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BAI @ PHU'ONG TRINH MAT PHANG .
—

IY.Y Y LY THUYET CAN NHO

Vecto phap tuyén va cip vecto chi phwong cia mit phang

Vecto phap tuyén ciia mit phang: Cho mit phing (a) . Vecto fi#0 va co gia vudng goc voi mit phang
(@) goi la vecto phap tuyén ciia mit phang ().
Nhén xét:

e Néu fi 1a mot vecto phap tuyén cua (a) thi k.n (k # O) ciing 1a mot vecto phap tuyén ciia (a) .

e Mot mat phfmg hoan toan duogc xac dinh khi biét mot diém va mot vecto phap tuyén cua no.
Cip vecto chi phwong ciia mit phing: Cho mat phang (e). Néu hai vecto & va b khong cing phuong
va gi4 ctia ching song song hodc nam trén mat phéng(a) thi a,b 1a cdp vécto chi phuong clia mat phang
(@).
Nhan xét: Mot mit phang hoan toan dugc xac dinh khi biét mot diém va cip vecto chi phuong cta no.
Vecto phap tuyén ciia mit phang khi biét mot cip vecto chi phwong : Trong khong gian Oxyz , néu mit
phang (&) nhan hai vecto d=(a;a,a,) va b= (b;;by;by). 1am cap vecto chi phuong thi () nhan

n= [é, 6] lam vecto phap tuyén.

—

*n
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Chii y: Vecto i =(a,b, —ah,;ab, —ah,;ab, —a,b) duoc goila tich c6 huéng cua hai vecto d =(a;;a,;a,)

va b=(by;b,;b,) . Tich c6 hudng cia hai vecto & va b duoc ki higula [&,b |,

- a, a 2
IR (i e

e & cung phuong voi b < [5,6} =0.

a, &
b, b,

]: (azbs - asbz;a3b1 - a1b3;a1b2 _aZbl) .

e Néui :[5,5] thi vecto N vudng goéc vdi ca hai vecto d va b.
Phwong trinh téng quat ciia mat phang
Pinh nghia: Trong khong gian Oxyz , phuong trinh c6 dang Ax+By+Cz+D =0, trong d6 A, B, C
khong dong thoi bang 0 duoc goi 12 phuong trinh tong quat caa mat phang.
Nhan xét: Cho mit phang (a) c6 phuong trinh tong quét la Ax+ By +Cz+ D = 0. Khi dé:
e Mt phing (@) c6 mdt vec-to phéap tuyén 1a fi=(A; B;C)
o Diém N(X,;Vy;2,)e() < Axy+By, +Cz,+ D =0

e MGJiphuong trinh Ax+By+Cz+D =0 (trongddé A, B, C khong dong thoi bang 0) déu la phuong

trinh cia mot mat phang xac dinh.
Mot s6 dang toan viét phwong trinh mit phing co ban:

Dang 1: Lap phuong trinh tong quat ctia mat phang di qua mot diém va c6 mot vecto phap tuyén

g
Ve

My

(@)

Trong khong gian OXyz , phuong trinh mat phang di qua diém M, (X,; Y;2,) va c6 mét vecto phép tuyén
A=(AB;C) la:
A(X=X,)+B(y—Y,)+C(z2—-2,)=0 < Ax+By+Cz+D=0 véi D=-Ax, - By, -Cz,.

Dang 2: Lap phuong trinh tong quat ciia mit phang di qua mot diém va c6 mot cip vecto chi phuong

(@)
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Dé 1ap phuong trinh téng quét cia mit phiang (e) di qua diém M, (X,; Y,;Z,) va ¢6 cdp vecto chi phuong

a, b thita thue hién nhu sau:
Buére 1: Tim mdt vecto phap tuyén fi = [é, 5] .

Buée 2: Viét phuong trinh mit phang (&) di qua diém M (X,; Y,:Z,) va c6 vecto phap tuyén fi.

Dang 3: Lap phuong trinh tong quat ciia mit phang di qua ba diém khong thing hang

A7l

(@) B

Pé lap phuong trinh tong quat ciia mit phang (a) di qua ba diém A, B, C khong thang hang thi ta thuc
hién nhu sau:
Bwéc 1: Tim cip vecto chi phuong chang han AB, AC.

