Phuong trinh mat phang () c6 véc to phap tuyén 2 BC =(1-6;4)va di qua M (1,3;-2)
nén cd phuong trinh Xx-6y+4z+25=0
Cau 17. Goi (@) la mit phang di qua diém M (0;—1;2)va song song hoac chira gia cia hai véc to
u=(3;21);v =(-3;0;1) Phuong trinh mat phang (a) I&:
A. x+3y+3z-9=0. B. x-3y+3z+9=0.
C. x-3y+3z-9=0. D. x-3y-3z-9=0.
Huwdéng din giai
Chon C.
Goi n lamot VTPT cua mat phing (ar) =n=| u,v|=(2-6;6)
Mt phang (P)di qua diém M (0;~12)va c6 mét VTPT n nén c6 phuong trinh:
X—-3y+3z-9=0
Cau 18. Goi (a) la mit phang di qua diém M (3;1;—-1)va song song hodc chta gia cua hai vécto
U= (2; -1;3) V= (—1; —2;5) Phuong trinh mit phang (a) la:

A. x-13y-52+5=0. B. x-13y-5z-5=0.
C. x-13y+5z+5=0. D. x+13y-5z2+5=0.

Hudéng dan giai
Chon A.
Goi n lamot VTPT cua mat phing (ar) =n=[u,v|=(L-13;-5)
Mt phing (P)di qua diém M (3;1,~1)va c6 mét VTPT n nén ¢6 phuong trinh :
X—13y—-5z+5=0
Cau19. Goi (&) la mit phang di qua diém O(0;0;0)va song song hoac chira gia cua hai vécto
u=(2;0;0);v=(4-12).Phuong trinh mjt phing () la:

A. 2y-z2=0. B.2y+z=0.
C. x+2y+z=0. D. —x+2y+z=0.

Huéng dan giai
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Céu 20.

Cau 21.

Cau 22.

Chon B.

Goi n lamot VTPT cua mat phing (o) = n= [G,ﬂ =(0;-4;-2)

Mt phing (P)di qua diém M (0;0;0)va c6 mot VTPT n nén ¢6 phuong trinh :

2y+2=0

Lap phuong trinh mit phang (P) di qua diém M (1,-3;2) va vudng géc véi hai mét phang
(Q):2x—y+3z+1=0va (R):x—2y-z+8=0

A. 7x+5y-3z+14=0. B. 4x-3y-24=0.
C. 4x+3y+24=0. D. 4x-3y=0.

Huéng dan giai
Chon A.
Goi n lamot VTPT ciia mat phing (P) = n=|ng,n, |=(7:5;-3)
Mit phing (P)di qua diém M (L-3;2) va c6 mét VIPT n  nén co phuong trinh:
7X+5y-3z+14=0
Goi () la mit phang di qua 3 diém A(5;1,3);B(16;2);C(5;0;4). Phuong trinh cta mt
phang () la:
A x+y-z-3=0. B. x+y+z-9=0.
C.x-y+z-7=0. D. x+y+z+9=0.
Huéng dan giai
Chon B.
Goi n la mot VTPT cua mat phang (o) = n= [ﬁ E} =(4;4;4)
Mt phang (P) di qua diém A(5;l;3) va c6 mot VTPT n nén c6 phuong trinh :
X+y+z-9=0
Goi () la mat phang di qua 3 diém A(5;1,3);B(5;0;4);C(4;0;6). Phuong trinh ctia mt
phang () la:
A. 2x+y+z-14=0. B. 2x+y+z+14=0.
C. 2x+y-z-8=0. D. 2x—-y+z-12=0.
Huéng dan giai
Chon A.
Goi n lamot VTPT cua mat phing (o) = n= [Rf ﬁ} =(2,11)

M3t phang (P)diqua diém A(5;1;3) va co mot VTPT n nén c6 phuong trinh :
2X+y+2-14=0

SAN PHAM HOQP TAC CUNG TOAN HOC BAC TRUNG NAM



TAI LIEU ON THI THPT QUOC GIA Trang | 58

Céu 23.

Céu 24.

Céau 25.

Goi (a)la mit phang di qua 3 diém Ia hinh chiéu vudng goc cua diém M (2;3;-5)lén cac
truc toa d6 Ox;Oy;Oz. Phuong trinh mat phang (a) la:

A. 15x+10y-6z-30=0. B. 15x+10y—-6z+30=0.
C. 15x+10y +6z-30=0. D. -15x+10y-6z-30=0.

Huéng dan giai
Chon A.
Goi A;B;C Ila hinh chiéu cua diém M (2;3;-5)1én céc truc toa do Ox;Oy;Oz. Luc dé ta co
A(2;0;0);B(0;3;0);C(0;0;-5). Phuong trinh mat phang (a) la:

XY 2 21515x410y-62-30=0.
23 -5

Cach khéc :Goi n 12 mot VTPT ciia mat phing () = n = [E, E] — (15;10;-6)

Mt phing (P)di qua diém A(2;0;0)va cé mot VTPT n nén c6 phuong trinh:
15x+10y-6z2-30=0

Goi (a) la mat phang di qua 3 diém Ia hinh chiéu vudng goc cua diém M (L11)1én cac mat
phang toa do Oxy;Oyz;Ozx. Phuong trinh mét phang () la:

A x+y+z-1=0. B. x+y+z-3=0.
C. x+y+z-2=0. D. x+y+z+2=0.

Huwdéng din giai
Chon C.
Goi A;B;C la hinh chiéu cua diém M (11;1)1&n c4c mat phang toa do Oxy;Oyz;Ozx. Lic d6
tacé: A(11,0);B(0;1;1);C(10;1)
Goi n lamot VTPT cuamat phing (ar) = n=| AB, AC | =(L1;1)
Mt phing (P)di qua diém A(L10)va c6 mét VTPT n nén ¢6 phuong trinh :
X+y+2-2=0
Goi (a)la mit phang di qua 3 diém Ia hinh chiéu vudng goc cua diém M (30;15;6)18n cac
truc toa d6 Ox;Oy;Oz. Phuong trinh mat phang (o) la:

A. x+2y-52-30=0. B. x+2y+52+30=0.
C. x+2y+5z-90=0. D. x+2y+5z-30=0.
Hudéng dan giai
Chon D.
Goi A;B;C Ia hinh chiéu cua diém M (30;15;6)18n cac truc toa do Ox;Oy;Oz. Liic d6 ta ¢6
A(30;0;0); B(0;15;0);C(0;0;6). Phuong trinh mat phang («) la:
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XY e X+2y+5z-30=0.
30 15 6

Cau 26. Trong khong gian vai hé toa do Oxyz , phuong trinh mit phing trung truc cia doan AB Véi
A(3-12), B(-312) la:
A. 3x-y=0. B. 3x+y=0.
C. x=-3y=0. D. x+3y=0.
Huéng dan giai
Chon A.
VTPT cua mjt phing la n = AB =(-6;2;0).
Toadd M trung diém AB 1a: M (0;0;2).
Phuong trinh mat phang: —6(x—0)+2(y—0,)+0(z—2) =0« 3x-y=0.
Cau 27. Cho bamat phang: x+y+2z+1=0; (B):x+y-z+2=0; (y):x-y+5=0;
Trong c&c ménh dé sau, ménh d& nao sai?
A. (a)ll(7). B. (a) L(B).
c. (1) L(5). D. (a) L (7).
Huwdéng din giai
Chon A.
Vécto phap tuyén cia cac mat 1 n, =(L12);n, =(LL-1);n =(1-L0); nhan thiy
n, =kn dodo (a)/l(y); 1asai
Cau 28. Véi giatri nao cia m dé cap mit phang sau day vudng goc?
(a):2x+my+2mz—-9=0 va (5):6x—y—z-10=0

A . m=2, B. m=3. C. m=4 D. m=1.
Hwéng dan giai
Chon C.
Ta c6 véc to phap tuyén cua hai mat phang 1a: n, =(2;m;2m);n, =(6;-1-1). Dé hai mat
phang vuéng géc thi n,.n, =0 < m=4
Cau29. Xac dinh gia tri cha m va n dé cap mat phing sau diy song song véi nhau:
(a):2x+my+3z-5=0
(B):nx—8y—6z+2=0

m=4 =-4
A . B. .
n=-4 n=-4
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Céau 30.

Céu 31.

Céau 32.

m=4 m=-4
C. . D. :
n=4 n=4
Hwéng dan giai
Chon A.
- 3n=-12 m=4
Tacé (a)//(ﬂ)@zzm:ii—‘r)@ =3
n -8 -6 2 —-6m=-24 n=-4

Trong khong gian véi hé toa do Oxyz, cho hai mat phéng (a)va (,B) c6 phuong trinh:
(a):2x+(m+1)y+3z-5=0, (B):(n+1)x—6y—62=0. Hai mit phang («)va (B)song
song véi nhau khi va chi khi tich mn bang:
A. 5. B. 10. C. -10. D. -5.

Huéng dan giai
Chon C.

m=2
Taco: (a)li(f) > H=B_C, D 2 m_3 N 10,
AI BI C' D! n+1 —6 —6 n=_5

Trong khong gian véi hé toa d6 Oxyz, cho hai mat phang (a):2x—my+3z+m+6=0va

(B):(m+3)x—2y+(5m+1)z—10=0. Véi gi4 tri nao cia m thi () va ()song song Voi

nhau?
A L B. 2. C. 3. D. -1.
Huoéng dén giai

Chon A.

. . : 2 —m 3 m+6
Hai mat phan I neu =—-= # *).

atphang (a)//(f) neu mm == =o 1 T O

, , -m ) m=1

Xét phuong trinh =—om+3m-4=0<
m+3 -2 m=—4
s .2 -1 3 7 . R S
Thay m=1vao (*) tacd: —=—=—%——. Vay m=1 thoa man yéu cau bai toan.
4 -2 6 -10
s .2 4 3 . . U SN

Thay m=-4 vao (*) ta co: ) # =T Vay m=—4 khdng thoa mén yéu cau bai toan.

Trong khong gian véi hé toa do Oxyz, cho hai mat phang: (a):3x—5y+mz—3:0,
(B):2x+ny—3z+1=0.Cdp sb (m,n) bang bao nhiéu thi («)va () song song véi nhau?

A (33). B. (1.3). c. (L2). D. (_9;_@)

Hwéng dan giai
Chon D.
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Cau 33.

Cau 34.

Cau 35.

- : . 3 -5 m -3
Hai mat phan [I(B)néu ==—=—%——
atphang (a)//(f) néu === 2~
3_5 __10
Tacé 2.n & 3
3 m 9
— = m=——
2 -3 2

Goi H la toa d6 hinh chiéu vudng goc cua diem O(0;0;0) Ién mat phing toa do
(a):x+2y+5-30=0.Toado cua H la:
A. H(2,15). B. H(L2;5). C. H(L0;5). D. H(512).
Hwéng dan giai
Chon B.
Goi H(x;y;2) latoa d¢ hinh chiéu vudng géc cua diém O(0;0;0) I&n mit phing toa do («).

Luc do ta c6 vécto phép tuyén ciia mat phang (a) va OH cing phuong , tirc 1a OH =kn_ .

X+2y+52-30=0 t+4t+25t-30=0 t=1

L. | X=t x=t x=1
Taco hé o o = H(12;5)

y=2t y=2t y=2

Goi H latoa d¢ hinh chiéu vudng goc cua diém M (111)1én mit phang toa d Oxy . Toa do

cua H la:

A. H(L10). B. H(LL1). C. H(%0;0). D. H(0;0;2).
Hwéng dan giai

Chon A.

Goi H latoa do hinh chiéu vuéng goc cua diém M (1;1;1) Ién mat phang toa d6 Oxy . Lac d6

toa d coa H c6 dang H(xy0)va do do W(x—l;y—l;—l) ma

MH.i=0 {x-l:o {x:l
=

o = = H(110)
MH.j=0 y-1=0 [y=1

WJ_(Oxy)@{

Goi H 1a Toa do hinh chiéu vudng goc cua diem M (11;1)1én mat phang Oyz . Toa do cia H

la:

A. H(0;0;1). B. H(L0;1). C. H(%0;0). D. H(0;11).
Hwéng dan giai

Chon D.

Goi H latoa do hinh chiéu vudng goc cua diem M (1;1;1)1én mat phang toa d Oyz . Lic d6

toa do ciia H c6 dang H (0;y;z)va dod6 MH (-Ly-1z-1)ma
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Cau 36.

Cau 37.

Cau 38.

MHK =0 {2—1:0 {z:l
=

= = H (0;1,1)
MH.j=0 y-1=0 [y=1

MH L (Oyz) <:>{
Goi H la toa d¢ hinh chiéu vudng goc cua diém M (L1;1)1én cac mat phing toa do (Oxz).
Toadocua H la:
A. H(0;1,1). B. H(30;1). C. H(10;0). D. H(0;1;2).

Huéng dan giai
Chon A.
Goi H latoa do hinh chiéu vudng goc cua diém M (11,1)1én mat phang toa 6 (Oxz ). Luc
do toa do cua H c6 dang H (x;0;z)va do do MH (x-1-1z-1)ma

- .~ 7 1=

MHKk=0 =

S MH.i=0 x-1=0 [x=1
MHL(OXZ)@{ <:>{ 1 0<:>{Z 1<:>H(1;O;l)

Trong khong gian voi hé toa d6 Oxyz, khoang cach gitta hai mit phang
(a):2x+4y+4z+1=0va (B):x+2y+22+2=0 la:

A. B. 1. C. % D.

N w
N | o

Huéng dan giai
Chon C.

-
2

1

, . D-D'
M3t phang (a)//(ﬂ) nen d[(a) (ﬂ)]:\/AL+BZ—!C2 :\/12+22+22 2

Trong khdng gian véi hé toa &6 Oxyz , goc hop bai mit phang (a): J2x+y+z-5=0vamat
phang (Oxy) 1a?
A. 60°. B. 30° C. 45°. D. 90°.
Huéng dan giai
Chon A.
Mit phang (e) c6 vec to phap tuyén la M= (\/5;1;1)
Mit phang (O xy) 6 vec to phap tuyén la n, = (0;0;1)
Goi ¢ la goc gitra mat phing

\W‘Z\ |J_0+10+11| :1:(0 50
2

Cosp = ‘cos(nl N2

‘nl ‘nz +12+12 02 +0% +1°
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Cau 39.

Cau 40.

Trong khéng gian véi hé toa do Oxyz , hinh chiéu vudng goc cua A(—2;4; 3) trén mat phang

2X—3y+6z+19=0c0 toa do la:
A. (3-132). B. (—Eslﬁj C. (—

Huéng dan giai

%ﬁj D. (2,-3,1).

[$200)\N)

Chon B.

Céch 1: Gidi tw lugn

Mt phing (P)c6 mot vecto phap tuyén n, =(2;-3;6)

buong thing AH vubng géc (P) nén nhan ﬁ(P) =(2;-3;6) 1am vecto chi phuong

X=-2+2t
= Duong thang AH di qua A(-2;4;3) c6 phuong trinh tham s6 la:{y=4-3t
z=3+6t

Tacdé Hed = H(-2+2t;4-3t;3+6t) mat khac vi H € (P)nén:
2(-2+20)~3(4-3)+6(3+61) +19=0 &5 t=—> = 1 (—@;ﬁ;ﬁj
Céch 2: Gidi trac nghiém

Ung dung cong thic gigi nhanh tim hinh chiéu ciza mét diém l1én mat phang

Ax,+By,+Cz,+D  2(-2)-34+63+19 3

Hang s t=— 3
ang so A2+BZ+C2 22+(—3)2+62 7
3 20
Xy :xA+A.t:—2+2(—7j:_7

Toa do diem H la:Jy,, =y, + Bt :4+(—3)(—$j=377:> H (—§3—7$j

3) 3
2,=2,+Ct=3+6| —= |==
. (7) 7

Trong khong gian véi hé toa do Oxyz, mit phang qua 3 diém A(L2;-1), B(-10;2),
C(2;-1L1)cét truc Ox tai diém c6 hoanh d¢:

A M(%;O;Oj. B. M(_?ll;o;oj. C. M(%;O;O]. D. M (3,00).

Huéng dan giai

Chon A.
AB =(-2:-2:3 .

Taco: ( ) =| AB,AC|=(57:8)
AC =(1;,-3;2)
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Céu 41.

Cau 42.

Cau 43.

Mit phang (ABC)qua A(-LL1) va nhan [E,TC]:(S;7;8) lam vecto phap tuyén co
phuong trinh 1a: 5(x-1)+7(y—2)+8(z+1)=0<5x+7y+8z-11=0
Goi M la giao diém cua (ABC) véi truc Ox. M (x;0;0) € Ox

M (x;0;0)e(ABC):5x+7y+8z-11=0= x:lg1

Trong khdng gian voi hé toa d6 Oxyz, cho mat phing (P) di qua hai

diem E(4;-11), F(3;1-1) va chia tryc Ox. Phuong trinh nao la phuong trinh tong quét cia

(P):

A. (P):x+y=0. B. (P):x+y+z=0. C.(P):y+z=0. D. (P):x+z=0.
Hwéng dan giai :

Chon C.

Tacé: EF =(-1,2;-2)

Truc Ox c6 véc to chi phuong la: i=(1;0;0)

:[ﬁﬂ:(o;—z;—z)

Mt phing (P) di qua A(LL1) va nhan = [ﬁ,ﬂ = (0;—2;—2) lam véc to phép tuyén.
Phuong trinh mit phang (P)la:y+z=0

Trong khéng gian véi hé toa do Oxyz, goi (P) la mat phang di qua A(1;2;3) va song song
véi mt phang (Q):x—4y+2z+12=0. Phuong trinh ciia mt phang (P)la:
A. X—4y+2+4=0. B. x—-4y+z-12=0.
C. x-4y+z-4=0. D. x—4y+2z+3=0.
Hwéng dan giai :
Chon A.
Mt phing (Q)c6 mét vecto phap tuyén n, =(L-4;1)
Vi mat phing (P) song song mat phang (Q) nén mat phing (P) nhan n, =(L-4;1) lam

vecto phap tuyén.
Mit phang (P) di qua A(12;3) c6 phuong trinh 1a:

1(x-1)-4(y-2)+1(z-3)=0<=x—4y+z+4=0

Trong khong gian véi hé toa do Oxyz, cho diém 1(2;6;-3)va cac mat phang
(a):x=2=0, (B):y—6=0,(y):2+3=0. Tim ménh d sai trong cac ménh d¢ sau:

A. () diquadiém I. B. (7)//0z.

C. (B)!1(x0z). D. (a)L(p).
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Cau 44.

Céau 45.

Céau 46.

Cau 47.

Huwéng dan giai :

Chon B.

Mit phang (r): z+3=0 cat truc Oz tai diém M (0;0;-3)

Trong khdng gian véi hé toa do Oxyz, phwong trinh mat phang chira truc Oy va diém

M (1;4;-3) la:

A. 3x+z=0. B. 3x+y=0. C. x+3z=0. D. 3x+z=0.
Huwéng dan giai :

Chon D.

Tacé: OM =(1;4;-3)

Truc Oy c6 véc to chi phuong la: | = (0;1;0)

=|OM, j|=(30)

M3t phing (Q) di qua O(0;0;0) va nhan [W, ]] = (3;0;1) lam véc to phap tuyén.
Phuong trinh mdt phang (Q)la:3x+2z=0
Trong khdng gian véi hé toa do Oxyz, cho mat phang («):2y+z=0. Tim ménh dé diing
trong cac ménh dé sau:
A. (a)/I0x. B.(a)//(yOz). C. (a)!10y. D. () >Ox.
Huoéng dan giai :
Chon D.
Tathiy O(0;0;0) thuoc mat phang (a):2y+z =0 nén loai cdc cau A; B va C.
Trong khong gian véi hé toa do Oxyz, khoang cach tir diem M (-2;—4;3) dén mat phang
(P):2x—y+2z-3=0 la:
A. 3. B. 2. C. 1 D. 11.
Huéng din giai :

Chon C.
2.(-2)+4+2.3-3| 4

N
Trong khéng gian vai hé toa dd6 Oxyz , goi H 1a hinh chiéu vuéng gdc cua A(2;—1; —1) trén

mit phing (P):16x—12y 15z —4=0. D¢ dai doan AH la:

Taco d(M,(P)) =

A. 55. B.E. C.i. D.E.
) 25 5

Huwéng dan giai
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Chon B.

Vi H 14 hinh chiéu vudng géc cua diém A 1én mit phang ( P) nén
16.2+12+15-4] 11

1621122 4152 5
Cau 48. Trong khong gian véi hé toa do Oxyz, cho hai mit phing («):x+y-z+5=0 va
(B):2x+2y—2z+3=0. Khoang cé4ch giira («r) va () la:

Taco AH =d(A,(P)) =

A.%. B. 2. C.g. D.%.
Huéng dan giai

Chon D.

Taco

(a):x+y-z+5=0
12X+2y-22+3=0< X+ —z+§:0
(8) y y-z+2

3
5_>
2 7

Vi (a)ll(B) néntaco d((«),(B)) = = .
(2)1(4) ()= T 2

Cau 49. Trong khong gian véi hé toa o Oxyz , cho mit phang («):3x—2y—z+5=0 va duong thang

x-1 y-7 7-3
2 1 4
gita («) va (B) la:

A

. Goi () la mit phang chira A va song song véi (). Khoang cach

9 9 3 3
A — B. —. C. —. D. —.
14 V14 14 V14
Huéng din giai :
Chon B.

(a):3x—2y—-z+5= 0 ¢6 vécto phap tuyén N = (3;-2;—-1)
x-1 y-7 z-

A =
2 1

1 3 di qua M (1,7;3) co vécto chi phuong u =(2,14)

Vi {Eﬁ;i(i) nén () di qua diém M (L7;3) c6 vécto phap tuyén nis) = (3;-2;-1)

Do d6 mp(f)la 3x—2y-z+14=0
- A . |14—5| 9
V 1 néntaco d : = = :
Cau 50. Trong khong gian véi hé toa dd Oxyz, cho A(11;3),B(-13;2),C(-12;3). Khoang cach tir
gdc toa do O dén mp (ABC) bang:
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A 3. B. 3. c.ﬁ. p. 3
2 2
Huéng dan giai
Chon B.
Taco
AB = (-2;2;-1)
AC =(-2;1,0)

Mat phang (ABC) di qua diém A c¢6 vécto phap tuyén n= [ﬁ, E’] =(122)1a
X-1+2(y-)+2(z-3)=0<= x+2y+2z2-9=0.

, 9
Do d6 d(O,(ABC)) vy -3,
DANG TU LUAN
Bai 1. Viét phuong trinh ciia mat phang:
a) Di qua diém M (1-2;4) vanhan n=(2;3;5) 1am vecto phap tuyén.
b) Pi qua diem A(0;—12) va song song véi gia cia mdi vecto u=(3;21) va v=(-30;1).
c) i quabadiém A(-3;0;0), B(0;-2;0) va C(0;0;-1).
d) Bi qua diém M (2;—12) va song song véi mat phang (S):2x—y+3z+4=0.
e) Di qua hai diém A(L0;1), B(5;2;3) vavudng goc véi mat phang (B):2x—y+z-7=0.
f) Diquabadiém M(2;0;-1), N(1-2;3), P(0;12).
g) biquahai A(1;1;-1), B(5;2;1) va song song vai truc Oz.
h) Pi qua diém M (3;2;-1) va song song véi mat phang c6 phuong trinh X -5y +z =0.
i) Diqua hai diem A(0;11), B(-10;2) va vudng goc véi mat phang x—y+z+1=0.
j) Diquadiém G(1;2;3) vacit cac truc toa do tai cic diem A, B, C sao cho G latrong tam

tam giac ABC.
k) i qua diém H (2;1;1) va cét cac truc toa do tai cac diém A, B, C sao cho H la tryc tam

tam giac ABC.
Huéng dan giai
a) Phuong trinh mat phang di qua diém M (L-2;4) va nhan ﬁ=(2;3;5) lam vecto phéap
tuyén la: 2(x-1)+3(y+2)+5(z—4)=0< 2x+3y+52-16=0.
b) Phuong trinh mét phang di qua diém A(0;—12) va nhan n= [G,\?] =(2;-6;6) lam vecto

phép tuyén nén c6 phuong trinh:
2(x—0)—6(y+1)+6(z-2)=0<x—3y+3z-9=0

¢) Taco: AB=(3-2,0),AC =(3,0,-1) = n=| AB,AC |=(2;3,6)
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Phuong trinh mét phang (ABC) di qua A(—3;0;0) vanh4n = n=(2;3;6) lam vecto phap
tuyén nén cé phuong trinh: 2(x+3)+3(y—0)+6(z-0)=0< 2x+3y+62+6=0

d) Di qua diém M (2;-1;2) va song song véi mat phang (f):2x—y+3z+4=0.

Mit phiang can tim song song véi mat phang: 2x—y+3z+4=0 nén phuong trinh c6
dang: 2x-y+3z+D=0

Vi M(2-%2)e(a)=22-1.(-1)+23+D=0<=D=-11

Vay phuong trinh mat phang can tim 1a: 2x—y+3z-11=0.

e) Goi (a) la mt phing can tim.

Tac6: AB=(4;2;2) va () c6 VTPT la: %z(Z;—l;l)

Vi (a) di qua hai diém A(L0;1), B(523) va vudng goc véi mat phang

(B):2x—y+2-7=0 SnZ[AB,%]:M;O;—S)

Vay phuong trinh mat phang (a) di qua A(l; 0;1) va nhan ﬁ:(4;0;—8) lam vecto phap
tuyén nén c6 phuong trinh: 4(x—1)-8(z-1)=0<>x-2z+1=0.

f) Tacé: MN =(-1-2;4),MP =(-2,1,3) =n= [WW} =(~10;-5;-5)

Phuong trinh mat phéng (MNP) di qua M (2;0; —1) va nhan n= (—10;—5; —5) lam vecto
phép tuyén nén c6 phuong trinh: —10(x—2)-5(y—0)-5(z+1)=0<>2x+y+2-3=0

g) Taco: AB=(412) va Oz co vecto don vi Ia k =(0;0;1)

—n :[ﬁ,q =(L-4,0)

Phuong trinh mit phang can tim di qua A(1;,1;-1) va nhén n= (1—4;0) lam vecto phap
tuyén nén c6 phuong trinh: l(X—l)—4(y—l)+O(Z +1) =0 Xx-4y+3=0

h) Mit phang can tim song song véi mat phang: x—5y+2z =0 nén phuong trinh c6 dang:

x-5y+z+D=0 («)

Vi M (3;2-1)e(a)=3-52+(-1)+D=0< D=8

Vay phuong trinh mat phang can tim 1a: x—5y+2z+8=0

Tacé: AB=(-L-L1) va n=(L-1L1) 1A VTPT cia mat phing x—y+z+1=0.
= m=| AB,n|=(0;2;2)

Phuong trinh m3t phang can tim di qua A(0;L1) va nhan vecto m= (0;2;2) lam VTPT
nén co6 phuong trinh la: 0(x—0)+2(y—1)+2(z—1)=0c> y+z-2=0.
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i) Goi (a) lamat phang can tim.
Vi (o) cit cac truc toa d¢ tai céc diém A, B, C = A(a;0;0),B(0;b;0),C(0;0;c)

=3=a=3b=6,c=9

Mat khéc: G(1;2;3) la trong tim tam gidc ABC = % :1,%: 2,%

= A(3;0;0),B(0;6;0),C(0;0;9)

Vay phuong trinh mét phang (c) theo doan chan la: §+ % + é =1.

k) Goi () 1a mit phang can tim.
Vi (@) cit cac truc toa do tai cac diém A, B, C = A(a;0;0),B(0;b;0),C(0;0;c)

ABCH=0 [(-—2a+b=0
= =b=c=2a=#0.

H latryc tam cua AABC @{_

BCAH=0 [(b-c=0
— phuong trinh mat phang (a) theo doan chan la: §+2—3;+2ia =l 2Xx+y+z=2a

Mat khéc, taco: H(2L1)e(a)=22+1+1=2a<a=3
Vay phuong trinh mat phang (a) la: 2x+y+2z-6=0.
Bai 2. Viét phuong trinh mét phang trung truc cia doan thang AB véi A(2;3;7), B(4;13).
Huwdéng din giai
Mit phang trung tryc (P)cua doan thang AB chinh 1a doan thang qua trung diém | cua AB
va vudng goc véi vecto AB .
Tacd AB=(2;-2;-4) val (3;2;5) nén phuong trinh mat phang (P) la:
2(x—3)-2(y—2)-4(z-5)=0<=x-2y-2z+9=0.
Bai 3.
a) Lép phuong trinh cua cac mat phang (Oxy), (Oyz), (Oxz).
b) Lap phuong trinh ctia c4&c mit phang di qua diém M (2;6,-3) va lan luot song song Vi
cac mat phang toa do.
Huéng din giai
a) Mat phing (Oxy)qua diém O(0;0;0) va c6 vecto phap tuyén k =(0;0;1) va 14 vecto chi

phuong cua truc Oz . Phuong trinh mat phang (Oxy) co dang:

0.(x—0)+0.(y-0)+1.(z-0)=0<z=0.
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Bai 4.

Bai 5.

Tuong ty ta co, phuong trinh mit phing (Oyz) la: x=0 va phuong trinh mat phang
(Oxz)la:y=0.

b) Mat phing (P) qua diém M(2;6;,-3) song song véi midt phing (Oxy)nhin

k = (0;0;1)1am vecto phép tuyén. Phuong trinh mét phing (P)c6 dang: z+3=0.

Tuong tw mit phiang (Q) qua M (2;6;-3) va song song v6i mit phang (Oyz)cé phuong
trinh la: x—2=0.

Mit phang qua M (2; 6; —3) song song véi mit phang (OXZ) ¢6 phuong trinh y — 6 = 0.

Lap phuong trinh cua mat phang:

a) Chuatryc Ox vadiem P(4;,-12).

b) Chuatryc Oy vadiem Q(1;4;-3).

c) Chuatruc Oz vadiém R(3;—4;7).

Hudéng dan giai

a) Goi (a) 1a mat phang qua P va chta tryc Ox thi (@) qua diém O(0;0;0) va chita gid
cta cac vecto OP = (4;-12) va i= (10;0). Khi do n= [Cﬁq =(0;2;1) 1a vecto phap
tuyén clia (a) .

Phuong trinh mit phing (a) c6d dang: 2y+1z=0.

b) Twong tw phan a) mét phang () qua diém Q(L4;-3) va chira tryc Oy thi (B) qua diém
0(0;0;0) ¢6 OQ=(1;4;-3) va j=(0;1;0). Khi d6 n=| OQ,i|=(3,0;1) la vecto phap
tuyén cta (f3).

Phuong trinh mit phang (B) c6 dang: 3x+z =0.

c) Mit phang (») qua diém R(3;-4;7) va chita truc Oz chira gid cua céc vecto
OR = (3;—4;7) va k= (0;0;1). Khi d6 n= [(ﬁq =(4;3;0) 1a vecto phap tuyén clia (}/)
Phuong trinh mit phing (}/) c6 dang: 4x+3y =0.

Cho tu dién ¢6 cac dinh 1a A(5;1;3), B(L6;2), C(5;0;4), D(4;0;6).

a) Viét phuong trinh ctia cac mat phang (ACD) va (BCD).

b) Viét phuong trinh mp () di qua canh AB va song song véi canh CD.

Hwéng dan giai
a) e Mit phing (ACD) di qua A(5;ZL'3) va chlra gid cua cac vecto AC = (0; -1 1) va
AD =(-1-1;3).
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Bai 6.

Bai 7.

Vecto n=[ AC,AD |=(-2;-1-1) vuéng goc véi mit phang (ACD).
Phuong trinh (ACD) ¢6 dang:2(x—5)+(y—1)+(z—3)=0< 2x+y+z-14=0.

e Tuong tu: Mit phang (BCD) qua diém B(1;6;2) va nhan vecto m :[ﬁfﬁ] lam

vecto phap tuyén.
Tacé BC =(4;-6;2),BD =(3;-6;4)va m=(-12;-10;-6)
Phuong trinh mit phang (BCD) ¢6 dang:
—12(x—1)—10(y—6)—6(z—-2)=0< 6x+5y+32-42=0
b) Taco: AB=(-451), CD=(-10;2)

Mit phang (o) qua canh AB va song song v6i CD thi («) qua A va nhan
n= [ﬁ, ﬁ] =(10;9;5) 1am vecto phép tuyén.

Phuong trinh mét phang () c6 dang: 10x+9y +5z-74=0.

Xét vi tri twong ddi ctia mdi cip mat phang sau:
a) X+2y—-z+5=0va 2x+3y-7z-4=0;

b) x—-2y+z-3=0 va 2x-y+4z-2=0;

C) X+y+z-1=0va 2x+2y+2z+3=0;

d) 3x—2y+3z+5=0 va 9x-6y—-9z-5=0;
e) Xx—y+2z-4=0 val1l0x-10y+20z-40=0.

Huéng din giai

a) Ta co: %;t % * _—; = hai mit phang cat nhau.

b) Ta co: % # _—i * % = hai mat phang cat nhau.

¢) Taco: % = % = % # %1 = hai mat phang song song nhau.

d) Ta co: g;t _—2 = % = hai mit phang cat nhau.

e) Taco: 12 A mat phang tring nhau.
10 -10 20 -40

Xac dinh m va n dé mdi cap mat phang sau song song:

a) 2x+my+3z-5=0 va nx—8y—-6z+2=0.

b) 3x-5y+mz—-3=0 va 2x+ny—3z+1=0.

C) 2x+ny+2z+3=0va mx+2y—4z+7=0.

d) 2x+y+mz—-2=0 va x+ny+2z+8=0.
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Huwéng dan giai

a) Hai mat phang 2x+my+3z-5=0 va nx—8y—6z+2=0 song song vé4i nhau khi va chi

.2 m 3 -5 n=-4
khi: — =—=—#—< .
n -8 6 2 m=4

b) Hai mat phang 3x—5y+mz—3=0 va 2x+ny—3z+1=0 song song véi nhau khi va chi
10
3 5 m 3 |"T73
khi: - =—=—=z—< .
2 n -3 1 9
m=——
2

¢) Hai mat phang 2x+ny+2z+3=0 va mx+2y—4z+7=0 song song voi nhau khi va chi
n=-1
khi: 2-N_2.3, .
m 2 -4 7 m=-4
d) Hai mat phang 2x+y+mz—2=0 va x+ny+2z+8=0 song song voi nhau khi va chi

=t —

khi: 2_1_m_—2 /0=
1 n 2 8

NI

m=

Bai 8. Cho hai mat phang 2x—my+3z-6+m=0 va (m+3)x—2y+(5m+1)z—10=0.
a) Tim m dé hai mat phang d6 song song.
b) Tim m dé hai mat phing d6 tring nhau.
¢) Tim m dé hai mat phiang d6 cat nhau.
d) Tim m d hai mat phang d6 vudng goc.
Hwéng dan giai
a) Pé hai mat phang song song thi
2
m+3
2 -m_ 3 m-6 m 3
2 5m+1
m-—6

N3

m*+3m-4=0
<<5m*+m-6=0
5m? —29m+24 =0

m+3 -2 5m+l -10
3

5m+1 -10
Hé nay vo nghiém nén khong c6 m théa man dé bai.

b) B¢ hai mit phang trung nhau thi

== - —o{—= <{5m>+m-6=0 < m=1.
m+3 -2 5m+1 -10

m m?+3m-4=0
2 -m_ 3 m-6 m 3
2

3 m—6 5m2—29m+24:O

¢) Dé hai mat phang cat nhau thi
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2 m
¢_
m 2 m?+3m—-4=0
2 LM 3 m-6 m, 3 <Ii5m?+m-620 < m=zl.
m+3 -2 5m+1 -10 2 5m+1 )
3 ;tm_ﬁ om*—-29m+24 =0
5m+1 -10

d) VTPT cia hai mat phang 1&: n, =(2;-m;3),m=(m+3;-2;5m+1)

Dé hai mat phing vudng géc thi n.n, =0 <> 2(m+3)+2m+3(5m+1)=0< m= I—g

Bai 9. Tinh khoang cach tir diém A(2;4;-3) lan lugt dén cac mit phang (P) sau:
a) 2x-y+2z-9=0;

b) 12x-5z+5=0 ;
c) x=0.

Hwéng dan giai

2 d(A(P))- 2.2-1.4+2.(-3)-9 s
V2 (1) 42

b) d(A(P))= L iz > ((_3;);5‘ :%.

c) d(A(P))=2.

Bai 10. Giai bai toan sau day bang phuong phép toa do:
Cho hinh Iap phuong ABCD.A'B'C'D’ ¢6 canh bang 1.
a) Chutng minh rang hai mat phang (AB'D’) va (BC'D) song song véi nhau.
b) Tinh khoang céch gitta hai mat phang néi trén.
Hwéng dan giai

z

A D
T
I
1
:
I
B’ !
i c
I
I
I
I
|
1
I
y
A SE——
/// D
B L~
C
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Chon hé truc toa do Oxyz nhu hinh vé.

Taco: A(0;0;0),B(10;0),D(0;10), A’(0;0;1). Khi d6 B'(1;0;1),D'(0;1;1),C"(L,11).

a) Mat phing (AB'D')qua diém A va nhn vevto n= [A—B’, ﬁ} lam vecto phép tuyén. Ta
co ﬁ:(l;o;l) , ﬁ:(o;l;l) va ﬁ:(—l;—l;l).
Phuong trinh mt phang (AB'D’) ¢6 dang:
X +y-z=0. (1)
Tuong ty, mjt phing (BC'D) qua diém B nhn vecto n= [ﬁ)’, ﬁ‘] lam vecto phap
tuyén.
Tacé BD=(-110),BC’=(0;11) vam=(LL-1).
Phuong trinh mt phang (BC'D) c6 dang:
X+y—-z-1=0. (2)
So sanh hai phuong trinh (1) va (2), ta thay hai mét phang (AB'D’) va (BC'D) song
song v6i nhau.

b) Vi (AB'D’)//(BC'D) nén khoang céch tr A dén mit phang (BC'D) chinh 1a khoang

cach gitta hai mit phang. Ta c6: d (A, ( BC'D)) = % = g

Bai 11. Tim tap hop cac diém cac déu hai mit phang sau:
a) (a):2x—y+4z+5=0va (a'):3x+5y-z-1=0;
b) (a):2x+y-2z-1=0va (a'):6x-3y+22-2=0 ;
¢) (a):x+2y+z-1=0va (a'):x+2y+z+5=0.
Huéng din giai

a) Goi M(x;y;z) 1a diém cach déu (a),(a’). Taco:

|2x—y+4z+5 [3x+5y—z-1
= =
J4+1+16 J9+25+1

d(M.(a))=d(M.(a"))

<:>\/§(2x—y+4z+5):iJ§(3x+5y—z—l)
(25 -343)x—(V5+5V3) y+ (445 +/3)2+5V6 +3=0
(245+3V3)x—(v5-5V8) y+(445-3)z+5{5 -3 =0

Vay tap hop diém Ia hai mat phang:

=
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(2«/5—3\/§)x—(«/§+5\/§)y+(4\/§+«/§)z+5«/§+\/§=0 va
(245 +3v3) x~ (5 -5+3) y + (45 -/3) 2+ 545 -3 =0.

b) Goi M(x;y;z) la diém cach déu («),(a'). Taco:

2x+y-2z-1 [6x-3y+2z-2|
d(M, =d(M,(a’ =
(M(@))=d(M () = = e = s
< 7(2x+y—-2z-1)=43(6x—3y+2z-2)
[—4x+16y—202—1:0
=

32x—-2y-8z-13=0

Vay tap hop diém 1a hai mit phang: —4x+16y—20z—-1=0 va 32x—2y—-8z-13=0.

c) Goi M(x;y;z) 1a diém cach déu (a),(a'). Taco:

Ix+2y+z-1 |x+2y+z+5|
P =
J1+4+1 J1+4+1

d(M,(a))=d(M,(a"))

X+2y+2-1=X+2y+z+5
S X+2y+7-1=*+(x+2y+2+5) <
X+2y+z-1=-Xx-2y—-z2-5

<-1=5 (vd ly) hoac x+2y+z+2=0
Vay tap hop diém 1a mat phang: x+2y+z+2=0.
Bai 12. Tim diém M trén truc Oz trong mdi trudng hop sau:
a) M céch déudiem A(2;3;4) vamp(a):2x+3y+2z-17=0.
b) M cachdéu2mp x+y—-z+1=0va x—y+2z+5=0.
Hwéng dan giai

Vi M €0z =M (0;0;c).