Buére 2: Tim mot vecto phép tuyén fi = [Nﬁ, TC}
Buére 3: Viét phuong trinh mit phang («) diqua A va c6 vecto phép tuyén fi.

Dang 3: Lap phuong trinh tong quat cia mit phang theo doan chin

Piéu kién dé€ hai mat phang song song hodc vuéng goc

Piéu kién dé hai mit phing song song: Trong khong gian voi hé truc toa dd Oxyz , cho hai mit phang ¢
phuong trinh 1an luot 1a (oy): AX+By+Cz+D, =0 va (@,): AX+B,y+C,z+D, =0 cé vecto phap
n, =kn,

keR).
Dl;tsz( R)

tuyén lan luot 1a fi, = (A;B,;C,), i, =(A,; B,;C,). Khi d6: () // (ar,) @{
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Chu y: Ta c6 mot s6 tinh chét sau:
o (a)=(a) e {r[‘;;"knéz (keR).
e (o) cit (a,) <0, va fi, khong cing phuong.
Diéu ki¢n dé hai mit phing vudng goc: Trong khong gian véi hé truc toa do Oxyz , cho hai miat phang c6
phuong trinh 1an luot 1a () AX+By+Cz+D, =0 va (@,): AX+B,y+C,z+D,=0 c6 vecto phap
tuyén lan luot 1a fi, = (A;B;;C,), i, =(A,;B,;C,).
Khi do: (o) L(a,) < M., =0< AA, +BB,+CC,=0.
Khoang cach tir mot diém dén mét mat phang
Trong khéng gian Oxyz, mét phang () c6 phuong trinh Ax+By+Cz+D =0 va diem M (X} Yo Z,)-

Khoang cach tir diém M, dén mat phang (a) duoc tinh theo cong thic:

_ |Ax, + By, +Cz, +D|

d(Mo’(“))_ JAE+BELCE

Cac phwong trinh mit phang dic biét trong khong gian

Tinh chit mit phing Phuong trinh H¢é s diic biét
() di qua/chira gbc O (a): Ax+By+Cz=0 D=0
(o) song song/chira Ox (a):By+Cz+D=0 A=0
() song song/chira Oy (a): Ax+Cz+D=0 B=0
(a) song song/chtra Oz (a): Ax+By+D=0 C=0
(«) song song/triing (Oxy) (¢):Cz+D=0 A=B=0
(a) song song/tring (Oxz) (a):By+D=0 A=C=0
(«) song song/triing (Oyz) (a): Ax+D=0 B=C=0

Nhan xét: Mat phang khong chtra 4n nao thi mit phang s& song song/chira truc d6 hodc mit phang khong

chira an nao thi mit phang s& song song/chtra mat phang do.
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BN/ PHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Viét phuong trinh mat phang
Phwong phap: Ta thuong gap cac dang toan sau:
Dang 1: Lap phuong trinh téng quat cia mét phang di qua mot diém va co6 mot vecto phap tuyén

() M,

Trong khong gian Oxyz , phuong trinh mat phang di qua diém M, (Xo: Yo; Z5) Va €6 mdt vecto phap tuyén
n=(AB;C) la:

A(X=%)+B(y—Y,)+C(z-2,)=0 < Ax+By+Cz+ D=0 v6i D=-Ax,-By,-Cz,.
Dang 2: Lap phuong trinh tong quat cia mat phang di qua mot diém va cdé mdt cap vecto chi phuong

a -
b

—_—

M,
()

Dé 1ap phuong trinh tong quét ciia mét phing (a) di quadiém M (X,; Y,;Z,) va c6 cdp vecto chi phuong

i, b thita thuc hién nhu sau:

Buéc 1: Tim mot vecto phap tuyén i = [é, 5} .