2) Tacs: MA=\4+9+(4—c)’ =18+ (4—c)’
Vi M céch déu diém A(2;3;4) vamp(a): 2x+3y+2z-17 =0 nén ta co:

MA=d(M,(a)) < MA? =[o|(|v|,(a))]2 & 13+(4-c)’ _(e-17)

<c=3
= M (0;0;3).

b)Vi M cach déu 2 mp x+y—-z+1=0 va Xx-y+z+5=0 nén ta co:

—|1_C|—|C+5|<:>1—c—+(c+5)<:>c——2
3B o o
= M (0;0;2).

Bai 13. Viét phuong trinh mat phang song song voéi mat phang 4x+3y—12z+1=0 va tiép xdc Voi

mit cau c¢6 phuong trinh X* + y? + 22 —2x -4y -6z -2=0.
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Huwéng dan giai
Mat cau: x* +y® +2° —2x—4y—6z—-2=0 c6 tdm 1(1;2;3) vaban kinh R=4.
Goi (o) la mit phang can tim.
Vi mat phing («) song song véi mit phing 4x+3y-12z+1=0 nén c6 dang
4x+3y-12z+D=0.
Mt khéac: (a) tiép xtc véi mat cau < d(1,(a))=R

D=78

[4+6-36+D_, | 54 D|:52<:>[
D=-26

@ N —_
J16+9+144

Vay mit phang (a) c6 phuong trinh la: 4x+3y—12z+78=0 hoac 4x+3y—-12z-26=0.

D.BAI TAP TU LUYEN

Céau 1.

Céau 2.

Céu 3.

Céau 4.

Caub.

Cau 6.

Cau7.

Goi (a) la mat phing di qua diém M(0;2;0)va song song véi mat phang
(Q):2x+3y—4z+5=0. Phuong trinh mit phang (o) la:

A. 2x+3y-4z+6=0. B. 2x+3y—-4z-6=0.

C. 2x+3y+4z-6=0. D. 2x-3y+4z-6=0.

Goi (@) la mat phang di qua diém M(3;2;-1)va song song véi mat phang
(Q):x—5y+2+5=0. Phuong trinh mit phang («) Ia:

A. x-5y+z+8=0. B. x-5y+z-8=0. C. x-5y+z+18=0. D. x+5y+z+8=0.
Goi (a) 1a mat phang di qua diém M (a;b;c) va song song véi mat phang (Oyz). Phuong
trinh mét phang («) la:

A. y-b=0. B. z—c=0. C. x—a=0. D. y+z-b-c=0.
Goi (a) 1a mat phang di qua diém M (a;b;c) va song song véi mat phang (Oxy). Phuong
trinh mét phang («) la:

A. x+y-b-a=0. B.x—-a=0. C. y-b=0. D. z—c=0.

Goi () 1a mit phang di qua diém M (a&;b;c) va song song véi mat phing (Oxz). Phuong
trinh mét phang («) la:

A. y-b=0. B. z—c=0. C. x—a=0. D. x+z—a-c=0.
Goi () la mt phang di qua diém M (4;0;1)va vudng géc véi 2 mat phang (P)va (Q) co
phuong trinh 1an luot 14 2x+y—2z+3=0; —12x+6y+7 =0.Phuong trinh mit phang (@)
la:

A X+2y+2z-6=0. B. x+2y—-2z-4=0. C. x+2y+2z+6=0. D. x—-2y+2z-6=0.
Goi (a) la mat phang di qua diém M (2;5,—7)va vudng goc véi 2 mit phang (P)va (Q)co
phuong trinh 1an luot 1a X—2y+3z+6=0; 3x—5z+9=0.Phuong trinh mat phang (&) la:
A. 5x—-2y+3z2-21=0. B. 5x—-2y—-3z+21=0.

C. 5x—-2y-3z-21=0. D. 5x+2y-3z-41=0.
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Céu 8.

Céau 9.

Céau 10.

Céau 11.

Céau 12.

Céau 13.

Céau 14.

Céau 15.

Cau 16.

Cau 17.

Goi () la mt phang di qua diém M (14;-3)va song song hoic chira gia cua hai véc to
u=(0;1,0);v(L4;-3) .Phuong trinh mat phang (a) I&:

A. 3x—-z-6=0. B. 3x—z=0. C. -3x+z+6=0. D. 3x+z=0.

Goi () 1a mit phang di qua diém M (3;—4;7)va song song hoic chira gia cua hai véc to

u=(0;0;1);v=(3;—4;7) Phuong trinh mat phang (e) Ia:

A. 4x+3y =0. B. 4x-3y-24=0. C. -4x+3y+24=0. D. 4x-3y=0.

Goi () 1a mit phang di qua 3 diém A(L6;2);B(5;0;4);C(4;0;6). Phuong trinh ctia mat
phing (a) la:

A. 10x+9y+52-74=0. B. 10x+9y+5z+74=0.

C. 10x+9y-5z2-74=0. D. 10x-9y+5z+34=0.

Goi (a) la mat phang di qua 3 diém A(0;11); B(L—-2;0);C(10;2). Phuong trinh cuia mt
phang () la:

A. —2x+y-z=0. B. 2x+y-z=0. C.2x-y-z+2=0. D.-2x-y-z+2=0.

Goi («)la mat phing di qua 2 diém A(3;1,-1);B(2;—14)va vudng goc véi mat phang
(Q):2x—y+3z—4=0 .Phuong trinh mat phang (a) la:

A. x-13y—-5z2+5=0. B. 2x+y+z-2=0.

C. x-13y-5z-5=0. D. 2x+y+z=0.

Goi (@) la mat phang di qua 2 diém A(2;3;4);B(2;4;4)va vudng goc véi mat phang
(Q):2x—y+3z+4=0 .Phuong trinh mt phang (&) la:

A. 3x+2z-14=0. B. 3x-2z-2=0. C. 3x—2z+2=0. D. -3x—2z-2=0.
Goi (&) la mit phing di qua 2 diém A(0;6;0);B(3;0;0)va vudng goc véi mat phing
(Q):5x+3y+3z—7=0 .Phuong trinh mit phing () la:

A. 6x+3y—-13z-18=0. B. 6x+3y-132+18=0.

C. 6x+3y+13z-18=0. D. -6x+3y-13z2-18=0.

Goi (a)la mat phang di qua 2 diém A(2;0;0);B(0;3;0)va vudng goc véi mat phang
(Q):x+y+2z+1=0 .Phuong trinh mt phing () la:

A. 3x+2y-5z2-6=0. B. 3x+2y-5z2+6=0.

C. 3x+2y+5z-6=0. D. 3x—-2y-5z-6=0.

Goi (a) la mat phang di qua 2 diém A(L2;3);B(3;3;5)va vudng goc véi mat phang
(Q):3x+2y+2z—7=0 .Phuong trinh mt phang (&) la:

A. -3x—4y—-z+8=0. B. 3x—-4y-z-8=0.

C. 3x+4—-z+8=0. D. 3x-4y-z+8=0.

Goi («)la mit phang trung truc cua doan thang AB véi A(-2;0;1), B(4;2;5). PT mat phang

trung tryc doan thang AB Ia:
A. 3x+y+2z-10=0. B.3x+y+2z+10=0.
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Céau 18.

Céau 19.

Céau 20.

Céau 21.

Céau 22.

Céau 23.

Cau 24.

Cau 25.

Céau 26.

C. 3x+y—-2z-10=0. D. 3x—-y+2z-10=0.

Goi («)la mit phang di qua 2 diém A(0;41);B(-10;2)va vudng goc véi mat phang
(Q):x—y+2z+1=0 .Phuong trinh mt phing (a) la:

A y+z+2=0. B.y+z-2=0. C.-y+z=0. D. x+y+z-2=0.
Goi («)la mat phing trung truc cia doan thang AB véi A(L3;1);B(3;—3;3). Phuong trinh
mit phang (o) la:

A. x-3y+z-4=0. B.x-3y+z+4=0. C.x-3y-z-4=0. D. x+3y+z-4=0.
Trong khdng gian véi hé toa do Oxyz , mt phing di qua diém M (L,1;1)va nhan a(y -1,2)va
b= (2;3;4)1am cap vecto chi phuong, c6 phuong trinh la:

A. 2x—-z-1=0. B. 2x+y—-z-1=0. C. 2x-z+1=0. D. 2x-y+z-1=0.
Goi (a)la mat phang di qua 2 diem A(L1-1);B(5;2;1)va vudng goc véi mat phang (Oxy)
Phuong trinh mt phang (a) la:

A. 2x+y+z2-2=0. B. x—-4z-3=0. C.2x+y+z-2=0. D. x—4z+3=0.
Trong khong gian voi hé toa d6 Oxyz , mat phiang nao c¢6 phuong trinh sau day 1a mat phang
di qua 3 diém A(0;-12),B(~1,2,-3),C(0;0;-2)?

A Tx+4y+2+2=0. B. 3x+4y+z+2=0.

C.5x—-4y+z+2=0. D. 7x+4y—-z+2=0.

Trong khong gian véi hé toa do Oxyz, cho mat phang (a)di qua hai diém

A(5;-2;0),B(~3;4;1)va c6 mot vecto chi phuong 13 a(LL1). Phuong trinh ciia mat phang

(a)la:
A. 5x+9y—-4z-7=0. B. 5x+9y-14z-7=0.
C. 5x-9y—-4z+7=0. D. 5x+9y+4z+7=0.

Trong khong gian véi hé toa d6 Oxyz, goi (cr)la mat phing qua cc hinh chiéu cua

A(5;4;3) 1én cac truc toa do. Phuong trinh ciia mat phang (&) 1a: (dung pt doan chan)

A XY Z e0=0. B. 12x +15y + 20z + 60 = 0.
5 4 3

c. XY 2o D. 12x +15y + 202 60 =0.
5 4 3

Trong khong gian voi hé toa do Oxyz, phuong trinh mat phang di qua hai diém
A(3;5,-1),B(2;-1;4) va vudng goc véi mat phang 2x—y+3z+4=0 la:

A. 13x-y-52+5=0. B. 2x+y+5z-3=0.

C. x-13y-5z+5=0. D. x-2y-5z+3=0.

Trong khong gian véi hé toa &6 Oxyz, cho (&) 1a mét phing di qua diém M (1;3;-2) va song

song véi mat phang 2x -y +3z +4 = 0. Phuong trinh cua mat phang la:
A. 4x-2y+3z2+5=0. B. 2x-y+3z=0.
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Céau 27.

Céau 28.

Cau 29.

Céau 30.

Céau 31.

Céu 32.

Cau 33.

Céu 34.

C. 2x-y+3z-7=0. D. 2x—y+3z+7=0.

Trong khéng gian véi hé toa d6 Oxyz, phuong trinh mit phing di qua hai diém
A(2;-11), B(—2;1;,-1) va vudng goc véi mat phang 3x+2y—-z+5=0 la:

A. x-5y-7z=0. B. x-5y-7z+4=0. C. x+5y-7z=0. D. x+5y+7z=0.
Trong khéng gian voi  hé toa d0 Oxyz, cho ba mat phing
(@):x+y+2z+1=0,(B):x+y—2z+2=0, (y):x—y+5=0. Trong cac ménh dé sau, ménh

dé nao sai?
A@IB). Bl C@ip) DAL
Trong khdng gian v6i hé toa d6  Oxyz, cho bén  diém

A(5,13),B(L6;2),C(5,0;4),D(4;0;6). Mit phang («)di qua hai diém A, B va song song
vé6i duong thang CD c6 phuong trinh 1a:

A. 10x+9y+52=0. B. 10x+9y+5z—-74=0.
C.10x-9y+5z+74=0. D. 9x+10y-5z-74=0.

Trong khong gian véi hé toa o Oxyz , mit phang («)di qua diém M (5;4;3) va cét cac tia
Ox, Oy, Oz tai cac diém A, B,C sao cho OA=0B =0C c6 phuong trinh 1a:

A X+y+2-12=0. B. x+y+z=0.

C. x+y+z+3=0. D. x-y+z=0.

Trong khdng gian voi hé toa do Oxyz, diém M trén truc Oy cach déu hai mat phang
(a):x+y—z+1=0,(B):x—y+z-5=0 c6 toa dd la:
A. M(0;2;0). B. M (0;-3,0). C. M(0;1,0). D. M(0;-10).

Trong khong gian véi hé toa do Oxyz, cho (&) la mat phing di qua diem H (2;1;1)va cét cac
truc Ox, Oy, Oz lan luot tai A, B, C sao cho H Ia tryc tm cua tam giac ABC. Phuong trinh mit
phang () la?

A. 2Xx+y+z2-6=0. B. 2x-y-z-2=0.

C.Xx+y+z-4=0. D.2x-y+z-4=0.

Trong khong gian véi hé toa do Oxyz, cho (&) 1a mat phang di qua diém G(1;2;3)va cét cac
truc Ox, Oy, Oz lan luot tai A, B, C sao cho G la trong tdm cua tam gidc ABC. Phuong trinh
mit phang («) 142

A. 2x+3y+62-18=0. B. 6x+3y+2z-18=0.

C. 3x+6y+2z-18=0. D. 6x+2y+3z-18=0.

Trong khdng gian véi hé toa do Oxyz , mét phang (P)di qua giao tuyén cua hai mat phang
(2):y+22-4=0, (a,):x+y—5z-5=0va  vudng goc  Véi mat  phang
(e;):x+y+2z—2=0. Phuong trinh cua mat phang (P) 1a?

A. x+2y-32-9=0. B. 3x+2y+52-5=0.
C. 3x+2y+52+4=0. D. 3x+2y-52+5=0.
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Céau 35.

Céau 36.

Cau 37.

Cau 38.

Céau 39.

Cau 40.

Trong khong gian véi hé toa do Oxyz, cho mat phang (P)di qua giao tuyén cua hai mat
phing (¢y):3x—y+2-2=0,(a,):x+4y—5=0dong thoi song song véi mat phing
(e):2x+21y—z+7=0. Phuong trinh ctia mt phang (P) a?

A. 2x-21y-2+23=0 B. 2x-21y+2z+23=0.

C. 2x+21y-z-23=0. D. 2x-21y+2-23=0

Trong khong gian véi hé toa d6 Oxyz , cho mat phang (a) :2x+y=0. Trong cdc ménh d¢é

sau, ménh dé nao ding?
A (a):)OZ. B. (a)//Oy. C. (a)//(yOZ). D. (a)//OX.

Trong khong gian véi hé toa d6 Oxyz, phuong trinh mat phang qua diém M (-12;3) va
chaa truc Oy la:

A. x+3z=0. B. 3x+z=0. C.3x+y=0. D. 3x—-z=0.

Trong khéng gian voi hé toa d6 Oxyz, cho diém M (1;6;—3) va mit phang
():x=1=0,(B):y-3=0, (¥):2+3=0. Trong cdc ménh dé sau, ménh dé ndo sai?

A. (y)!10z. B. () qua M. C. (B)!1(x0z). D. (a) L(p).

Trong khoéng gian voi hé toa 46 Oxyz, mat phang di qua ba diém
A(l; 0; O) ,B (O;—2; 0) ,C (0; O;—3) c6 phuong trinh:

A. x-2y-3z=0. B. 6x-3y—-2z-6=0.

C. 3x—-2y-5z+1=0. D. x+2y+3z=0.
Trong khdng gian véi hé toa dd Oxyz khoang cach gira 2 mat phang
(P):x+2y+2z+11=0 va (Q):x+2y+2z+2=0 la:
A 7. B. 5. C.3. D. 9.

PAP AN PHAN TRAC NGHIEM

1 2 3 4 5 6 7 8 9 10

C A A B C C C D D C

11 12 13 14 15 16 17 18 19 20

B A A C D A C A B A

21 22 23 24 25 26 27 28 29 30

B A A C D A A C A C

31 32 33 34 35 36 37 38 39 40

A D B A D A C A B A
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41 42 43 44 45 46 47 48 49 50
C A B D D C B D B B
PAP AN PHAN TU LUYEN
1 2 3 4 5 6 7 8 9 10
B A C D A A C D A A
11 12 13 14 15 16 17 18 19 20
B A C A A D A B A A
21 22 23 24 25 26 27 28 29 30
D A B A C D A A B A
31 32 33 34 35 36 37 38 39 40
B A B A C A B A B C
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PHAN 3: PHUONG TRINH PUONG THANG

A. TOM TAT LY THUYET

1. Phwong trinh tham s6 va phwong trinh chinh tic ciia dwong thiang
e Phuong trinh tham s6 ciia dudng thang d di qua diém M (X,;Y,:Z,) Va Co vecto chi

phuong a = (a,;a,;a,) v6i a =0 1a:

X=X, +at
(dy=y,+at  (teR)
z=17,+at

X _ y_YO

e Néu a,a,a, =0 thi (d): X=% _ITh dugc goi 1a phwong trinh chinh tic cia d
&

a2
2. Vi tri twong ddi giira hai dwong thang
Cho hai duong thang d,d’ lan lugt di qua hai diém M, (x0:¥0320) M, (xo'; yo';zo') va c6 vecto

chi phuong lan luot 1a d =(a;;a,:a,), a' = (al';az';a3') . Khi do, ta co:

. djd o {[5;9} =0

M,ed

dZd,@{[a;Z]_()

M,ed
[&;;]iﬁ

dcitd < .
(@d' | .MM, =0

d va d' chéo nhau @[J;Z]MOMO' #0
e dld<ad=0

3. Vi tri twong ddi giira mot dwong thang va mot mit phang

X=X, +1a

Cho mit phang (a) :AX+By+Cz+D=0 vadudngthang d:Jy=y,+ta,
7=1,+ta,

Xét phuong trinh: A(x, +ta,) + B(y, +ta,) +C(z, +ta,) + D=0 (ant) (*)

e d//(a)e (*) vonghiém
e d cit (a) & (%) co dung mot nghiem

o dc ((Z) & (*) ¢6 vé s6 nghiém
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4. Vi tri twong doi gitra mét dwdng thang va mot miit ciu

X = X, +1a,
Cho duong thing d:{y=y,+ta, (1) vamatcau (S):(x—a)*+(y—b)’+(z—c)’*=R? (2)
z=1,+ta,

Dé xét vi tri twong d6i ciia duong thing d va mit cau (S) tathay (1) vao (2), a dugc phuong
trinh: (xo +1a, —a)2 +(yx0 +1a, —b)2 +(zo +ta, —c)2 =0 (*)

e d va (S) khdng cé diém chung < (*) vé nghiém <d(I,d)>R

e d tiép xuc (S) & (*) co dung mot nghiém = d([,d) =R

e d cit () tai hai diém phdn bi¢t <> (*) cd hai nghiém phan biét < d(I,d)<R

5. Khoang cach tir mgt diém dén mot duwong thing (chwong trinh ning cao)
Cho duodng thang d di qua M, vaco VTCP & va diém M .
M,M;a
d(M,d) :—‘[ — J
al
6. Khoang cach giira hai dwong thing chéo nhau (chwong trinh nang cao)
Cho hai duong thang chéo nhau d, va d,.
d, di qua diém M, vaco VTCP &, d, di qua diém M, vaco VTCP §,
a,,a, .MM
(e 0y = I
[a.4.]
ChUG y: Khodng cdch giita hai dwong thang chéo nhau d,, d, bang khodng cach gitka d, voi mdt

phdng (a) chira d, va song song voi d,.

7. Khoang cach giira mot dwong thing va mdt mit phing song song
Khoang cdch giita dwong thang d véi mdt phang (a') song song véi né bang khodng cach tir mot
diém M bat ki trén d dén mat phang (o).

8. Géc giira hai dwong thing

Cho hai dwong thang d,, d,lan leot c¢6 cac VTCP &,,d, .

Khi dé géc giita d,, d, 1a: cos(d,;d,)=|cos(&,,&, )=

9. Goéc gitra mot dwong thing va mot mit phing
Cho dwong thang d ¢ VTCP &= (a;;a,;a,) va mdt phang (a) cO VTPT n=(A;B;C).
Géc giita dwong thang d va mdt phang (a) bang géc giita dwong thang d véi hinh chiéu d' ciia
né trén ().
|Aa, + Ba, + Ca|
JA? + BZ+C2.\/af+a§ +al

sin(d,(a)) =
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B. PHUONG PHAP GIAI TOAN
Dang 1. Phuong trinh duong thang di qua 1 diém va biét 1 vécto chi phuong.

Phuong phap giai:
Trong khong gian véi hé toa dd Oxyz , duong thang d di qua diém M, (xo; Yo zo) va co mot
vecto chi phuong a=(a,;a,;8;) V6i a2 +a2 +a2 >0 c6 phuong trinh tham s6 1a:
X=X, +at
y=y,+at.
Z=17,+at
VD 1.  Trong khdng gian véi hé truc toa dd Oxyz, cho hai mat phang (P):x—2y+3z-4=0 va
(Q):3x+2y—5z-4=0. Giao tuyén ciia (P) va (Q) c6 phuong trinh tham sé la:

X=2+2t X=2-2t X=2+2t X=2+2t
Ay=-1+T7t. B.qy=-1+T7t. Ciy=1+7t. D.qy=1-7t.
z=4t z=-4t =4t =4t

Hudéng dan giai
Cach 1: Xét h¢ {X_2y+3z_4:0 *)
3X+2y-5z-4=0
Cho x=0 thay vao (*) tim dugc y=-8,z=-4
bat A(0;-8;-4)
Cho z =0 thay vao (*) tim dugc x=2,y=-1

Pit B(2;-1,0) = AB=(2;7;4) lamot VTCP cua (P)n(Q)

X=2+2t
Nhu vay, phuong trinh tham s6 cua (P)n(Q) 1a 4y =-1+T7t
=4t
Chon dap an A.
X—2y+3z2-4=0
Céch 2: Xét h¢ y (*)
- 3Xx+2y-5z2-4=0

Cho z =0 thay vao (*) tim dugc x=2,y=-1

bat B(2;-1,0)

(P):x—2y+3z-4=0 c6 VTPT fi, =(1,-2;3)

(Q):3x+2y-5z-4=0 c6 VTPT fi, = (3;2;-5)

= Fiy. iy | =(4:14;8) = chon U =(2;7;4) lamét VTCP cia giao tuyén (P)(Q)
X=2+2t

Nhu vy, PTTS cua (P)n(Q) la {y =-1+T7t
z=4t

Chon dap an A.

Céch 3: (k¥ niing may tinh cAm tay)
Xem nhu phim A,B,C (trén may) 1a X,y,z (trong phwong trinh), nhap cing Ic 2 biéu thirc
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A-2B+3C—-4.3A+2B-5C—-4

Math

A-DB+30—-40—4: 30

ROt toa do diém (x,;Y,;2,) tir trong cac PTTS cuia cac cau, diing lénh nhap vao may.
KQ g véi cau nao cho 2 dap sé cling bang 0 thi nhan (& bai nay tam thoi nhan A va B)
Tiép tuc cho t =1 (ngoai nhap) vao mdi PTTS duoc nhan dé c6 bd sé (x;y;z) lai thay vao 2
biéu thirc da nhap trén man hinh
Lai tim b sé cho 2 dap sb cuing bang 0 (¢ bai nay cau A dam bao diéu d6 nén dap an 1a A)

VD 2.  Trong khdng gian véi hé toa do Oxyz, cho dudng thang d di qua diém M (1,-2;0) vaco

vécto chi phuong u(0;0;1). Puong thing d c¢6 phuong trinh tham sb I:

x=1 Xx=1-t X = X=1-2t
A Jy=-2. B.{y=-2+2t. C.qy=-2t. D.Jy=-2-t.
z=t 7= z=1 z=0

Huoéng dan giai

X=X, +at x=1 +0t x=1
Hoc thugc long cong thac |3y =y, +bt vathay sb vao nhé {y=—2+0t &<y =-2
Z=1,+ct z=0 +1t z=t

Chon dap an A.
VD 3.  Phuong trinh tham s ciia dudng thang d biét di qua diém M (1;2;3) va co vécto chi

a=(L-45) I
X=1+t Xx=1+t X=1-t Xx=1-t

A Jy=2-4t. B.{y=-4+2t. C.iy=2+4t. D.iy=-4-2t.
z=3+5t z=-5+3t z=3+5t z=-5-3t

Hwéng dan giai
Puong thang d di qua diém M (L;2;3) va c6 mot vecto chi phuong a= (1; —4;5) c6 phuong
X=1+t
trinh tham s6 1a: <y =2 —4t.
z=3+5t
Chon dap an A.
VD 4.  Phuong trinh tham s cua dudng thang d biét di qua diém M (0;—2;5) va c6 vécto chi

5:(1; -1;3) la
X =1+0t X=1+t Xx=0+2t Xx=0+2t
A y=-1-2t B.{y=-4+2t C.iy=-2-2t D.iy=2-2t
Zz=3+5t z=-5+3t Z=5+6t Zz=5+6t

Huéng din giai
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VD 5.

VD 6.

Dang 2.

VD 7.

Puong thing d di qua diém M (0;—2;5) va c6 vecto chi phuong a = (1, -1;3) c6 phuong trinh

x=0+2t
tham sb 1a:{y = —2—2t.
Z=5+6t
Chon dap an C.
Phuong trinh tham s6 caa duong thiang d biét di qua diém M (1;2;3) va c6 vécto chi
a=(2;0,0) la
X=1+t X=1+t X=1+t Xx=1-t
A y=2-t. B. {y=0+2t. C.iy=2 . D.y=2+t.
Z=3+t z=0+3t z=3 z=3

Huwéng dan giai
Puong thing d di qua diém M (L;2;3) va c6 vécto chi phuong a=(2;0;0) c6 phuong trinh
X=1+t
tham sé la:{y =2
z=3
Chon dap an C.

Phuong trinh tham s6 cia dudng thang d biét di qua goc toa dd O va ¢ vécto chi phuong

a=(2-31) Ia
X=2+t x=0+2t x=1+2t x=1-t
A y=-3-t. B.qy=0-3t. C.qy=0-3t. D.y=2+t.
z=1+t z=0+t z=0+t z=3

Huéng din giai
Puong thing d di qua diém qua géc toa dd O va co vécto chi phuong a = (2;-3;1) c6 phuong
x=0+2t
trinh tham s6 1a:< y =0-3t .
z=0+t

Chon dap an B.
Phuong trinh dudng thang di qua 2 diém M;N .

Phwong phap giai:
e Tim toa do vécto MN
e Phuong trinh duong thang can tim di qua M (hodc N) va ¢ vécto chi phuong cling
phuong véi vécto MN

Trong khdng gian véi hé toa do Oxyz, doan thang AB véi hai dau mat lan luot 12 A(2;3;-1)
va B (1; 2 4) c6 phuong trinh tham sb la:
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VD 8.

X=1+t X=2+t

A<y=2+t (1<t<2). B.iy=3+t (-1<t<0).
Z=4-5t z=-1-5t
X=1+t X=2-t

C.qy=2+t (0<t<1). D.qy=3-t (2<t<4).
Z=4+5t z=-1+5t

Hwéng dan giai
Phwong phap: Dé tim toa do cac diém dau mat caa mot doan thang c6 phuong trinh tham sé
c6 diéu kién kém theo ta thay gié tri (dau mat) cia tham sb vao phuong trinh tim X, y, z.
a) V6i phuong 4n A, thay t =1 vao PTTS ta duoc toa do diém la (2;3;-1)
nhung t =2 thi ta lai duoc diém (3;4;-6) khac toa do diém A va diém B
b) Véi phuong 4n B, thay t =-1 ta duoc toa do diem B(1;2;4)
va t=0 ta duoc toa do diem A(2;3;-1).
Chondap éan: B
Luuyl:

- Pé viét phuong trinh tham s6 ciia doan thang AB ta viét phuong trinh tham sé cia duong
thang AB, tim gia tri t,,t, dé tir phuong trinh tham sb d6 ta tim lai duoc toa do cia diém
AB

- Két qua phuong trinh tham s6 c6 kém diéu kién cua t 1a doan tao bai t,, t,

- Tuy nhién phuong phap nay cham va rat kho dé chon phuong an nhu cach cho dé bai nay.

Luuy2:

- Néu HS nao ding phuong phap thay toa do cia mdi diém A va B vao phuong trinh tham

s6 cua timg phuong an (A,B,C,D) dé tim gia tri t thi chi khi tim duoc t,,t, 1a 2 dau mat cua

doan diéu kién dugc cho kém theo phuong trinh tham sb, 36 méi 1a phuong an ding.

Trong khdng gian véi hé toa dd Oxyz , cho hai diém A(L2;-3) va B(3;-11). Phuong trinh
nao sau day 1a phuong trinh chinh tic cia duong thang di qua hai diém A va B ?

x-1 y-2 z7+3 x-1 y-2 7+3

A B

3 -1 1 2 -3 4
C.X_3:y+1:2_1. D_x+1:y+2:z—3_
1 2 -3 2 -3 4

Huéng dan giai:

Phwong phap tw luan:
Goi d la duong thang di qua 2 diém A(1;2;-3) va B(3;-11). Buong thang d di qua
A(L;2;-3) va co vecto chi phuong Q — AB = (2;-3;4) nén c6 phuong trinh chinh tac la;
Xx-1 y-2 z+3

2 -3 4
Chon dap an B.
Phwong phap trac nghiém:
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Duong thang di qua A(L2;-3) va B(3;-11) c6 vecto chi phuong AB = (2;,-3;4) nén loai
phuong an A va C. Xét thdy diém A(L;2;—3) théa man phuong trinh chinh tic & phuong an B
nén chon B 1a dap an dung.

VD 9.  Trong khdng gian véi hé toa d6 Oxyz , dudng thing di qua hai diem A(L-2;1), B(2;13) ¢6

phuong trinh:

A.x—1:y+2:z—1. B.x—1:y+2:z—1 .
1 3 2 1 -2 1
C.x+1:y—2:z+l. D.x+2:y+1=z+3.
1 3 2 1 3 2

Hwéng dan giai
Puong thang AB di qua A(L-2;1) vanhan AB(1;3;2) lam mét vecto chi phuong nén co

phuong trinh: X—1: y+2 = -1
1 3 2

Chon dap an A.
VD 10. Phuong trinh tham s6 cua duong thang di qua hai diém M (1;2;3) va N(3;0;0) la

X=1+t X=3+t Xx=1+2t X=3+2t
A y=2-4t. B.{y=0+2t. C.qy=2-2t. D.<y=0-2t.
Zz=3-5t z=0+3t z=3-3t z=0-3t

Hudéng dan giai
Ta c6 vécto MN =(2;-2;-3) la mt vécto chi phuong ciia duong thing MN
Chon dap an D.
VD 11. Phuong trinh tham s ciia dudng thang di qua hai diém A(L;—2;-3) va B(3;0;1) la

X=1+t X=3+t Xx=1+2t X=3+2t
A Jy=2-4t. B.y=0+t. C.jy=2-2t. D.iy=0-2t.
z=3-5t z=1+2t z=3-3t z=0-3t

Hwéng dan giai
Ta ¢6 vécto AB =(2;2;4) nén mot vécto chi phuong cua duong thing AB 1a u =(11;2)
Chon dap an B.
VD 12.  Phuong trinh tham sé cua duong thang di qua hai diém A(L;-2;-3) va B(3;0;1) la

Xx=1+t X=2+t X=1+2t X=3+2t
A y=2-4t. B.qy=-1+t . C.qy=2-2t. D.<y=0-2t.
Zz=3-5t z=-1+2t z=3-3t z=0-3t

Hwéng dan giai
Ta ¢6 vécto AB =(2;2;4) nén mét vécto chi phuong cua duong thing AB 1a u = (11;2)
Mat khac toa do trung diém cua AB 1a diém 1(2;-1;-1)

Chon dap an B.
Dang 3. Phuong trinh duong thang di qua 1 diém M va song song véi 1 duong thang A cho truéc.
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VD 13.

VD 14.

VD 15.

Phwong phap giai:
e Vécto chi phuong cua duong thdng A 14 u
e Phuong trinh dudng thing can tim di qua diém M va c6 vécto chi phuong cing phuong voi
vécto U
Trong khong gian véi hé toa dd Oxyz, phuong trinh ciia duong thang di qua diém M (-2;1;2)

va song song vai truc Ox la:

x=1-2t X=-2 X=-2+t X =2t
Ay=t : B.<y=1+t. Ciy=1 . D.qy=1+t.
z=2t 71=2 7=2 7 =2t

Huwéng dan giai
Truc hoanh Ox nhan vécto don vi i = (1;0;0) lam mot VTCP
Puong thang d song song véi truc hoanh ciing phai nhan i = (1;0;0) lam VTCP luén.
Ngoai ra M (-2;1;2)ed nénviét PTTS ctia d ta chon duogc phuong 4n C
Chon dap an C.
Phuong trinh tham s6 cia dudng thang A di qua hai diém M (1;2;3) va song song véi duong
X=1+t
thang d c6 phuong trinh {y=-3-4t la

z=1-5t
X=1+t X=3+t X=1+t X=3+t
A y=2-4t . B. {y=0+4t. C.qy=-2-14t. D.<y=0-4t.
z=3-5t z=0+5t z=-3-5t z=0-5t

Hwéng dan giai
Ta ¢ vécto U= (1; —4;-5) 1a mot vécto chi phuong cua duong thang d
Vi AJ/d nén vécto U =(L—4;-5) ciing la mot vécto chi phuong ciia duong thing A
Chon dap an A.

Phuong trinh tham s6 cua duong thang A di qua hai diém M (1;1;1) va song song véi dudng

Xx=1+t
thang d c6 phuong trinh y =-3—4t Ia
z=1-5t
Xx=1+t Xx=1-t x=1+t X=3+1
A Jy=1+4t. B. Jy=1+4t. C.qy=1-4t. D.y=1-4t.
z=1+5t z=1+5t zZ=1+5t z=1-5t

Huéng din giai
Ta ¢6 vécto U= (1; —4;-5) 1a mot vécto chi phuong cua duong thang d
Vi A//d nén vécto a= (=14;5) ciing 1a mét vécto chi phuong clia duong thang A
Chon dap an B.
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VD 16. Phuong trinh tham s cia dudng thang A di qua hai diém M (1;1;1) va song song véi duong

X=1+t
thang d c6 phuong trinh {y=-3 13

z=1-2t
X=1+2t Xx=1-t Xx=1-2t Xx=1+3t
A <y=1 B.qy=1 C.3y=1 D.<y=1-4t
z=1-t z=1-2t z=1+4t z=1-5t

Hwéng dan giai
Ta ¢6 vécto U = (1,0;-2) 1a mdt vécto chi phuong cta duong thing d
Vi A//d nén vécto a=(-2;0;4) ciing 1a mot vécto chi phuong ciia duong thing A
Chon dap an C.

Dang 4. Phuong trinh duong thang di qua 1 diém M va vudng goc véi 1 mat phang (P) cho truéc.

Phwong phap giai:
e Vécto phap tuyén cua mat phang (P) 1a n
e Phuong trinh duong thang can tim di qua diém M, va c6 vécto chi phwong cling phuwong
Véi vécto n
VD 17.  Trong khdng gian véi hé toa do Oxyz, goi A la dudng thang di qua diém M (2;0;-3) va

vudng goc véi mit phang («):2x—3y+5z+4=0. Phuong trinh chinh tic cua A la:

A.iz:l:Z__:g_ B_E:l:ﬁ_
1 -3 5 2 -3 5

cX-2_y 143 pX-2_Yy_z+3
2 -3 5 2 3 5

Hwéng dan giai
(a):2x—-3y+52+4=0 c¢6 VTPT i, =(2;-3;5)
Do A L (&) nén A nhan fi, [am mot VTCP.

Ngoai ra, M (2;0;-3) € A nén phuong trinh chinh tic cua A %2 _y _2z+3

Chon dap an C.

VD 18.  Phuong trinh tham s ciia dwong thang A di qua hai diém M (L;2;3) va vudng goc véi mat
phing (P) c6 phuong trinh x—4y—-5z+3=0 Ia

X=1+t X=1+t X=1+t X=1+t
A y=2-4t B.{y=2+4t C.iy=-2-4t D.<y=2+4t
z=3-5t z=3+5t z=-3-5t z=3-5t

Hwéng dan giai
Ta ¢6 vécto n = (1,—4;-5) 1a mot vécto phap tuyén caa mat phing (P)
Vi A L (P) nén vécto n= (1; —4; —5) cling 1a mot vécto chi phuong cia dudng thang A
Chon dap an A.
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VD 109.

VD 20.

Dang S.

VD 21.

Phuong trinh tham s6 caa duong thang A di qua hai diém M (1;2;3) va vudng goc vaoi mit

phang (P)c6 phuong trinh x—5z2+3=0 Ia

X=1-t Xx=1+t X=1+t Xx=1-t
A jy=2 B.{y=2 C.jy=-2 D.<y=2
z=3+5t z=3+5t z=-3-5t z=3-5t

Hwéng dan giai
Ta ¢6 vécto n = (1,0;-5) 1a mot vécto phap tuyén caa mat phing (P)

Vi A L (P) nén vécto U =(-10;5) ciing 1a mot vécto chi phuong ctia duong thing A

Chon dap an A.

Phuong trinh tham s6 cua duong thang A di qua hai diém M (L; 2;3) va vudng goc véi mit
phing (Oxy) la
X=1+t x=1 x=1 X=1+t
A y=2 B. Jy=2+t C.iy=2 D.<y=2+4t
z=3 z=3 z=3-t z=3-5t

Huoéng dan giai
Ta ¢6 vécto k =(0;0;1) 1a mot vécto phap tuyén cua mat phang Oxy
Vi A L (Oxy) nén vécto n=(0;0;-1) ciing 1a mét vécto chi phuong cta duong thing A

Chon dap an C.
Phuong trinh giao tuyén cua hai mat phang.

Phwong phap giai:
Cach 1:
e Dit14anlat giai hé phuong trinh theo t
Céch 2:
e Vécto chi phuong ctia duong thang chinh 1a tich ¢6 huéng ciia 2 vécto phéap tuyén 2 mit
phang
e Chon 1 diém thudc ca 2 mat phang chinh 1a 1 diém thudc duong thang.
Phuong trinh tham s6 cua dudng thang A 1a giao tuyén cua hai mit phang c6 phuong trinh

() :x+2y—z+1=0va (a"):x+y+22+3=0

X =-5-bt x=-5-5t X=-5+5t x=1+t
A y=2+3t B.{y=2-3t C.qy=2+3t D.<y=2+4t

Hwéng dan giai
. L . . B . [ X+2y-z+1=0
Ta c6 phuong trinh tong quat cua duong thang Ala
X+y+2z+3=0

Pit z=t rdi tim x,y theo t

Chon dap an A.

SAN PHAM HQP TAC CUNG TOAN HOC BAC TRUNG NAM



TAI LIEU ON THI THPT QUOC GIA Trang | 92
VD 22. Phuong trinh tham s6 cua dudng thang A 1a giao tuyén caa hai mit phiang cé phuong trinh

(@) :2x+2y+z2-4=0va (a):2x-y—-z+5=0

x=t x=t x=t x=t
A Jy=1+4t B.y=1-4t C.qy=1+4t D.qy=-1-4t
7=6-2t 7=6+2t 7=6+2t 7=6+2t

Huwéng dan giai
2X+2y+2-4=0

Ta c6 phuong trinh tong quat cua duong thang Ala
2X—-y—-2+5=0

Pit x=t rditim y;z theo t
Chon dap an D.
VD 23. Phuong trinh tham s cua duong thang A 1a giao tuyén caa hai mat phing c6 phuong trinh

(@):x+y=0va («):2x—y+2-15=0

x=t x=t x=t X=—t
A qy=-t B.{y=-t C.qy=t D.jy=-t
z=15-3t z=15+3t z=15-3t z=15-3t

Huoéng dan giai
X+y=0

Ta c6 phuong trinh tdng quat cua duong thang A la
P 8 94 g g {2x—y+z—15:0

Pt x =t roi tim y;z theo t
Chon dap an A.

Dang 6. Phuong trinh duong thang d di qua 1 diém M, va vudng goc véi 2 duong thang d,;d, khong
song song.

Phwong phap giai:
e Vécto chi phuong cua duong thang d 1a u = [Jl @]
e Phuong trinh duong thang can tim di qua M, va c6 véc to chi phuong u

VD 24. Cho hai duong thang d,;d, lan lugt c6 phuong trinh

X=t
d,:qy=-1-4t va d, X yT_l = ZL; Phuong trinh chinh tic ciia duong thang d, di qua
Z=6+6t -

M (1;,-1;2) vudng géc véi ca d,va d, la

X =1-14t x =1+14t X =1+14t x =1+14t
A Jy=-1+17t B. {y=-1+17t C.qy=-1-17t D.cy=-1+1Tt
2=2+9t 2=2+9t 2=2+9t 2=2-9t
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VD 25.

VD 26.

Dang 7.

Huéng dan giai
Ta c6: vécto chi phuong cua d, 12 u, = [uj,uj} =(14;17;9)
Chon dap an B.
Cho hai duong thang d,;d, lan lugt c6 phuong trinh
X=t X=2t

d,:¢y=1-4t va d,:{y=1+t .Phuong trinh chinh tic ciia duong thang d, di qua
z7=2+6t 7=2-5t

M (1—12) vudng goc véi ca d,va d, 1a

X =1+14t x=1-14t X =1+14t X =1+14t
A qy=-1+17t B. {y=-1+17t C.qy=-1-17t D.qy=-1+17t
7=2+9t 72=2+9t 2=2+9t 2=2-9t

Hudéng dan giai
Ta c6: vécto chi phuong cia d, 14 u, = [uiuj} =(14;17;9)
Chon dap an A.

Cho hai dudng thang d,;d, lan lugt c6 phuong trinh

Xx=t X =2t
d,:dy=1+t va d,:sy=1+t .Phuong trinh chinh tic cua dudng thang d,di qua M (1,-1;2)
z=2+t 7=-2-t

vubng goc vai ca d,va d, la

X=1-2t X=1+2t Xx=1-2t X=1-2t
A y=-1-3t B.{y=-1+3t C.iy=-1+3t D.qy=-1+3t
z=2+1t z=2+1t z=2+1t z=2-1t

Huéng din giai
Ta co: vécto chi phuong cua d, 1a u, = [uﬁ1 @} =(-2;3,-1)

Chon dap an C.

Tim toa do hinh chiéu vudng goc cua 1 diém M, 1én mot mat phang («) cho truée. Tim toa
do diém d6i xang voi mot diém qua 1 mat phang cho trudc.

Phwong phap giai:
e Viét phuong trinh duong thang d di qua diém M, va vubng goc véi (a)
. . , d
e Toa dd H hinh chiéu cua diem M, [én mat phang («) la nghiém cua hé phuong trinh {( )
04
o Diém M’ la diém d6i xang cua diém M, qua mat phang («)suy ra H 1a trung diém cua
YRYE
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VD 27. Cho diém M (L4;2) vamat phang (@) :x+2y—z+1=0. Toa do diém H 1a hinh chiéu vudng
g6c cua diém M 1én mat phang («) 1a
A. (-120) B. (12;0) C. (-1-2;0) D. (-12;1)
Hwéng dan giai
Ta co:
Phuong trinh duong thang d di qua diém M (14;2) va vudng goc véi mét phang () la:

X=1+t

X=1+t
A ge R R on 5 R . y:4+2t

y=4+2t.Toadodiem H la nghiém cua hé¢ phuong trinh ”_t

z2=2-
z2=2-t

X+2y-z+1=0
Chon dap an A.

VD 28. Cho diém M (L-12) vamit phang (a):2x—y+2z+11=0. Toa dd diém H Ia hinh chiéu

vuong goc caa diém M 1én mat phang (@) la

A (-3-L-2) B. (31-2) C. (-31-2) D. (-312)
Hwéng dan giai
Ta co:
x=1+2t
Phuong trinh dudng thang d di qua diém M va vudng goc véi mat phang () la: {y=-1-t.
z2=2+2t
Xx=1+2t
A 31 R N ‘A ) " \ y= -1-t
Toa d6 diém H la nghiém cua hé phuong trinh
2=2+2t

2X—-y+2z+11=0
Chon dap an C.
VD 29. Cho diém M (L4;2) vamatphang (o) :x+2y—z+1=0. Toa do diem M’ 1a diém ddi xting
cua diém M qua mat phang () la
A. (-121) B. (3,0;2) C. (-3,0;-2) D. (-3,0;2)
Hwéng dan giai
Ta cé:
Phuong trinh duong thang d di qua diém M (1;4;2) va vudng goc véi mat phang (o) la:

X=1+t
X=1+t
A Y =K 5 A N 5 A \ y=4+2t
y=4+2t. Toa do hinh chieu cia M trén (a) nghiém cua hé phuong trinh 5t
72=2-
z2=2-t
X+2y—-z+1=0

Vi H la trung diém ctia MM' nén toa do ctia diém la M'(-3;0;2)

Chon dap an D.
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VD 30.

Dang 8.

VD 31.

Cho diém M (1,—1,2) va mat phang () :2x—y+2z+11=0. M' la diém doi xang cua diém
M qua mit phang (&) 1a

A. (-7;3,-6) B. (7;3,-6) C. (-7;-3,-6) D. (-7;3;6)
Hwéng dan giai
Ta cé:
X=1+2t
Phuong trinh dwdng thing d di qua diém M va vudng géc véi mit phang (o) la: {y=-1-t.
71=2+2t
X=1+2t
AL Sz, R o ly="1-t
Toa do hinh chiéu caa M trén («) nghiém cua hé
72=2+2t

2X—-y+2z+11=0
Vi H la trung diém ciia MM’ nén toa do cia diém la M'(-7;3;-6)

Chon dap an A.

Hinh chiéu cua diém M trén duong thang d

Phwong phap giai:
e Liy Hed. Tinh MH.
e H lahinhchiéucia M trén d < MH.u,=0.
A i \ 2 x=2 y—l Z 4.z .
Trong khong gian Oxyz , cho duong thing d == v diem A(-1;2;7). Tim toa
d6 diém H 1a hinh chiéu vudng goc caa A trén d?
A. H(4;5;2). B. H(2;1;0). C. H(3;3;1). D. H(l;—l;—l).
Huéng din giai:
Phwong phap triac nghiém:
Nhap vao méy tinh: 1(—1-A)+2(2-B)+1(7-C)
Sau d6: CALC tai A=4,B=5,C=2 tadugc —6#0 = loai dap an A.
CALC tai A=2,B=1,C =0 ta duoc 6 #0 = loai dap an B.
CALC tai A=3,B=3,C =1 tadugc 0 = chon dap an C.
CALCtai A=1,B=-1,C=-1 taduoc 12 #0 = loai dap an D.
Chon dap an C.
Phwong phap tw luan:
Puong thing d c6 vecto chi phuong u, = (1;2:1).

H la hinh chiéu vudng goc ctia A trén d = Hed = H(2+61+26;1)

AH =(3+5,-1+26,0-7)
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VD 32.

VD 33.

Taco: AHu, =0 < 1(3+1)+2(-1+21)+1(t-7)=0=1=1
Vay H(3;31).
Chon dap an C.

Trong khdng gian Oxyz , toa d9 hinh chiéu vudng goc cua diém M (—2;—1;1) trén dudng thang

PR T
o2 1

A. (1;0;2). B. (2:2;3). C. (0;=2;1). D. (-1;-4;0).

Huéng dan giai:

Phwong phap tric nghiém:

Nhap vao méy tinh: 1(—2-A)+2(-1-B)+1(1-C)

Sau d6: CALC tai A=1,B=0,C =2 ta dugc —6 #0 = loai dap an A.
CALC tai A=2,B=2,C =3 ta duoc —12 #0 = loai dap an B.
CALC tai A=0,B=-2,C =1 tadugc 0 = chon dap an C.
CALC tai A=-1,B=—-4,C =0 tadugc 6 #0 = loai dap an D.

Chon dap an C.

Phwong phap tw luan:

Pudng thing d c6 vecto chi phuong u, = (1:2:1).

H 1a hinh chiéu vuéng goc cua A trén d =>Hed = H(1+5,26:2+1)

MH = (3+1,1+26,6+1)

Taco: MHu, =0 < 1(3+1)+2(1+21)+1(r+1)=0r=-1

Vay H(O; —2;1) .

Chon dap an C.
x=6-4t

Trong khong gian Oxyz , cho diém A(3;-5;2) va duong thang d:{y=-2—¢ . Hinh chiéu
z=—1+2¢t

cua A Ién d c6toa do la:

A (2-3:1). B. (2;-3;-1). C. (2:3;1). D. (-2;-4;3).

Huéng din giai
Phuong phap tric nghiém:
Nhap vao may tinh: —4(3—A)—1(-5—B)+2(2-C)

Sau d6: CALC tai A=2,B=-3,C =1 tadugc 0 = Chon dap an A.
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CALCtai A=2,B=-3,C=-1 tadugc 4 #0 = loai dap an B.

CALC tai A=2,B=3,C =1 taduoc 6 #0 = loai dap an C.
CALCtai A=-2,B=—-4,C =3 taduoc —21#0 = loai dap an D.

Chon dap an A.

Phwong phap tw luan:

Puong thang d c6 vecto chi phuong u: = (—4;—1;2) :

Goi H 1a hinh chiéu vudng goc cia A trén d = Hed = H(6—4-2—1;—1+2t)

AH =(3-41,3-1,21-3)

Taco: AHu, =0 <—4(3-41)-1(3-1)+2(2¢-3)=0 =1

Vay H(2-31).

Chon dap an A.

Dang 9. Hinh chiéu cua duong thang d trén mét phang («).
Phwong phap giai:
Truong hop 1: d cat (a).
e Tim giao diém A cua d va (a).

e Ldy M cuthétrén 4. Tim hinh chiéu M’ cua M trén («).
e Hinh chiéu 4’ 1a duong thang AM'.

Truong hop 2: d// ().

e Liy M cythétrén 4. Tim hinh chiéu M’ cia M trén d.
e Hinh chiéu 4’ 1a duong thang qua M’ va song song véi d.
y—1 z-3
=T

VD 34. Trong khdng gian Oxyz cho duong thang d : g = va (P):x+y+z-10=0. Viét
phuong trinh hinh chiéu d' cua d 1én (P)

Hwéng dan giai
Mit phang (P) c6 vecto phap tuyén n=(L1;1), liy M(0;1;3) ed.

Toa d¢ giao diém A cua d va (P) la nghiém cua hé

x_y-1_z-3 x=6
2 -1 1 ©y=-2=A(6-26)
x+y+z-10=0 z=6

Goi H lahinh chiéu cua M trén (P).
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buong thing MH di qua M(0;1;3) va nhan n= (1;1;1) lam vecto chi phuong nén c6 phuong

x=t
trinh: S y=1+¢
z=3+¢
xX=t x=2
R o ly=1+t y=3
Toa do H thoa hé = = H(2;3;5)
z=3+¢ z=5
x+y+z-10=0 t=2

Duong thang d' qua H(2;3;5) vanha AH = (—4;5;—1) lam vecto chi phuong nén c6 phuong

x=2-4t
trinh: < y=3+5¢
z=5-t
VD 35. Trong khdng gian Oxyz cho duong thiang d : x2—1 = yirl = Z;Z Va (P):x+2y—2z-4=0.

Viét phuong trinh hinh chiéu d’ cua d 1én (P)
Huoéng dan giai
Mt phang (P) c6 vecto phap tuyén n= (1;2;—2)
Duong thang d di qua diém M (1;—1;2) va c6 vecto chi phuong u=(21;2)
Nhan thay d//(P) nén goi H la hinh chiéucua M trén (P) thi d' qua H va d'//d.
Puong thang MH di qua M(l;—1;2) vanhan n= (1;2;—2) lam vecto chi phuong nén co

x=1+t¢
phuong trinh: < y=-1+2¢

z=2-2t
x=1+¢ x=2
=—1+2¢ =1
Toado H thoa he {° =77 = H(210)
z=2-2¢t z=0
x+2y-2z-4=0 t=1

Duong thang d' qua H(2;1;0) va nhan u=(2;1;2) 1am vecto chi phuong nén c6 phuong
x=2+2t

trinh: <y=1+¢
z=0+2¢

x—-4 y-1 z-2
1 —4
Viét phuong trinh duong thang d' déi xung véi d qua (P).

VD 36. Trong khdng gian Oxyz cho duong thiang d : va (P):x—y+2z-13=0.

Huéng din giai
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Mit phang (P) c6 vecto phap tuyén n=(1;-1;2), ldy M(41;2)ed.
Toa d9 giao diém A cua d va (P) langhiém cia hé
x—4 y-1 z-2 |x=1

3 1 4 <y=0=A(100)
x—y+2z-13=0 z7=6

Goi H lahinh chiéu cua M trén (P).

buong thing MH di qua M (4;1;2) va nhan n= (1;—1;2) 1am vecto chi phuong nén c6
x=4+t

phuong trinh: S y=1-1¢

z=2+2t
Xx=4+t x=5
R L ly=1-t y=0
Toa dd H thoa hé =N = H(5;0;4)
z=2+42t 7=4
xX—y+2z-13=0 t=1

Goi M' d6i xing véi M qua (P) = H la trung dicm MM’ = M'(6;-1;6)

Duong thang d' qua M'(6;-1;6) va nhan AM' =(5;~1;0) 1am vecto chi phuong nén c6
x=6+5¢
phuong trinh: < y=-1-¢
z=6
Dang 10. Phuong trinh duong vudng goc chung ciia hai duong thang chéo nhau d, va d,.
Phwong phép giai:
Chuyén d,,d, vé dang tham sb.

Giasir A,B la chan duong vubng goc chung cua d,,d, .
Timtoadd A,B theo tham s6 cua d,,d, .

@Luj

_ . _' = toadocua A va B.
ABJ_LtdZ

Tu diéu kién d 1 d,,d L d, suyra {

e Duong thing d chinh 1a dudng thing di qua A vanhan AB 1am VTCP.
VD 37.  Trong khéng gian véi hé toa do Oxyz, cho hai duong thang (d,)va (d, ) chéo nhau c6 phuong

x=1 x =23t
trinh (d,):<y=10+2t, (d,):{y=3-2t.Goi A la dudng thang vudng géc chung cia
z=t z2=-2

(d,)va (d,). Phuong trinh cia A la:
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VD 38.

- [ 7
x=2t X=g—4bt X =142t X =142t
A.<y:%+3t. B.{y=-147t . C.iy=2+3t. D.<y=2-3t.
z = 246t z2=2-3t Z=6-4t
17
7=—-6t——
{ 49

Huwéng dan giai
Phwong phap tric nghiém:
Nhap vao may tinh: 0A+2B+1C
Sau d6: CALC tai A=2,B=3,C =-6 taduoc 0 = chon dap an A.
CALC tai A=-46,B=-147,C =246 ta dugc —48 =0 = loai dap an B.
CALCtai A=2,B=3,C=-3 taduoc 30 = loai dap an C.
CALCtai A=2,B=-3,C=-4 taduoc —10=0 = loai dap an D.
Chon dap an A.

Phwong phap tw luan:
(d,) c6 VTCP la U, =(0;2;1) , (d,) c6 VTCP Ia b, =(3;-2;0) .

Goi M (L10+2t;t,)e(d,), N(3t,;3—-2t,;-2) (d,).
Suyra MN =(3t, -1 -2t, — 2t — 7;~t, - 2)

- - 164
MN.G, =0 (5t +4t, =-16 T
Ta co: %ul & 1% = 49
MNG,=0 (44+18,=-11 " | _ 9
249
Dods: M[1;202,104) (27,129, , ,W’:—E(zs —-6)
49 ' 49 49° 49’ 49

Tur d6 suy ra phuong trinh cia MN . Chon A.

Céch lam tric nghiém:
(A) c6 VTCP la G = [y, 0,]=(2;3;-6).
Chon dap an A.

Trong khong gian véi hé toa dd Oxyz, goi A 1a dudng vudng goc chung cia hai duong thang:

N X =4t
(d,):qy=-t va(d,): y=%+t . Phuong trinh cua A la:
z=1+t 11
Z=—+t
4
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X=t X=1-t

A jy=—-8+5t B.iy=2+2t
z=1+t 7=3+2t

C x—1:y—2:z—3 D. x+1:y+2:z+3
1 2 3 -1 2 2

Hwéng dan giai
Phwong phap tric nghiém:
(A) c6 VTCP Ia U =[U,,U, ] =(-2;4;4) =-2(1;,—2;—2). Chon A hojc D.
Dé loai A hogc D, ta can xét thém n6 c6 cat vei (d,) hay khdng bang cach giai he.
Chon dap an B.
Phwong phap tw luan:
(d,) co VTCPIa U, =(0;-11) ,(d,) c6 VTCP Ia U, = (4,11).
Goi M (2;—t;;1+t)e(d,) , N(4t j

= 7
Suy ra MN :£4t2_2;t2+t1+z;t2_t1+2j'
, {Wﬂl:o =0
Taco:q | & 1
N 0 1
Do do: M (2;0;1), N(12;3), MN =(-12;2) = (1 -2,-2)

Tur d6 suy ra phuong trinh cia MN .
Chon dap an B.

x=3-4t x =61
VD 39. Trong khdng gian Oxyz cho hai duong thang chéonhau d:<y=-2+rva d :{y=1+1
z=—1+t z=2+2¢

Phuong trinh nao sau day la phuong trinh duong vubéng goc chung cua d va d'.

A x—lzy—1:z+1' B.x—1:y+1:z—1l
1 2 2 1 2 2
c Xtl_y+l_z pXtl_y-l_z
1 2 2 1 2 2

Hwéng dan giai
Puong thing d va d' ¢6 vecto chi phuong 14n luot 13 a = (—4;1;1) va b= (-6:1;2).
Lay M(3-452+6-1+1)ed N (-6t'1+12+2¢t")ed’ .

MN =(~61"+4t =31 1 +3;21' — 1 +3)
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Dang 11.

VD 40.

VD 41.

‘ o MNla |[MNa=0 (3/=2t+2=0 r=1
MN 1a doan vudng goc chung < R L & &
MN L b MN.hb=0 411 =27t +27=0 =0

= M(-1;,-1;,0),N(0;1;2)

Phuong trinh MN 1a phuong trinh duong vudng goc chung cia d va d' nén c6 phuong trinh:

x+1  y+1 _z
1 2 2
Chon dap an C.

Viét phuong trinh dudng thang A di qua diém M, cat duong thang d va thoa man dieu kién
cho trudc.
biéu kién cho trude la:

e \udng goc véi dudng thang A, cho trudc.

e Song song véi mot mét phang (P) cho trudc.

Phwong phap giai:
e Giast A citduongthang d tai M = M c6 toa &6 phu thuoc tham sé ¢ cua d.
e Tirdiéu kién cho trudc dan dén mot phuong trinh bac nhat theo tham s6 + = toa do M
e Viét phuong trinh dwong thing A di qua M, vacé VTCP MM, .

Trong khong gian Oxyz cho diem A(2;0;1) va duong thang d: XT_l =%= 212 . Phuong trinh

duong thang di qua diém A, vubng goc va cit duong thang d 1a:

x=2-t x=2-t x=2-t x=1-1¢
Aqy=0 . B.<y=1 . Ciy=0 . D.iy=0
z=2+t z=1+t¢ z=1+t z=1+t¢

Huéng din giai

Puong thing d 6 vecto chi phuong u = (1;2:1)
Goi A 1a duong thang di qua diém A, vudng goc va cit d tai M = M (1+£262+m).
Vid LA=uAM=0 <4r=0<1=0=M(1;0;2).

x=2-t
Phuong trinh A cantim 1a: <y =0

z=1+t
Chon dap an C.

x=1-t

-2 2 —
X2 _*2_z93 e va

1 1

Trong khong gian Oxyz , cho hai dudng thang d, :
z=—1+t¢
diém A(1;2;2). Buong thang A di qua A, vudng goc véi d, va cat d, c6 phuong trinh 1a
x—lzy—2:z—2. B.x—lzy—Zzz—Zl
-2 3 -1 -1 -3 4

A
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C.x—lzy—Zzz—Z. D.x—lzy—2:z—2.
1 3 5 1 3 -4

Huwéng dan giai
Puong thang d, c6 vecto chi phuong u =(1;1;1)
Goi A la duong thang di qua diém Avacit d, tai M = M(1-t;1+26,-1+1).
AM =(~1;2t - 1;t-3)
Vid LA=uAM=0 <2t=4<1=2= M(-1;51).

Phuong trinh A can tim di qua A(l; 2;2) vanhan AM = (—2;3;—1) lam vecto chi phuong nén

, . x—-1 y=-2 z=-2
cO phuong trinh: = =
P 8 -2 3 -1
Chon dap an A.
« . . 5 x-1 y-1 z+1 __ B
VD 42. Trong khdng gian Oxyz, cho duong thang d : N = 3 = - mat phang

(@):2x+y—2z+3=0 vadiém A(1;2;—1). Puong thang A qua A cat d va song song Véi
mp(a) c6 phuong trinh la

x—=1 y-2 z+1 x—=1 y-2 z+1

A . B.
1 2 1 1 -3 -1
C-x—lzy—2:z+1. D.x—lzy—2:z+1.
2 -2 2 1 1 3

Hwéng dan giai

Mit phang () c6 vecto phap tuyén n= (2;1;-1)

Goi A 1a duong thing di qua diém Avacat d tai M = M(1-51+26-1+1).

AM =(~1;2t - 1;1)

Vi (a) /A= nAM =0 o —t=1a1=-1= M(2-1;-2).

Phuong trinh A can tim di qua A(1;2;—1) vanhan AM = (1;-3;—1) 1am vecto chi phuong nén

c6 phuong trinh: x—1 = y—2 = 2+l
1 -3 -1

Chon dap an B.

Dang 12. Viét phuong trinh duong thang A cat hai duong thang d, va d, va thoa man diéu kién cho
trudc.
biéu kién cho truée 1a:
e Di quamot diém M cho trudc khong thuoc d, va d, .
e Song song véi duong thang d cho trugc.
e \Vudng goc véi mit phang (P) cho trudc.
Phwong phéap giai:
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VD 43.

VD 44.

o Gidslt A cat d, va d, lan luottai A va B, khidé Aed,Bed,.

e Tur diéu kién cho trudc xac dinh dugc toa d6 diém A,B.

e Khi dé duong thing A 1a duong thing di qua A va nhan vecto = u, = AB lam VTCP.
Cu thé:

e Néu diéu kién 1a di qua diém M thi A, B,M thang hang.

e Néu diéu kién song song véi dudng thing d thi AB cing phuong véi u, .

o Néu didu kién vudng géc véi mat phing (P) thi AB cing phuong véi 7, .

x=2

Trong khdng gian Oxy:z , cho hai dwong thang c¢6 phuong trinh d, : 3 y+1= 2+3

va
x=3 y-7 z-1
1 2 -1
M(3;10;1).

d

2

. Viét phuong trinh dwong thang cit d, va d, dong thoi di qua diém

Hwéng dan giai
Goi duong thang can tim 1a d va gia sir d cat hai duong thang d, va d, lan luot tai

A(2+3a;-1+a;-3+2a)ed, va B(3+b;7-2b;1-b)ed,
Do duong thing d di qua M(3;10;1) = MA=kMB
MA=(3a-La-11,-4+2a) ; MB =(b;~2b-3;~b)

3a-1=kb a=1
=<a-11=2kb-3k=<k=2
—4+2a=-kb b=1

x=3+2t
Phuong trinh duong thang d 1a: < y =10—10¢
z=1-2t

Trong khong gian Oxyz , viét phuong trinh duong thang song song véi dudng thang d, va cat
ca hai duong thang d, va d,, biét phuong trinh cua d,,d,,d, 1a:

x=1 | ) 5 x=-1+21
d :]y=-2+6t dzle_ =y1 =Z; d:y=3+1
z=1-1 z=t'

Huéng din giai
Puong thang d, co vecto chi phuong U= (0;6;—1)

Goi duong thang can tim 1a d va gia sir d cat hai duong thang d, va d; lan luot tai

A(1+a;—2+4a;2+3a) ed, va B(—-1+2b;3+b;b) ed,

AB=(2b-a-2;b—4a+5b-3a-2)
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VD 45.

Dang 13.

2b—a-2=k.0 a=0
Do duong thang d song song véi d, = AB=ku = b—4a+5=k6 < k=1
b-3a-2=-k b=1

= A(1;-2;2), B(1;41)

Phuong trinh duong thing d di qua A va c6 vecto chi phuong 1a AB = (0;6;—1) nén cé
x=1

phuong trinh { y =-2+6¢
z=2+t

Trong khéng gian toan ¢ Oxyz , cho mit phang (P):x—6y—3z+1=0 va hai dudng thing
d: x;rl = y;I = ZIZ Va d, : XIZ :%2:%. Viét phuong trinh duong thang d vuéng

goc véi (P) dong thoi cat hai duong thang d, va d,.

Hwéng dan giai
M3t phang (P) c6 vecto phéap tuyén n=(1;,-6;-3)
Goi duong thang can tim 1a d va gia sir d cat hai duong thang d, va d, lan luot tai
A(-1+2a;143a;2+a) ed, va B(2+b;—2+5b;-2b) e d,

AB=(b—2a+3;5b—3a~3%-2b—a-2)

b-2a+3=k a=1
Do duong thing d vudng géc véi (P) = AB=kn < {5b—3a—~3=~6k < {b=0
2b-a-2=-3k |k=1

= A(1;4:3),B(2:-2;0)

Phuong trinh duong thang d di qua A va 6 vecto chi phuong 1a AB = (1,-6;-3) nén cé
x=1+t

phuong trinh { y=4—-6¢
z=3-3¢

Viét phuong trinh duong thang A nam trong mét phang (P) va cét hai duong thang d, va d,.
Phwong phap giai:

e Duongthang A nam trong mt phang (P) va cit duong thang d, tai A= A=(P)Nd,

e Duodngthang A nam trong mat phang (P) va cét duong thang d, tai B= B=(P)Nd,

e Timtoadd diém A va B, tinh AB

e Dbuongthing A diqua A vanhan AB lam VTCP.
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VD 46.  Viét phuong trinh cta duong thing A nam trong mat phang (er):x+y—2z+1=0 va cit hai

x=1-t Xx=2-1
duongthang d,:{y=t vad,:qy=1+2t".
z=1+t z=4
A Xy _z-1 g X-1_»y _z=1
1 -2 1 1 -3 1
c Xl _y_z-1 p *x=l_»y_z=1
1 1 -2 1 -3 -1

Huwéng dan giai
Goi A 1a giao diém cua d, va () nén toa d diém A thoa hé

x=1-t t=0
y = = A(30;1)
z=1+t y=0
X+y—-2z+1=0 z=1

Goi B 1a giao diém cia d, va (a) néntoa do diém B thoa hé

x=2-t' t=4

=1+2t' X=-2
y = = B(-2;9;4)
z=4 y=9

X+y—-2z+1=0 z=4

AB =(-3,9;3)
Puong thang A thoa man bai toan di qua A(1;0;1) va c6 VTCP u, = —%@ =(L-3-1)

. . Lox—1 -1
Phuong trinh chinh tac cia duwong thang A |a: LAt A Sy

Chon dap an D.

VD 47. Trong khdng gian toan &6 Oxyz , cho hai duong thang d, x;l = y_ll = ZII

x—1_y-2 z+1
1 1

duong thang A ndm trong (P) va cét ca hai duong thang d,,d, |2

A.x+1:y—1:z—y

d,: va mat phang (P):2x—y+z+2=0. Phuong trinh chinh tic cua

x+1 y-1 z-1

B.
1 2 3 3 -2 4
C.x+1:y—1:z—y D.x+1:y—1:z—y
3 2 -4 1 2 -2

Huéng din giai
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VD 48.

x=-1+2t x=1+¢
Puong thang d, va d, c6 phuong trinh thamsd 13 d,:<y=1-¢ va d,:{y=2+¢
z=1+t z=—-1-2¢

Goi A 1a giao diém cua d, va () nén toa do diém A thoa hé

X=-1+2t t=0

=1-t Xx=-1
y = = A(-L11)
z=1+t y=1

2X—-y+z2+2=0 z=1

Goi B 1a giao diém cua d, va (a) néntoa do diém B thoa he

Xx=1+t' t=1

J N —B(2,3-3)
z=-1-2t' y=3
2X—-y+2+2=0 z=-3

Pudng thing A thoa man bai toan di qua A(-1;1;1) va c6 VTCP u, = AB =(3;2;—4) nén c6
x+1 y-1 z-1
2 4

phuong trinh chinh tac I

Chon dap an C.

Trong khong gian toan do Oxyz , cho mit phang (P): x—3y+2z+7=0 va hai duong thang
I:i:y—_zzE a dzzx_4:Z:Z_3 . Phuong trinh duong thang A nam trong (P) cat

-1 2 3 1 1 2

cad vad,la

A x+1=y—4=z—3. B x+1=y—4=z—3.
2 -1 1 1 -1 2

C x+1=y—4=z—3. D. x+1=y—4=z—3.
1 1 2 1 2 2

Huéng din giai
xX=-t x=4+1
Puong thang d, va d, c6 phuong trinh tham s6 13 d, :{y=2+2t va d,:{y="
z=3¢ z=3+21

Goi A 1a giao diém cua d, va (o) nén toa do diém A thoa he
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=2+2t =
y = = A(-14;3)

X—-3y+2z+7=0 z=3

Goi B 1a giao diém cua d, va (a) nén toa do diém B thoa he

X=1+t' t=0

=2+t x=1
Y = = B(1,2-1)
z=-1-2t y=2
X=3y+2z+7=0 z=-1

AB =(2;-2;-4)
Puong thing A thoa man bai toan di qua A(-14;3) vac6 VTCP u, = %@’ =(L-1;-2) nén

x+1 y-4 z-3
-1 2

c¢6 phuong trinh chinh tic Ia:
Chon dap an B.

Dang 14. Viét phuong trinh duong thang A di qua diém A (P), nam trong mét phang (P) va vuéng
goc véi duong thang d.
Phuong phép giai:
e TimVTCPcua d 1 u, vaVTPT cua (P) 1a n, .
e Puong thing A c6 VTCP 13 u, = [u:Z]

e Viét phuong trinh duong thang A di qua A va cd VTCP vira tim duoc & trén.
VD 49. Trong khong gian toa d Oxyz, cho mat phang (P):2x+y—2z-2=0 va duong thang

x=1+t¢

d:4y=2t .DPuongthang A di qua M(1;2;1) ndm trong (P) va vudng goc véi d cé phuong
z=-1

trinh:

x—lzy—2:z—1 B x—lzy—2:z—1
4 -2 -3 -4 -2 3

x—lzy—2=z—1 D x—lzy—2=z—1
4 2 3 4 -2 3

A

C.

Huéng din giai
Puong thang d c¢6 vecto chi phuong u, =(1;2;0), mat phing (P) c6 vecto phép tuyén
n=(21;-2).
buong thang A nam trong (P) va wudbng goc Vvéi d nén c6 VTCP

u=[uin]=(-42-3)=~(4-23)
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VD 50.

A diqua M(1;2;1) vacoé VTCP u =(4;-2;3) nén c6 phuong trinh x;l - y—22 _ Z;1 .

Chon dap an D.

Trong khéng gian toa do Oxyz, cho mat phing (P):2x+y+z+2=0 va dudng thing
x=1+2¢
d:{y=t . Puong thang A di qua giao diém cua (P) va d, vudng goc véi d nam trong
z=-2-3¢

(P) c6 phuong trinh:

x=—1-t x=—1+t¢ x=1+t¢ x=—1+t
A Jy=—-1-2t. B.{y=-1+2¢. C.qy=2-2¢. D.{y=-1-2¢.
z=1 z=1 z=-3 z=1

Hwéng dan giai

x=1+2¢ r=-1

. \ . c R ” N n s LA y:[ x=_1
Goi M la giao diém cua d va (P) suy ratoa do M thoa hé: - = .
Z=—2—Jt y=-

2x+y+z+2=0 z=1
:>M(—1;—1;1)
Puong thang d c6 vecto chi phuong Z:(Z;l;—S), mit phang (P) c6 vecto phap tuyén
n=(211).
buong thang A nam trong (P) va wudng géc Vvéi d nén c6 VTCP

u=|u;n|=(4-8,0)=4(1-20)

x=-1+t¢
A di qua M(—l;—l;l) vaco VTCP ;t=(1;—2;0) nén c6 phuong trinh < y =—-1-2¢
z=1

Chon dap an D.
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Dang 15. Vi tri twong doi cua duong thang va mat phang.

VD 51.

Phwong phap giai:

X=X, +at
e Cho mitphiang (P): Ax+By+Cz+D =0 vaduong thing d:qy =y, +bt,(teR).
Z=17,+ct
X=X, +at (1)
=Y, +bt 2
e Xét hé¢ phuong trinh =0 (2)
Z=17,+ct (3)
Ax+By+Cz+D=0 (4)

e Thay (l),(Z),(3) vao (4) ta cd phuong trinh
A(X, +at)+B(y, +bt)+C(z,+ct)+D=0(*)
TH1: (*) vd nghiém thi d va (P) khong c6 giao diém hay d va(P) song song
TH2: (*) c6 1 nghiém t duy nhatthi d va (P) c6 1 giao diém hay d va (P)cat nhau tai 1 diém
TH3: (*) c6 v s6nghiémthi d va (P) c6 vo s6 giao diem hay d nam trong mét phang (P)

Chay:

1. Trong truong hopd //(P) hogc d = (P) thi VTCP cua d va VTPT cua (P)vudng goc
2. Khi d //(P) thi khodng cach gia d va (P)chinh 1a khodng cach tir mgr diém trén d deén
mt phang (P)

(Bai 14 SGK trang 97) Cho mit phang (e):2x+y+3z+1=0 va dudng thiang d c6 phuong

X=-3+t
trinh tham s6: 4y = 2—2t. Trong c&c ménh dé sau, ménh dé nao ding ?
z=1
A.d L(a); B. d cit (a); C.d//(a); D.d c(a).

Hwéng dan giai
Céch 1: Xét phuong trinh 2(-3+1t)+2-2t+3.1+1=0 <> 0=0 (luén dung véi moi t) vay
dva (a) c6 vo s6 diem chung hay d = («).
Chon dap an D.
Cach 2: Ta c6 vecto phép tuyén cia («):2x+y+3z+1=0 la n=(2;13),vecto chi phuong
duong thang d 1a u=(4-2;0)ma nu=2-2=0=>n L u(loai A vaB).
Trén duong thang d 1ay M (-3;2;1), thay toa do M vao phuong trinh (&) ta dugc
—6+2+3+1=0 ding vay d =(«).

Chon dap an D.
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VD 52. (Baitap 3.71 - SBTCB trang 119) Toa d6 giao diém M cua dudng thang
Xx=12 y-9 z7-

d 7 3 1vélmzjltph:fmg ():3x+5y-z-2=0la
A.(30;1); B. (0;0;-2); C.(L16); D.(12;9;1).
Huwéng dan giai
Xx=12+4t
Phuong trinh tham sd cua d 1a: { y=9+3t
z=1+t.

Thay x,y,z & phuong trinh trén vao phuong trinh tong quat cua («) ta dugc:
3(12+4t)+5(9+3t)—(1+t)-2=0< 26t =-78 < t=-3. Vay dcit («)va giao diém la
M, (0;0;-2).
Chon dap an B.

VD 53. (Bai3.72 SBTCB trang 120) Cho mit phang (&):x+3y+2z+1=0 va dudng thang d c6

X=1+t
phuong trinh tham sé: { y=2-t
z=1+2t.

Trong c&4c ménh dé sau, ménh dé nao dung ?
A d//(a); B. dcit (a); C.dc(a); D.d L(a).
Hwéng dan giai
Xét phuong trinh (1+1t)+3(2—t)+1.(1+2t)+1=0 < 0.t = -3 (phuong trinh v6 nghiém) vay
dva (a) khong c6 diém chung hay d//(«).

Chon dap an A.
.. . 2 x-1 y-1 z-2 . _. ..
VD 54. (Bai3.73 SBTCB trang 120) Cho duong thang d: =5 =3 va mat phang
(@):x+y+z-4=0. Trong cAc ménh dé sau, ménh dé nao ding ?
A. d cit (a); B. d//(«); C.dc(a); D. d1(a).

Huéng din giai
X=1+t
Phuong trinh tham s6 caa d 1&: < y =1+ 2t
z=2-3t.
Xét phuong trinh (1+1t)+(1+2t)+(2-3t)—4 =0 < 0.t = 0(phuong trinh v s6 nghiém) vy
dc(a).

Chon dap an C.
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Dang 16. Vi tri tuong doi giira hai duong thang.

Phuong phap giai:
e Cho hai duong thang:
A, diqua A va c6 vecto chi phuong a .
A, di qua B va co vecto chi phuong b.
e Tacd cac truong hop sau:
> A, va A, cling nam trong mot mp < [Zz,l;] AB=0

, [a ,EJ #0
» A, va A, cat nhau < o
i,b).AB=0
[, b]=0
» A vaA,songsongvéinhaues <- T
[AB b |#0
i, b|=0

> A va A, trungnhaus - o
|AB b ]=0

> A, va A, chéo nhau [5,5}.@ #0

x=1 y-1 z2-2

VD 55.  Trong khdng gian véi hé toa do Oxyz , cho hai duong thang A, 1 1 2 va
X =2t
A,:4y=1-2t . Trong cac ménh dé sau, ménh dé nao ding?
z=-1-8t
A A TTA,. B.A, LA,. C. A=A, . D.A, va A, chéo nhau.

Huéng din giai
Taco: A,diquadiém A(1;1;2) vaco vecto chi phuong l](l; ~1,-4)
A, di qua diém B(0;1;—1) va co vecto chi phuong

[Ul,U2:|:0_> nén A, //A,. u(2;-2;-8)

W

Chon dap an A.

VD 56. Trong khdng gian véi hé toa d6 Oxyz , cho hai duong thang d, va d, cit nhau c6 phuong trinh

1 . 3 X=6+3t

X— - - ,

d,: ;= yl =2 va d,:<y=-1-2t. Toa do giao di€ém cua d,va d, la:
Z=-2+t

A. —3,5:—-5 . B. 35.—5 . C. 32,—5 . D. 3,—55 .

Hwéng dan giai
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X=1+2s
Phuong trinh tham s6 ctia duong thang d, :{y=7+s ;(S € R)
Z=3+4s
25s-3t=5() s 2
Xét hé phuong trinh: < s+ 2t =-8(2). Tt (1) va (2) ta cé: {t __ 3 thoa man (3), tic la d, va
4s—-t=-5(3) B

d, cit nhau. Khi d6 thé t =—-3 vao phuong trinh d, ta dugc (-3;5;-5)

Chon dap an A.
VD 57.  Trong khéng gian véi hé toa do Oxyz , cho hai duong thang: (d,):

(dz):XT+1 :yTJFB :i . Véi gid tri nao cua m thi (d,) va (d,) cét nhau?

Am=1. B.m=-1. Cm=2. D.m=3.
Huoéng dan giai
X =28 X=-1+3t
Phuong trinh tham s6 cta (d,):<y=-3s,(seR) va (d,):qy=-5+2t,(teR)
Z=ms 7=t
3t-2s=1(1)
Dé (d,) va (d,) cat nhau thi h¢ phuong trinh sau c6 nghiém: < 2t+3s=5(2).
ms =t 3)

t=1 ,(t=1
Tu (1) va (2) ta co: {s—l' The { vao (3) ta dugc m=1.

Chon dap an A.

Xx=1+t
VD 58. Trong khong gian véi hé toa d Oxyz, cho hai duong thang d 1<y =2+t va
z=3-1
x=1+2t
d’:4y=-1+2t". Trong cAc ménh dé sau day, ménh d& niao ding ?
z=2-2t
A. d cat d". B. dva d’ chéonhau. C. d=d’ . D.d/d".
Huéng din giai
Phwong phap tw luan :
Puong thing d ¢6 VTCP u = (1;1;-1).
Puong thing d’ c6 VTCP U’ =(2;2;-2).
Tathdy U'=2u nén U,U’ 1a hai vecto cling phuong. Suyra d//d’ hoac d =d’.
Mt khac, 1ay M (1;2;3) ed , thay vao phuong trinh tham sb cua duong thang d’ ta duoc:
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Dang 17.

VD 509.

1=1+2t ! :2
2=-1+2t'= t’:E (v6 nghiém). Suyra M(L;,2;3) ¢d’.
3=2-2t o
t=—2=
2

Turdésuyra d//d'.
Chon dap an D.

Khoang cach tir mot diém dén mot duong thang.

Phwong phap giai:
% _ y—bYo ~ 2% Khoang cach tr M
C

e Cho diém M (X,;Y;2,) va duong thang A: X=
a

dén d. Ky hiéu: d(M,A).

[Mo. ]
g

Trong khéng gian véi hé toa do Oxyz , cho diém M (2;0;1) va dudng thang d c6 phuong trinh

d(M,A)=

1 -2 . , .
XT = % = ZT Khoang cach tir diém M t6i duong thang d bang

AA12 . B.\/3 . c2 . p. 12

Huoéng dan giai
Phwong phap tw luan:
Goi H lahinh chiéu cia M trén duong thang d thi H ed = H(1+1t;2t;2 +1)..