Buée 2: Viét phuong trinh mit phiang (@) di qua diém Mg (X,; Y,;2,) va cd vecto phap tuyén fi

Dang 3: Lap phuong trinh tong quat ciia mit phang di qua ba diém khong thang hang

A7l

() B

Dé 1ap phuong trinh tong quat ctia mit phing (a) di qua ba diém A, B, C khong thang hang thi ta
thuc hién nhu sau:
Buéc 1: Tim cip vecto chi phwong chang han AB, AC.
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v J/ J/ AN

Budre 2: Tim mot vecto phap tuyén il = [E, E] .

Buée 3: Viét phuong trinh mét phing () di qua A va c6 vecto phap tuyén fi.

Dang 3: Lap phuong trinh tong quat ciia mit phang theo doan chin

Ngoai cac dang toan 1ap phwong trinh mit phang co ban d néu. Chung ta c6 thé gap thém mot s6 dang
toan nang cao hon duogc trinh bay ¢ cac bai tap dudi day.

BAI TAP TU’ LUAN

Bai tap 1:Trong khong gian v6i hé toa do Oxyz . Viét phuong trinh tong quat clia mit phang (P) di qua
diém M (2;1;-3) c6 vécto phép tuyén la fi =(3;—2;6).

Bai tap 2: Trong khong gian voi hé truc toa dd Oxyz . Viét phuong trinh tong quat ctia mat phing (P) di
qua diém M (2;-1;0) va c6 cdp vécto chi phuong 1a 8= (2;1;3),6 =(11;2).

Bai tap 3: Trong khong gian Oxyz , viét phuong trinh ctia mat phang di qua diém M (1; 2;—1) va vudng

gbc véi truc Ox.
Bai tap 4: Trong khong gian vdi hé toa do Oxyz , cho hinh hgp ABCD.A'B'C'D’ ¢é A(l; -1 3) , B(O; 2;4)

D(2;,-11),A(0;12).
a) Tinh toa d6 cac diém C,B’,D’.
b) Viét phuong trinh mét phing (CB'D’).

Bai tap 5: Trong khong gian Oxyz , viét phuong trinh mét phang (P) di qua diém M (4-15) va vuong
gbc véi hai mit phang (Q):3x+2y—-z=0, (R):x+y—-z=0.

Bai tip 6: Trong khong gian Oxyz , viét phuong trinh mét phang di qua M (2;3;—1), song song voi truc
Ox va vudng goc voi mat phang (Q) 'X+2y-3z2+1=0.
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Bai tap 7: Lap phuong trinh mat phang (P) di qua:
a) Biém 1(3;-4;1) vavudng goc véi truc Ox
b) biém K (-2;4;—1) va song song véi mit phang (0zx)

c) Biém K (-2;4;-1) vasong song véi mit phang (Q):3x+7y+10z+1=0
Bai tap 8: Lap phuong trinh mat phang (P) di qua ba diém A(LL1); B(0;4;0); C(2;2;0).
Bai tap 9: Lap phuong trinh mit phing theo doan chdn ciia mat phang (P), biét ring mat phang (P) di
qua ba diém A(5;0;0),B(0;3;0),C(0;0;6).
Bai tap 10: Trong khong gian Oxyz . Viét phuong trinh mt phang (P) chtra diém M (1;3;-2) cit c4c tia

Ox, Oy, Oz lanluot tai A, B, C sao cho %:O—fz%.

Bai tap 11: Trong khong gian Oxyz, cho hai diém A(4; O;l) va B(—2;2;3).Viét phuong trinh mat phang
trung truc cta doan thang 4B.

Bai tap 12: Trong khong gian Oxyz , cho hai diém A(-3;2;1) va B(5;—4;1). Goi M 1 hinh chiéu vuong

gbéc cua A trén (Oxy) ,va N 1a diém d6i xtng voi B qua (Oyz) . Viét phuong trinh mit phang trung truc
(P) ctia doan thang MN .

Bai tap 13: Trong khong gian v6i hé truc toa dd Oxyz , cho hinh vuong ABCD biét A(l; 2;1), B(3; O;O),
C (1; -1 —2), D(—l;l; —1) .Giasu | (a; b; C) la tam dudng tron ngoai tiép hinh vuéng ABCD va G la trong
tam AABC . Viét phuong trinh mt phang trung truc cta Gl .