Tacd: MH = (t—1;2t;t+1) va u=(L21) lamot VTCP cua d.
ViMH ld <o MH LuasMHU=0<t-1+4t+t+1=0<t=0 nén H(L0;2).

Khoang cach tir diém M t6i duong thang d bang d6 dai doan MH .

Taco MH =\W\=1/(—1)2 +07+12 =+2.

Chon dap an C.
Phuwong phap tric nghiém :

Ap dung cong thic tinh khoang cach tr M t6i d la: h=———= , véi M, ed.

[
i
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Dang 18. Khoang céch giira hai duong thang chéo nhau.

Phuong phap giai:

X=X +at X=X,+a't
e Cho hai duong thing chéonhau : A, :{y=y,+bt va A,:{y=y,+b't .
Z=17+ct z=1,+C't

Khoang cach giita hai duong thang A,va A, . Ky hiéula d(A;;A,).

e Taco:
A, qua M, =(%;Y,:2,) €6 u =(a;b;c), A, qua M, =(X%,;¥,;2,) €0 u, =(a’b’c’).

L | M

[u0]
A . i paa . s . 2 x-3 y+2 z+1
VD 60.  Trong khdng gian véi hé toa do Oxyz , cho hai duong duong thang (A, ): = = ,

o Khi do: d(Al,Az):‘[

-4 1 1
(Az):__XG :yT_l =Z;22. Khoang céch gitra (A, )va(A, ) la:
A3. B. 3. C.\14. D.9.

Hudéng dan giai
A, qua diém A(3;,—2;—1) va ¢6 vécto chi phuong u, (—4;1;1)
A, qua diém B(0;1;2) va c6 vécto chi phuong u,(—6;1;2)
AB = (~3,3,3),[u U, | = (52:2)

0

Chon dap an A.

X+7 y-5 7-9
-1 4

VD 61. Trong khdng gian véi hé toa dd Oxyz , cho hai dwong thang d, :

X y+4 z+18
3 -1
A.25. B.20. C.15. D.V15.

Huéng din giai
Goi M (-7;5,9) ed,, H(0;—4;-18)ed,. Taco MH =(7;-9;-27), a, =(3;—L4)suyra

[MH 2]

.

d,: . Khoang céch gitta hai duong thang d, va d, la:

\[W’a—dz]\=(—63:—109:20)- Vay d(d,.d,)=d(M.d,) = = 25.

Chon dap an A.
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VD 62. Trong khoéng gian voi hé toa do Oxyz, khoang céch gitta hai duong thang

dl;x;zzlzz_*l va d, XoT_y-2_ 7 .
4 6 -8 6 9 12
35 35 854
A X2 B. [~ c. [22 D. /30.
17 17 29

Huwéng dan giai
d, ¢ vecto chi phuong uj(4; —6;-8); d, co vec to chi phuong @(—6; 9,12)

4 -6 - - —
Ta co: o :E :E nénnén u, va u, cung phuong = d, va d, song song hoac tring nhau.
Chon A(2;0;-1) ed,,B(7:2,0) ed, . Tacd: AB(5;2:1);| AB,uU, | = (15;-66;57)

[A8.u] s scesr <@y _ J30

Khi do: d(d,,d,)=d(A,d,)="—
1d0 (1 ) ( ) ‘UZ‘ \/(—6)24—(9)24—(12)2

Chon dap an D.
Dang 19. G6c giita hai duong thang.

Phwong phap giai:

e Cho hai duongthing: d: 2o _Y Yo _Z7% a g XZX Y=Y 274
a b c a' b’ c'
e Goi a=(d,d"). Thi: cosa = uy aa'+bb +cc
‘UHU ‘ Ja2 +b? +c? Ja?+bh?+c?
X=-1+t
VD 63.  Trong khdng gian véi hé toa do Oxyz , s do ctia goc tao boi hai duong thang (d,): 1y =2
z2=2+t
Xx=8-2t
va (d,):qy=t la:
z=2t
A.90°. B.60°. C.30°. D.45°.

Hwéng dan giai
Vécto chi phuong cua d, :u, = (1;0;1)
Vécto chi phuong cua d, : @ =(-212)
Taco: uu,=0=>d, Ld,
Vay s6 do ciia goc tao bai d, va d, la: 90°

Chon dap an A.
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VD 64.

VD 65.

X=-1+t

Trong khong gian vai hé toa dd Oxyz , cho hai dudng thang (A):qy= J2t va

Z2=2+t
X=2+t
(A,):1y=1+2t. Véi gia tri nao ciia m thi (A,)va (A, )hop véi nhau mat goc 60°?
Z=2+mt
1
A m=-1. B.m=1. C.m=—. D.m:—g
2 2
Hwéng dan giai
Vécto chi phuong cua A, : uj =( V2 ;1)
Vécto chi phuong cia A, : u_; = (L~/2;m)
Ta co: cos60° =‘cos U, U, | & m+3=ym?+3em=-1
Chon dap an A.
Trong khong gian vai hé toa d6 Oxyz , s6 do cua goc giira 2 duong thang
) ) 3 x=1+2t
X— z—
A _Yre_ vad:qy=-1-t la
-1 1 1
z=1+3t
A. 0°. B. 30°. C.90°. D. 60°.

Huoéng dan giai
Aco vec to chi phuong Q(—l;];l) ; d c6 vec to chi phuong E(Z; -1,3)
Uy U, =(-1)2+1.(-2)+1.3=0 nén (A,d)=90°

Chon dap an C.

Dang 20. Vi tri twong ddi giita dwong thang va mat cau.

Phwong phap giai
e Chomitcau S(I;R) vaduong thang A .
Goi H Iahinh chiéucua | trén A
d =IH lakhoang cach tr | dén A
e Taco:
» d<Rsuyra A cit S(I;R)
» d=Rsuyra A tiép xtic véi S(I;R)
» d>Rsuyra A khong cat S(I;R)
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VD 66.

VD 67.

Trong khong gian véi hé truc toa do Oxyz. Cho duong thang d va mét cau (S)cé phuong trinh
X=1-t

lad:{y=3+t,(S):x*+(y-1)°?+(z-1)* =6. Giao diém cua duong thang va mit ciu c6 toa
2=2+2t

do:

A. (20,0),(13,2) B.(222),(23) C.(222),(132) D.(220),(523)

Huéng dan giai
Thay X, y,z tir phuong trinh tham s6 ctia d vao phuong trinh mét cau (S )ta duoc:
t=0=(12;3)

1-1)2+(2+1)*+ (2t +1)°’ =6 <=6t +6t =0 <=
(A=0"+ (247 +( ) t:—1:>(2;2;0)

Chon dap an D.
Trong khong gian véi hé truc toa d Oxyz. Cho duong thang d va mét cau (S)cé phuong trinh
Xx=1+3t
lad: y=t ,(S):(x=1)"+y*+22=11.Goi A B lan luot Ia giao diém cua duong thing
z=t
d va mit cau (S). D¢ dai doan thang AB bang:
A. 411 B./33 C.2J11 D. 311
Huéng dan giai
Thay X, Y,z tir phuong trinh tham s6 cua d vao phuong trinh mét cau (S)ta duoc:

t=1=A(411
(4:32) — AB=+/36+4+4 =211

(32 + ()2 + (1) =11 11t ~11=0 <
t=—1=B(-2,-1-1)

Chon dap an C.
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C.BAI TAP CO GIAI

Céu 1.

Céau 2.

DANG TRAC NGHIEM KHACH QUAN
[SGK - NC] Toa d¢ hinh chiéu vudng goc cia diem M (2;0;1) trén duong thing

d:—:X:Z_2
1 2 1

A (1;0;2). B. (2:2;3). C. (0;—2;1). D. (-1;—4;0).

x—1 .
la:

Huéng dan giai:

Phwong phap tric nghiém:

Nhap vao méy tinh: 1(2—A)+2(0-B)+1(1-C)

Sau d6: CALC tai A=1,B=0,C =2 ta dugc 0 = chon dap an A.
CALCtai A=2,B=2,C =3 tadugc —6 #0 = loai dap an B.
CALCtai A=0,B=-2,C=1 tadugc 6 # 0 = loai dap an C.
CALC tai A=—1,B=—4,C =0 taduoc 120 = loai dap an D.

Chon dap an A.

Phwong phap tw luan:

Puong thing d c6 vecto chi phuong u, = (1;2;1).

Goi H 1 hinh chiéu vuéng géc cua M trén d = Hed = H(1+5262+1)
MH =(t- 1,260 +1)

Taco: MHa, =0 < 1(t—=1)+2(2¢)+1(1+1)=0<1=0

Vay H(1,0;2).

Chon dap an A.

x=6-4t

[SGK - NC] Cho diém A(1;1;1) va duong thing { y =-2—1 . Hinh chiéu cia A I&nd c6 toa
z=—1+2¢t

do la:

A. (2;—3;1). B. (2;—3;—1). C. (2;3;1). D. (—2;3;1).

Huéng din giai:
Phwong phap trac nghiém:
Nhap vao may tinh: —4(1-A)-1(1-B)+2(1-C)
Sau d6: CALC tai A=2,B=-3,C =1 ta duoc 0 = chon dap an A.
CALC tai A=2,B=-3,C=-1 taduoc 4 #0 = loai dap an B.
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CALC tai A=2,B=3,C =1 taduoc 6 #0 = loai dap an C.
CALCtai A=-—2,B=3,C =1 tadugc —10+# 0 = loai dap an D.
Chon dap an A.
Phwong phap tw luan:
Puong thang d c6 vecto chi phuong u, = (—4;-1;2).
Goi H 14 hinh chiéu vudng géc cuia A trén d = Hed = H(6—-41,—2—1,—1+21)
AH =(5-41,-3-1;2t-2)
Taco: AHu, =0 < —4(5-41)—1(-3-1)+2(2t-2)=01=1
Vay H(2-31).

Chon dap an A.

x=-8+4t¢
Cau3. [SBT-NC]Choduongthing d:4y=5-2¢t vadiém A(3;—2;5). Toa do hinh chiéu cua
z=t
diém A trén d 1a
A (4;,-1;3). B. (—4;1;-3). C. (4,—1;-3). D. (—4;—-1;3).

Huwéng dan giai:

Phwong phap triac nghiém:

Nhap vao may tinh: 4(3—A)-2(-2-B)+1(5-C)

Sau d6: CALC tai A=4,B=-1,C =3 ta dugc 0 = chon dap an A.
CALC tai A=—4,B=1,C =-3 taduoc 42 #0 = loai dap an B.
CALC tai A=4,B=-1,C =-3 taduoc 6 #0 = loai dap an C.
CALCtai A=—4,B=-1,C=3 tadugc 320 = loai dap an D.

Chon dap an A.

Phwong phap tw luan:

Puong thang d 6 vecto chi phuong u, = (4;-2;1).

Goi H 2 hinh chiéu vuong goc cua A trén d = Hed = H(-8+41,5-211)
AH =(-11+41,7-25;t-5)

Taco: AHu, =0 < 4(=11+41)-2(7-2t)+1(1-5)=0<1=3

Vay H(4-1;3).

Chon dap an A.
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. . , x—4 7—-2 2
Cau 4. Trong khéng gian voi hé toa do Oxyz , cho duong thang A :T = % = 1 va diém
M 2;—1:5 . Goi H la hinh chiéu vuéng g6c cua M trén A . Toa d6 cua H la:
A.H 402 . B.H 2,0;1. C.H 412. D.H —4,0;2 .

Huéng dan giai:

Phwong phap tric nghiém:

Nhap vao méy tinh: 1(2—A)+1(-1-B)+1(5-C)

Sau do: CALC tai A=4,B=0,C =2 tadugc 0 = chon dap an A.
CALCtai A=2,B=0,C=1 tadugc 3#0 = loai dap an B.
CALCtai A=4,B=1,C =2 tadugc —1#0 = loai dap an C.
CALCtai A=-2,B=3,C =1 tadugc 8 #0 = loai dap an D.

Chon dap an A.

Phwong phap tw luan:

Goi H(4+t;t;2+t)e(A). Tacs: MH =(t+2;t+1t-3).

MH., =0<t=0.Suyra H(4,0;2).

Chon dap an A.

X=3+2t
Cau5. Trong khong gian voi hé toa o Oxyz, cho dudng thang (A):qy=4-t vadiém A L,0;,—1 .
Z=—7+t

Goi A’ 1a diém ddi xting véi A qua (A). Toa dd cia A’ la:
A. 9,6;—-11. B. 9;311. C. 32,11. D. 9;6;11 .
Huéng din giai:

Phuong phap tric nghiém:

Nhap vao may tinh: 2(1-A)-1(0-B)+1(-1-C)

Sau d6: CALC tai A=9,B=6,C =—11 ta dugc 0 = chon dap an A.
CALCtai A=9,B=3,C=11 tadugc —25#0 = loai dap an B.
CALCtai A=3,B=2,C =11 tadugc —14 #0 = loai dap an C.
CALC tai A=9,B=6,C =11 tadugc —22 #0 = loai dap an D.

Chon dap an A.

Phwong phap tw luan:

Goi H (3+2t;4—t;—7+t) la hinh chiéu cua diém A 1&n duong thang (A).

Ta co:

AH =(2+2t;4-t;—6+1).
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Cau 6.

Cau 7.

Vecto chi phuong cia duong thing (A) 1a u=(2;-11).
Vi H lahinh chiéu cia diém A 1én dudng thang (A) nén AH L(A)< AHU=0<t=1.
Véi t=1tacé H(5;3-6).
Khi d6 A’ la diém dbi xtng véi A qua (A) khi H 1a trung diém cia doan AA.
Xy =2X, — X,
Vay: toa do diem H 1a {x, =2y, -y, = A'(9;6;-11).
2, =27,—-1,
Chon dap an A.
Trong khong gian véi hé toa dd Oxyz , cho diem M (1;,—3;2) va dudng thang A cé phuong
x-1 'y z-2

trinh —— = =~ = —— Toa do hinh chiéu vudng goc cia diém M trén duong thang A 1a
1 2 1

A.(0;-2;1). B.(-LL-1). C.(30;2). D.(2;2;3).
Huwdéng dan giai:

Phwong phap triac nghiém:

Nhép vao may tinh: 1(1-A)+2(-3-B)+1(2-C)

Sau d6: CALC tai A=0,B=-2,C =1 ta dugc 0 = chon dap an A.
CALC tai A=-1,B=1,C=-1 ta duoc —3+#0 = loai dap an B.
CALCtai A=1,B=0,C =2 tadugc —6#0 = loai dap an C.
CALCtai A=2,B=2,C=3 tadugc —12#0 = loai dap an D.

Chon dap an A.

Phwong phap tw luan:
Goi H(L+t;2t;2+1) e A la hinh chiéu vubng goc cia M trén duong thang A .

Tacd MH = (t;2t +3;t) va u, = (1;2;1) 12 VTCP cua duong thing A .
Vi MH LA@W.E=O®t+2(Zt+3)+t:0<:>6t+6:0<:>t=—1 nén H(0;-2;1)

Chon dap an A.

[SBT - NC] Cho duong thing d : x2—1 21272 inh chidu vudng goc cua d trén mat
phang toa do (Oxy) la
x=0 x=1+2t x=—1+2¢ x=—1+2¢
A Jy=-1-t. B.<y=—1+¢. C.iy=1l+t . D.sy=—-1+¢ .
z=0 z=0 z=0 z=0

Huéng din giai

Mt phing (Oxy) c6 vecto phap tuyén n = (0;0;1), lay M(L-1;2)ed.
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Toa d6 giao diém A cua d va (Oxy) la nghiém cia hé

x-1 y+1 z-2 x=-3
2 1 1 <{y=-3=A(-3-30)
Z=O Z:O

Goi H lahinh chiéu cua M trén (Oxy) = H(1;-10)
. : s - 1=
buong thang d' di qua H(l;—l;O) vanhan u = EAH = (2;1;0) lam vecto chi phuong nén co

x=1+2t
phuong trinh: < y=—-1+¢

z=0
Chon dap an B.
Coéng thirc nhanh:
X=x,+at
> Hinh chiéu vudng géc cua duong thang d: 4y =y, +bt trén mat phang (Oxy) la
zZ= ZO +ct
X=x,+at
d:<y=y,+bt.
z=0
X=x,+at
> Hinh chiéu vudng géc cua duong thang d : 4y =y, +bt trén mat phang (Oyz) 1a
z=z,+ct
x=0
d:3y=y,+bt .
z=2zy+ct
X=x,+at
> Hinh chiéu vudng géc ciia duong thang d:{y=y,+bt trén mat phang (Oxz) la
zZ= ZO +ct
X=x,+at
d:<y=0
z=2z,+ct
x=1+2¢
Cau 8. [SBT - NC] Phuong trinh hinh chiéu vudng goc cua duong thang d :{y =—2+3¢ trén mat
z=3+t

phang (Oxy) la:
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x=0 x=0 x=1+2¢ x=1+2¢
A <y=0 . B.Jy=—2+3¢. C.qy=-2+3¢. D.<y=0
z=3+t¢ z=3+t¢ z=0 z=3+¢

Huwéng dan giai

Ap dung cong thirc nhanh

Chon dap an C.
x=1+2¢
Cau 9. [SBT - NC] Phuong trinh hinh chiéu vudng géc cia duong thang d:{y=—2+3¢ trén mat
z=3+t¢
phing (Oyz) la:
x=0 x=0 x=1+2¢ x=1+2¢
A qy=0 . B.iy=-2+3¢. C.{y=-2+3t. D.qy=0
z=3+t z=3+t z=0 z=3+t

Hwéng dan giai
Ap dung cong thirc nhanh
Chon dap an B.

x=—=—t

5
Cau 10. [SBT -NC] Cho duongthang d:{y =5t vamgt phang (P):3x—2y+3z—-1=0. Goi

Z=z+$
5

d' la hinh chiéu cua d trén mt phang (P). Trong céc vecto sau, vecto nao khong phai I3

vecto chi phuong cua d'?

A. (5;—51;—39). B. (10;—102;—78). C. (—5;51;39). D. (5;51;39).
Huéng din giai:

Puong thang d ¢6 vecto chi phuong u, = (~1;5;3)

Mt phing (P) c6 vecto phap tuyén n, = (3;-2;3)

Goi (Q) 1amit phang chira d va vudng goc véi mat phang (P), suy ra (Q) c6 vecto phap

tuyén 1a n, =| uin, |=(21:12;-13)

Puong thing d' =(P)(Q) co vecto chi phuong la 1 =[ n,;n, | =(~10;102;78).

Chon dap an D.
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X=3-4t
Cau 11. Trong khdng gian véi hé toa o Oxyz , cho hai duong thang (d,):sy=-2+t va
z=-1+t
X =—6t'
(d,):qy=1+t" . Do dai doan vudng goéc chung cua (d,)va (d,) la:
z=2+2t
A3, B.6. C.+3. D.V17.

Huéng dan giai.
Goi M (3-4t;—2+t;-1+t)e(d;) va N(-6t;1+t;2+2t") e(d,).
Taco: MN =(-3+4t—6t;3—t+t;3—t+2t)
Vec to chi phuong cua (d,) va (d,) lan luot a: u, =(-4;11); u, =(-6;12)
MN Lu, [MNu =0
Khi d6 MN la doan vudng gdc chung cta (d,) va (d,) khi —  ~ * <™
MN Lu, |MNu,=0
18t —27t'=18 t=1
&
27t —41t" = 27 t'=0

Ct=1 J—
Vi t' O,taco MN =(12;2)= MN =3.

Chon dap an A.
x+1 y-1 z-1

Cau 12. Trong khong gian véi hé toa & Oxyz , cho hai dudng thang (d, ): 5 . 2 va
X y+2 z1-2 . R . , \ . . .
(d,): 37, T 3 buong vudng géc chung cua (d,) va (d,) co vecto chi phuong la:
Aa —3-31. B.a 3,-33. C.a10,—1. D.a1-32.

Huéng dan giai:

Phwong phap triac nghiém:

Nhap vao may tinh: 2A—1B+3C

Sau d6: CALC tai A=-3,B=-3,C =1 tadugc 0 = chon dap an A.
CALC tai A=3,B=-3,C =3 tadugc 18 #0 = loai dap an B.
CALCtai A=1,B=0,C=—-1 tadugc —1#0 = loai dap an C.
CALCtai A=1,B=-3,C=2 tadugc 110 = loai dap an D.

Chon dap an A.

Phwong phap tw luan:

Ta ¢6: Vec to chi phuong ciia (d,) va (d,) lan luot 1a: u, =(2;-13); u, =(-3;2;-3)

Goi (A) 1a duong vudng géc chung cua (d,) va (d,).
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e
(4)L(d,)
Khi do: vecto chi phuong cua (A) la u= [Jl @] =(-3;-31).

Chon dap an A.

-7 y-3 7-9

Cau 13. Trong khong gian véi hé toa d6 Oxyz , cho hai duong thang d, : X 1 > 1 va

dZ:x—3: y—lzz—l

. Phuong trinh dwong vudng goc chung cua d, va d, la:

-7 2
A.x—3:y—1:z—1. B.x—7:y—3:z—9.
-1 2 —4 2 1 4
C.x—7:y—3:z—9 I:).x—7:y—3:z—9

2 -1 4 2 1 -4
Huwéng dan giai:
Phwong phap triac nghiém:
Nhap vao may tinh: 1A+2B—1C (1;2;—1 la toa do vecto chi phuong d,)
Sau d6: CALC tai A=—1,B=2,C=—4 tadugc 7#0 = loai dap an A.
CALC tai A=2,B=1,C =4 tadugc 0 = chon dap an B.
CALCtai A=2,B=-1,C =4 tadugc -4 #0 = loai dap an C.
CALCtai A=2,B=1,C =—4 tadugc 8 #0 = loai dap an D.
Chon dap an B.

Phwong phap tw luan:
Goi A, B la doan vudng goc chung cua d, va d,.

A(7+m;3+2m;9-m)ed, va B(3-7n;1+2n;1+3n)ed,.
AB=(—4-7n-m;—2+2n-2m;-8+3n+m).
ABn =0 [-6n-6m=0 (m=0 .
Do __ - < = nén A(7;39),B(3,L1), AB =(-4;-2;-8).
AB.n, =0 62n+6m=0 n=0

X-7 y-3 z7-9
2 1 4

Puong thang AB di qua A c6 phuong trinh

Chon dap an B.

x=1-¢

x-2 y+2 z-3

Cau 14. [SBT - NC] Cho hai dudng thang d, : " .

; d, i1 y=1+2¢ vadiém
z=—1+t¢

A(1;2;3). Buong thang A di qua A, vudng goc véi d, vacit d, c6 phuong trinh 1a
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A x—lzy—2:z—3. B, x—lzy—2:z—3.
1 -3 -5 -1 -3 -5

c. x—lzy—2:z—3. D. x—lzy—2:z—3.
1 3 5 1 3 -5

Hwéng dan giai

Phwong phap tric nghiém:

Nhap vao may tinh: 2A—1B+1C

Sau d6: CALC tai A=1,B=-3,C =-5 tadugc 0 = chon dap an A.
CALC tai A=-1,B=-3,C =-5 taduoc —4 #0 = loai dap an B.
CALC tai A=1,B=3,C =5 tadugc 40 = loai dap an C.
CALC tai A=1,B=3,C=—4 taduoc —6#0 = loai dap an D.

Chon dap an A.

Phwong phap tw luan:
Puong thing d, c6 vecto chi phuong u, = (2-1;1).

Gia st d cat duong thang d, N(1-b;1+2b;—1+b)ed,
Do dudng thing d di qua A(1;2;3)va vudng géc véi d, nén AN.u, =0
=2(-b)-1(2b-1)+1(b-4)=0=b=-1=N(2-1;-2)

Phuong trinh duong thang d di qua A(1;2;3) vaco VTCP AN =(1;-3;-5)
x-1 y-2 z-3
1 3 =5

Chon dap an A.

Cau 15. [SBT - NC] Cho duong thang d : XI3 =yT_3=§,mait phing (): x+y—z+3=0 va

diém A(1;2;—1). Buong thang A qua A cat d vasong song véi mp(car) co phuong trinh 13

A x—lzy—2:z+1. 5. x—lzy—2:z+1.
1 2 1 -1 -2 1
x—-1 y-2 z+1 D x—-1 y-2 z+1
1 -2 -1 1 2 1

C.

Hwéng dan giai
Phwong phap tric nghiém:
Vi A//(e) nén u,.n, =0
Nhap vao may tinh: 1A+1B—-1C
Sau d6: CALC tai A=1,B=2,C =1 tadugc 2+#0 = loai dap an A.
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CALC tai A=-1,B=-2,C =1 ta duoc —4 =0 = loai dap an B.
CALC tai A=1,B=-2,C =-1 ta duoc 0 = chon dap an C.
CALCtai A=1,B=2,C =1 taduoc 2#0 = loai dap an D.

Chon dap an C.

Phwong phap tw luan:

Mt phang (a) ¢6 vecto phép tuyén n = (1;1;—1) :

Gia st A citduong thang d tai N(3+b;3+3b;2b)ed

AN =(b+2;3b+1;2b+1)

Do duong thing d di qua A(1;2;—1)va song song véi () nén AN.n=0

1(b+2)+1(3b+1)~1(2b+1)=0=2b=-2 = b=—1 = N(2,0,-2)

Phuong trinh duong thang d di qua A(1;2;—1) vaco VTCP AN =(1;-2;-1)
x-1 y-2 z+1
1 2 -1

Chon dap an C.

xX=t
x=3 y-6 z-1

Cau 16. [SBT - NC] Cho hai duong thang d : :d’ :{y=—t.Puong thang di qua

22 1
z=2
(0,1,1 cat d' vavudng goc d c6 phuong trinh 1a
A X_y-l_z-1 g X _y-1_z-1
1 -3 4 -1 3 4
c X-l_y _z=-1 p X _y-l_z=-1
-1 -3 4 -1 -3 4

Huéng din giai

Phwong phap tric nghiém:

Nhap vao may tinh: 2A+2B+1C

Sau d6: CALC tai A=1,B=-3,C =4 ta duoc —4 #0 = loai dap an A.
CALC tai A=-1,B=3,C=4 tadugc 12 #0 = loai dap an B.
CALCtai A=—1,B=-3,C =4 tadugc 0 = chon dap an C.
CALC tai A=-1,B=-3,C =4 ta dugc 0 = chon dap an D.

Mt khac duong thang di qua A(0;1;1) nén chon d4p 4n D.

Phwong phap tw luan:

SAN PHAM HOQP TAC CUNG TOAN HOC BAC TRUNG NAM



TAI LIEU ON THI THPT QUOC GIA Trang | 129

Cau 17.

Céau 18.

Cau 19.

Puong thing d ¢6 vecto chi phuong u, = (-2:2:1).

Goi A la dudng thang can tim, gia st A cat duong thang d' tai N(r;,—;2)ed’

AN =(t;—t—1;1)

Do dudng thing A di qua A(0;1;1)va vuéng goc véi d nén AN.u, =0
—2(r)+2(—z—1)+1(1)=o©z=—% :N(—%;iﬂj :ﬁ:(—%;—%;l)
Phuong trinh duong thang A di qua A(0;1;1) va ¢ VTCP u=4.AN =(-1;-3;4) Ia:

1 3 4
Chon dap an D.

x y-1 z-1

(Bai tap 24 - SGKNC trang 116) Cho mit phang («):x+3y+z+1=0 va duong thiang
X=1+t
d:{ y=2-t Toadd giao diém A cia dva (a) la:
z2=2-3t
A.A(3;0;4); B. A(3,—4;0); C.A(-3;0;4); D. A(3,0;-4).
Huéng dan giai
Xét phuwong trinh (1+1)+3(2—t)+(2-3t)+1=0< -5t =-10=t=2= A(3;0;-4).
Chon dap an D.
x=(m-1)t
Trong khong gian véi hé toa dd Oxyz , cho duong thang d :qy = (2m+1)t . Vi gi tri ndo

z=1+(2m’ +1)
cia m thi duong thang d nam trong mit phang Oyz ?
A.m=1. B.m=-1. C.m=1lvm=-1. D.m=2.
Huwéng din giai:
Dodc Oyz nén x=0= m—-1t=0=m=1.

Chon dap an A.
A . A n . 2 x-1 y+2 z+43 . _ ..
Trong khong gian vai hé toa @ Oxyz , cho duong thang A: - = o 1: va mat phang
(a):x+3y—2z-5=0. Vai gia tri nao cia m thi A vudng goéc véi (a)?
A m=1. B.m=-1. C.m=3. D.m=-3.
Huéng din giai
Al L — m 2m-1 2
Do A L(a) nén u, van, cung phuong :>T= s~ =m=-1.

Chon dap an B.
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Céu 20.

Cau 21.

Céau 22.

x =11t
Trong khong gian véi hé toa dd Oxyz , cho dudng thang (A):{y =-1-2t va mat phang

z=Tt
(a):5x+my—3z+2=0.D¢ (A) cit ()tai diém c6 hoanh do bang 0 thi gia trj thich hop cua
m la:
A2, B.—2. c3. D.—3.

Huwéng dan giai

Goi M =AN(a)= M(L1t;—-1-2t;7t) .Hoanh do cua diém M bang 0 nén: 11t =0<>t=0
=M (0;-10) e(ar)=5.0+m(-1)-3.0+2=0=>m=2
Chon dap an A.
Trong khdng gian véi hé toa do Oxyz , cho mat phang (P):2x+y+3z+1=0 va duong thang

X=-3+t
d c6 phuong trinh tham sb: | y = 2—2t, trong cAc ménh dé sau, ménh dé nao ding:

z=1
A.d vuédng goc véi (P). B.d cit (P).
C.d song song vai (P). D.d thuoc (P).
Hudéng dan giai
X=-3+t
y=2-2t

Xét hé phuong trinh : 1
=

2X+y+3z+1=0
= 2(-3+t)+(2-2t)+3(1)+1=0 < 0=0(luén dung)
Do d6 hé phuong trinh ¢6 vé s6 nghiém .Vay d thuoc (P).

Chon dap an D.

. . . -3 1 . .
Trong khéng gian vai hé toa d Oxyz , toa do giao diém cua d :XT = y_+1 =§ va mat phang
(P):2x—y—-z-7=0 la:
AM(3,-12). B.M(2;0;-2). C.M(3-10). D.M(-3,10).

Hwéng dan giai
Goi M 1a giao diém cua dudng thang d va (P).
Med=M(@B+t;-1-t;2t)
M e(P):2(3+t)—(-1-t)—(2t)-7=0=1t=0
Vay: M(3;-1,0)

Chon dap an C.
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Céu 23.

Céu 24.

Céau 25.

Trong khong gian véi hé toa do Oxyz, cho dudng thing d : = _412 = y;9 2l mat
phang (P):3x+5y —z—2=0.Toa d¢ giao diéem H cua d va (P) la
A. H(L0;1). B. H(0;0;,-2). C. H(316). D. H(12;9;1).
Hwéng dan giai
X =12+ 4t
Puong thang d c6 phuong trinh tham s 1a: {y =9+3t .
z=1+t

ViH=dn(P)suyra Hed=H(12+4t;9+3t;1+t).Ma H e(P):3x+5y-z-2=0
néntacd: 3(12+4t)+59+3t)—(1+t)-2=0<26t+78=0<=t=-3.
Vay H(0;0;-2).
Chon dap an B.
X=1+t
Trong khong gian véi hé toa do Oxyz , cho dudng thiang d : <y =2t va mat phang
z=1+2t
(P):x+3y+2z+1=0 . Trong cac khang dinh sau day, khang dinh nao dung ?
A.d//(P). B.d cit (P). C.d = (P). D.d L (P).
Hwéng dan giai
X=1+t
Puong thing d :{y=2-t c6 VTCP u=(L-12).
z=1+2t
Mat phang (P):x+3y +z+1=0 c6 VTPT n=(131).
Taco: un=11+(-1).3+2.1=0 nén u_Ln. Tirdésuyra d//(P) hoic d  (P).
Lay diem M (L2;1)ed, thay vao (P):x+3y+z+1=0 tadugc: 1+32+1+1=90 nén
M ¢ (P).Suyra d//(P).
Chon dap an A.

Trong khéng gian véi hé toa d6 Oxyz , cho mit phang (a): 2x +y +3z +1=0 va duong thang

X=-3+1
d:qy=2-2t. Trong cAc ménh dé sau, ménh dé nao diing ?
z=1
A.dL(a) B.d cit () C.d//(«) D.d c(«)

Hudéng dan giai
Phwong phap tw luan:
Puong thang d ¢6 véc to chi phuong U (1;-2;0) va di qua diém A(=3;2;1)

Mt phéng (P) c6 véc to phap tuyén n (2;13).
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Cau 26.

Céau 27.

x 2X, + Y, +32,+1=-6+2+3+1=0
Dé thay: ¢ . —. .
un=2-2+0=0

Vay d ndm trong mat phang (P).
Chon dap an D.

Phwong phap tric nghiém:
2X+Yy+3z+1=0

. X=-3+t .
Xét hé gom phuong trinh d va phuong trinh (P): 2ot <> hé vb so nghiém
y -2 _
z=1
Tir d6 suy ra d ndm trong mt phang (P).
Chon dap an D.
X=1+t
Trong khong gian vai hé toa d6 Oxyz, cho dudng thang d 1<y =2—t va mit phang
z=2-3t

P):x+3y+z+1=0.Toad} giao diém ciia dudng thang va mit phang la:
A.(3,0;4) B.(3,—4;0) C.(-3,0;4) D.(3,0;,—4)
Huwdéng din giai
Phwong phap tw luan
X+3y+z+1=0 X=3

4t A A \ \ \ x=1+t y=0
Xeét h¢ gom phuong trinh d va phuong trinh (P): &
y=2-t z=-4
z2=2-3 t=2

Tir d6 suy ra d cat mat phang (P) tai diém M (3;0,—4).
Chon dap an D.
Phuong phép tric nghi¢m
DZ thay toa do cac diém A(3,0;4); B(3;—4;0); C(~3;0;4) khdng théa man phuong trinh mat
phang (P).
Xx=1+t
Kiém tra M((3;0;—4) théa man phuong trinh d :{y =2—t va phuong trinh mit phang
2=2-3t
(P):x+3y+z+1=0.Vaysuyrad cat mat phang (P) tai diém M((3,0;,-4).

Chon dap an D.

X=3+4t
Trong khdng gian véi hé toa dd Oxyz , cho dudng thang d : 1y = —1—t va mat phang
2=4+2t

(P):x+2y—z+3=0.trong cic ménh dé sau, ménh dé nao diing ?
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A.d song song véi mat phang (P). B.d cit mat phang (P).
C.d vudng gdc véi mét phang (P). D.d ndm trong mét phang (P).
Huéng dan giai
Phuwong phap tu luan
Puong thang d c¢6 véc to chi phuong 5(4; —1:2) vadi qua diém A(3;-1;4)
Mt phang (P) ¢ véc to phap tuyén n(L2;-1).
x Xpo+2yY,—2,+3=3-2-4+3=0 . .
Dé thay: { . Vay d nam trong mat phang (P).
uUn =4-2-2=0
Chon dap an D.
Phwong phép tric nghiém.
x-3 y+1 z-4

Chuyén phuong trinh d vé dang phuong trinh chinh tac:

-1 2
X+2y—-2+3=0
Xét hé gébm phuong trinh d va phuong trinh (P): XT_3 = y—J;:L
Xx-3 7-4
4 2

D& thay hé vo s6 nghiém (ox;y;z). Tirdé suy rad nam trong mat phang (P).
Chon dap an D.

X=1+mt
Cau 28. Trong khong gian véi hé toa @ Oxyz , cho hai duong thang d, :{y =t va
z=-1+2t
Xx=1-t
d,:{y=2+2t.Véigiatri ndo cua m thi d, va d, cat nhau ?
z=3-t
Am=0 B.m=1 C.m=-1 D.m=2

Hwéng dan giai
d,c6 VTCP u, =(m;12) qua M, (10;-1),d,c6 VTCP u, =(-12;-1) qua M, (L2;3).

d, cat d, khi

[u,u, MM, =0 {0.(—5)+2(m—2)+4(2m+1)=0 .
<M=

[Jl,;z]ia (-5;m-2;2m+1) 0

Chon dap an A.
Cau 29. Trong khong gian véi hé toa d6 Oxyz , goi A 1a duong thing di qua diém A 3;—2;—4 , song
Xx—2 y+4 z-1

song véi mat phang («r):3x—2y—3z—7=0 va cit duong thang d: 5 > tai
diém M. Toa d6 diém M Ia;
A M 8,—-85 . B.M 8, —45 . CM —2:31. D.M 885 .
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Huéng dan giai
(a)c6 vec to phap tuyén n(3;—2;-3);d co vec to chi phuong U(3;—2;2)
Taco:M =And =M (2+3t;—4-2t:1+2t) ; AM(=1+3t;—2—2t;5+21)
Vi Asong song véi («) nén:
AM N =0 (-1+3t)3+(-2-2t)(-2)+(5+2t)(-3)=0=t=2
Vay: M (8; -8;5)
Chon dap an A.

. , . . -2 1
Cau 30. Trong khdng gian véi hé toa do Oxyz , cho hai duong thang d, :XT = iﬁ = 2;8 va
-7 y-2 G . X
d, :X_—6 = yT = é . Vi tri twong doi gitra d; va d, la:
A.Trung nhau. B.Song song. C.Cit nhau. D.Chéo nhau.

Hwéng dan giai
d, c6 vec to chi phuong u, (4;—6;-8) ;d, c6 vec to chi phuong u,(—6;9;12)

., 4 -6 -8 , —  — . \
Taco :—6 BT nén u, va u, cung phuong = d, va d, song song hoac trung nhau.
N . . . 2-7 0-2 -1, . . ..
Chon A(2;0;-1) e d, .Thay vao phuong trinh duong thang d, :—6 9 " (v6 nghiém)
Do d6: A(2;0;,-1) ¢d,. Vay d, song song d,
Chon dap an B.
X=-3+2t
Cau 31. Trong khdng gian véi hé toa dd Oxyz , cho hai duong thang d :{y =-2+3t va
Z=6+4t
X=5+t'
d':{y=-1-4t". Toa d6 giao diém cua hai duong thang d va d’ la
z=20+t'
A.(-3,-2;6) B.(3;7;18) C.(5;,-1,20) D.(3,-2;1)

Hwéng dan giai

—3+2t=5+t @
Xét hé phuong trinh: < -2+3t=-1-4t" (2)

6+4t=20+1t 3)
Tir phuong trinh (1) va (2) suy ra t =3 va t'=—2. Thay vao phuong trinh (3) ta thdy né thoa
man. Vay hé phuong trinh trén ¢6 nghiém la t=3,t'=-2.
Suyra d cit d' tai diém c6 toa d¢ (3;7;18).
Chon dap an B.
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Céu 32.

Cau 33.

X=1+mt Xx=1-t'
Trong khong gian véi hé toa dd Oxyz , cho hai duong thang d 1<y =t vadicy=2+2t
z=-1+2t z=3-t'

Gia tri ciia tham s6 m dé hai duong thang d va d' cit nhau la
Am=-1 B.m=1 C.m=0 D.m=2
Huwéng dan giai

lemi=1-t (1)
Xét hé phuong trinh: {t=2+2t’ (2)

142t=3-t" (3)
Pé duong thang d va d’ cat nhau thi hé phuong trinh trén phai ¢6 nghiém duy nhét.
Tu phuong trinh (2) va (3) suyra t =2 va t'=0. Thay vao phuong trinh (3) suyra m=0.
Chon dap an C.

Xx=1+2t
Trong khong gian vai hé toa dd Oxyz, cho hai dudng thang chéo nhau d :Jy =-1-t va
z=1
_92 2 71— . , . s
a2 1" yre_zZ 3. Khoang cach gitra hai duwong thang d va d’ la
A6 R cL D.\2

2 J6
Hwéng dan giai
[Phwong phap tw luan]
Goi MN 1a doan vudng géc chung cia hai duong thang chéonhau d va d' (M ed,N ed").
ViMed=>M(@Q+2t;-1-t;1)) va Ned'=> N(@2-t;-2+t"3+t").
Suyra MN = (1—2t—t";—1+t+t2+t").
Puong thang d va d' lan luot ¢6 VTCP 1a u, = (2,-1;0) va u,. = (-11;1).

3
C(MNLd  [MNu, =0  [2(—2t—t)—(-1+t+t)=0 t=5
Ta co: & . & =
MN Ld MN.u,. =0 —(1-2t—-t)+(-1+t+t)+(2+t) =0 t'——E
2
Tir d6 suy ra MN:(—E;—xljva MN:‘MN‘:E.
2 2 2
Vay khoang cach gitra hai duong thang d va d' bang -

Chon dap éan B.
[Phwong phap tric nghiém]

Ap dung cdng thte tinh khoang céch giita 2 duong thang chéo nhau d va d' 1a:
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o5 Jwn

h= — ,(V6i M ed,M'ed").
o]
A R . A . s 2 x-1 vy z-3
Cau 34. Trong khong gian véi hé toa do Oxyz, cho hai duong thang d, : E = r = 3 va
-1 z-2 ,
d,: g = yT = ZT Khang dinh nao sau day la ding?
A.d,cit d, B.d, trung d, c.d,/d, D.d, chéo d,

Huwéng dan giai
Thi nhit ta thiy d, c¢6 véc to chi phuong u, (1;2;3) ; d, c6 véc to chi phwong u, (2;4;6).
Viy u, =2., .
Mit khac A (L;0;3) € d, nhung khong thugc d,. Tir d6 suy ra d,//d, .
Chon dap an C.

X=3+2t
Cau 35. Trong khdng gian véi hé toa dd Oxyz , cho duong thang A:qy=4—-t vadiém A 1,0;—1 .
Z=—-T7+t

Goi A’ 1a diém ddi xung véi A qua A. Toa do cua A’ a:
A. 9:6;—11 B. 9:3;11 C. 3211 D. 9:6;11

Hudéng dan giai
Goi H(3+2t;4—t;—7+t) lahinh chiéu ciia diém A lén duong thing A,
Taco:
AH =(2+2t;4—t;-6+1).
Vecto chi phuong ciia dudng thang A 1a n=(2;,-11).
Vi H 14 hinh chiéu cia diém A 1én duong thdng A nén AH LA< AHU=0<t=1.
Véi t=1taco H(53,-6).
Khi d6 A’ 1a diém d6i xtiing véi A qua A khi H 1a trung diém cua doan AA.

Xy =2X, — X,
Vay: toa do diem H 1a {x, =2y, -y, = A'(9;6,-11).
Z,=27,—-1,

Chon dap an A.

Cau 36. Trong khong gian véi hé truc toa do Oxyz. Cho duong thing d va mit ciu (S)c6 phuong trinh

X=1-t

la d:s y=3+t,(S):x*+(y—1)°+(z-1)?* =6. Giao diém cua duong thang va mit cau co toa
Z1=2+2t

do:

A. (2;0;0), 1,3;2) B.(2,2,2),(1,2;3

C.(22,2), 1,3;2) D. (2,2,0),(1,2;
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Cau 37.

Huéng dan giai
Thay x,y,z tir phuong trinh tham s6 cua d vao phwong trinh mat cau (S)ta duoc:
t=0=(1,23
(1-t)°+(2+t)°+(2t+1)° =6 = 6t° +6t =0 <= (£2:3)
t=—1=>(22,0)
Chon dap an D.
Trong khdng gian véi hé truc toa do Oxyz. Cho duong thang d va mat cau (S )c6 phuong trinh
X=1+3t
die y=t ,(S):(x-1) +y*+z?=11
la z=t . Goi A B lan luot 14 giao diém cua dudng thang d
vamit cau (S). Do dai doan thing AB béng:
A. 411 B./33 C.2\11 D. 3J11
Huéng dan giai
Thay x,y,z tir phuong trinh tham s6 ctia d vao phuong trinh mat cau (S)ta duoc:
t=1= A(411
(32 +(t)? + (1)’ =11 11t* -11=0 < (411) — AB=4/36+4+4 =211
t=-1= B(-2-1-1)
Chon dap an C.
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DANG TU LUAN
Caul. [SGK —CB] Viét phuong trinh tham s6 cua duong thang d trong mdi trudng hop sau:
a) d diquadiém M (5,4;1) vacé VTCPa=(2-31).
b) d diquadiém A(2;-13) vavudng géc véi mat phang (a):x+y—z+5=0.

x=1+2t
¢) d diquadiém B(2;0; —3) va song song véi duong thang A:dy =-3+3t
=4t
d) d diqua hai diém P(12;3) va Q(5;4;4).
Hwéng dan giai
X=5+2t
a) PTTS cua duong thing d di qua diém M (5;4;1) vaco VTCP a=(2;-3;1)1a: {y=4-3t .
z=1+t
b) VTPT cua (a):x+y-z+5=0 la a=(L1-1)
X=2+t
PTTS ciia dudng thang d di qua diém A(2,-13) vaco VTCP a=(LL-1)1a: {y=-1+t .
z=3-t

c) PTTS cia duong thang d di qua diém B(2;0;-3) va song song véi dudng thang

X=1+2t X=2+2t
Aiy=-3+3t lad:<y=3t
z=4t z=-3+4t

d) Taco PQ(4;2;1). PTTS cua duong thdng d di qua diém P(12;3) vacé VTCP PQ(4;2;1)

X=1+4t
la: Jy=2+2t .
Z=3+t
Cau?2. [SGK—CB] Viét phuong trinh tham sb cia duong thang 1a hinh chiéu vudng goc caa duong
X=2+t
thang d :{y=-3+2t lan lugt trén c4c mat phang sau:
z=1+3t
a) (Oxy) b) (Oyz)

Hwéng dan giai
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a) PTTQcua (Oxy)la z=0, dm(Oxy)=|(§;_%; J
Goi A(2;,-3;1) la diém thudc dudng thang d , hinh chiéu cua A(2;-3;1) 1én (Oxy) la

A'(2;-3;0). Taco Al :(—1;—3;0j:—1(1;2;0)
3 3 3

Vay PTTS cua duong thing A'l di qua A'(2;-3;0) va nhan u(1,2;0) lam VTCP la
X=2+t
y=-3+2t
z=0
b) PTTQcua (Oyz)la x=0, d " (Oyz) =1(0;—7;-5)
Goi A(2;-3;1) la diém thuoc duong thang d , hinh chiéu cua A(2;-3;1) Ién (Oyz) la
= A'(0;-3;1). Taco Al =(0;,—4;-6)
Vay PTTS cua duong thang A'l di qua A'(0;—3;1) va nhan Al =(0;,-4,-6) lam VTCP la
x=0
y=-3-4t
z=1-6t
Cau3. [SGK-CB] Chodiém M (L4;2) vamitphang («):x+y+z-1=0.
a) Timtoad diém H la hinh chiéu cia M trén () ;
b) Timtoa dd diém M’ déixang voi M qua mat phang () ;
Hudéng dan giai

a) Duong thang d di qua M(L4;2) va vudng goc véi (a):x+y+z-1=0 c6 PTTS la:

X=1+t
d:sy=4+t.Goi dn(a)=H(1+t;4+t;2+t),do M'e(a) néntacod t=-2
7=2+t

Vay H(-12,0)
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b)

Goi M'(x;y;z) la diém ddi xtng véi M qua mét phang () suy ra H la trung diém

X+1=-2 X=-3

doan MM’ . Vay < y+4=4 <y=0 = M'(-3,0; 2)

z2+2=0 z2=-2

Cau4. [SGK —NC] Trong khong gian Oxyz, viét phuong trinh tham sb va chinh tic (néu co) cua

cac duong thang sau day:

a)
b)

c)
d)

€)

b)

d)

Céc truc toa d6 Ox, Oy, Oz.

Duong thing di qua M (2;0;-1) vaco VICPu =(-13;5)

Duong thing di qua N (-2;1,2) va cé VTCPu =(0;0;-3)

Duong thang di qua N (3;2;1) va vudng goc véi mat phang 2x—5y +4=0
Puong thing di qua hai diém P(2;3,-1) va Q(12;4)

Huoéng dan giai

X=t
Truc Ox di qua gdc toa do O(0;0;0) va nhan VTCP la T(l;O;O) nén co PTTSla: <y=0
z=0
x=0 x=0
Tuong ty Oy:<y=t; Oz:<y=0
z=0 z=t

Duong thing di qua M (2;0;-1) vaco VICPu =(-13;5)

X=2-t
CoPTTSIaly=3 ,PTCTIaX=2_Y_2*t1
-1 3 5
z=-1+5t
X=-2
Duong thang di qua N (-2;12) va c6 VTCPu=(0;0;-3) la 1y =1
z2=2-3t

Duong thang di qua N(3;2;1) va vudng goc véi mat phang 2x—5y+4=0 c6 dang tham
X=3+2t

s6l1a {y=2-5t
z=1

Duong thang di qua hai diém P(2;3;-1) va Q(1,2;4)

X=2-t
C6 dang tham sé 1a: {y=3-t , Dang chinh tic: x—12 = y—13 = z;l
z=-1+5t
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Caub.

Cau 6.

[SGK —NC] Viét phuong trinh tham s, chinh tic (néu c6) cua cac duong thang sau day:
a) Duong thing di qua diém (4;3;1) va song song véi dudng thang c6 phuong trinh
Xx=1+2t
y=-3t
z=3+2t
b) Duong thang di qua diém (-2;3;1) va song song véi duong thing c6 phuong trinh:
X-2 y+1 z+2
2 1 3

Huwéng dan giai
a) Duong thing di qua diém (4;3;1) va song song véi dudng thang c6 phuong trinh

Xx=1+2t X=4+2t A 3 .
y=-3t c6dangthamsb la { y=3-3t va chinh tic X~ y—3 = Z;
7=3+2t z=1+2t

b) Puong thang di qua diém (—2;3;1) va song song véi duong thang c6 phuong trinh:

, . ) X=-2+2t
X; =yI _Zt codangthamsdla {y =3+t
z=1+3t

X+2 y-3 z-1
13
[SBT — CB] Viét phuong trinh tham sb, phuong trinh chinh tic ciia duong thang A trong céc
troeong hop sau:
a) A diquadiém A(L2;3) vaco VTCPa=(3;31).

va dang chinh tac la

b) A diquadiém B(L0;-1) vavudng goc véi mat phang (a):2x—y+z+9=0.
) A diquahaidiém C(L-11) va D(2,14).
Hwéng dan giai
Xx=1+3t
a) Phuong trinh tham sé cua duongthang A 1a {y=2+3t
z=3+t

x-1 y-2 z-3
3 1

Phuong trinh chinh tic cua duong thang A 1

b) Do A L(a) nén A nhan n, =(2;-11) lam véc to chi phuong

Xx=1+2t
Phuong trinh tham sé cua duong thang A 1a {y =t
z=-1+t
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x-1 v z+1
- 1

Phuong trinh chinh tic cua duong thang A 1a > =

c) CD= (1,2;3) 1a véc to chi phuong ctia duong thang A

X=1+t
Phuong trinh tham s ciia duong thang A 1a {y = -1+ 2t
z=1+3t

x-1 y+1 z-1
1 2 3

Phuong trinh chinh tic cua dudng thing A 1a

Cau7. [SBT-CB] Chodiém M (L-12) vamatphang (a):2x—y+2z+12=0.
a) Timtoado diém H Ia hinh chiéu vudng géc cua diém M trén mat phang ().
b) Tim toa do diém M’ d6i xang véi M qua mat phang ().
Hwéng dan giai
a) Goi H Iahinh chiéu vubng géc cia diém M trén mat phang ().

MH L (@) nén dwong thing MH nhan n, =(2;-12) lam véc to chi phuong.

X=1+2t
Phuong trinh tham s6 cua dudng thang MH 1a {y =-1—t
2=2+2t

Toadd H(1+2t;-1-t;2+2t) e(a) = 2(1+2t)—(-1-t)+2(2+2t)+12=0

<:>9t+19:0<:>t:—%

Vay, H(—Q;E;—@j
9°'9" 9

b) M’ ddixingvéi M qua (), suyra H la trung diém cia doan MM’

Xy = 2Xy — Xy :—%7

29

<9 Yw =2Yy — Yu :E
58

z,, =27, -1, :—E

Caus8. [SBT-NC] Viét phuong trinh tham sé hodc chinh tic caa duong thiang d , biét:
a) d lagiao tuyén cua hai mat phang («):x—3y+z=0va (a'):x+y-z+4=0.

b) d lagiao tuyén ciia mat phang y—2z+3=0 véi mit phang toa do (Oyz).
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Cau 9.

Huwéng dan giai
a) (@) c6 véc to phap tuyén Ia n, =(1,-3;1)

(a') c6 véc to phép tuyén 13 n, = (LL-1)

Suy ra, véc to chi phuong ctia dudng thing d 13 u = [nﬂ1 nt] =(2,2,4)=2(312)

X-3y+z=0 X=-2
y . Chon y=0:>{z_2 .Suyra M (-2;0;2)ed

Xét hé: {
X+y—-z+4=0

Phuong trinh chinh tic ctia duong thang d 1a X%Z = % =

z2-2
2

b) (@) c6 véc to phap tuyén la n = (0,1,-2)

(Oyz) ¢6 véc to phap tuyén la n, = (10;0)

Suy ra, véc to chi phuong ciia duong thang d la u= [nﬂl nj] =(0;-2;-1)

) y—-2z+3=0
Xét hé: - .Chon z=0=y=-3.Suyra M (0;-3;0) ed
x=0
Phuong trinh tham s6 caa duong thang d 1a {y =-3-2t
7=t

[SBT — NC] Cho hai diém A(2;4;-1) va B(5;0;7). Viét phuong trinh tham s6 cia dudng
thang AB, tia AB va doan thang AB.
Huéng din giai
AB = (3; —4;8) la véc to chi phuong ciia duong théng AB .
X=2+3t

* Phuong trinh tham s6 cta dudng thang AB 1a {y =4-4t
z=-1+8t

* Goi M(x,y,z) thuoc doan AB.Khido: {0<y<4 =0<t<I

X=2+3t
Suy ra, phuong trinh tham s6 ciia doan AB 1a {y=4—4t ,véi 0<t<1
z=-1+8t
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X=2+3t
* Phuong trinh tham sb cuatia AB 1a {y=4—4t , voi t>0
z=-1+8t

Cau 10. [SBT —NC] Viét phuong trinh dudng thang trong mdi trudng hop sau day:
a) Diqua A(2;0;-1) vacé VTCPu =—i+3]+5k.
b) Piqua A(-2;1;2) va song song véi truc Oz.
c) biqua A(2;3,-1) va B(1;,2;4).
X=1+2t
d) Diqua A(4;3;1) vasong song véi duong thang A:{y =-3t
z=3+2t

e) Pi qua A(L2-1) va song song véi duong thing giao tuyén cia hai mat phang
(a):x+y—-z+3=0va (a'):2x—y+52-4=0.
f) Diqua A(-2;10) vavudng goc véi mat phang (a):x+2y—2z+1=0.
g) Diqua A(2;-11) va vudng géc véi hai dudng thing lan lugt c6 VTCPIA u, = (-11-2) va
u, =(L-2;0).
Huoéng dan giai
a) Diqua A(2;0;-1) vacé VTCPu =—i+3]+5k.
Taco u=—-i+3j+5k < u=(-135)
o o {qua A(2;0,-1)
buong thang dugc xac dinh -
VTCP u=(-13;5)
X=2-t
Puong thang can lap co phuong trinh {y =3t
z=-1+5t

b) Diqua A(-2;1;2) vasong song véi truc Oz.
Truc Oz. ¢6 VTCP k =(0;0;1)
, qua A(-2,12)
buong thang dugc xac dinh -
VTCP k =(0;0;1)
X=-2

Puong thang can lap co phuong trinh { y =1
z2=2+t

c) biqua A(2;3,-1) va B(1,2;4).
Tacé AB=(-1-15)

, qua A(2;3;-1)
buong thang dugc xac dinh R
VTCP AB=(-1-15)
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Xx=2-t
Puong thang can 1ap co phuong trinh { y =3—t
z=-1+5t

X=1+2t
d) Diqua A(4;3;1) vasong song véi duong thang A:{y =-3t
z=3+2t

X=1+2t
Aly=-3t c6VTCP u=(2-32)
z2=3+2t
, qua A(4;3;1)
buong thang dugc xac dinh -
VTCP u=(2;-3;2)
X=4+2t
Puong thang can lap c6 phuong trinh { y = 3—3t
z2=1+2t
e) Pi qua A(L2-1) va song song véi duong thang giao tuyén cia hai mat phang
(a):x+y-z+3=0va (a'):2x—y+52-4=0.
(@):x+y—-2+3=0 c6 VTPT n=(L1-1)
(a'):2x—y+52-4=0. ¢6 VTPT n'=(2,-15)
Taco u=|n,n'|=(4-7;-3)
, qua A(1;2;-1)
buong thang dugc xac dinh .
VTCP u=(4;-7;-3)
X=1+4t
Puong thang can lap c¢6 phuong trinh {y =27t
z=-1-3t
f) Diqua A(-2;10) vavudng goc véi mat phang (a):x+2y—2z+1=0.
(a):x+2y—22+1=0 ¢6 VTPT n=(L2;-2)
) qua A(-2;10)
buong thang dugc xac dinh -
VTCP n=(1;2;-2)
X=-2+t
Puong thang can lap c6 phuong trinh {y =1+ 2t
z=-2t
g) Biqua A(2-11) va vudng géc véi hai duong thang lan lugt c6 VTCPIA u, = (-11-2) va
u, =(L-2;0).

Taco u= [ul, @] = (~4;,-2;1)
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, _ |qua A(2;-1;1)
buong thang dugc xac dinh -
VTCP n=(-4;-2;1)
X=2-4t
Puong thang can lap c6 phuong trinh { y =—-1-2t
z=1+t

x—=2 y-1

Caull. [SGK-CB]Chodiém A(1;0;0) va A:

Z
2 1
a) Timtoa do diém H 1a hinh chiéu vudng goc caa A trén A
b) Tim toa do diém A’ ddi xang voi A qua duong thing A .
Hwéng dan giai
a) H lahinh chiéuvudng goc cua A trén A = H e A= H(2+1,1+24t)
AH =(1+5;1+281)

A 6 VTCPu, =(1;2;1)

AHLA:E’I.Z:OQ1(1+z)+2(1+2t)+1.z=0@r=—%

Vay HG;O;—%)
b) A’ ddixuangvéi A qua duongthang A < H la trung diém cua AA’
Xy =2x,—x,=2
= Y0 =2y, =, =0
Zy=2z,—-z,=-1
Vay A'(20,-1).

Cau 12. [SBT - CB] Cho diém M (2;-1;1) va duong thing A: XT_l - y—+11 - %

a) Timtoa do diém H 1a hinh chiéu vuéng goc caa diém M trén dudng thang A.
b) Tim toa do diém M’ ddi xang véi M qua duong thang A.
Huéng din giai
a) H lahinh chiéu vuéng goc cia M trén A = H e A= H(1+26;—1—-1,2t)
MH = (2t 1;~1;2t 1)
A ¢0 VTCPu, =(2;1;-2)
MH L A= MHau, =0 2(2t-1)+1(~1)-2.(2t-1) =01 =0
Vay H(L-10).
b) M' i xtngvéi M qua duong thing A < H 1a trung diém cua MM’
X, =2x,—x,=0
=V =2V, — Yy =1
Zyy =22, =2, =—1

vay M'(0-L-1).
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Céu 13.

Céu 14.

Cau 15.

[SBT — NC] Cho ba diem A(-13;2),B(4;0,—3),C(5—L4). Tim toa do hinh chiéu H cua
diém A trén duong thang BC.
Hwéng dan giai
puong thing BC di qua diém B(4:0:—3) va nhan vecto B_(f:(l;—l;7) lam VTCPnén co
x=4+t

phuong trinh tham sé: Y =1
z==-3+Tt

H 14 hinh chiéu vudng géc cua A trén duong thang BC = H € BC = H(4+t;—t;—3+7t)
AH =(5+6,-t-37t-5)

AHLBC:»E.%=0@1(5+t)—1(—t—3)+7(7t—5)=o@r=%
77 9 12

ay H| - == |

Vay (17 17 17)

[SBT — NC] Cho duong thing d:*F2-Y*2_ 2 (4 giém M (4:-3,2). Tim toa do hinh

2 -1
chiéu H ciia M trén duong thang d.
Hwéng dan giai

x=-2+3t
Puong thang d :4y=-2+2¢

z=—t
d c6 VTCPu, =(3;2;-1)
Goi H la hinh chiéu vudng goc cua M 1én d = H ed = H(-2+36;-2+2t;—t)
MH =(-6+361+26,-2 1)
Tacd MH.au, =0 3(~6+3t)+2(1+21)—(-2~1) 1 =1
Suy ra H(1;0,—1)

Xyp =2x, =X, =2
M' &6ixtngvéi M qua d < H latrung diém cia MM' <<y, =2y, -y, =3

Zy =22, -1z, =—4

Vay M'(-2;3;4).

[SBT — NC] Tim toa d6 diém ddi xtng cua M (-3;1,—1) qua duong thang d 12 giao tuyén cia
hai mat phang («r):4x—3y—-13=0 va (a'):y-2z+5=0.
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Huwéng dan giai

x:7—%t
4x+3y-13=0

=>y=-5+2¢.
y—=2z+5=0

Puong thang d :{

z=t

d co VTCPLTd=(—§;2;1j

Goi H lahinh chiéuvudnggoccua M l1énd = Hed = H(7—%t;—5+2t;t]
— 3

MH:(IO—Et;—6+2t;r+1]

Taco W{Id=0@—3£10—§tj+2(—6+2t)+(t+1)=o:»r=ﬁ
2 2 29

Suyra H ﬂ;@;ﬁ
29 29 29
181
Xy :2x1-1_ M:2_9
' A= ’ r.: \ A 5 r 97
M’ doi xtng voi M qua d < H latrung diem cua MM' < <y,, =2yH—yM=2—9
237
ZM _2ZH_ZM _2—9

vay ar 181,973
29 29 29

Cau 16. [SBT — NC] Tim toa d6 diém ddi xtng cia M (2;-11) qua duong thang d Ia giao tuyén cua
hai mat phang («):y+z-4=0 va 2x—y-z+2=0.

Hwéng dan giai

x=1
. B y+z-4=0
buong thang d: =y=4-t.
2x—y—z+2=0 ;
zZ =

d c6 VTCPu, =(0;-11)
Goi H la hinh chiéu vudng géc cua M 1én d = Hed = H(1;4—1;1)
mz(—l;S—t;t—l)

Tacd MHu, =0 —(5—1)+(1-1)=0=r=3
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Suy ra H(1;1;3)

X, =2x,—x,, =0
M' dbixangvéi M qua d < H latrung diém cia MM' <3y, =2y, -y, =3

Zyy =22, —2, =5

Vay M'(0;3;5).
Cau 17. [SGK — CB] Viét phuong trinh tham s ctia dudng thang 1a hinh chiéu vuéng géc cua duong
x=2+t
thang d :4y=-3+2¢ lan luot trén cac mat phang sau:
z=1+3¢
a) (0xy) b) (Oyz)
Huwéng dan giai
> Phuong trinh hinh chiéu vuéng goc cia duong thang d trén mét phang toa do (Oxy) la:
x=2+t
y=-3+2t
z=0

> Phuong trinh hinh chiéu vudng goc ciia dudng thang d trén mat phang toa do (Oyz) la:

x=0
y=-3+2t
z=1+3¢
xX=t
Cau 18. [SGK —NC] Cho duong thang d:1y=8+4r vamitphang (P):x+y+z-7=0.
z=3+4+2t

a) Tim mot VTCPcua d va mot diém nam trén d.
b) Viét phuong trinh mat phing di qua d va vudng goc véi mp(P).

c) Viét phuong trinh hinh chiéu vudng goc cua d trén mp(P).
Hwéng dan giai
a) Puong thang d di qua diém M (0;8;3) va c6 VTCPu, =(1;4;2).
b) Mait phang (,6’) di qua d va vudng goc Vi (P) c6 vecto phap tuyén
n=|uin, |=(21-3)
(B) diqua d nén Me(B) =(B):2(x—0)+(y—8)-3(z—3)=0<=2x+y—3z+1=0.
c) Hinh chiéu vudng goc cua d trén (P) la giao tuyén cua (P) véi mat phang () chia d
vudng goc véi (P) . Vay phuong trinh hinh chiéu cua d 1én (P) la
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x=-8+4t
2x+y-3z+1=0
=<qy=15-5¢.
xX+y+z=7=0 ,
zZ=

Cau 19. [SGK —NC] Cho dudng thang d va mt phang («) cé phuong trinh:
d:x—2=y+1=z—1; (a):2x+y+z-8=0
2 3 5

Viét phuong trinh hinh chiéu vudng goc cia d trén (a).

Hwéng dan giai
Hinh chiéu vudng goc cua duong thang d trén mat phang («) la giao tuyén ciia mét phang
(ar) véi mat phang (), trong d6 () la mat phang chira duong thang d va vudng goc Véi
().
Puong thang d di qua diém M (2;-1;1) va c6 VTCP u, =(2;3;5)
Mt phang (a) c6 VTPT n=(2;L1)
(B) 1a mat phang chira d va vudng goc véi (a) nén cé VTPT a = [ZZ] =(-2:8,—4)
(B) chua d nén Me(B) =(B):—2(x—2)+8(y+1)—4(z—1)=0<= 2x+8y—4z+16=0

40 2
x=—-=t
9 3
2 2x+y+z-8=0
Vay phuong trinh hinh chieu la YT = y:—§+lt
—2x+8y—-4z+16=0 9 3
z=1
X=1+2t
Cau20. [SBT — NC] Viét phuong trinh hinh chiéu cua duong thang d:{y=-2+3t trén mdi mit
z=3+t

phang sau: mp(Oxy), mp(Oxz), mp(Oyz), mp(a):x+y+z-7=0.
Huéng din giai
> Phuong trinh hinh chiéu vuéng goc cia duong thang d trén mét phang toa do (Oxy) la:

x=1+2¢
y=-2+3t
z=0

> Phuong trinh hinh chiéu vudng goc ciia duong thang d trén mat phang toa do (Oxz) la:

x=1+2¢
y=0
z=3+t

> Phuong trinh hinh chiéu vudng goc ciia duong thang d trén mat phang toa do (Oyz) la:
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Céu 21.

x=0
y=—2+3t
z=3+¢
> Hinh chiéu vudng géc cua duong thang d trén mat phiang («) la giao tuyén cia mat phang
(ar) véi mat phang (), trong d6 () 1a mat phang chira duong thang d va vudng goc véi
(@).
Duong thang d di qua diém M (1;-2;3) vaco VTCP u, =(2;3;1)
Mt phang () ¢6 VTPT n=(L1;1)
(B) 1a mit phang chira d va vudng goc véi (a) nén cé VTPT @ = [ZZ] =(2;-1-1)
(B) chua d nén Me(B) =(B):2(x-1)-1(y+2)-1(z-3)=0=2x—y—z-1=0

8
xX==
3
R . . g |2x=y=z-1=0 13
Vay phuong trinh hinh chiéu la ={y=——t
xX+y+z-7=0 3
z=t

[SBT — NC] Viét phuong trinh hinh chiéu vudng goc cia dudng thang d :{y = -2t

trén mt phang (a): x+2y—-2z-2=0.
Huéng din giai
Phuong trinh hinh chiéu vuéng géc la giao tuyén cia hai mét phang («) va () trong d6 ()

la mt phang chira d va vudng goc véi (a).

Dudng thang d di qua diém M(%;O;O] va co VTCP u, =(3;-2;-2)

Mat phang (&) ¢6 VTPT n=(1;2;-2)

(B) 1a mit phang chira d va vudng goc véi (a) nén cé VTPT n7 = i[u_‘;n_oj =(2:1;2)

(B) chua d nén M e(p) :>(ﬁ):2(x—%j+l(y—0)+2(z—0)=0<:>2x+y+2z—7=0

x+2y-2z-2=0

Vay phuong trinh hinh chiéu 1a =
2x+y+2z-7=0
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Xx=1+t'
Cau22. [SBT —CB] Cho hai dudng thing d :X—‘11=VT‘2=§ vad':dy=3-2t
B z=1

Lap phuong trinh dwong vudng géc chung cua d va d’.
Hwéng dan giai
d c6 VTCP la G, =(-1;,2;3) , d' c6 VTCP la U, =(1,-2;0) .
Goi M (1-t;2+2t;3t)ed , N(1+t,;3-2t,;1)ed".
Suy ra MN = (t, +1,;-2t, — 2t, +1-3t +1)

1
— t ==
MN.U, =0 14t —5t, = -5 1
Ta co: ! <:>{ T < 3
MN.U, =0 St +5t, =2 t :i
2 15

pods: M[2:8:1) N[ 2. 23] wN=[2:10
33 15 15 55
Dudng vudng goc chung di qua M(%;%;IJ va nhan vecto u=5MN =(2;1;0) lam VTCP nén

x=%+%
3

c6 phuong trinh : {y = % +1t

z=1

Cau 23. [SBT —NC] Viét phuong trinh dudng vudng goc chung caa cac cip dudng thang sau:

x—2:y—3:z+4 va d,:x+1:y—4:z—4 .

a) d:

2 3 -5 3 -2 -1
X=2+t X=2-2t

b) d:{y=1-t vad':qy=3
z=2t z=t

Hwéng dan giai
a) Puong thang d va d' 1an luot ¢6 VTCPIA u, =(2;3;-5), u, =(3;-2;-1).
biém M ed = M(2+21;3+31,-4-5¢)
biém N ed' = N(-1+3134-21;4-1')
= MN =(=3+3t'-26;,1-21' - 3;8 — '+ 5t)
MN la duong wvudbng go6c chung cia d va d  khi va chi Kkhi
{@,@:o @{2(—3+3t’—2t)+3(1—2t'—3t)—5(8—t'+5t)=0©{5f_38t:43©{t':1
MNu, =0  |3(-3+3"=2t)-2(1-2¢'-3t)-1(8—1'+51)=0  (14'=5t=19  [t=-1

Suy ra M(0;0;1),N(2;2;3) = MN =(2;2;2)
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Viy phuong trinh chinh tic caa duong vudng goc chung A 1a: % = % = ZT_I .
: \ A . L x=2 y-3 z
b) Tuwong tu, phuong trinh duong vudng goc chung la: s Ty
Cau 24. [SGK — NC] Viét phuong trinh duong thing di qua M(1;—1;1) va cét ca hai dudng thing sau

day:

x=1+2¢ x=t
d:iy=t d:{y=—-1-2t

z=3—t¢ z=2+t

Huwéng dan giai
Goi duong thang can tim 1a A va gia st A cit hai duong thang d va d' lan luot tai
A(1+2a;a;3—a)ed va B(b;—1-2b;2+b)ed’
Do dudng thing A di qua M(L;—1;1) = MA=kMB

MA=(2a;a+1;2~a) ; MB=(b-1-2b;1+b)

3 3
a=—— a=——
2a=k(b-1) 2 2
=qa+1=k(-2b) < kb:l<:> b:i
(1+b) 4 13

2—a=k
=B 2B

Phuong trinh  duwong thang d di  qua  M(L-L1) va c6 VTCP

) x=1+6¢
~2.MA = —2(—3;—5;%J = (6;1;—7) c6 phuong trinh la: < y=—1+¢
z=1-Tt

Cau 25. [SGK — NC] Viét phuong trinh dwudng thang song song véi duong thang d, va cat ca hai
duong thang d, va d,, biét phuong trinh ctia d,,d,,d, Ia:

x=1 . 5 ) x=—4+5¢
dy=-2+4 dzle_ =y1 =Z; d,:dy=—7+9¢
z=1-t z=t

Huéng din giai
Goi duong thang can tim la d va gia sit d cit hai duong thang d, va d, lan luot tai
A(1+t;—2+4t;2+3t)eal2 va B(—4+51";—7+9t’;t')ed3
AB=(5'—1-591—4t-5;1' -3t -2)

Puong thang d, ¢6 VTCPu =(0;4;-1)
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Do dudng thing d song song d, = AB =ku

5t —t—-5=k.0 t'=1
=191 —4t-5=kd <t=0 = A(;-2;2)
t'=3t-2=—k k=1

Phuong trinh dwong thang d di qua A(1;-2;2) vaco VTCPu =(0;4;~1) nén c6 phuong trinh
x=1
la: cy=-2+4t.
z=2—t
Cau 26. Cho hai duong thing cé phuong trinh d, : X;Z —y+1= 223 Vad,: xf - y_27 - Z_ll
phuong trinh dudng thang cét d, va d, dong thoi di qua diém M(3;10;1).

. Viét

Hudéng dan giai
Goi dudng thang can tim 1a d va gia st d cat hai duong thang d, va d, lan luot tai
A(2+3a;-1+a;-3+2a)ed, va B(3+b;7-2b;1-b)ed,

Do dudng thang d di qua M (3;10;1) = MA=kMB
m=(3a—l;a—ll;—4+2a) ; m=(b;—2b—3;—b)

3a-1=kb a=1
=><a-11=2kb-3k=k=2
—4+2a=-kb b=1

x=3+2t
Phuong trinh duong thang d 1a: {y=10-10¢
z=1-2t

Cau 27. [SBT - CB] Viét phuong trinh ciia duong thing A nam trong mat phang («):y+2z=0 va

x=1-t Xx=2-t'
cat hai duong thang d,:Jy=t vad,:qy=4+2t
7=4t z=4

Huéng din giai

x=1-t
x=1
. 2 . =t
Goi A 1a giao diém cua d, va (&) suy ratoadd A thoa y y=0=>A(1;0;0)
=at
: z=0
y+2z2=0
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Cau 28.

Céau 29.

x=2-t

x=38
. .. .2 , N A ) y:4+2l"
Goi B la giao diem cua d, va («) suy ratoa do B thoa A = Jy=—8= B(8-84)
= z=4
y+2z=0

Puong thing A di qua A(L;0;0) va nhan AB=(7;-8;4) lam VTCPnén c6 phuong trinh
x=1+7t

A:qy=-8t
z=4¢

+1 y-1 z-1

Cho hai duong thing dl:x2 P RE L b N

-1 1 1 1
(P):x—y—2z+3=0. Viét phuong trinh chinh tic cia duong thing A nam trong (P) va cat

va mit phang

ca hai duong thang d,.d, .
Hudéng dén giai
x=-1+2¢ x=1+t
Puong thang d, va d, c6 phuong trinh tham s6 12 d, :{y =11 vad,:qy=2+"1
z=1+t z=—1+2¢

Goi A=d N(P)=A(1;0;2); B=d,n(P)=B(23]1)
Puong thang A thoa man bai toan di qua A va c6 VTCP a = AB = (1;3;—1)

. . Lox—1 -2
Phuong trinh chinh tac cia duwong thang A la: XT = % =2 .

[SGK — NC] Cho duong thang A va mit phang (P) c6 phuong trinh:
A x-1 = y=2 = 2_3; (P):2x+z—5=0
1 2 2

Viét phuong trinh duong thing di qua A(1;2;3), nam trong (P) va vudng goc véi A.

Hwéng dan giai
Puong thang A ¢6 VTCPu, =(1;2;2)
Mt phing (P) c6 vecto phap tuyén n, =(2;0;1)

buong thang d nam trong (P) va vudng goéc véi A nén cd vecto phdp tuyén
;:[Z;Z]:(Zﬁ_‘t)

»osoooox—1 y-2 z-3
Vay phuong trinh duong thang can tim la: SR A

3 4
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A cp ) P 2 x-1 vy z+2 .
Cau 30. [SBT - CB] Cho mit phang («):2x+y+z—-1=0 va duong thing d: 1" 3 Goi
M la giao diém cua d va (a), hay Viét phuong trinh ciia duong thang A di qua M va vuéng
goc véi d vanam trong (a).
Hwéng dan giai
x=1+2¢
Phuong trinh tham sé ctia d:{y=1
z=-2-3t
.2 =t 1
Toa dé diém M thoa he {° =L ooyl T
z=-2-3¢ 2 2 2
2x+y+z-1=0 Z=—z
2
Puong thang d ¢6 VTCPu, =(2;1;-3)
Mit phang (a) c6 vecto phép tuyén n, = (2;11)
buong thang A ndm trong (o) va vudng goc véi d nén co vecto php tuyén
u=|uzn, |=(4-80)
x=2+4t
Vay phuong trinh duong thang can tim 1a: {y = % —8r.
7
z=——
2
Cau 31. (Hoat dong 5 trang 89) Xét s6 giao diém cua mat phang («):x+y+z-3=0 véi dudng thang

d trong cac truong hop sau:

X=2+t X=1+2t X=1+5t
a) d:qy=3-t; b)d:< y=1-t; c)d:qy=1-4t
z=1 z=1-t z=1+3t.

Hwéng dan giai

a) Xét phuong trinh 2+t+3-t+1-3=0<3=0(v0 ly) vy dva (a)khong co diém chung
hay dva (a)song song nhau.

b) Xét phuong trinh 1+2t+1-t+1-t—-3=0<0=0(ludn ding véi moi t ) vay dva («)
c6 v0 s6 diém chung hay d va (e)tring nhau.

c) Xét phuong trinh 1+5t+1-4t+1+3t-3=0<=4t=0<t=0(c6 mot nghiém t) vay d va
() c6 mot diém chung hay dva («)cit nhau. Khi d6 giao diém cua dva (a)la
M (L,31).
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Cau 32. (Bai tap 5— SGK trang 90) Tim sé giao diém cua dudng thang d véi mit phang (&) véi trong
cac trurong hop sau:

X =12+ 4t
a) d:qy=9+3tva(a):3x+5y-z-2=0;
z=1+t

X=1+t
b) d:qy=2-tva(a):x+3y+z+1=0;
z2=1+2t

X=1+t
c) d:jy=1+2tva (a):x+y+z-4=0.
2=2-3t

Huoéng dén giai

a) Xét phuong trinh 3(12+4t)+5(9+3t)—(1+1)-2=0<26t=—78<=t=-3 vay dva
(«) c6 mot diem chung.

b) Xét phuong trinh 1+t+3(2—-t)+1+2t+1=0<9=0 (vO ly) vay dva (a)khong c6
diém chung .

¢) Xét phuong trinh 1+t+1+2t+2-3t—4=0<0=0(luén dung v6i moi t ) vay dva (a)
c6 vo sd diém chung.

Xx=1+2t

Cau 33. (Vi du 1- SBTCB trang 106) Xét vi tri trong d6i cia duong thang A:{y =2+4t lan luot véi
z7=3+t

cac mat phang sau
a) (a):X+y+z+2=0;

b) (a,):4x+8y+2z-7=0;

c)

):
@;):X—y+22+5=0;
d) ):

(
(a,):2x—2y+4210=0.

Hwéng dan giai
buong thing A di qua diém M, (12;3) vaco VTCPa=(2;4;1).
Cac mat phing (a).(,).(e).(e,) €O vecto phap tuyén lan lugt I3
= (LL1)in, = (48:2)in; = (5-1.2)in; = (2-2:4).
Taco:

a) n.a=2+4+1=7%0.Vay dudng thang A cat mat phang (e, ).
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b) n, =2a.Vay dudng thang A vudng goc véi mat phang (o, ).
9 {n:.§=2—4+2:O
M, ¢ (0‘3)

Vay duong thang A va () song song nhau.

] na=4-8+4=0
) {Moe(%)(vi 2.(1)-2.(2)+4.(3)-10=0)

Vay duong thang A nam trong mét phang (e, ).

x_—1:yT+1:il va mat phang

(@):x+2y+z-1=0. Ching minh rang d cit () vatim toa do giao diém.

Cau34. (Vi du 2- SBTCB trang 106) Cho duong thiang d:

Hwéng dan giai

X=1+2t
Phuong trinh tham sé ciia d 1a: {y =-1+t
z=-t.

Thay x,y,z & phuong trinh trén vao phuong trinh tong quat cua () ta dugc:
(1+2t)+2(-1+t)+(-t)-1=0=3t=2 <:>t=§cc’> mot nghiém t.

. : 7 1 2
Vay d cat a giao diemla M, | —;—=;——|.
ay d cat (o) va giao die 0(3 3 3)
Cau 35. (Bai tap 3.35 - SBTCB trang 113) Xét vi tri twong d6i cua dwong thang d véi mét phang («)

Vi trong cac truong hop sau:

x=t
a) d:qy=1+2tva (a):x+2y+z-3=0;
z=1-t

X=2-t
by d:y y=t va(a):x+z+5=0;
z=2+t

X=3-t
c) d:iqy=2-tva(a):x+y+z-6=0;
z=1+2t
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Huéng dan giai

a) Thay x,y,z trong phuong trinh tham s6 ciia d trén vao phuong trinh tong quat cua («)ta
dugc: t+2(1+2t)+(1-1)-3=0<4t=0<1t=0. Viy dudong thang dcit (a) tai
M, (0;11).

b) Thay x,y,z trong phuong trinh tham s6 ciia d trén vao phuong trinh tong quat cua («)ta
dugc: (2—t)+(2+1)+5=0<> 0t =-9. Phuong trinh v nghiém, vay duong thang d song
song véi(a).

c) Thay x,y,z trong phuong trinh tham s6 ciia d trén vao phuong trinh tong quat cua («)ta
duogc: (3—t)+(2—t)+(1+2t)-6=0<> 0t =0. Phuong trinh ludén thoa mén véi moi t,
vay duong thang d chta trong (e ).