Bai tap 14: Trong khong gian véi hé truc toa 4o Oxyz , cho mit phang (P) di qua giao tuyén ciia hai mat

phang (a;):3x—y+2-2=0, (@,):Xx+4y—5=0 vasong song véi mit phang (,):2x+21y-z+7=0
. Viét phuong trinh ctia mat phang P .

Bai tap 15: Trong khong gian v6i hé truc Oxyz , cho mit phing (P) 12X —2y +z—-5=0. Viét phuong trinh
mit phang (Q) song song véi mit phang (P), cach (P) mot khoang bang 3 va ct truc OX tai diém c6

hoanh d¢ duong.
Bai tap 16: Trong khong gian Oxyz ,cho hai mit phing (a):3x—2y+2z+7=0, (f):5x—4y+3z+1=0

Viét phuong trinh mét phing di qua gbc toa @0 O dong thoi vudng goc voi ca (o) va ().

Bai tap 17: Trong khong gian véi hé truc toa d6 Oxyz . Viét phuong trinh mit phing (P) di qua hai diém
A(O;l;O) , B(2;3;1) va vudng goc voi mat phfmg (Q) X+2y—-2=0.

Bai tap 18: Hinh vé dudi day minh hoa hinh anh mét toa nha trong khong gian véi hé toa d6 Oxyz (don vi
trén mdi truc toa do 1a mét). Biét A(50;0;0), D(0;20;0), B(4k;3k;2k)véi k >0 va mit phang (BCFE)
c6 phuong trinh 14 z =3.

a) Tim toa do diém B.
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b) Lap phuong trinh mit phang (AOBC) :
¢) Lap phuong trinh mit phing (DOBE) :

d) Chi ra mét véc to phap tuyén cia mdi mét phang (AOBC)va (DOBE).

Bai tap 19: Hinh dud¢i day minh hga mét khu nha dang xay dung duogc gfm hé truc toa do Oxyz (don vi
trén cac truc 1a mét). Mdi cot bé tong ¢ dang hinh lang tru tir giac déu va tdm cua mat day trén lan luot 12
cac diem A(2,1;3), B(4;3;3), C(6:3,2,5), D(4;0;2,8).

a) Viét phuong trinh mét phang (ABC).

b) Bon diém A,B,C,D co dong phang khdng?

Bai tap 20: Mot cong truong xay dung nha cao ting di thiét 1ap hé toa d6 Oxyz . Hay kiém tra tinh song
song hogc vudng goc giita cac mat kinh (P), (Q), (R) (hinh bén) ciia mot toa nha biét cac mat phang co

phuong trinh 1an luot [&: (P):3x+y—-z+2=0; (Q):6x+2y—2z+11=0; (R):x—3y+1=0.

Bai tap 21: Bac An du dinh 1am bdn mai nha cia mot ngdi nha sao cho ching 1a bén mit bén ctia mot hinh
chop tir gidc déu va cac mai ké nhau thi vudng goc voi nhau. Hoi ¥ tudng d6 cd lam duoc khong?
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Bai tap 22: Trong khong gian Oxyz , mot ngdi nha c6 san nha thudc mit phang OXy va tran nha ting 1
thudc mit phing z—1=0, mai nha ting 2 thudc mit phing x + y +50z —100 = 0. Héi trong 3 mit phing
tuong tng chita san nha, tran nha ting 1, mai nha tang 2, hai mit nao song song v4i nhau?

Bai tap 23: Xét mot cbi xay lta trong khong gian Oxyz , voi don vi do 1a mét. Néu tac dong vao tai cbi xay

lua ((3 vitri P ) mot luc F thi moment luc M dugc tinh bdi cong thuce M = [@, EJ nhu hinh minh hoa.

Trong qua trinh xay, cac thanh gd AB va PQ ludn c6 phuong nim ngang. Vecto luc F ¢o gia song song

voi AB . Giai thich vi sao gia cua vecto moment lyc M co phuong thang dimg?
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BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong

an.

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Cau7:

Cau 8:

Trong khéng gian Oxyz, cho mit phang (P):Xx+y—z+1=0. Diém nao sau ddy thudc mt
phing (P)?