Cau 36. (Bai tap 6.3 - SBTNC trang 131) Xét vi tri twong d6i cua duong thang d va mit phang («)
cho bai cac phuong trinh sau :

Xx=12 y-9 z-1

a) d , :3X+5y-72-2=0;
) 4 3 ~ 1 (@)8x+y
Xx+1 y-3 z
h) d:——=1——=—, 13x—3y+2z-5=0;
) >~ 4 ~3 @ y*
x-9 y-1 z-3
c) d: = = , X+2y—4z-5=0;
) s ~ 2 ~ 3 (@)X
d) d:X_7=y_1=Z_5, (a):x-3y+2z-5=0;

5 1 4
e) dla giao tuyén cua hai mat phang (P):3x+5y+7z+16=0 va (Q):2x—y+z-6=0,
(a):5x—z—-4=0;
Huéng din giai
a) Duongthang d di qua diém M, (12;9;1) vaco VTCPa=(4;3;1).
Mit phang (a)c6 vecto phap tuyén n =(3;5;-1).
Vi an=26+0nén dcit ().
b) Duong thing d di qua diém M, (-13;0) va c6 VTCPa=(2;4;3). Mat phang(e)co
vecto phap tuyén n=(3;-3;2)
Vi an=0 va M, ¢ (a) nén d song song véi(«).
c¢) Duongthang d di qua diém M, (9;1,3) vaco VTCPa=(8;2;3). Mit phang (&) ¢6 vecto

phép tuyén n=(1;2;-4)

Vi an=0 va M, ¢ (o) nén dsong song («).
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d) Puongthang d di qua diém M, (7;15) vaco VTCPa=(5,14).

Mit phang (a)c6 vecto phap tuyén n =(1,-3;2).
Vi an=8%0nén dcit (a).
e) Mit phing (P)c6 vecto phap tuyén n, =(3;5;7). Mit phang (P)cé vecto phap tuyén
n, =(2-11). Tirdo ta tinh dwoc a=| n;n, |=(12,1L-13)
Mit phang (e) cé vecto phép tuyén n=(5;0;-1).
Vi an=0 nén dcit ().

Cau 37. (Vidu 3 SGKCB trang 87) Xét vi tri twong ddi cua hai duong thang sau:

Xx=1+2t X=1+3t'
d:icy=-1+3tvad:qy=-2+2t
Zz=5+t z=-1+2t"

Hwéng dan giai
Hai dudng thang d va d’c6 VTCPlan luot la:a(2;3;1) va a'(3;2;2).
Vi khdng ton tai s6 k dé a=ka'nén ava a’ khong cung phuong. Tir d6 suy ra dva d’cat
nhau hoac chéo nhau.

1+2t=1+3t'
Xét hé phuong trinh{ -1+ 3t = -2+ 2t
5+t=-1+2t"

Tir hai phuong trinh dau ta duoc t = —gvé t'= —%, thay vao phuong trinh cudi khong thoa

méan. Ta suy ra hé vo nghiém. Vay hai duong thang d va d’ chéo nhau.

Cau 38. (Vidu 4 SGKCB trang 88) Chimg minh hai dudng thang sau day vudng goc

X=5-t X=9+2t'
d:cy=-3+2t vad':<y=13+3t
z=14t z=1-t".

Hwéng dan giai
Hai duong thang d va d’c6 VTCPlan luot la:a(-12;4)va a'(2;3;-1).
Taco aa' =—2+6-4=0=d Ld"
Cau 39. (Baitap 3 SGKCB trang 90) Xét vi tria twong ddi cia hai duong thang sau:

:x+3:y+2:z—6 vad'
2 3 4 1 -4 1

x=5 y+1 z-20

a) d
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d:x—lzy—Zzz—?; va d,:x—1:y+1:z—2 ;

b
) 1 1 -1 2 2 -2

Hwéng dan giai
a) Hai duong thang d va d’c6 VTCPlan luot la:a(2;3;4)va a'(1,-4;1).

Vi khong ton tai s6 k dé a=ka'nén ava a’ khong cung phuong. Tir d6 suy ra dva d’cat
nhau hoac chéo nhau.

—3+2t =5+t
Xét hé phuong trinh{ —2+3t = —1—4t’ | tir hai phuong trinh dau ta duoc t=3va t'=-2, thay
6+4t=20+t".

vao phuong trinh cudi ta duoc 18 =18 thoa man. Ta suy ra hé cd nghiém duy nhat . Vay hai
duodng thang d va d’ ct nhau tai M, (3;7;18).

b) Hai duong thang d va d’cd VTCPlan luot la:a (L1 -1)va a’(2;2;-2).

Vi a'=2anén ava g’cfmg phuong. Tir d6 suy ra d va d’song song hodc trung nhau.
1+t=1+2t
Xét hé phuong trinh{ 2+t =-1+ 2t
3-t=2-2t".
Tir hai phuong trinh dau ta suy ra hé vé nghiém. Vay hai duong thang d va d’ song song nhau.
Cau 40. (Baitap 4 SGKCB trang 90) Tim a dé hai duong thang sau day cat nhau:

x=1+at x=1-1¢
d:Jy=t vad':qy=2+2t".
z=—14+2¢ z=3-t¢

Hwéng dan giai
l+at=1-t'
Xét hé phuong trinhs t=2+2t'" dva d’cat nhau khi hé c6 nghiém duy nhat. Tir hai
-1+2t=3-t".

phuong trinh cudi ta dwoc t=2va t'=0, thay vao phuong trinh dau ta duoc
1+2a=1-0<a=0.Vay Khi a=0 thi d va d’ cit nhau.

Cau 41. (Bai tap 9 SGKCB trang 91) Chang minh ring hai duong thang sau day chéo nhau:

x=1-1¢ x=1+t
d:qy=2+2tvad':qy=3-2t".
z =3¢ z=1

Hwéng dan giai

Hai dwong thang d va d’c6 VTCPlan luot la:a(-12;3)va a’(1,-2;0).
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Céu 42.

Céau 43.

Vi khéng ton tai s6 k dé a=ka'nén ava a’ khong cung phuong. Tir d6 suy ra d va d’cit
nhau hoac chéo nhau.
1-t=1+t'
Xét hé phuong trinh{ 2+ 2t =3—2t" tir hai phuong trinh dau ta suy ra hé vo nghiém. Vay hai
3t=1
duong thang d va d’ chéo nhau.

. o . . -1 +1 -5
(Vidu 1. SBTCB trang 103) Xét vi tri twong doi cua duong thang A: x2 =X lan

luot Vi cac dudng thing sau

x=3 y-2 z-6 x—=4 y-1 z-3

a) d ; b) d :
) d 4 6 2 ) 6 9 3
x—3 -2 z—6 x—1 +2 z4+1
c) d,: =2 = ; d)d,: P = .
4 3 5 3 2 2

Hwéng dan giai
Ta c6 dudng thang A di qua diem M, (L-15) vaco VTCPa(2;3;1).
a) Duong thang d, di qua diém M, (3;2;6) vaco VTCPa,(2;4;6).

3-1 2+1 6-5

.Vay A=d
3 ay 1

Taco n=[a;a |=(0;0;0)va M, thugc A vi

b) Duodng thing d, di qua diém M, (4;1,3) vaco VTCPa,(6;9;3).

Taco ﬁ:[a;g}z(o;o;o)va M, khong thuoc A vi 47_1¢1l?)1.vay Alld,.

c) DPuong thang d, di qua diém M,(3;2;6) vaco VTCPa,(4;3;5).
Taco n=[aa, |=(12-6;—6) = 0va M,M, =(2:3,1),M,M,n =24-18-6=0
Vay A va d, cit nhau.

d) Duongthang d, di quadiém M, (L,-2;-1) vacod VTCPa,(3;2;2).
Tacé n=[aa, |=(4-1-5)#0va M;M, =(0;~1~6),M,M,n=0+1+300
Vay A va d, 1a hai duong thang chéo nhau.

(Vi du 2- SBTCB trang 106) Cho dwong thing d:XT_lzyTJrlzi1 vd mit phing

(@):x+2y+z-1=0. Ching minh rang d cit (o) vatim toa d¢ giao diém.
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Huwéng dan giai

X=1+2t
Phuong trinh tham sé cia d 1a: {y =—1+t
z=—t.

Thay x,y,z & phuong trinh trén vao phuong trinh tong quat cua (e ) ta duoc:

(1+2t)+2(-1+t)+(-t)-1=0=3t=2t= % c6 mot nghiém t.

Vay d cit (a)va giao diem Ia MO(%;—%;—E].

Cau 44. (Bai tap 3.35 - SBTCB trang 113) Xét vi tri trong déi cua dudng thang d véi mat phang («)

Vi trong cac truong hop sau:

X=t

a) d:qy=1+2tva (a):x+2y+z-3=0;
z=1-t

Xx=2-t

b) d:

t va(a):x+z+5=0;
2+t

<

z

X=3-t
c) d:iqy=2-tva(a):x+y+z-6=0;
z=1+2t

Hwéng dan giai

a) Thay x,y,z trong phuong trinh tham s6 cua d trén vao phuong trinh tong quéat cia («)ta

dugc: t+2(1+2t)+(1-1)-3=0<4t=0<1t=0. Vay dudng thing dcit (a) tai

M, (0;1;2).

b) Thay x,y,z trong phuong trinh tham s6 cia d trén vao phuong trinh tong quét cia («)ta

dugc: (2—t)+(2+t)+5=0<> 0t =-9. Phuong trinh v nghiém, vay duong thang d song

song véi (a).

c) Thay x,y,z trong phuong trinh tham s6 cua d trén vao phuong trinh tong quét cia («)ta

duoc: (3—t)+(2—-t)+(1+2t)-6=0<> 0t =0. Phuong trinh ludén thoa mén voi moi t,

vay duong thang d cha trong ().

Cau 45. (Bai tap 6.3 - SBTNC trang 131) Xét vi tri twong d6i cua duong thang d va mat phang («)

cho boi cac phuong trinh sau :
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a)

b)

b)

d)

d:x—12: y—9:z—1

, (@):3x+5y—-z-2=0;

4 3 1

d :X—+1:y—_3:5, (ar):3x—3y+2z-5=0;
2 4 3

d: X9 _y-1_ 2_3, ():x+2y—4z-5=0;
8 2 3

g:-X=r_y-1_ 2_5, (a):x-3y+2z-5=0;

5 1 4
d 1a giao tuyén cua hai mat phang (P):3x+5y+7z+16=0 va (Q):2x—y+z-6=0,
(a):5x—z2-4=0;

Hwéng dan giai
Duong thang d di qua diém M, (12;9;1) vac6é VTCPa=(4;31).
Mt phang (&) 6 vecto phap tuyén n= (3,5,-1).
Vi an=26=0nén d cit (a).

buong thing d di qua diém M,(-13;0) va c6 VICPa=(2;4;3). Mit phing(a)co
vecto phép tuyén n= (3,-3;2)

Vi an=0 va M, ¢ (a) nén d song song voi(«a).

buong thang d di qua diém M, (9;1;3) va c6 VTCPa=(8;2;3). Mt phang(a)cé vecto
phép tuyén n=(1;2;-4)

Vi an=0 vaM, e(a) nén dchtatrong (a).

Duong thang d di qua diém M, (7,1;5) vaco VTCPa=(514).
Mit phang (e) c6 vecto phép tuyén n=(1,-3;2).

Vi an=26#0nén dcit (a).

Mat phang (P)c6 vecto phap tuyén n, =(3;5;7). Mat phang (P)cé vecto phap tuyén

n, =(2;-1;1). Tirdo ta tinh dwoc a=|n;n, |=(12:1%;-13)

M3t phang (e) 6 vecto phap tuyén n=(5;0;-1).

Vi an=0nén d cit (a).
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Cau 46. (Vidu 3 SGKCB trang 87) Xét vi tri twong dbi caa hai duong thang sau:

x=1+2t Xx=1+3t'
d:iqy=-1+3tvad:qy=-2+2t
Zz=5+t z=-1+2t"

Huwéng dan giai
Hai duong thang d va d’c6 VTCPlan luot la:a(2;3;1) va a'(3;2;2).
Vi khéng ton tai sb k dé a=ka' nén ava a’ khong cung phuong. Tir d6 suy ra dva d’cét
nhau hoac chéo nhau.

1+2t=1+3t'
Xét hé phuong trinh{ -1+ 3t = -2+ 2t
5+t=-1+2t.

Tir hai phuong trinh dau ta duoc t = —gvé t'= —é, thay vao phuong trinh cudi khéng thoa
mén. Ta suy ra hé vo nghiém. Vay hai duong thang d va d’ chéo nhau.

Cau 47. (Vidu 4 SGKCB trang 88) Ching minh hai dudng thang sau day vudng goc

X=5-t Xx=9+2t'
d:qy=-3+2tvad':qy=13+3t
z=4t z=1-t".

Hwéng dan giai
Hai duong thang d va d’c6 VTCPlan luot la:a(-12;4)va a’(2;3;-1).
Taco aa' =—2+6-4=0=d Ld"
Cau 48. (Bai tap 3 SGKCB trang 90) Xét vi tri trong ddi cua hai duong thang sau:

d.x+3_y+2_z—6 x=5 y+1 z-20

c) vad': :
2 3 4 1 —4 1

d) d:x—lzy—2:z—3 va d,:x—1:y+1:z—2;
1 1 -1 2 2 -2

Huéng din giai
¢) Hai dudng thing d va d'co VTCPlan lugt la:a(2;3;4)va a’(1,-4;1).

Vi khéng ton tai s6 k dé a=ka'nén ava a’ khong ciing phuong. Tir d6 suy ra d va d’cat
nhau hoac chéo nhau.
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Céau 49.

Cau 50.

-3+2t =5+t
Xét h¢ phuong trinh{—2+3t = —1—4t’ |, tir hai phuong trinh dau ta dwoc t=3va t'=—-2, thay
6+4t=20+t".

vao phuong trinh cudi ta dugc 18 =18 thoa man. Ta suy ra hé cd nghiém duy nhat . Vay hai
dudng thang d va d’ cat nhau tai M, (3;7;18).

d) Hai duong thang d va d’cd VTCPlan luot la:a(L,1;-1)va a'(2;2;-2).

Vi a' =2anén ava ?cﬁng phuong. Tur @6 suy ra d va d’song song hoac tring nhau.
1+t=1+2t

Xét hé phuong trinh< 2+t =-1+ 2t
3-t=2-2t.

Tir hai phuong trinh dau ta suy ra hé vé nghiém. Vay hai duong thang d va d’ song song nhau.

(Bai tap 4 SGKCB trang 90) Tim a dé hai duong thang sau day cat nhau:

x=1+at x=1-t¢'
d:qy=t vad':qy=2+2t".
z=—14+2¢ z=3—t¢'

Huoéng dan giai
l+at=1-t'
Xét hé phuong trinh t=2+2t" dva d’cat nhau khi hé c6 nghiém duy nhat. Ti hai
-1+2t=3-t"

phuong trinh cudi ta dwoc t=2va t'=0, thay vao phuong trinh dau ta duoc
1+2a=1-0<=a=0.Vay Khi a=0 thi d va d’cat nhau.

(Bai tap 9 SGKCB trang 91) Chuing minh rang hai duong thing sau ddy chéo nhau:

x=1-t¢ x=1+t'
d:qy=2+2tvad':{y=3-2t".
z=73t z=1

Huéng din giai
Hai duong thang d va d’c6 VTCPlan luot laza(-12;3)va a’(1-2;0).

Vi khong ton tai s6 k dé a=ka'nén ava a’ khong cing phuong. Tir d6 suy ra dva d’cit
nhau hoac chéo nhau.

1-t=1+t'
Xét hé phuong trinh{ 2+ 2t =3—2t" tir hai phuong trinh dau ta suy ra hé vd nghiém. Vay hai
3t=1

duong thang d va d’ chéo nhau.
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. , -1 1 -5
Cau51. (Vidul SBTCB trang 103) Xét vi tri twong ddi cia duong thing A : x2 =2 ;” =z 1 > Jin

lwot voi cac dudng thang sau

3 y-2 - 4 oyl -
a)dlzx 3:y _z 6 b)dzzx _y-l ¢z 3;

4 6 2 6 9 3

- -2 - -1 2 1
c)d3:x 3:y _zZ 6; d)d4:x _y+t2_z+ .

4 3 5 3 2 2

Huwéng dan giai
Ta c6 duong thang A di qua diém M, (1-15) vacé VTCPa(2;31).
e) Duongthang d, di quadiém M, (3;2;6) vacé VTCPa,(2;4;6).
Taco ﬁ:[é;i} =(0;0;0)va M, thugc A vi 31 2;1 “57° vay A= d,

f) Duong thing d, di qua diém M, (4;1,3) vaco VTCPa,(6;9;3).
Taco n=[aa, |=(0:0:0)va M, khong thuoc A vi 47‘1¢1L31. Vay A/ld, .
g) buodngthing d, di qua diém M, (3;2;6) vaco VTCPa,(4;3;5).
Taco n=|aa, |=(12-6,-6)#0va MM, =(213),M;M;n=24-18-6=0
Vay A va d, cat nhau.
h) Dudng thang d, di qua diém M, (L-2;-1) vaco VTCPa,(3;2;2).
Taco n=|aa, |=(4-1L-5)#0va MM, =(0;-1-6),M;M,n=0+1+30%0

Vay A va d, 1a hai duong thang chéo nhau.

x=3—t
. ; . 5 x—=1 y+1 z ..
Céau 52. (Vidu2. SBTCB trang 104) Cho hai duong thang d:Tsz—lvad: y =2t
z=—1+t1.

a) Xét vi tri trong ddi gitra d va d’.
b) Tim giao diém néu c6 cua d va d’.

Huéng din giai

Xx=1+2t'
a) Phuong trinh tham sb cua d 1a: 4y =—1+t’
z=-t1"
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3-t=1+2t" (1)

Xét h¢ phuong trinh{ 2t =-1+t"  (2) , tir hai phuong trinh dau ta duoc t=0va t' =1, thay

-l+t=-t"  (3)

suy

vao phuong trinh (3) théa man. Ta suy ra hé c6 nghiém duy nhét . Vay hai duong thang d va
d’ cat nhau .

b) Thay t =0vao phuong trinh tham sé cua d’ ta dugc giao diem 1a M (3;0;-1).

Cau 53. (Bai tap 3.33 SBTCB trang 112) Xét vi tri twong ddi cta hai dudng thang sau:

2) d:x+1:y—1:z+2 va d,:x—lzy—522—4;
1 2 3 3 2 2
x=t x=9+2¢

b) d:<y=1+t va d:1y=8+2t;
z=2-t z=10-2¢

c) d:y=3t va d:qy=
z=—1-2t z=5¢

Huoéng dan giai
a) Duongthang d di qua diém M, (-L1-2) vaco VTCPa(12;3).
Duong thing d' di qua diém M (L5;4) vaco VTCPa'(3;2;2).
Taco n=|a;a |=(-2,7;-4)#0va MM =(2:4:6),M,;M,;n=0. Vay A va d, citnhau.
b) Budngthang d di qua diém M, (0;1;,2) vac6 VTCPa(L1-1).
buong thang d’ di qua diém M{(9;8;10) vaco VTCPa'(2;2;-2).
Taco ﬁ=[5;§] —=0va M, ¢d’. Vay A va d, song song.
c) Duongthang d di qua diém M, (0;0;-1) vacé VTCPa(-13;-2).
Buong thing d' di qua diém M (0;9;0) vacoé VTCPa'(0;0;5).
Ta c6 n=|aa |=(1550)#0va M,M;=(0;9:1),M,M;n=45%0. Vay A va d, chéo

nhau.

Cau 54. (Baitap 3.34 SBTCB trang 113) Tim a dé hai dudng thang sau day song song:
X=5+t x=1+2¢
d:<y=at vad':qy=a+4t".
z=2—t z=2-2t".
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Huéng dan giai

Cau 55. Trong khong gianOxyz  xét cap duong thang d_,d’ c6 phuong trinh la:

d .

m*

Cau 56.

X=1+mt X=m-2t'
y=m+2t d :qy=mt
z=1-m-3t z=1-m+t"

Xéc dinh vj tri twong ddi cua hai dudng thang do tuy theo gia tri caa m.
Huwéng dan giai

Duong thang d,, di qua diém M (Lm;1-m) vacé VTCPa(m;2;-3).

buong thiang d,, di qua diem M’(m;0;1-m) vaco VTCPa'(-2;m;1).

Tacé MM’ =(m—1-m;0).

Tir d6 ta tinh duoc | ;a’ | MM =4m? —7m -2 = (m-2)(4m+1).

Vay :

Néu m=2 va m= —% thi hai duong thang 1a chéo nhau;

Néu m=2thi a(2;2;-3)va a’(-2;2;1)khong cling phuong, suy ra hai duong thiang da cho cat
nhau;

Néu m= —% thi 5(—%;2; -3} va g(—Z; —%;1} khong cung phuong, suy ra hai duong thang da
cho cét nhau.
(Bai tap 62 SBTNC trang 131) Xét vi tri twong ddi cua cac cap duong thang sau:

x-1 y-7 z-3 X=6 y+1 z+2

a) d: Coova d - :
2 1 4 3 ) 1

oy a: XL Y2 Z g X _yH8 o4
2 -2 1 -2 3 1

C) d:x_2:L:Z+1, Va d':x_7:y__2:i;
4 -6 -8 -6 9 12

Huéng din giai
a) Duongthang d di qua diém M (L7;3) vaco VTCPa(214).
buong thang d’ di qua diém M{(6;-1-2) vacé VTCPa'(3;-2;1).
Taco ﬁ:[a;ﬂ =(9;10;~7) % 0va M,M; =(5;-8;-5),M,M,.n =0. Vay d va d’' cit nhau.

b) Pudngthang d di qua diém M, (12;0) vaco VTCPa(2;-2;1).
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Cau 57.

Cau 58.

Duong thang d’ di qua diém M (0;-8;4) vaco VTCPa'(-2;31).

Ta c6 n=|aa’ |=(-5-42)#0 va M,M;=(-1;-10;4),M,;M;n=0. Vay d va d’chéo
nhau.

c) Duongthang d di qua diem M, (2;0;-1) vacoé VTCPa(4;-6;-8).

buong thing d' di qua diém M;(7;2;0) vaco VTCPa'(-6;9;12).

Taco n :[5;5] =0 va M, ¢d’. Vay dva d'song song.

x-1 y-3 z1-2

Cho hai duong thang A, Vva A, c6 phuong trinh:A,: 1 T

Xx=3 y-1 z

A
2t 2 1

;1 .Tim gdc giita hai duong thang do.

Hudéng dan giai
Ta c6: Puong thiang A,cé vécto chi phuong cia v, (2,-11) va di qua diém M, (13;2)
Puong thang A,c6 vécto chi phuong cia \72(—2;1; 3) va di qua diém M,(3,L1)

Cosin  goc a gita  hai  duong  thang A, va A,dwoc  cho  béi:
COS(\Z,\Z) _ Ve | _ |2.(-2)-1.1+1.3] _ 1
AARA \/22+(—1)2 +12,\/(—2)2 +1°+32 \/ﬁ

— g6c giira hai duong thang 1a o ~ 77,40

(Bai 7 SGKCB trang 91) Cho di¢m A(1;0;0) va A: x—Iz = yT_l = % .
a) Tim toa do diém H 4 hinh chiéu vudng goc cua A trén A ;
b) Tim toa do diém A' ddi xing véi A qua duong thang A .
Hwéng dan giai
a) Goi H(2+t;1+2t;t) la hinh chiéu cua diém A 1én duong thang A.
Ta cé:
AH =(1+t;1+2t;t).
VTCPcua dudng thang A 13 u=(12;1).
Vi H l1a hinh chiéfu coa diém A 1én duong thing A  nén

AH LA@M.G:O<:>1+t+2(1+2t)+t:0c>t:—%.

Vi t:—1 taco H §;0;—1 )
2 2 2

b) Goi A’ 1a diém d6i xang véi A qua A khi H 1a trung diém cua doan AA.
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Cau 59.

Cau 60.

Xp = 2Xy — X,
Vay: toa do diém H 1a < x, =2y, —y, = A'(2;,0;-1).
Iy =22,-1,
x—-1 y+1

( Bai 3.40 SBTCB trang 114) Cho diém M (2;-1;1) va A: =TT %

a) Timtoa do diém H 1a hinh chiéu vudng goc cia M trén A ;
b) Tim toa do diém M ' d6i xing véi M qua duong thang A .
Huéng dan giai
a) Goi H(1+2t;-1-t;2t) la hinh chiéu cua diém M lén duong thang A.
Taco:
MH =(-1+2t;—t;-1+2t).

VTCPciia dudng thang A 13 u=(2;-12).
Vi H la hinh chiéfu caa diém M 1én duong thang A  nén
MH LA < MHU=0< 2(-1+2t)-1(-t)+2(-1+2t) =0t = g.
Vi t:ﬂ taco H (E—Egj
9 9 99
b) Goi M’ 1a diém di xting v6i M qua A khi H 1a trung diém cta doan MM".

Xy = 2Xy — Xy

Vay: toa do diem H 1a { X, =2y, — Yy, :M’(%;—%;g).
Z,, =22, — 1,
.2 \ \ 2 X=4 'y -2 _ A s o, R
Cho diém A(2;-1;5) va duong thang d 'T:I:T' Tim toa do hinh chiéu cua A trén

d.
Hwéng dan giai

Céch 1: Hinh chiéu ciia Atrén d chinh la giao diém cua d va mit phang («)qua A va vudng
g6c véi d . Phuong trinh mat phang (a):x+y+2z-6=0.Khi d6 toa d¢ cua H la nghiém cua
hé

X=4+t

y=t
z=2+t
X+y+z-6=0

= t =0. Vay toa d¢ hinh chiéu H 1a (4;0;2).

Cach 2: Hed :>H(4+t;t;2+t);m(2+t;1+t;—2+t). H 1a hinh chiéu vudng géc caa A
trén d < AH Lu, < 2+t+1+t+-2+t=0<>t=0. Vay H(40;2).
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Cau61. ( Bai 3.36 SBTCB trang 113) Tinh Tinh khoang cach tir diém A(L0;1) dén duong thang

d:x__l—l_
2 2

RN

Huwéng dan giai
Goi H lahinh chiéu cia A trén duong thang d thi H ed = H (2t +1;2t;t).
Taco: AH = (2t;2t;t—1) va u=(2;2;1) lamot VTCP cia d .

Vi AH Ld amiﬁ@m.ﬁ:0c>4t+4t+t—1:0<:>t:% nén H(%ééj
Khoang cach tir diém A toi duong thang d bang d6 dai doan AH .
2 2 2
Taco AH =‘m‘= (3) +(g) +(—§j =&.
9 9 9 3
R . . \ , N z . 2 x-4 y -2
Céu 62. Tinh Tinh khoang cach tir diem A(2;-1,5) dén duong thang d IR

Huéng dan giai
Céch 1: Goi H lahinh chiéu cua A trén duongthang d thi Hed = H(4+t;t;2+t).
Tacod: AH =(2+t;1+t;—3+t) va u=(L11) lamot VTCP cua d .

ViAH ld o AH lue AHU=02+t+1+t+-3+t=0<t=0 nén H (4;0;2).

Khoang cach tir diém A téi duong thang d bang d6 dai doan AH .

Taco AH =|AH|=/(2)° + (1) +(-3)" =+14.

Cach 2: d qua M (4;0;2) vaco VTCPu = (L,1;1), AM =(2;1,-3),

[m,ﬁ]:(4;—5;l).Tacé: d(M,d)z‘[m'a]‘ =m=ﬂ

EE
Cau 63. (Vidu3SBTCB trang 111) Tinh khoang céch giira hai duong thang sau:

X=1+2t

A:dy=-1-t va A" X=2_y+2_z-3 ;
-1 1 1
z=1
Huéng dan giai
Cach 1:

Duong thing A di qua diém M, (L-L1) vaco VTCPa(2;-10).

Duong thing A’ di qua diém Mg (2;-2;3) vaco VTCPa'(-111).
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Cau 64.

Goi (o) la mat phang chira A va song song véi A" khi d6 vecto phép tuyén cua mat phang
(a)la n= [5,5’} =(-1-2;1). Mat phang (o) chtra Anén di qua diém M nén phuong trinh

mit phang (o) 1a: x+2y—z+2=0.

o , , 2-4-3+2] 6
Khi @6 d(A,A)Zd(MO,(a)):ﬁ=7 .

Céch 2: Taco: | a,a’|=(-L-2;1),MM{ (L-1,2).

Viy d(8.0)= [22]MM] 11242 |6

[a.4] Ji+ds1 27

( Bai 3.38 SBTCB trang 113) Tinh khoang cach giira hai duong thang sau:

Xx=1+t x=2-3t'

a) A:qy=-1l-tvaA':qy=2+3t";
z=1 z=3t"

b) A;l:y__zl:Z_HVaA';l:y;Z:ﬂ.
-1 1 -2 -1 3 3

Huwdéng din giai
a) Céach 1: Puong thang A di qua diém M, (L-L1) vaco VTCPa(L-10).
Duong thang A" di qua diém M (2;2;0) vaco VTCPa'(-3;3;3).
Goi () la mat phang chira A va song song véi A’ khi d6 vecto phap tuyén cia mét phang

(a)la n= [5,?] =(-3;,-3;0). Mat phang (a) chira Anén di qua diém M, nén phuong trinh

mét phang (o) 1a: x+y =0. Khi d6 d(A,A’)zd(Mé,(a))z%zZ\/ﬁ.
+

e

Céch 2: Ta cé: [5,?} =(-3-3,0),M,M; (L3;1).

A ' ‘[5,5].M0M5 a-g 1
vy d(aa)= [a.a] :\/79+9+o:3\/§:2‘/§'

b) Céch 1: Buong thang A di qua diém M, (0;4;-1) vacé VTCPa(L-12).
Duong thang A’ di qua diém M;(0;2;0) vaco VTCPa'(L-3;-3).
Goi (o) la mat phang chira A va song song véi A" khi d6 vecto phép tuyén cua mat phang

(oc) la ﬁ:[a,ﬂ =(9;5,-2). Mat phing (OL) chira Anén di qua diém M nén phuong trinh
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mat phang () la: 9x+5y—2z—22=0. Khi do
_ p2-22 12
J81+25+4 110

d(,8)=d (M ()

Cach 2: Ta co: [5, 5] =(9;5-2),MM; (0;-2;1).
oo
[22]

Cau 65. (Bai3.39 SBTCB trang 114) Cho hai duong thing A :

_0-2 12

Vay d(A A= = - .
ay d(A.4) J81+25+4 4110

x-1 y+3 z-4
1 -2

va

X+2 y-1 z+1
4 2 4
a) Xétvi tri twong d6i cia AVaA'.
b) Tinh khoang cach gitra AvaA'.

A 1

Hudéng din giai
a) Duongthang A di qua diém M, (L-3;4) vaco VTCPa(21-2).

Duong thang A’ di qua diém Mg (-2;1;-1) vaco VTCPa'(—4;-2;4).

Taco: a'=2.a va M, ¢ A’.Vdy Ava A’song song.

b) Taco MM; =(-34,-5),| MM, ,a |=(-3,-16;-11).

‘[m 5] _\J9+256+121 /386 |

o  Jarles 3

Cau 66. ( Bai 3.43 SBTCB trang 114) Cho hinh lap phuong ABCD.AB'C'D’ ¢6 canh bang a. Bang
phuong phap toa do hdy tinh khoang cach gitra hai duong thang CA’ va DD’.

d(A,A)=d(Mg,A)=

Hudéng dan giai
Ta chon hé truc toa 6 nhu sau: C 1a goc toa do, AD=i,CB= ], CC’'=k. Taco:
C(0;0;0), A'(a;a;a),D(a;0;0), D’'(a;0;a)CA’ =(a;a;a), DD’ =(0;0;a),CD =(a;0;0)
[cA.0D]CE]_ |2 _av2
Ca

=[ CA', DD’ | =(a%-a%0),d (CA, DD') =

x—3:y+2:z+1vé1 x y-1 222.

Cau 67. Tinh khoang céch giita hai duong thang A ; =
—4 1 1 -6 1

Hudéng dan giai
Céch 1: Puong thang A di qua diém M, (3;-2;,—-1) vaco VTCPa(-4;11).

Duong thing A’ di qua diém Mg (0;1;2) vaco VTCPa'(-6;12).
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Cau 68.

Céau 69.

Goi (o) la mat phang chira A va song song véi A khi d6 vecto phép tuyén cua mat phang

(a)la n= [5,5] =(1;2;2). Mat phang (o) chira Anén di qua diém M nén phuong trinh mit

5 . L , , |2+4+3|

h la: 2y +2z+3=0. Khid6 d(A,A")=d (M,
phang (o) la: x+2y+2z+ ido d(AA) ( O(a)) Nevrvis 3
Céch 2: Ta c6: [ ] 1,2;2),M;M{(-3,3:3).

S ‘ a‘} \/1+4+ "3

- A

Cho  duong  thing dva mat  cau (S) c6  phuong  trinh:
Xx_y+3 :_Z+5 (S):(x-D)*+y*+(z2-2)° =

2 6

Chtng minh rang duong thang d khong cat mat cau (S).

d:

7 Huéng dan giai 7
Cach 1: buong thang dcod vec to chi phuong G(2;6;5) va di qua diém M(0;-3;-5).
Mit cau (S)c6 tam 1(0;2) vabankinh R=3 .
X =2t
Chuyén  phuong trinh cia dvé dang tham  sé: y=6t-3,teR
z=5t-5

Thay phuwong trinh tham s6 cua dvao phuong trinh mit cau (S)ta duoc:

(2t -1+ (6t —3)* + (5t —7)* =9 = t* - 22t +10=0, vo nghiém
Vay duong thang d khéng cit mat cau (S).
Céach 2: Puong thing d ¢6 VTCPu(2;6;5) va di qua diém M (0;-3;-5).
Mit cau (S)cotam 1(10;2) vabankinh R=3.

Ta co: W(1;3;7),[G,W}(27;—9;0):>d(|,d)‘[u"i\vl]‘9\\%—09\/5>R- Vay Vay
u

duong thang d khong cat mat cau (S).

Cho duong thang dva mit cau (S) co phuong trinh:

x-1 y- 2 Z+
2 1

Chtrng minh réng d cit mat cau (S)tai hai diém A, B . Tinh d6 dai AB.

d: ! () (Xx=4) +(y+1)?*+(z-2)* =27

Hudéng dan giai
Puong thing d ¢  VTCPU(212) va di  qua  diém M(L2-1)
Mt cau (S)co tam 1(4;-12) va ban kinh R =343
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Cau 70.

[ ]

IUI

Ta c6 d(l,(d))= =3J2<R. Suy ra dcit mat ciu (S)tai hai diém AB.

Khi 6, véi H Ia trung diém cia AB thi : AB = 2AH = 2J/R? —d? =2\/(3\/§)2 -(32) =6

Trong khoéng gian toa dd Oxyz cho mit ciu (S)c6 phuong trinh
(S):x*+y?+2°—2x+6y—4z+13=0 va duong thing ddi qua diém A(2L0) co
VTCPa(L;m;-2). Bién luan theo m s giao diém cua d va (S).
Huéng dan giai
X=2+t

Phuong trinh duong thing d di qua A(2;1;0)c6é VTCPa(;m;-2)1a {y=1+mt,teR.
z=-2t

Thay X, y,z tir phuong trinh tham so ctia d vao phuong trinh mét cau (S) ta duge phuong
trinh: (2+t)2 +(1+ mt)2 +(—2t)2 —2(2+1)+6(1+mt)—-4(-2t)+13=0
< (m®+5)t* +2(2m+5)t+20=0,(1)

Vay s giao diém cua duong thang dva mit cau (S)la sO nghiém cta phuong trinh (1)

Ta c6 A’ =—4m? +40m 75, do viy:
Néw a<0e| ™52 Lo nong ce(S
<U& = on .
éu m<s2 g cat(S)
i [m=152 L
Neu A'=0< = d tiép xtc véi (S).
| m=52

Néu A'>0<52<m<152 =d cét(S)tai hai diém phan biét.

SAN PHAM HQP TAC CUNG TOAN HOC BAC TRUNG NAM



TAI LIEU ON THI THPT QUOC GIA Trang | 177

PHAN 4: ON TAP CHUONG
A.BAI TAP TRAC NGHIEM.
Cau 1. Trong khong gian Oxyz cho ba vecto: a=(-110),b=(L10),c=(LL1). Trong cic ménh d&
sau, ménh dé nao sai ?.

A lal=+2. B. |d|=+3. C.alb. D.blc.
Hwéng dan giai.
Tac6:bc=1.1+1.1+0.1=2=0. Péap 4n D.
Cau 2. Cho badiém A(0;2;1),B(3;0;1),C(10;0). Phuong trinh mit phang (ABC) la
A. 2x-3y—-4z+2=0. B. 2x+3y—-4z-2=0.
C.10x—-4y-6z+21=0. D. 5x—-2y-3z+21=0.
Huéng dan giai.
Taco: ﬁ:(s;-z;o),ﬁ:(l;—z;—l):ﬁ=[ﬁ;ﬁ:’]=(2;3;—4).
Phuong trinh mét phang (ABC):2x+3y—4z-2=0.
Dap an B.
Cau 3. Cho ba mat phing (P):x+y+2z+1=0,(Q):x+y-z+2=0,(R):x-y+5=0. Trong cac
ménh dé sau,ménh dé nao sai ?.
A. (P)L(Q). B. (R)L(Q). C. (P)/(R). D. (P)L(R).

Hwéng dan giai.

TaCéilzlii.
1 1 -1
Pap 4n C.

Cau4. Cho d 1a duong thang di qua diém A(L2;3) va vudng géc véi mit phing («)
4x+3y—72+1=0. Phuong trinh tham s cia d 1a.

X=-1+4t X =1+4t X=1+3t X=-1+8t
A y=-2+3t. B.{y=2+3t. C.qy=2-4t. D.iy=-2+6t .
z=-3-Tt z=3-Tt z=3-Tt z=-3-14t

Huéng dan giai .

Duong thang d di qua diém A(L2;3) va nhan vecto phap tuyén n(4;3;~7) ciia mat phing
X=1+4t

() 1am vecto chi phuong nén c6 phuong trinh tham s6 : 1y =2+3t.
z=3-Tt

bép an B.

Cau5. Cho (S) la mat cau tam 1(21-1) va tiép xUc véi mat phing () c6 phuong trinh :
2x—2y—z+3=0.Béankinhcua (S) 1a?

A 2. B.E. C.g. D.g.
3 4 9

Huéng dan giai.
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2.2-2.1-(-1)+3 )

Do mit cau ($) tiép xtic mit phang () = R=d(I,(a))

Ja+4+1
bép an A.
Cau 6. Viét phuong trinh mat phang trung truc(e) cia doan thing MN véi M (L;2;-4),N(5;4;2).
A. 10x+9y+5z2-70=0. B. 4x+2y+6z2-11=0.
C. 2x+y+3z-6=0. D. 2x+3z-3=0.

Hwéng dan giai.
Taco: MN =(4;2;6)
Goi | 1a trung diém cua AB = 1(3;3;-1).
Mt phing trung truc cia AB di qua diém | vanhan MN lam VTPT nén ¢ phuong trinh :.
4(x—3)+2(y—3)+6(z+1)=0=2x+y+3z-6=0.

bép an C.
Cau 7. Cho u(2;-1L1),v(m;3;—1), w(L 2;1). Ba vecto ddng phing khi gia trj caa m 1a:.
A. 8. B. 4. C. —Z. D. —§.
3 3

Hwéng dan giai.

Taco: [G;Vv]:(—3;—1;5) :[ﬁ;\ﬂ.\?z—sm—B—S:O: m:—g.

Dap an D.
X=5-t
Cau 8. Goc gitta duong thang d:4 y=6 vamp (P):y-z+1=0 la.
z2=2+t
A. 60°. B. 45°. C. 30°. D. 90°.

Huwéng dan gidi .
Puong thing d c6 mot vecto chi phuong U = (-1,0;1).
Mit phang (P) ¢6 mot vecto phap tuyén n=(0;1-1).

Goi « la goc gitra mat phang (o) va duong thang d .
un
‘ ‘ __ 1 1::>05=3O”.

Tl v2az 2

Taco sina = ‘cos(ﬁ, ﬁ)‘

bép an C.
Cau 9. Trong khdng gian voi hé toa do Oxyz cho 3 diem M (2;3,-1), N(-LL1), P(Lm-12). Véi
gia tri nao caa m thi tam gidc MNP vuong tai N .
A. m=3. B. m=2. C. m=1. D. m=0.
Huéng dan giai.
NM =(3;2,-2),NP=(2;m-2;1) = 6+2m-4-2=0=m=0.
Dap an D.
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Cau 10. Cho hai mat phiang (P):x+y—-z+1=0, (Q):Xx—y+2z-5=0. Piém nidm trén Oy cach déu (P) va
(Q) la:
A. (0;3,0). B. (0;-3;0). C. (0;-2;0). D. (0;2;0).
Hwéng dan giai.
M (0;m;0)=d(M;(P))=d(M;(Q))=|m+1=|m+5=m=-3=M(0;-3,0).
bép an B.

Cau 11. Trong khong gian Oxyz cho mit cau (S):(x—l)2 +(y+3)2+(z—2)2 =49. Phuong trinh ndo sau
déy 1a phuong trinh ctia mat phang tiép xdc véi mat cau(S) 2.
A. 6x+2y+3z=0. B. x+2y+2z-7=0.
C. 6x+2y+3z-55=0. D. 2x+3y+6z-5=0.
Hwéng dan giai .
(S) cotam 1(1,-3;2);R=7.

6-6+6 6 . 1-6+4-7 8, 6—6+6—55
; =——=—,; d(I; = =—; d(I; = 1-7.
(1)) N36+4+9 7 (1(a2)) Ji+4+4 3 ((e)) J36+4+9

bép an C.
Cau 12. Mit phing nao sau day cat cac truc toa 6 Ox,0y,0z lan luot tai A, B,C sao cho tam giac ABC nhan

diém G(1,2;1) 1am trong tam?.

A. Xx+2y+2z-6=0. B. 2Xx+y+2z2-6=0.

C. 2x+2y+z2-6=0. D. 2x+2y+62-6=0.

Hwéng dan giai .
Goi A(a;0;0),B(0;b;0),C(0;0;c) lan lugt 1a giao diém ciia mét phang (ABC) cét cac truc
Ox,0y,0z.

+=+—=1.

Phuong trinh mit phang (ABC):

o<

D | x
O |N

3=a
Vi G latrong tdm AABC = <6=Db :>§+%+%:1<:> 2X+Yy+2z-6=0.
3=cC
Dap an B.
Cau 13. Trong khong gian Oxyz cho ba vecto : a =(—1;1;O),5: (1,1,0). cho hinh binh hanh théa mén diéu
kien OA=a;O0B =b .Toa do cta tam hinh binh hanh OADB bing bao nhiéu ?.
A. (0;10). B. (1,0;0). C. (30:1). D. (1,1;0).
Huéng dan giai.
T N T
Taco: Of =~ 0D =E(OA+OB)=§(a+b>=(O;1;O):> 1(0;10).
bap an A.
Cau 14. Trong khéng gian Oxyz , cho cac diém A(L0;0),B(0;1;0),C(0;0;1),D(LL1).Trong cac ménh

dé sau, ménh dé nao sai 2.
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A.Bbn diém A, B,C,D tao thanh mot tir dién. B. AABD la tam giac déu.
C. ABLCD. D. ABCD la tam giac déu .
Huwéng dan giai.
Tacod: AB=(-110),CD=(310)= ABCD=-11+11+0=0= AB LCD.
bép an C.
Cau 15. Trong khong gian Oxyz cho bon diém A(1;0;0), B(0;1;0), C(0;0;1), D11 ) . Mt cau ngoai tiép tur
dien ABCD c6 ban kinh bang bao nhiéu ?.

A.ﬁ. B. V2. C. 3. D.

2

nlw

Huwéng dan giai.
Phuong trinh t6ng quat cia mat cau la  x*+y*+z*—2ax—2by—2cz+d =0

(@*+b*+c*—d >0).

d=0
1-2a+d =0 a:l
s o o |1-2b+d =0 2 J3
Mat cau di qua bon diém A,B,C,D taco hé: IS 1 =>R=—.
1—20+d:0 b:E 2
3-2a-2b-2c+d=0 1
cC==
2
Dap an A.
x=1+2t X=3+4t'
Cau 16. Cho hai dwong thang d, :4y=2+3t va d, :{ y =5+6t".Trong cac ménh d& sau ,ménh dé nao dung ?.
z=3+4t z=T7+8t
A d Ld,. B. d,//d,. C. d, =d,. D. d,,d,chéo nhau .

Huéng dan giai.
Duong thang d, di qua diém M (1,2;3) vaco VTCP u,(2;3;4).
Duong thang d, di qua diém N (3;5;7) vacé VTCP u, =(4;6;8).
Taco :u, =2u, =u,,u, cing phwong = d,//d,, d, =d,.
1-3 2-5 3-7 1

Thé toa do diém M vao phuong trinh d, : -=.
4 6 8 2

—Med,=d =d,.

bap an C.
Xx=1-t
Cau 17. Cho duong thang d :Jy = 2+t(t € R). Phuong trinh ndo sau day 1a phuong trinh chinh tic cua d .
z=t
A_X__1=y__2=i_ B_X__l=y__2=5_
-1 1 -1 -1 1 1
c x—lzy—Zzi' D. x—1:y+2:i
-1 -1 -1 1 1 -1
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Huwéng din gidi .

bap an B.
Cau 18. Trong khong gian voi h¢ truc toa do Oxyz cho toa do 4 diem A(2-L1), B(L0;0); C(310) va
D(0;2;1). Cho cic ménh dé sau :.
(1)Po dai AB =+/2; (2) Tam giac BCDvudng tai B ; (3) Thé tich cua tir disn ABCD bing 6.
Céc ménh dé dang 13 .
A Q): ). B. (3). C. (1); (3). D. (2
Hwéngdan giai.
AB = (-111)= AB= J3= (1) sai loai dap an A,C.
Ma BC =(2;1;1);BD =(-121)=> BC.BD =-2+2+1=10 loai D

Dap 4n B.
X=1+t
A A D 2 : : X+l y _z-2 . ,
Cau 19. Trong khong gian cho hai duong thang: d,:<y=2 ; d,: > 1 3 Phuong trinh cua
z=3-t
duong thang d di qua O(0;0;0) va vudng goc vai ca d, va d, la.
X=t X=t X =t x=1
A. {y=-5t. B.qy=t. C.qy=5t. D. =-5t.
z=t z=t z=t z=1
Huéng dan giai.
x=t
Taco: E:[@;@]:(L—S;l):d: y=-5t.
z=1

Dép an A.
Cau 20. Cho A(a;0;0); B(0;b;0);C(0;0;c) vai a,b,c>0. Biét mit phing (ABC) qua diém 1(1;3;3) va thé
tich tir dién OABC dat gié tri nho nhét. Khi d6 phuong trinh (ABC) Ia.

A. x+3y+32-21=0. B. 3x+3y+z-15=0.
C.3x+y+z-9=0. D. 3x+y+z+9=0.
Hwéng dan gidi .
(ABC):1+X+E=1.D0 Ie(ABC):>£+§+§=1.
a b c a b c
Ap dung bat dang thac cau-chy: 1= 1.3.3, 33/i 159 o abe>243,
a b c abc 27 abc
1 81
VOABC =gab02?.
1.3.3 -
o , o 1 b ¢
Gia tri nho nhat cua thé tich IaVO_ABC:%c> 1a bsc < 1b=9
—+—+B=1 c=
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Phuong trinh mit phang (ABC)Z%+%+%=1©3X+ y+z-9=0.

bép an C.
A. BAI TAP TU LUAN.
Bai 1. Trong khdng gian Oxyz, cho bon diém A(1;0,0), B(0;1;0), C(0;0:1), D(-2:1;-1).
a) Chuang minh A, B, C, D la 4 dinh cua mét tir dién.
b) Tim géc giita hai dwong thang AB va CD .
c) Tinh d6 dai dudng cao cua hinh chép A.BCD.
Huéng din giai

a) Theo phuong trinh doan chén ta co : (ABC):%+%+%:1<:> X+y+2-1=0

Thé toa o D vao vé phai ciia mt phing (ABC) tacé: —2+1-1-1=1+0
Vay D¢ (ABC) .Suyra4diém A B,C,D labon dinh cua tt dién
b) Goi « la goc giita hai duong thang AB,CD
Tacé: cosa = ‘cos(ﬁ?;,c_lj)‘

Ma cos(ﬁ,@):ﬂzﬁ :(ﬁ,ﬁ):%‘) = o = 45°
|AB|cD| 2
c) Tacé: BC =(0;-11);BD =(-2;0;-1)
Goi n Ia mot vptt ciia mat phang (BCD)
Taco: n= [ﬁﬁ] =(-1-2;2)
Phuong trinh mét phang (BCD): x+2y—2z+2=0
Chiéu cao cua hinh chép ABCD béng khoang cach tr A dén mat phang (BCD):
1+2]
\/12 +2° +(—2)2
Bai 2. Chomatcau (S) c6 duong kinh 1a AB biétrang A(6;2;-5), B(—4;0;7).
a) Timtoa do tam I vatinh ban kinh R cua (S).

=1

h=d(A(BCD))=

b) Lap phuong trinh cta (S ) .
¢) Lap phuong trinh mit phang (a) tiép xuc véi (S) tai A.
Hudéng dan giai

a) Tam | cuamatcau (S) la trung diém ciia doan AB = 1(111)

AB _\(-4-6)"+(0-2)" +(7+5)’ @

Ban kinh R = 62
2 2

b) Phuong trinh mit cau (S): (x—l)2 +(y—1)2 +(z—1)2 =62

Mt phang () tiép xtc véi mit cau (S) tai diém A chinh 1a mét phang («) di qua A va
vudng goc vaéi ban kinh 1A
Taco: 1IA=(5;1-6) la mot vtpt cua mat phang («)
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Bai 3.

Bai 4.

Bai 5.

a)

Phuong trinh mét phang (a):5x+y—6z-62=0
Cho mat ciu (S):(x—3)2 +(y+2)2 +(Z—1)2 =100 va mat phing
(a):2x-2y—z+9=0. Ching minh ring () cét (S) theo mot duong tron. Tim toa do
tam va tinh ban kinh cua duong tron do.

Huéng dan giai
Mit cau (S) c6 tam 1(3;-2;1) va ban kinh R=10
Ma d(1,(a))=6<R.Suy ra mit phang (@) cit mat cau (S) theo giao tuyén la duong tron
(C) cotam J vaco ban kinh r
Xac dinh tam J:
Goi d la dudng thang di qua tm | va vudng goc véi mat phang ()

X=3+2t
d nhan n,(2;-2;-1) AM Mot VTCP = d:1y=-2-2t VteR
z=1-t
X=3+2t
y=-2-2t

J=d n(a) néntoa do cua thoa hé : =18+9%t=0=t=-2

z=1-t
2Xx—-2y-2+9=0
Vay tam J (-1, 2;3)
Xac dinh ban kinh r:
r?=R*~(d(1,(«))) =100-36=64=r=8
x=12+4t
Gm(ay3x+5y—z—2:Ovéd:y=9+3t.
z=1+t¢
Tim giao diém M ciia duong thang d va mat phang (o).
Viét phuong trinh mp( ) chira M va vudng goc véi d .
Hwéng dan giai.
3x+5y-z-2=0
M=dn (a) suy ratoa dd cua M thoa hé phuong trinh : x=12+41
y=9+3¢
z=1+t¢
= 26t +78=0=1t=—-2= M (0;0;—2)
Mat phang () vudng goc véi d nén nhan mot VTCP a(4;3;1) caa d 1am mot VIPT do do
phuong trinh mt phang (5):4x+3y+2z+2=0
x-1 y+1 z-3

Cho diém A(-12;-3), vecto a=(6;-2;-3) va dudng thang A: , 5

Viét pt mp () chira A va vudng goc véi gia cua a.
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b)
c)

b)

Bai 6.

Bai 7.

Tim giao diém M cia d va (a).
Viét phuong trinh duong thing A di qua A vudng goc véi gia cia a va cit d.
Hwéng dan giai.
Mat phang () chita A(-12;-3) va vudng géc véi gia cua a=(6;-2;-3) nén nhan a lam
VTPT suy ra cé phuong trinh (a) 1 6x—2y—-3z+1=0
6x—-2y—-3z+1=0
Xx=1+3t
y=-1+2t
z=3-5t

M =d N (a) suy ratoa do cia M thoa hé phuong trinh :

=t=0=>M(1-13)

Duong thang A can tim chinh 1 duong thang AM nén nhan AM =(2;-3;6) lam VTCP
X=1+2t

c¢6 phuong trinh duong thang A:<y=-1-3t
z=3+6t

Viét phuong trinh mp(a) tiép xUc vai mat cau (S) X4+ +2°—10x+2y+262z+170=0

x=-5+2t x==7+3t
va song song véi hai duong thang d:<y=1-3t ;d':{y=-1-2¢
z=—13+2t z=8.

Huéng dan giai
Dudng thing d c6 mot VTCP 1a a, =(2;-3;2)
Duong thingd ' co mot VTCP 1a a,. =(3;-2;0)
Mit cau (S) co tam 1(5-1-13) vaban kinh R=5
Phuong trinh mat phing (&) song song véi d;d’ nén nhan vecto ﬁ:[a;a:} =(4,6;5) lam
mot VTPT suy ra phuong trinh mat phang (a) 14X +6y+5z2+m=0
Do () tiép xtc véi (S) nén d(l,(a)): R <|m-51 —5J77 = m=51+577
Vay phuong trinh mat phang (a):4x+6y +52+51£577 =0
Tim toa do diém H 1a hinh chiéu vuong goc cia diem M(1;—1;2) trén mat phang
(a):2x—y+2z+11=0.

Hwéng dan giai
Taco n, =(2;-12) lamot VTPT ciia mét phang («)
Goi d la dudng thang di qua M (1,1 2) va vudng goc véi mat phang (a)

X=1+2t

d nhan E(Z;—Z;—l) lam mot VTCP = d:{y=-1-t VteR
z2=2+2t
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Bai 8.

Bai 9.

X=1+2t
y=-1-t
2=2+2t
2X—-y+2z+11=0

=18+9%t=0=>t=-2=H(-31-2)
Cho diem M (2;1;0) vamp(a): x+3y—z—27=0. Tim toa d diém M’ d6i xtng voi M
qua (&).

H =d () nén toa do cua thoa hé :

Huéng dan giai
Taco n, =(1,3;-1) lamot VTPT ciia mat phang ()
Goi H la hinh chiéu vudng goc M cua 1&n mét phing («)
Goi d la dudng thang di qua M (2;1,0) va vudng géc véi mit phang (a)
X=2+t
d nhan n, (,3;-1) lAM Mot VICP = d:1y=1+3t VteR
z=-1
X=2+t1
y=1+3t
z=—t
X+3y—2-27=0

M’ i xtng véi M qua (o) suy ra H 1a tung diém cia MM’

H =d () nén toa dothoa hé: =>11t-22=0=>t=2=H(4,7,-2)

Xy = 2Xy — Xy
= Y =2Y, — Yy = M'(6;13,-4).

Zy =22, -1,
Viét phuong trinh duong thang A vudng goc véi mat phang toa do (Oxz) va cét hai duong
thang
d;i:y_+4:z_3 ; d,:x—1:y+3:z—4.

1 1 -1 -2 1 -5
Huéng dan giai

Goi M 1a giao diém ctia duong thang A va duong thang d nén M (t;—4+t;3-t)

Goi N 1a giao diém ctia duong thang A va duong thang d' nén N (1-2t';-3+t;4-5t')
Tacé MN =(1-2t'—t;1+t' ~t;1-5t'+t) , mat phang (Oxz)c6 mot VIPT j(0,1,0)

Do dudng thang A vubng géc véi mat phang toa do (Oxz)néntacod MN =k

—
Il

=2

1-2t'—t=0 7
=1:1+t'-t=k < k:g
1-5t"+t=0 z

=
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Puong thang A di qua M (;—??j va nhan ](0,1,0) lam VTCP nén c6 phuong trinh :
3
X==
7
y= —§+ m VvVmeR
18
1="
7
X=1+2t
Bai 10. Tim toa do diem A’ d6i xtng véi diem A(1;—2;-5) qua dwong thang A:qy =-1-t
=2t

Huwdéng din giai
Goi () la mat phang chira A va vudng goc véi A
Mit phang («) di qua va nhén E(Z;—l;Z) lam mot VIPT nén ¢6 phuong trinh :
2X—-y+22+6=0
Goi H la hinh chiéu vudng goc cua A Ién mit phang () = H =An(a) nén toa do cua
X=1+2t
y=-1-t
z2=2t
2X—-y+2z+6=0

thoa hé : =0%+9=0=>t=-1=H(-10;-2)

Do A’ d6i xing véi A qua duong thing A nén H la trung diém coa AA’
Xo = 2Xy — X,
=1 Ya =2y, — Y= A'(-3,2:1)

Z,=22,-1,
X=-1+3t
Bai 11. Cho hai diém A(1;2;-1), B(7;-2;3) va duong thang d c6 phuong trinh: |y =2-2t
7=2+2t

a) Chung minh rang hai duong thang AB va d dong phang.
b) Tim diém I trén d sao cho IA + IB nho nhét.
Huéng dan giai

a) Duongthang AB c6 mot VTCP AB =(6;-4;4)

Dudng thing d ¢6 mot VTCP u =(3;-2;2)

Xét n= [@;ﬁ} =(0;0;0) = hai duong thing d, AB clng thudc mot mat phing
b) Tanhanthiy: AB=2u ;A¢d =d//AB

Goi A’ 1a diém dbi xttng cua A qua dudng thang d
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A
Taco: IA+IB=IA+IB>AB .Dé IA+IB nho nhat khi IA'+IB=AB < | =1, .Luc d6 diém
| 1a giao diém cua A'B va d. Do d//ABnén | la giao diém cua d va mat phang trung truc caa
AB

Phuong trinh mét phang(«) trung tryc cua AB: 3x—2y+2z-14=0

| =dN(a)=3(-1+3t)-2(2-2t)+2(2+2t)-14=0 =t =1=1(2;0;4)

Xx=1-t X = 2t'
Bai 12. Cho hai duong thangd, :{y=t
z

=t z=t'

vad, cy=—1+¢".

a) Chung minh hai dudng thang d, va d, chéo nhau.
b) Viét phuong trinh mat phang («) chwra d, va song song d, .
Hudéng dan giai
a) Taco: d, diquadiém M (10;0) vaco VTCP u, =(-11-1)
d, di quadiém N(0;-10) vacé VTCP u, =(2;11)
Do : [Ji@] =(2,-1-3);MN =(-1-10)
Xét [Q@}W =-1#0=u,;u,;MN khong dng phing = d, ;d, chéo nhau
b) Goi n, 1amot VTPT cua mit phing (a)
Do mit phang (@) chua d, va song song d, = n, = [ujuj} =(2;-1,-3)
Mat phing () diqua M vaco VTPT n, =(2;-1-3) c6 phuong trinh : 2x—y—3z-2=0
Bai 13. Cho tt dién ABCD c6 canh AD vubng véi (ABC). Biét ring AC=AD=4cm, AB=3cm,
BC = 553m
a) Tinh thé tich t dien ABCD
b) Tinh khoang cach tir diém A téi mat phang (BDC)

Huéng dan giai
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Bai 14.

Bai 15.

>

X
Chon hé truc gdc toa do 1a diém A ,cac duong thang AB, AC,AD theo thir tu & cac truc
Ox,Qy,Oz.
Tacé: A(0;0;0),B(3;0;0),C(0;4;0),D(0;0;4)

Voo = %\[ﬁﬁ:’]ﬁ\ _8(cm?)

Phuong trinh mit phang (BCD): §+%+% =1=4x+3y+3z-12=0

12 12
Lap phuong trinh mit phing (P) song song va cich déu hai mit phang
(R):2x+y+2z+1=0 va (R,):2x+y+2z+5=0

Hwéng dan giai

Goi M(x;y;z) la diém thuoc mit phang (P)
Theo dé:
d((P).(R))=d((P).(R.))
< d(M,(R))=d(M,(P,)) < |2x+y+2z+1|=|2x+y+22+5|

= 2X+y+2z+3=0

d(A,(BDC))=

Vay phuong trinh mat phang (P) D 2X+y+22+3=0
Cho hai mt phang (P,):2x+y+2z+1=0 va (P,):4x—2y—4z+7=0.Lap phuong trinh
mat phang(P) sao cho khoang cach tir mdi diém ctia n6 dén (R),(PR,) 1a bang nhau
Hudéng dan giai
Goi M(x;y;z) la diém thuoc mit phang (P)

. 2x+y+2z+1 |4x-2y-4z+7|
Theo @é: d(M,(R))=d(M,(P. -
c0dé d(M,(R))=d(M.(R)) &= = peamr = s

< 2|2x+y+2z2+1 =|4x—2y -4z +7|
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4y+8z-5=0
8x+9=0

Vay phuong trinh mét phang (P) 1a 4y +8z-5=0 va 8x+9=0

X=6 X==2+t'
Bai 16. Cho hai duong thang d:{y=-2t va d,:{y=-2 .Lap phuong trinh mit phang (P) sao
=T+t z=-11-t

cho khoang cach tird, d, dén (P) la bang nhau

Huwéng dan giai.

Duong thing d di qua M (6;0;7) va co mot VTCP u(0;-2;1)
Duong thang d, di qua N (-2;-2;-11) va cé mét VTCP u, (1,0;-1)
Xét: [uu; |=(2:1,2); MN (-8;-2;-18) = u;; | MN = ~16-2-36 0 d, d, chéo nhau
Do d,d, chéo nhau nén (P) la mit phang di qua trung diém | cua doan vudng géc chung
AB cua d,d; vasong song véi d,d,
Ta co: {f +u=0 {fﬂz ‘e {_St _,t' =4 {t,z %, A(6,4:5), B(-6-2-7)
ABLlu'=0 |ABu'=0 (t+2U'=-10 [t'=-4
Goi n 1a mét VTCP caa mat phang (P) = n= [ﬁuj] =(2,1,2)
Goi | la trung diém ABnén 1(0;1-1)
Phuong trinh mit phang (a) 12X+y+2z+1=0.
Bai 17. Lap phuong trinh mat phang (P) di qua diém M (1;-3;2) va vudng goc véi hai mat phang
(Q):2x—y+3z+1=0va (R):x-2y—-z+8=0
Hwéng dan giai.
Goi n 1a mét VTCP caa mat phang (P) = n= [Eﬁ] =(7;5,-3)
Mat phang (P)di qua diém M(L-3;2) va c6 mot VTPT n  nén c6 phuong trinh :
7X+5y—-3z2+14=0
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Bai 18.

Bai 19.

Bai 20.

x=1+t
Cho mit phang (P):x+2y-2z+3=0 va duong thang d:{y=1+t .Lap phuong trinh
z=9

duodng thang d’ 1a hinh chiéu vudng géc cua d 1én mat phing (P)
Hwéng dan giai.

Buong thing d di qua diém M (1,1;9) va cé mot VTCP u =(1,1;0)

Goi (Q) 1a mat phing chira d va vudng gdc véi mét phang (P)

Taco: n, = [ﬁ;nj] =(-2;2;1)

Phuong trinh mét phang (Q) :2x—2y+z-9=0

Khido d'=(P)(Q)=u'=|ng;n, | =(6;36)

) » 2x—-2y-2+9=0
Goi A la diém thuoc d' = toa dd cua A thoa hé:
X+2y-2z+3=0
2X—2+7=0
Cho y=1= o x=-3z=1= A(-311)
X—-2z+5=0
X=-3+2t
Phuong trinh duong thang d’: < y=1+t
z=1+2t
X=-3+2t
Trong khong gian Oxyz, cho diém A(—4;-2;4) va duong thing d 1y =1-t . Viét phuong
z=-1+4t

trinh duong thang A di qua A ,cat va vudng goc véi duong thang d
Huéng din giai

Taco: u(2-L4) 1aVTCP cua d

Goi B 1a giao diém cua A,d

Do @6 : B(-3+2t;1-t;—1+4t) = AB = (1+2t;3—t;-5+4t)

Ald=ABU=0=21t-21=0=t=1= AB=(3;2;-1)

X+4 _ y+2 _ z2—-4

2 -1

Cho diém A(2;0;0);B(0;0;8) va diém C sao cho AC =(0;6;0) .Tinh khoang cach tir trung

diém | cua BC dén duong thang OA
Hwéng dan giai

Taco: AC =(x-2;y;z) =C(26;0)

| 1a trung diém AB=1(1;3;4).

Vay phuong trinh duong thang A:

Phuong trinh mét phang () qua | va vudng goc véi OA 1a x—1=0
Luc d6 (o) cat OA tai K(40;0) =d(1,0A)=IK =5.
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Bai 21. Cho hinh lap phuong ABCD.AB,C,D, c6 canh bang 1 .Goi M,N,P lan luot 1 trung diém
cua cac canh BB,,CD, AD, . Tinh khoang cach va géc giita hai duong thang MP,C,N .

Hwéng dan giai

A

AL

Ta chon hé tryc nhu sau : B, 12 géc toa d0O ,B/A 14 truc Ox ,BC, latruc Oy, BB Ia truc
Oz
1 1

Tacé: M| 0;0;= [,N| =;L1|,P 1;3;0 .C,(0;1;0)
2 2 2
Goi () la mat phang chira C,N va song song véi MP

Goi n lamét VTPT ciia mat phang (o)

Taco: i LMP,i LGN = n=[MP;CP|=(2:-2:-2 |- 2(2-5,-1) =
2" 4 4 4
Mat phang di qua C, va c6 mot VTPT n'(2;-5;-1) ¢6 phuong trinh : 2x~5y -2 +5=0

330
20

d(MP;C,N)=d(M,(a))

]

cos(MP,ClN):W—O

= (MP,C,N)=90°

B. BAl TAP TU LUYEN.
Bai 1.  Trong khong gian Oxyz , cho bén diém A(—2;6;3), B(1;0;6), C(O;Z;—l), D(1;4;O).
a) Viét phuong trinh mp (BCD) . Suy ra ABCD la mét ta dign.
b) Tinh chiéu cao AH cua tir dién ABCD .
¢) Viét phuong trinh mp (a) chira AB vasong song CD.

Dadp An :
a) 8x-3y-2z+4=0. A¢(BCD).
36
b) AH=d(A(BCD))=—=
) AH=d(A(BCD))= =

c) X—z+5=0
Bai 2.  Lap phuong trinh tham s cua duong thang:
a) Di qua hai diém A(1;0;-3), B(3;—10).
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b) Diqua M (2;3;5) vasong song voi A:X—Jrzzy—_fj:i
2 -4 =5
Dadp dn :
x=1-2t
a) y=-t VteR
z=-3+3
X=1+2t
b) <y=3-4t VteR
z=-5-5t

Bai3. Cho A(2;4;-1), B(;4;-1), C(24:3), D(2;2;-1).
a) Chung minh ring AB, AC, AD vudng goc véi nhau ting d6i mot. Tinh thé tich khdi ti dién
ABCD .
b) Viét phwong trinh mat cau (S ) di qua 4 diém A, B, C, D.

c) Viét phuong trinh mat phang (« ) tiép xdc véi (S) va song song véi mat phang (ABD).

Dap dn:
a) AB.AC=0;AB.AD=0; AC.AD=0=> AB L AC;AB L AD;AC L AD
1 4
= V, s ==AB.AC.AD =~
A.BCD 6 3
2
b) (s) (xij (y=3 +(z-1 =2
2 4
c) (a):4z—4ig:0

Bai4.  Chocacdiem: A(-1;2;0), B(-3;0;2), C(1;2;3), D(0;3;-2).
a) Viét phuong trinh mit phang (ABC ) va phuong trinh chinh tic cia duong thang AD .
b) Viét phuong trinh mt phang (a) chra AD va song song véi BC.

Dap an :
X+1 y-2 z
a) 3x-5y-2z+13=0,—=1—=—
1 1 -2

b) 5x-9y-2z+23=0
Bai5. Trong khong gianOxyz, cho mat phang (a):4x+y+2z+1=0 va mat phing
(B):2x=2y+z+3=0.
a) Ching minh (a) cit (B).
b) Viét phwong trinh tham sb cua duong thang d 1a giao diém cua (a);( yi) ) .
Dap dn :

a) Taco: giiz#% = n,n’ khong cung phuong .Suy ra (&) cit ().
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x=t
by d:qy=1
z=-1-2t
Bai6. Lap phuong trinh mat phing (P) di qua diém 1(-L-11) va chia duong thing
X+2 y-1 z-1
T 4

d

Dap dn:
(P):2x+y+2z+1=0.
xX=2—-t xX=2+2t
Bai 7.  Trong khong gian Oxyz, cho hai dudng thang chéo nhau:d :{ y=—1+¢ va d':{y=t
z=1-t z=1+t
a) Viét phuong trinh () va () song song véi nhau va lan luot chira d va d’'.
b) Ly hai diém M (2;-11);M’(2;0;1) lan luot trén d;d’ . Tinh khoang cach tr M dén mat
phang () va khoang cach tir M’ dén mat phang (o) .So sanh hai khoang cach do.

Dadp dan:
a) (a):2x-y-3z-2=0,(8):2x-y—3z-1=0
) d(M.(@)=d(M"(6)) =

Bai8. Cho A(3;-2;-2), B(3;2;0), C(0;2;1), D(-1;1;2).
a) Viét phuong trinh (BCD). Suy ra ABCD la mot ti dién.
b) Viét phuong trinh mét cau (S) tdm A vatiép xtc (BCD).
c) Tim toa do tiép diém cua (S) va mat phang (BCD).
Dap dan:
a) x+2y+3z-7=0. Ag(BCD) .Suyra4diém A B,C,D la bon dinh cua tu dién.
b) (x=3)° +(y+2)° +(z+2) =14

c) H(4,01)
x=—1+3¢ x=t
Bai 9. Chod :qy=1+2t vad,:qy=1+¢
z=3-2t z=-3+2¢

a) Chung minh d, va d, cing thuoc mot mat phang .
b) Viét phuong trinh mat phang do.
Dap dan:
a) [Ei@]ﬂﬁ=0.
b) 6x-8y+z+11=0.
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Bai 10.  Trong khdéng gian v&i hé toa doOxyz, cho hai mit phang (P):x-2y+2z-3=0va mit
phang(P,): 2x+y-2z-4=0 va duong thing d: XL:LZ:%:L;. Lap phuong trinh mit
cau (S) cotam | thudc d va tiép xtic v6i hai mit phing (R);(P,).

Dap dn:
(x=11)" +(y+26)" +(z+35)° =1444,(x+1)" +(y—2)" +(z-1) = 4
B. CAC PE KIEM TRA.
D¢ Kiém Tra 45° S6 1

I.  Phan Trac Nghiém

Caul. Trong khong gian Oxyz cho ba vecto : a=(-110),b=(110),c=(L11). Trong cac ménh
dé sau, ménh dé nao sai ?
A lal=+2. B. |d|=+3. C.alb. D.bLc.

Cau2. Trong khong gian Oxyz cho ba vecto : a=(-110),b=(110),c=(L11). Trong cac ménh
dé sau, ménh dé nao dang ?

2 - - = -

Cau3. Trong khong gian Oxyz cho bén diém A(1;0;0),B(0;1;0),C(0;0;1),D(LL1).Goi M, N lan
luot 1a trung diém cua AB,CD .Toa d¢ trung diém G cua MN la:

A. G 311 . B. G 113 ) C.G ZZE . D. G 111 .
333 4 4 4 333 222

Cau4. Cho mit phang (a) di qua diém M(0,0,-1) va song song Vvéi gid cua vecto
a=(1-2;3),b=(3;0;5).Phuong trinh mit phang (&) la
A. 5x—-2y-3z-21=0. B. 5x-2y-3z-3=0.
C. 10x—4y-6z+21=0. D. 5x—-2y-3z+21=0.

Cau5. Goi (a) la mat phang cat cac truc toa do tai ba diém M (8;0;0),N(0;—2;0),P(0;0;4)

A. ac=1. B. a,b,c ddng phing. C. cos(B,E):

Phuong trinh mt phang () 1a:

A 1+l+5=0. B. Z+l+£=l.
8 -2 4 4 -1 2
C. x-4y+2z=0. D. x-4y+2z-8=0.

Cau6. Cho dudng thang A di qua A(2;0;-1) va c6 vecto chi phuong a=(4;-6;2) .Phuong trinh
tham s6 cua duong thang A 14

X=—-2+4t X=—-2+2t
A .1 y=-6t . B.<y=-3t
z=1+2t z=1+t
X=2+2t X=4+2t
C.qy=-3t . D.<y=-6-3t.
z=-1+t Z=2+t
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Cau 7.

Cau 8.

Cau 9.

Cau 10.

Céu 11.

Céu 12.

Cau 13.

Cau 14.

Cau 15.

X4ac dinh m d cap mat phiang sau vudng g6c véi nhau: 7x—3y+mz—3=0,
X—3y+4z+5=0

A 6. B. 4. C. 1. D. 2.
Cho mit phing (P): x—2y -3z +14 =0. Tim toa 46 M’ ddi xtng véi M (L,-11) qua (P)
A M'(-137). B. M'(2,-3,-2). C. M'(3,-3;7). D. M'(2,-11).

X =t

Bén kinh mit cau tam | (135) va tiép xuc v6i duong thang d <y =-1-t Ia:

z=2-t
A \14. B. 14. C.7. D. 24/3.
X=1+2t
Trong khong gian Oxyz, cho 2 duong thang lan luot c6 phuong trinh d,:qy=2  va
z=-t
X=3-t'
d,:<y=4+t". B dai doan vudng goc chung cua d, va d, la
z=4

A 6. B. 4. C. 2. D. 2V6.
Goi a la goc giira hai duong thang d, : x+3 = y+2 = 2-6 va d, X y-19 ~ % Knidé

2 3 4 1 —4
cosa bang:
A 2. B. 2. c. L. p. Y2

N NG 7 56
Mit phing () qua A(L-2;-5) va song song véi mit phang(P) :x—y+1=0 cach (P) mot
khoang c6 d¢ dai la:
A 4. B. 2. C. 2\2. D. 2.
Cho diém 0(0,0,0), A(1,1,3)va duéng thing d ;%le:%l Piém M thue d c6 hoanh
d6 duong sao cho AMOA can tai O. Tim toa do diém M
A M(214). B. M (0,0,1). C. M(11,4). D. M (1,-1,3).
\ < . X_l y_3 Z N - 2 . .

Cho duong thang d =g v mit phang (P):x—2y+2z-1=0. Mit phang («)
chira dudng thang d va vudng géc véi (P) ¢ phuong trinh :
A. 2Xx+2y+z2-8=0. B. 2x—-2y+z-8=0.
C. 2x-2y+z+8= 0. D. 2x+2y-z-8=0.

Trong khong gianOxyz, cho A(10;-3),B(-1-3,-2),C(15;7). Goi G la trong thm cta tam
giac ABC . Khi d6 d6 dai cua OG la
A. 3. B. 5. C. 3. D. 1.

Il.  Phan Tw Luan
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Bai 1.

Bai 2.

Trong khong gian Oxyz , cho hinh hop chir nhat OAIB.CEDF c6 toa d¢ cac dinh la A(3; 0;0)
B(0;4;0),C(0;0;5),0(0;0;0)
Viét phuong trinh mit phang (ABD).
Viét phuong trinh tham s6 cia duong thang di qua A va vudng goc véi mét phang (ABD).
Viét phuong trinh mit cau (S) ngoai tiép tir dien ABCD.
Tinh khoang cach gitta hai duong thang AC, EF .
Trong khong gian Oxyz, cho diém A(-3;5,-5),B(5;—3;7) va mat phang (P):x+y+z=0
Tim diém M thudc mét phang (P) sao cho MA? + MB? nho nhat
be Kiém Tra 45 So 2

I.  Phan Tric Nghiém

Céu 1.

Céu 2.

Céau 3.

Cau 4.

Cau 5.

Cau 6.

Cau7.

Cho mit phing («):2x+y+3z+1=0 va duong thang d c6 phuong trinh tham so:

X=-3+t
y =2-2t .Trong cic ménh dé sau, ménh dé nao dang ?
z=1
A dl(a). B. d cit (a). C.d//(a). D. dc(a).

Cho 3 diém A(2;1;4),B(~2;2;-6),C(6;0;~1) . Tich AB.AC bang:
A.-67. B. 65. C. 67. D. 33.

Cho diém M (1,2,3) .Goi A,B,C lan luot 12 hinh chiéu cia M trén cac truc Ox,0y,Oz . Viét
mit phang (ABC).

A. 6x+3y+2z-6=0. B. 6x—3y-2z+6=0.
C. 6x+3y—-2z-3=0. D. 6x+3y+2z-3=0.

Trong khong gian voi hé toa doOxyz, cho A(-121),B(111),C(0;3;2).toa d6 cua
[E?C] la:

A (-1-2;3). B. (12.3). C. (-1-2;-3). D. (-1,2;-3).
Diéu kién can va du dé ba vec to a,b,c khéc 0 ddng phang la:

A 3B3=0. 8. [4,5]5=0.

C. Ba vec to d6i mot vuéng goc nhau. D. Ba vecto c6 d6 1on bang nhau.

Trong khong gian véi hé toa d6Oxyz , cho 3 diém A(3,11),B(7;3,9),C(2;2;2) . Tim toa d6
trong tdm cua tam giac ABC :

A. G(6;3,6). B. G(4:2;4). C. G(—4;,-34). D. G(43-4).

Trong khong gian véi hé toa dd Oxyz , cho ba vecto a = (3,0;-2), b= (-2,1,3), c= (—4:3;5).
Tim hai sé thue m , n sao cho ma+nb=c ta duoc:

A.m=2; n=-3. B. m=-2; n=-3. C.m=2;, n=3. D.m=-2; n=3.
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Cau8. Trong khdng gian voi hé toa do Oxyz , cho hai dudng thing dlsz_lzgzzT_a va
X =2t
d,:{y=1+4t . Khang dinh nio sau day la ding ?
Z=2+6t
A. d;d, cit nhau. B. d;;d, trang nhau. C. d,//d,. D. d,;d, chéo nhau.

Cau9. Trong khéng gian véi hé toa do Oxyz, cho hai diém A(30;1),B(2;1,2) va
(P):x+2y+3z+3=0 . Viét phuong trinh mit phang (Q) di qua hai diém A,B va vudng

goc vai (P).
A. (Q):x—2y+z+2=0. B. (Q):x+2y+z+2=0.
C. (Q):x-2y-z-2=0. D. (Q):x-2y+z-2=0.

Cau10. Trong khong gian véi hé toa do Oxyz , cho M(-2L0) va duong thang

X=2 y-1 z-1

(A) . . .Diém N thudc (A)sao cho MN =+11 . Toa do diém N la:

A (12,-1). B. (-12.). C. (2,11). D. (2,-11).
Cau 11.  Trong khong gian vai hé truc toa do Oxyz , cho tir dign ABCD voi toa do A(1;0;0); B(2,11) ;
C(0;3;-2); D(L3;0), thé tich cua twr dién da cho la:

Al B.l. C.%. D.6.

6
Cau12.  Trong khong gian véi hé toa @ Oxyz , cho (S): X +y*+2" —4x—2y+10z+14=0 . Mat

phang (P): x+y+z—4=0 cat mit cau (S) theo giao tuyén la mot dudng tron cd chu vi la

A. 8r. B. 4r. C. 47:/3. D. 2r.

X+l y-2 z-2
===

phang(P): x+3y+2z+2=0 . Lap phuong trinh duong thang Asong song véi mét phang(P)

, di qua M (2;2;4) va cit duong thang (d).

Cau 13.  Trong khéng gian véi hé toa do Oxyz , cho dwdng thang d: va mat

X-2 y-2 1-4 X-2 y-2 1-4

A. . B.
9 7 6 9 —7 6
C. x+2=y+2=z+4. D. x—2=y—2=z—4.
9 —7 6 3 -2 2

Cau14. Phuong trinh dudng thing qua A(L2-1) va wvudng géc v6i mit phing
(P):x+2y-3z+1=0 la:

A x—1:y—2=z+1. B x—lzy—2:z+1.
1 2 3 2 3 1
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x+1 y+2 z-1 D X—2 y-4 z7+4
1 2 -3 1 2 -3
Cau15. Cho mat cau (S):x*+y®+2z>=4 va mjt phang (P):x+z=2 .Tam cia duong tron (C) la

C.

giao tuyén cua (P) va (S) co toa do la?