A. A(LL3). B. B(31-3). C. C(311). D. D(-1-13).

Trong khong gian Oxyz , diém nao sau day thudc mat phang (Oxy)?

A. A(3L0). B. B(L0;-3). C. C(0;1;1). D. D(0;0;3).

Trong khdng gian véi hé toa do (Oxyz). Mt phang () biét () di qua diém M (-15;2) dong
thoi («) c6 cap veto chi phuong u= (0;11) va V= (=3;-5;1) c6 phuong trinh 1a

A y+z-7=0. B. 2x-y+z+5=0.

C. —x+5y+2z+5=0. D. 2x+y+z-5=0.

Trong khong gian véi hé toa do (Oxyz),cho ba diém A(0;2;1), B(3;0;1), C(10;0). Phuong
trinh mét phang (ABC)la

A. 2x-3y—-4z+2=0. B. 4x+6y-8z+2=0.
C. 2x+3y—-4z-2=0. D. 2x-3y-4z-2=0.

Trong khong gian vai hé toa 6 Oxyz , mit phang di qua diém A(2;—3; —2) va song song Vvdi
mit phang (Oxy) c6 phuong trinh 1a

A z+2=0. B.z-2=0. C. 2x-3y=0. D. 2x-3y-2=0.
Trong khong gian vai hé toa 6 Oxyz , mit phang di qua diém A(2;-3;-2) va song song Vi
mit phang (Oxz) cé phuong trinh 1a

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

Trong khong gian vai hé toa 46 Oxyz , mit phiang di qua diém A(2;—3; —2) va song song Vvai
mit phang (Oyz) cé phuong trinh 1a

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

Trong khéng gian véi hé toa do Oxyz , mét phang di qua diém A(2;-3;—2) va song song Véi
mit phang («):2x—y+3z-3=0 c6 phuong trinh 1a

A 2x-y+3z=0. B. 2x—-y+3z-1=0.
C. 2x-3y-2z=0. D. 2x-3y—-2z-1=0.
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Cau 9:

Cau 10:

Céu 11:

Cau 12:

Cau 13:

Céu 14:

Céu 15;

Cau 16:

Cau 17:

Trong khdng gian véi hé toa do Oxyz , cho bon diem A(L0;1),C(3;11), D(4;L1) B(-12;2).
Viét phuong trinh mit phang di qua hai diém A, B va song song véi CD.
A y-2z2+2=0. B. x-2z+2=0. C.x-y+2z+2=0. D. x-2y+2=0.

Trong khong gian véi hé toa d6 Oxyz, cho A(L2-1); B(-L01) va mat phang
(P):x+2y-z+1=0. Viét phuong trinh mt phang (Q) qua A,B va vudng géc véi (P).
A. (Q)2x-y+3=0. B.(Q):x+z=0. C.(Q)—x+y+z=0.D. (Q)3x—-y+z=0.

Trong khong gian véi hé toa d6 Oxyz, cho hai mit phing («):3x—2y+2z+7=0 va
(B):5x -4y +3z +1=0. Phuong trinh mt phing di qua goc toa @ O ddng thai vudng goc véi
ci(a) va (B) la

A 2x-y-2z=0. B. x+y+z+3=0. C.-2x+z+6=0. D. 2x+z-6=0.
Trong khong gian Oxyz , cho diém A(2;3;5). Viét phuong trinh mét phang (a)di qua Avachira

truc Ox
A. (a):5y+3z=0. B.3y+5z=0. C. 3y-5z=0. D. (a):5y—3z=0.

Trong khong gian Oxyz , cho diém A(-3;12). Viét phuong trinh mat phang («)di qua Ava
chua truc Oy
A. (a):2x—3z=0. B.3x+2z=0. C. 3x—2z=0. D. («):2x+3z=0.

Trong khdng gian Oxyz, cho diém A(2;4;-5). Viét phuong trinh mit phang («)di qua Ava
chtra truc Oz
A. (a):x-2y=0. B. x+2y=0. C. 2x-y=0. D. («):2x+y=0.