A (L11). B. (0,1,0). C. (10,1). D. (0,1,1).
Il.  Phan Tw Luén
Bai 1. Trong khong gian Oxyz cho bon diém A(2;4;-1), B(L4;-1),C(2;4;3),D(2;2;-1)

a) Chang minh rang cac duong thing AB, AC, AD vudng gdc véi nhau timg d6i mot .
b) Viét phuong trinh tham sé cia dudng vudng goc chung A caa hai dudng thing AB va CD.
c) Viét phuong trinh mét cau (S) di qua bon diém A,B,C,D.

d) Viét phuong trinh mat phang (e) tiép xtc véi mat cau (S) va song song véi mét phang (ABD)

Bai 2. Trong khong gian Oxyz , cho hai diém A(-13-2);B(-3;7;-8) va mat phang
(P):2x—y+z+1=0 . Timtoa d¢ diém M thudc mat phang (P) sao cho MA+MB nhé nhat

Pé Kiém Tra 45’ S6 3
1. Phan Tric Nghiém
Caul. Trong khdng gian Oxyz, cho ba diém M (2,0,0);N(0,-3,0);P(0,0,4). Néu MNPQ Ia hinh

binh hanh thi toa do diém Q la

A (2:34). B. (34:2). C. (-2-34). D. (-2-3,-4).
Cau2. Mgtcautam 1(2;1-1) tiép xtic véi mat phang toa do (Oyz) c6 phuong trinh 1a
A. (x— ) +(y— 1)2+(z ) B. (x—2) +(y—1) +(z+1) =1.
C. (x+2) (y+1)2+(z ) D. (x+2)2+(y+1)2+(z+1)2:2.
X=3+4t
Cau3. Chodudngthang d:qy=-1-t va (P):x+2y-z+3=0.
2=4+2t
Trong cac ménh dé sau ménh d& nao ding?
A. d vudng géc (P) . B. d song song vai (P).
C. d giao cat vsi (P). D. d nam trong véi (P).
Cau4. Cho A(L13),B(-13;2),C(-12;3) . Khoang cach tir gbc toa dd Otoi (ABC) bing.
A. 3. B. V3. c.g. D%.

Cau5.  Trong khdng gian Oxyz , cho diém G(111), mat phang qua G va vudng goéc véi duong thang
OG c6 phuong trinh la .
A x+y-z=0. B. x+y+z=0.
C. x-y+z=0. D. x+y+z-3=0.

SAN PHAM HQP TAC CUNG TOAN HOC BAC TRUNG NAM



TAI LIEU ON THI THPT QUOC GIA

Trang | 199

Cau6. Cho A(0;0;1),B(-1-2;0),C(2;1-1) . Buong thang A di qua trong tdm G cua tam giac

ABC va vudng goc véi mat phang (ABC) c6 phuong trinh 1a

x:l+ﬁ x:l—&
3 3
-1 -1
A y=——4t. =——14t.
y 3 y 3
=3 z2=3t
x=1+5t x=1—5t
3 3
-1 -1
C.qy=—+4t. D.y=—-4t.
y 3 y 3
z=23t z=-3t

Cau7. Chomatphang (P):3x+4y+5z+8=0 vaduongthang d la giao tuyén giira hai mat phang
(a):x—2y+1=0va (B):x-2z-3=0. Goi ¢ la gdc gitra duong thang d va(P) . Khi d6

A p=45, B. p=30°. C. p=60°. D. p=90°.
Cau8.  Phuong trinh mt phang (P) chéa tryc Oy va diém M (L-11) a.
A. x+2=0. B. x—z=0. C. x—-y=0. D. x+y=0.

Cau9. Chomatcau (S):x*+y*+2z°—2x—4y—6z=0 . Trong ba diém (0;0;0),(12;3),(2,-1-1) .
C6 bao nhiéu diém nam trong mat cau (S)?
A. 2. B.0. C. 1 D. 3.
Cau 10. Chotirdien ABCDcd A(1;0;0);B(110);C(0;10);D(0;0;2) . Tinh khoang céch gitra hai
duong thang AC va BD.
Mot hoc sinh lam nhu sau:
Bl : AC =(-110);BD =(-1-12); AB =(0;10).

B2:[ AC,BD |=(22:2).
[rc.0]%8 2 s
[reeo] @ s,

Bai giai trén dung hay sai ?. Néu sai thi sai & budc nao ?

B3:d(AC,BD)=

A. Sai ¢ budc 1. B. Sai ¢ budc 2. C. Sai ¢ budc 3. D. bung.
Caull. Goi d la duong thang di qua gdc toa d6 O, vudbng goc véi truc Ox va vudng goc vaéi duong
X=1+t
thang A:4y=2-t .Phuong trinh ciia d 12
z=1-3t
x=0 x=t x=1
X y z
A. =-3t. B. =3t. C. =-3t. D.—===—.
y y y 13"
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Cau12. Chodiém M(-12;-3).Goi M, M,, M, lan luot la diém déi xtng cua M qua cac mt
phang (Oxy),(Oxz),(Oyz) . Phuong trinh mt phang (M,M,M,) la:
A. 6x-3y—2z+6=0. B. 6x+2y+3z+6=0.
C. 6x—2y+3z+6=0. D. 6x-3y+2z+6=0.
Cau13. Chomatcau (S):x*+y’+2°—2x—4y—6z-2=0 vamit phang ():4x+3y-12z+10=0 .

M3t cu tiép xdc véi (S) va song song véi (a) cé phuong trinh 1a .

4x+3y-12z2+78=0 4x+3y—-122-78=0
| 4x+3y-122-26=0" | 4x+3y-122+26=0"
C. 4x+3y-12z+78=0. D. 4x+3y-122-26=0.

Cau 14.  Cho hai mat phang (a):mzx—y+(m2—2)z+2:0 va (B):2x+m’y—2z+1=0. (a)va (B)
vudng goc khi
A ml=+2. B. m|=1. C.|m=2. D. |m|=+/3.

Cau15.  Cho hai diém A(1;4;2)B(~1;2;4) va duong thing A: X—_ll - %2 - % Piém M €A ma

MA? + MB? nho nhat ¢ toa do 1.
A. (-10;4). B. (0;-14). C. (30;4). D. (0;—4).
Il.  Phan Ty Luan
Bai 1. Cho diém A(1;2;-1) vamat phang (P):x—2y+2z-4=0

a) Viét phuong trinh tham s ciia duong thing A di qua A va vudng goc véi(P) . Tim toa do
giao diémM cua A va (P).
b) Viét phuong trinh mat phang (er)song song véi (P) va cach(P) mot khoang bang 2.

c) Viét phuong trinh mat cau (S) di qua diém A vatiép xdc véi mét phang (P)tai M .

X =2t
Bai 2. Trong khong gian Oxyz , cho duong thang d:qy=1-t va mat cau (S) c6 phuong trinh
z2=2+t

X°+y?+2°+4x-2y+62-11=0.

a) Lap phuong trinh (P)vudng goc véi d va tiép xdc véi mét cau (S).
b) Lap phuong trinh mat cau (S') déi xung véi (S) qua duong thang d .
Pé Kiém Tra 45° S6 4
I.  Phan Tric Nghiém
Caul. Trong khdng gian véi hé toa do Oxyz, cho diém M (2;-5;7). Diém M’ ddi xtng véi diém
M qua mat phang Oxy c6 toa do la:
A. (257). B. (2,-5,-7). C. (-2,-5;7). D. (-2,5,7).
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Cau2.  Trong khong gian véi hé toa do Oxyz , cho mit cau (S):x* +y® +2° +4x—2y—21=0 va
M (12;-4) . Tiép dién cia (S) tai M c6 phuong trinh la:
A. 3x+y-4z-21=0. B. 3x+y+4z-21=0.
C.3x-y—-4z-21=0. D. 3x+y—-4z+21=0.
Cau3. Trong khdng gian véi hé toa do Oxyz , phuong trinh mét phang di qua diém M (2;-3;1)va
song song véi mat phang (Oyz) la:
A. x-2=0. B. x+2=0. C. 2x+y=0. D. 2x-y+1=0.
Cau 4.  Trong khong gian vai hé toa dd Oxyz, cho A(1;0;0),B(0;2;0),C(0;0;3). Phuong trinh nao
sau day khdng phdi 1a phuong trinh mat phang (ABC).?

AX Y Z g B. 6x+3y+22-6=0.

C. 6x+3y+2z+6=0. D. 12x+6y+4z-12=0.
Cau5.  Trong khdng gian véi hé toa d6 Oxyz, hay viét phuong trinh cua duong thang A di qua diém
M (1;2;-1) va song song voi hai mat phang (P):x+y—-2+3=0, (Q):2x—y+5z-4=0?

x=1-12t x=1+4t
A Jy=2+Tt . B.{y=2-T7t .
z=-1+3t z=-1-3t
C. x+1:y+2:z—1. D. x—lzy—2:z+1.
4 -7 -3 4 7 -3
X=-1+t
Cau 6.  Trong khdng gian véi hé toa 46 Oxyz , s6 do cua goc tao béi hai duong thang (d,):qy =2
z2=2+t
X=8-2t
va (d,):qy=t Ila
z2=2t
A. 90°. B. 60°. C. 30°. D. 45°,
Cau7. Trong khdng gian véi hé toa d6 Oxyz , cho duong thang A x=1_ 2y+21 _Z ;3 va mat
m m—
phing (a):x+3y—2z-5=0. Vi gid tri nao cia m thi A vudng géc véi («)?
A. m=1. B. m=-1. C. m=3. D. m=-3.
Cau8.  Trong khdng gian véi hé toa ¢ Oxyz, cho hai dudng thang (d,): X;Ll = y—ll = 2;1 va
(d,): i?, = y%Z = 2;32 Duong vuodng goc chung cua (d, ) va (d,) co vecto chi phuong la:
A a(-3-31). B. a(3,-3;3). C. a(0;-1). D. a(1,-3;2).
Xx=1+2t X=3+4t"
Cau 9.  Trong khdng gian véi hé toa d6 Oxyz , cho hai duong thang d, :<y=2+3t va d,:{y=5+6t"'
z=3+4t z=7+8t"

. Trong cac ménh dé sau, ménh dé nao diing?
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A.d Ld,. B. d,/d,.
C.d, =d,. D. d, va d, chéo nhau.
Cau 10.  Trong khdng gian véi hé toa dd Oxyz , cho ba diém A(-2;2;1),B(1;0;2) va C(-1,2;3). Dién
tich tam giac ABC la:
5

A2 B. 3\5. C. 45. D.#.
Cau11.  Trong khdng gian véi hé toa doOxyz , cho M (-2;1;,0) va duong thang

(A): x=2 _y-1_ Z;l. Diém N thudc (A)sao cho MN =+11. Toa do diém N Ia:

1 -1
A (L2,-1). B. (-12,1). C. (2.11). D. (2,-11).
x=1+2t Xx=3-t'
Cau12.  Cho 2 duong thang lan luot c6 phuong trinh d,:sy=2  va d,:{y=4+t' . Do dai doan
7=-t 72=4

vubng goc chung cua d, va d, la

A. 6. B. 4. C. 24/2. D. 26.
Cau 13.  Trong khdng gian Oxyz , cho hai diém A(2;4;1), B(~2;2;-3). Phuong trinh mét cu duong
kinh AB la:
A X +(y=-3)°+(z-1)*=09. B. X*+(y+3)°+(z-1)*=9.
C. X’ +(y-3)*+(z+1)*=3. D. X’ +(y—-3)%+(z+1)*=9.

Cau 14.  Trong mat phiang Oxyz , cho ta dién ABCD c6 A(2;3,1),B(4;1,-2),C(6;3;7),D(-5;—4;-8).
Do dai duwong cao ké tir D cua tu dién la.
g &5 c. ¥ p. 43
5 5 3
Cau 15.  Trong khong gian Oxyz , cho hai diém A(0;0;-3),B(2;0;-1) va (P):3x—8y+7z-1=0 .
Goi M ladiém trén (P) dé tam giac ABM déu khi d6 toa do diém M la:
~13 -1 2 -2 1

A.11.

A. M(-312). B. M(

Il.  Phan Tw Luan
Bai 1. Trong khong gian Oxyz, cho hai diém A(L-1-2) ;B(311) va mit phang

(P):x—2y+3z-5=0.
a) Viét phuong trinh mit cau (S) cotam A va tiép xtc véi mat phang (P).
b) Viét phuong trinh (Q) di qua A B vavudng goc véi (P) .
c) Viét phuong trinh duong thing A nam trong (P), di qua | vavudng goc véi AB .

d) Tim diém M thugc mat phang (P) sao cho ‘m-l— m‘ ngan nhat .
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Bai 2. Trong khong gian Oxyz , mit phang (ABC) cit cac truc toa do 1an luot tai cac diém A(a, 0,0) ,
B(0,b,0), C(0,0,c) véi a,b,c>0 théa mana’+b?+c?=3. Biét khoang cach tir diem O
(0,0,0) dén mit phang (ABC) dat gié tri 16n nhét. Viét phuong trinh mét phang (ABC).

C. HUONG DAN GIAI PE
I.  Két Qua Phan Tric Nghiém :

Pé S6 1
Cau1l Cau 2 Cau 3 Cau 4 Caus
D C D B D
Cau 6 Cau7 Cau 8 Cau9 Cau 10
C B A A D
Cau 11 Cau 12 Cau 13 Cau 14 Cau 15
A C D A D
Pé S6 2
Caul Cau 2 Cau 3 Cau 4 Caubs
D D A A B
Cau 6 Cau7 Cau 8 Cau9 Cau 10
B C C D A
Cau 11 Cau 12 Cau 13 Cau 14 Cau 15
B B D C
Pé S6 3
Caul Cau 2 Cau 3 Cau 4 Caubs
A A D A D
Cau 6 Cau7 Cau 8 Cau9 Cau 10
A C B C D
Cau 11 Cau 12 Cau 13 Cau 14 Cau 15
A D A C A
Pé Sob 4
Cau1l Cau 2 Cau 3 Cau 4 Caubs
B A A C B
Cau 6 Cau7 Cau 8 Cau9 Cau 10
A A A C D
Cau 11 Cau 12 Cau 13 Cau 14 Cau 15
A D D A A

Il.  Hwéng DAn Phan Ty Luén :
Huwéng dan giai dé sé 1
Bai 1.
a) Taco: D(3;4;5) = AD=(0;4;5) va AB=(-3;4;0)
Goi n 12 VTPT ciia mat phing (ABD)
Lic dé : n=| AD; AB | =(-20;-15,12)
Phuong trinh mét phang (ABD) : 20x+15y —12z—60=0
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b) Phuong trinh tham s6 cua duong thang A di qua D va vudng goc véi mat phang (ABD) :
X =3+ 20t
y = 4+15t
z2=5-12t
¢) Phuong trinh tong quat ctia mit cau :
X2 +y?+7° +2ax+2by+2cz+d =0 (a2+b2+c2 —d >O)

M3t cau ngoai tiép ta dien ABCD .ciing 1a mat cau ngoai tiép tir dién OABC thi di qua 4
diém O, A,B,C nén thoa hé:

A F
A :::;’ﬁ
rl O » -
e
|
X
d=0 a:_E
9+6a+d=0 b=_2
= S aibiict—d=24+4+22 350
16+8b+d =0 .5 n
25+10c+d =0 2
d=0

Viy phuong trinh mat ciu ngoai tiép ta dién ABCD : x*+y? +2° —3x—4y—-5z=0
d) d(EF,AC)=d(EF,(ABC))=d(E,(ABC))

Taco : AB =(-3,4;0),AC =(-3,0;5) = | AB; AC | =(20;15,12)

Phuong trinh mét phang (ABC): 20x +15y +122—60 =0

= o 60
OE=0A+0C = E(3,0;5) = d(EF;AC)=—=
Bai 2. Goi H la trung diém cia doan AB .Trong tam giac MAB ta c6 MH la duong trung tuyén

2
nén MA? + MB? = 2MH? + AB

Do d6 : MA? + MB? nh¢ nhat khi va chi khi MH? nhé nhat= MH L (P)
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Taco H(LL1) Puong thingMH di qua H va nhan n, (L11) 1am mot VICP ¢6 phuong

X+ z=0
X=1+t y+
~ n .2 ) R X=1+t
trinh y=1l+tM=MHAN(P)= toa do diém M thoa h¢ Lot
z=1+t y=iF
z=1+t

=3t+3=0=t=-1=M(0;0;0)
Huwéng dan giai dé s6 2
Bai 1.

a) Tacl: AB=(-10;0), AC =(0;0;4), AD = (0;-2;0)
Do AB.AC = AC.AD=AD.AC =0 ,suy ra AB_L AC,AC L AD,AD L AB .Vay AB, AC, AD
vudng goc vai nhau tung déi mot.

b) Goi H la hinh chiéu vudng goc cia A trén CD.Tacd AH chinh 1a duong vudng goc chung
cua AB,CD
Taco: AB=(-10;0),CD =(0;-2;-4)

Goi U lamgt VTCP cia duong thing A = u =[ AB;CD |=(0;-4;2)
X=2
Phuong trinh tham s6 cua duong thang AH <y =4—4t
z=-1+2t
¢) Goi M la tim dudng tron ngoai tiép AACD .Do AACD vudng tai A nén M 1a trung diém
DC =M (2;31)

Ve duong thang d di qua M va vudng géc véi mp (ACD) .Ké duong trung truc ciia duong
thang AB cit d tai | =IA=IC=ID=IB=1 la tdm mat ciu (S) di qua bén diém
A,B,C,D

Ta thdy Ml =1AB= | (§;3;1j ‘RZ-a2 =2t
2 2 4
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2
Phuong trinh mit cau (S): [x—gj +(y-3)" +(z-1)" = %1
d) Matphing («)//(ABD) nénco VTPT Ia AC =(0,0,4)
Phuong trinh mét phang () c6 dang: z+m=0
Do () tiép xtic véi mat cau (S) : d(| ,(a))z r =1+ D| :g <D= —11%

N7

Phuong trinh mat phang (a) rz-1+ - = 0

Bai2. Pat f(xy,z)=2x—y+z+1.f(A)=—6;f(B)=-30= f(A).f(B)>0= A B ¢ mot bén
ddi véi mat phing (P)

Goi A’ 1a diém ddi xtng ciia A qua mit phang (P)

Xx=-1+2t
Phuong trinh dudng thang AA’ 1< y=3-t
z=-2+t
2X-y+2+1=0
H=AANP = toa 46  diém H théa  he );:;Pft
Z=-2+t

—6t-6=0=t=1=M(L2-1). Licdo H latrung diém AA" = A'(3,1,0)

B

A
Tac6é: MA+MB=MA"+MB > AB

Dé MA+MB nho nhat < A',B,M thang hang < M = AB(P)

Duong thang A'B di qua B(-3;7;,-8) va nhan A'B=(-6;6;-18)lam mot VTCP nén c6

X=-3-t
phuong trinh :{ y =7+t
z=-18-3t

Hwéng dan giai dé so 3
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Bai 1.
a) A vubng goc véi mit phiang (P) nén nhan E(l; -2;2) lam mot VTCP
X=1+t
Phuong trinh tham s cua duong thang A:{y=2-2t
z=-1+2t
Goi M la giao diém cta A va (P)
X—2y+2z+5=0
X=1+t
y=2-2t
z=-1+2t
Thay vao : 1+t—2(2-2t)+2(-1+2t)-4=0 <=9t =9<t=1=M(2,0;1)

Toa d6 diém M thoa hé :

b) Mat phang () c6 dang x—2y+2z-m=0 (m=4)

, 4—m|

Taco: d((P), =d(M, d(M, =2 |—=2

aco: d((P).(«)=d(M,(a)) = d(M,(a)) =2

< l4-m=6<m=-2,m=10

Véy phuong trinh mat phang (e ):x—2y+22+2=0,(a,):Xx—2y+2z-10=0
AM 3

c) Mit cau (S) c6 duong kinh 1a AM = | (g;l;o) , ban kinh R:_Z ==

2
Phuong trinh mit cau : (S):(X—gj +(y_1)2+22 —

N|©O

a) Matcau (S) cotam 1(-2,5,-3);R=+2+1+9+12 =26
(P) vuéng goc véi d nén nhan u, =(2;-11) 1am mét VTPT = Phuong trinh mét phang (P)
codang:2x—y+z+m=0
m-§ _
J6

Véy phuong trinh mat phang (R):2x—y+z-4=0,(R,):2x—y+2+20=0

Do (P) tiép xtc véi (S) nén: d(1,(P))=R = 26 & m=-4m=20

b) Goi I' latam cuamatcau (S') =1’ dbi xang véi | qua dudng thang d
Goi R’ 1a ban kinh mat cau (S') R' = R=2/6
Goi H 14 hinh chiéu vudng géc caa | 1én duong thang d '
Mit phang () di qua | va wvubng goc Vvéi duong thang d
2(x+2)—(y—1)+(z+3)=0<=2x—-y+z+8=0
2X—-y+2+8=0
, L Ix=2t 3
Tac6: H=dn(a)=H thoahé: =>6t+9=0=>t=——=
y=1-t 2
Z2=2+t
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:H(—B,E,lj
2 2

Ma H la trung diém cua I’ = 1'(-4;4;4)

Phuong trinh mit cau (S'): (x+4)2 +(y—4)2 +(z—4)2 =24

Huwéng dan giai dé sb 4

n_[1+2-6-5_ 8

Bail. Taco: R=d(I;(P = B
arl. Taco ( ( ))C> J1+4+9 14

a) Phuong trinh mit cau (S):(x—l)2 +(y+1)2 +(z+2)2 =%

Goi n, lamot VTPT cta mat phang (Q)

Trang | 208

Tacé: AB=(2;2;3),n, =(L-2;3) =n, = [EEJ =(12,-3,-6) =3(4;-1-2)

=> Phuong trinh mat phing (Q):4x—y-2z-9=0

b) Goi u, la mot VTCP caa duong thing A

X=2+4t

Taco:u, = [ﬁ; E} =(12;-3;-6) =3(4;-1;,—2) = Phuong trinh duong thang A:{y=-1-t

¢) Goi K la trung diém ciia AB = K(2;0;—%j

Taco: \M—A+ W\ - \2W\ — 2MK

bé

X—2y+3z2-5=0
X=2+t
M =MKN(P)=M thoah¢: {y=_2t
z:—l+&
2
Bai 2. Mit phang (ABC) ¢6 dang : 5+%+£=1<::> bcx +acy +abz —abc =0
a c
abc
Taco:=d(O,(ABC))= [abo
Jb%c? +a%c? +a’h?
- 1 _abt+a’ct4bc® 1 1
d?(0;(ABC)) a’b’c? c?  b?

dz(o;(ABc))g%@a:b:c:l:(ABc):x+y+z—1=0
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1 a*+b*+c?

z=-2t

X=2+t

MA + W‘ nho nhit <> MK nhé nhit < MK L (P) = Dudng thang MK :{ y=-2t

z=——+3t

65._9.13
28" 14’28

+Ci2j23
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PHAN 5: GIAI HINH HOC KHONG GIAN
BANG PHUONG PHAP TQA PO

A. TOM TAT LY THUYET
Dé giai duoc cac bai toan hinh khong gian bang phuong phép toa do ta can phai chon hé truc toa
do6 thich hop. Lap toa d6 cac dinh, diém lién quan dya vao hé truc toa do da chon va d6 dai canh
caa hinh.
Budéc 1: Chon hé truc toa d6 Oxyz thich hop (cha ¥ dén vi tri ciia goc O)
Budéc 2: Xac dinh toa do cac diém c6 lién quan (c6 thé xac dinh toa do tat ca cac diém hodc mot
sb diém can thiét)
Khi xéc dinh toa do cac diém ta c6 thé dya vao:
— Y nghia hinh hoc cua toa do diém (khi cac diém nam trén cac truc toa do, mat phing toa do).
— Dya vao cac quan hé hinh hoc nhu bang nhau, vudng géc, song song ,cung phuong , thang
hang, diém chia doan thang dé tim toa do
— Xem diém can tim 13 giao diém cua duong thang, mat phang.
— Dya vao cac quan hé vé goc cua dudng thang, mat phang.
Bwéc 3: Sir dung céc kién thuc vé toa do dé giai quyét bai toan
Céc dang toan thuong gap:
e D¢ dai doan thang
e Khoang cach tir diém dén mat phang
e Khoang cach tir diém dén duong thang
e Khoang cach giita hai duong thang
e GOc giira hai duong thang
e Goc gitra duong thang va mat phang
e Goc gitra hai mat phang
e Thé tich khéi da di¢n
« Dién tich thiét dién
e Chtrng minh céac quan hé song song , vudng goc
e Bai toan cuc tri, quy tich

B. PHUONG PHAP GIAI TOAN
1. Hinh chép tam giac

Dang 1. Dgng tam di¢n vudng

Vidu 1. Cho hinh chép O.ABC c¢6 OA=a, OB =b, OC =c vudng goc nhau ting d6i mot. Goi M la
diém ¢4 dinh thudc tam giac ABC c6 khoang cach lan luot dén cac mp(OBC), mp(OCA),

mp(OAB) la 1, 2, 3. Giatri a,b,c d thé tich khdi chop O.ABC nhé nhit la

A.a=3b=6;c=9. B.a=Lb=Lc=1. C.a=b=c. D. a=1b=2;c=3.
Huéng dan giai

Chon hé truc toa do nhu hinh v&, ta c6: O(0;0;0), A(a; 0; 0), B(0; b; 0), C(0; 0; c).
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d[M, (OAB)]| =3 = z, =3. Tuongtw = M (L 2, 3).

PT mp(ABC): X+ X1+ 2-1. Vi M e (ABC)
a b c
:>l+g+§=1 (2).
a b c

1
VO.ABC :gabc (2).

M=1=242435301 23 S lopeso7
a b c abec
(2):>me:27<:>1:3:§:1.
a b ¢ 3

Vay a=3;b=6;c=9

Dang 2. Dang ter dign c6 mgt canh vudng goc mgt mat tei goc nhen cia tam giac vuéng

Vidu 2. Tadién S.ABC cé canh SA vubng goc vai dgy va AABC vuobng tai C . Do qai cua cac canh
SA=4, AC=3, BC=1.Goi M latrung diém cta canh AB, H la diém doi xuang cua C qua
M . Tinh goca 1a g6c phang nhi dién [H,SB,C] (tinh dén d9, phat, gidy)
A. ¢ =82°35'57". B. a =97°24'2". C. a=63°30". D. o =15°14'13".

Hwéng dan giai

}/9(1;0;0) B(1;3:0)

Chon hé truc toa do Bécac vudng goc Oxyz nhu hinh vé: O = A(0;0;0); B(1;3;0); C(0;3;0);
S(0;0;4) va H(10;0)
Dyng mp(P) qua H vudng goc SB tai | cit duong thing SC tai K, d& thdy [H,SB,C]=(IH,1K) (1)
* Tim toa d6 véc to
o SB=(13-4) va SC=(0;3,-4),
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Xx=1+t x=0
* Phuong trinh tham sé duong thang SB:<{y=3+3t, SC:{y=3+3t, phuong trinh mp
z=-4t z=-4t
(P):x+3y—4z-1=0
* Tim toa do giao diém | =SB (P) va K =SC n(P) :I(%;%;%), K[O;%;%)Toadé vécto
m: i,_ﬂ’_g 1W<:(_£’0,0j
26" 26° 13 26
1
e cosa =cos[H,SB,C]=cos(IH,IK) = IR - 676 . 01407
IHLNIK] 3442 17
26 26

o o =9812'13"
Dang 3. Dang hinh chdp tam gidc déu S.ABC:

Gid si canh tam gidc deu bang a va dwong cao bang h. Goi O la tdm tam gidc déu ABC.
Trong mp(ABC), tavétia Oy vudng goc véi OA. Bat SO =h, chon hé truc toa dg nhu hinh vé ta

duoc:

0(0;0;0), A[a—f;o;o} S(0;0;h). Suy ra tog do :l(—i;o;o} B[—%;E;OJ,

3
6 2

2. Hinh chop tiwr giac

Dang 1. Hinh chép S.ABCD c¢6 canh SA L (ABCD) va ddy ABCD la hinh vuéng (hogc hinh
chi# nhgt): Ta chon hé truc toa do nhu dang tam dién vuéng
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X/B(a;O;O) C(a;a:0)

Dang 2. Hinh chép ti# gidc déu S.ABCD ¢é ddy ABCD la hinh vudng (hodgc hinh thoi) tam O va
¢6 dwong cao SO L (ABCD): Ta chon hé truc tog dg: Tia OA, OB, OS lan lwot 1a OX,
Oy, Oz. Gia st s6 do SO=h, OA=a, OB =b thi tac6 tog @6 0(0;0;0), A(a;0;0),
B(0;b;0), S(0;0;h) =C(-a;0;0), D(0;—b;0).

S(0;0;h)

Dang 3. Hinh chop S.ABCD c¢é dday ABCD la hinh ché nhgt va cé cenh AB =b, tam giac SAD
déu canh a vamp(SAD) L (ABCD): Tagoi H Ia trung diém AD, trong (ABCD) ta vé

tia Hy L AD. Ta chon hé truc tog dg Hxyz: H(0;0;0), A(%;O;OJ, B(%;b;o}

{405} of-soo) o0
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3. Hinh lang tru dung

Dang 1. Hinh lgp phwong ABCD.AB'C'D’ canh bang a: Chon hé truc tog dg sao cho: A(0;0;0),
B(a;0;0), C(a;a;0), D(0;;0); A'(0;0;a), B'(a;0;a), C'(a;a;a), D'(0;a;a)

A
A'(0;0;a) D'
|
I
B | ¢
|
|
' S
/k(O?OiO) D(0;a;0)
« o B(a;0;0) c

Dang 2. Hinh hgp chi# nhgt ABCD.AB'C'D’ canh AB=a, AD=b, AA' =c: Chon hé truc tog do
sao cho: A(0;0;0), B(a;0;0), C(a;b;0), D(0;b;0); A'(0;0;c), B'(a;0;c), C'(ajb;c),

D’(0;b;c)
ZA
A'(0;0;¢) D'
o
B ! ¢
S |y
0 (0;0;0) D(0;b;0)
« o B(a;0;0) c
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Dang 3. Hinh hgp dieng ddy hinh thoi ABCD.A'B'C'D’ : Chon hé truc toa dé sao cho: goc triing
Vi giao diém O cua hai duong chéo AC, BD; hai tryc Ox,Oy lan luot chira hai duong
chéo cua hinh thoi, truc Oz di qua tam hai day.

z
A' T D'

C' y
N S
// \\ | //// D
7/ \\ | _—-
. -~
, %k
// //’/ O AN
7/ - AN
/- AN
B C
X

B. BAI TAP CO GIAl
Cau l. Chotuadién ABCD c6 cac canh AB, AC, AD vudng goc nhau ting d6i mét, c6 do dai AB =3,
AC = AD =4. Tinh khoang cach d tir diém A dén mit phiang (BCD)

aat g2 ca=t. p.a=¥¥
— 17 5 2 17

Hwéng dan giai

z
B

Chon hé truc toa do Bécac vudng goc Oxyz nhu sau: O = A(0;0;0); D(4;0;0); C(0;4;0);
B(0;0;3)

* Tim phuong trinh mat phing (BCD) : §+%+%:1 —3x+3y+47-12=0
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-12 634
JF+32 142 1T
Cau 2. Chotadién ABCD c6 AD vudng goc voi mat phang (ABC) va AD =a, c¢6 tam giac ABC
vudng tai A va AC=b, AB=c. Tinh diéntich S cuatam giac BCD theo a,b,c.

* Tinh khoang cach d = d[A,(BCD)] =

A. S:%abc. §.8=%\/a2b2+b2c2+cza2.
l 1 21n2 2.2 2A2
C. S:E(ab+bc+ca). D. S:E(a b? +b%c? +c%a?).

Hwéng dan giai

Chon hé truc toa do Bécac vudng goc Oxyz nhu sau: O = A(0;0;0); B(c;0;0); C(0;b;0);
D(0;0;a)

* Tim toa d6 véc to

o Canh ciia tam gi4c BCD: BC =(—c;b;0), BD =(—c;0;a)

e Vécto tich c6 huong [ BC; BD | = (ab; ac; be)

* Sir dung cong thuc tinh dién tich tam giac

® Spp = %‘ [BC,BD]| :%\/azb2 +b?c? +c%a?

Cau 3. Chotdién O.ABC co céc tam giac OAB, OBC, OCA déu la tam giac vudng tai dinh O. Goi
a, f,y lan luot 12 goc hop boi cac mat phang (OBC), (OCA), (OAB) véi mit phing
(ABC). Tim hé thue lwong giac lién hé gitta « , B , 7 .
A. sin® g +sin® g +sin®y =1. B.a=pB=y=60°.
C. cos® a+cos’ f+cos*y =1. D. cos2a +c0s2[ +cos2y =1.

Huéng din giai
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Chon hé truc toa do Bécac vuong goc Oxyz nhu sau: O(0;0;0); A(a;0;0); B(0;b;0);
C(0;0;c).

AB=(-a; b; 0), AC =(-4a; 0; c)

* Tim vecto phap tuyén cua

« Mit phing (ABC): n=[ AB, AC | = (hc; ca; ab)

¢ Mit phing (OBC): i=(L 0; 0) (vi: Ox L (OBC))

e Mt phing (OCA): j=(0;1 0) (vi: Oy L (OCA))

o Mit phing (OAB): k =(0; 0; 1) (vi: Oz L (OAB))

* Sir dung cong thire tinh goc giita hai mat phang

e cosa =cos[(OBC),(ABC)] =cosa = Ibo
Jb?c? +c?a? +a%h’
lac|

Jb%c? +c2a? + a’b?

e cos B =cos[(OCA),(ABC)] = cos f =

|abl
Jb%c? +c?a? +a’h?
* Bién doi va két luan cos y = cos[(OAB),(ABC)]

* =COSy =

2.2
* cOs’a = 2.2 bzcz 2.2
b°c” +c“a +ab
2A2
c’a
2
® COS° f =
b%c? +c?a’ +a’b?
5 a’b’
e COS’ y =

b’c® +c’a’ +a’b’
Vay cos® o +cos? B+cos’y =1

Céau 4. Cho hinh chop SABC c¢6 day ABC la tam giac vudng can véi AB=AC =a, co SA vubng goc
v6i mat phang (ABC) va SA= #. Tinh géc ¢ giita hai mit phang (SAC) va (SBC)
A @=120°. B. ¢ =30°. C. p=45°. D. p=60°.

Huéng dan giai
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Chon hé truc toa do Pécac vudng goc Oxyz nhu sau: O =A(0;0;0); B(a;0;0); C(0;a;0);

)

* Tim vecto phap tuyén cua
e M3t phing . (SAC).: i=(L 0; 0) (vi Ox L (SAC))

o Mit phing (SBC): ¢6 cip véc to chi phuong SB =( a*/_j SC = (0- : a*fj —véc

to phap tuyén 12 [B,5C | = [ 222 av2. Jhaylan (1142)

* Tinh g6c giita hai mat phang (SAC) va (SBC)
Jin] L
filnl

Cau 5. Cho hinh chop SABC co day ABC la tam giac vuéng can voi AB= AC =a, cd SA vudng goc

v6i mat phang (ABC) va SA= % Tinh khoang cach d giira hai duong thang Al va SC,

cosp = =p=60°.

véi | la trung diém canh BC.
Ad=2. B.d=a. C.d:¥. D.dz#

Hwéng dan giai
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Chon hg tryc toa do Bécac vudng goc Oxyz nhu sau: O = A(0;0;0); B(a;0;0); C(0;a;0);
S (o 0; —a‘z/_]

AB=(a; b; 0), AC=(0;a;0)
* Tim vecto phap tuyén cua
e Mt phang (SAC): i=(1;0;0) (vi Ox L (SAC))

e Mit phing (SBC): ¢6 cip véc to chi phuong SB = (a 0;— a\/_j _(O;a;—ﬁj =VEC

2 2

to phap tuyén la [SB,SC]:[ 22 a \/_ Jhay la n=(31+2)
* Tinh khoang cach d giira hai duong thang Al va SC
o Vil la trung didm cua Bc:l(%;%;oj nén ta co: ﬁ:(g;%;oj, SC = (o a;— a‘/_J
- . 2 . . 3
[AI,SC]=( a */_,a V2 a—j AS = (o 0; ij —[Al,sC]Aas=2 2

4 72 4
a_ a

BN

« VVay khoang cach giita ha1 duong thang Al va SC 1a
[Aisclas|_av2 V2 _a
[aisc] 4 & 2
Cau 6. Cho hinh chép O.ABC c6 OA=a, OB =Db, OC =c vudng gdc nhau tung d6i mot. Goi M la
diém cb dinh thudc tam giac ABC c6 khoang cach lan luot dén cac mp(OBC), mp(OCA),
mp(OAB) la 1,2, 3. Giatri a,b,c dé thé tich khdi chép O.ABC nhé nht la

A.a=1b=1c=1. B.a=3b=6;c=9. C.a=b=c. D. a=1b=2;c=3.
Huéng dan giai

[Ai,sC]|= —+—

f(AI,SC)=
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Chon hé truc toa do nhu hinh v&, ta c6: O(0;0;0), A(a;0;0), B(0;b;0), C(0;0;c).
d[M,(0AB)]|=3 .=. z,, =3. Tuong tw = M (12;3).

PT mp(ABC): X+ Y421 Me(aBC)=2+2:+321 1),
a b c a b c

1
Vo.nec = gabc (2).

Vay a=3,b=6;c=9
Cau 7. Cho hinh chép tam giac déu S.ABC c6 d6 dai canh day 1a a. Goi M, N lan luot Ia Ia trung
diém SB, SC . Cho biét (AMN) vudng goc véi SBC ; Tinh theo a dién tich AAMN .

a’\3 a’ a\10 a’\10
A"SAMN:T“ B SAMN:?' g SAMN—T. D SAMN:T.

Huéng din giai

Goi O la hinh chiéu cua S trén (ABC), tasuy ra O la trong tdam AABC. Goi | 1a trung diém

VB pe a3 a3 o a3

cua BC,tacH6: Al =—BC=—— =0A=—,
2 2 3 6
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Trong mp(ABC), ta v& tia Oy vudng goc véi OA. Bat SO =h, chon hé truc toa d6 nhu hinh

V& ta dugc: O(0; 0; 0), ( ;/_ 0; OJ S(0; 0; h)
Suyratoado:l{—iOO] [— 3;

6

N |
[=)
N—
O
|
‘m

[e)]
w
|
N |
=
N—
<
|
S|2
w
Nl
N | o
N—

. 2
* Vécto phap tuyén mp(AMN): n.. =| AM, AN ,O 5a°V/3 , mp(SBC):
(AMN) 4 24

- 2
N o) _[SB SC] —{—ah 0; \/_j Tir gia thiét (AMN) L (SBC) :>n<AMN) n(SBC) =0
2
S =28
12
. 2
* Dién tich tam giac AMN : S, :%‘[AM, AN ]‘ -8 1\(/51_0

Cau 8. Cho hinh lang try tam giac ABC.AB,C, c6 day la tam giac déu canh bang a, c6 AA =2a va
vudng goc véi mit phang (ABC). Goi D 1a trung diém coa BB, ; Lay diém M di dong trén
canh AA . Tim gid tri 16n nhat, nhé nhat cia dién tich tam giac MC,D .

33° 5a’ az\/E ale_s
A. Sycp T B. Syco T4 CSuep=—7— D Sup="7—
Huwéng dan giai
Z A
A1 .
Ci
““““““ D
M L
-------------- —’
" C

Chon hé truc toa do Oxyz sao cho O=A(0;0;0); BeOy: B(0;a;0), A €Oz: A(0;0;2a)
:Cl( 3.2 ZaJ va D(0;a;a)
2 2
Do M didong trén AA cd toadd M (0;0;t) véi t e[0; 2a]
5 [ 1 S—
Taco: Syoeu —E‘[DCLDM ]
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DC, =(a—23;—%;aj, DM =(0;-a;t—a) = | DG,DM | = _—;(t—Sa;x/g(t—a);aﬁ)

:‘[ﬁ,m’] =%\/(t—3a)2 +3(t—a)’ +3a% = %J4t2 —12at +15a° .

_1la
aDeM T 5

4t? —12at +152°
Xét f(t)=4t>-12at+15a° vei te[0; 2a]. Taco f'(t)=8t—-12a ; f'(t)=0=t =37a
Gia tri 16n nhat cua ham sé dat duoc khi t=0 (M = A), vay GTLN cua dién tich 1a

a2/15

SMch = 4
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