Trong khong gian Oxyz , mat phang (Q) song song véi mit phang (P):x+2y—2z+1=0 va
(Q) cach diem M (1-2;1) mot khoang bang 3 c6 phuong trinh la

A Xx+2y-22+10=0;x+2y—-2z-1=0. B. x+2y—-22=0;x+2y—-22-14=0.

C. x+2y—-22-14=0;x+2y-22-4=0. D. x+2y-2z+4=0;x+2y-2z-14=0.

Trong khong gian Oxyz, cho diém B(1;-1;0), C(2,—1;-1), M(-2;1;3). Mat phang (P)
vudng goc voi BC va cach M mot khoang bang ~/2 ¢6 phuong trinh 1a

A x—z2-7=0; x—z-3=0. B.x-z+7=0; x—z-3=0.
C.x—z2+7=0; x—z+3=0. D.x—z-7=0;x—-z+3=0.

Trong khong gian Oxyz , mat phang («)qua hai diém C(2;1;6), D(3;5;1) va cach déu hai
diem A(6;4;0), B(4;5;0) c6 phuong trinh la:

A. 13x+18y+152+134=0;5x+10y+9z-7=0.

B. 13x+18y +152=0;5x+10y +9z2 -4 =0.

C. 5x+10y+9z2-74=0;13x+18y +152-134=0.

D. 13x+18y +152-13=0;5x+10y+92+4=0
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Ciu 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

V

Trong khong gian Oxyz , cho hai vecto & =(a,,a,,a,), b =(l,,b,,b,) khac 0. Tich c6 huéng ciia

davablac. Khiang dinh nao sau day dung?

A.C= (a1b3 —ab,a,b, —ap,,ab - a1b3) : B.C= (azbs —a,,ab, —ahb;,ab, - aZbl) :
C.c= (aSbl —ab;,ab, —ab,a,b, - aSbl) : D.C= (a1b3 —ajb,ab, —ab, ab, - azbs)-
Trong khong gian OXyz , mit phing nao dudi dy nhan n= (3,,-7) 1a mot vecto phap tuyén?
A. 3x+z2+7=0. B. 3x-y-7z+1=0. C. 3x+y-7=0. D. 3x+y-7z-3=0.
Trong khong gian Oxyz , cho mit phang (P) :3X—2z+2=0 di qua diém nao sau day?

A. B(4;2;1). B. A(1,2;4). C. D(21,4). D. C(2;4;-1).

Trong khong gian Oxyz, cho diém A(1;2;3). Mit phang chira diém A va truc Oz c6 phuong
trinh 1a

A. 2x-y=0. B. x+y-2=0. C.3y-2z=0. D. 3x -2z =0v0 sb.
Trong khong gian Oxyz, cho diém A(2;-1-3) va mat phang (P):3x—2y+4z-5=0. Goi
(Q) 1a mat phang di qua A va song song véi mit phang (P). Mat phang (Q) c6 phuong trinh
la:

A. 3x—-2y+4z-4=0 B. 3x-2y+4z+4=0.
C.3x-2y+4z+5=0. D.3x+2y+4z+8=0.

Trong khong gian véi hé toa dd Oxyz , cho hai diém A(4;0;1) va B(-2;2;3). Phuong trinh nao
duéi day 1a phuong trinh mit phang trung truc cta doan thang AB ?

A. 3X+y+z-6=0. B. 6x—-2y—-2z-1=0.

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

Trong khong gian véi hé toa d Oxyz, cho diém A(LL1) va hai mit phang
(P):2x—y+3z-1=0, (Q):y=0. Viét phuong trinh mit phang (R) chira A, vudng goc véi
c4 hai mit phing (P) va (Q).

A.3X—-y+22-4=0. B.3x+Yy-2z-2=0. C.3x-2z=0. D. 3x—-2z-1=0.
Trong khong gian v6i hé toa do Oxyz, mit phang di qua ba diem A(2;3;5), B(3;2;4) va
C(4;12) co6 phuong trinh 13

A. 3X—-y+2z-4=0. B. x+y-5=0. C.y-z+2=0. D. 2x+Yy-7=0.
Trong khong gian Oxyz, mit phang (P):2x+Yy+2z—2=0 song song v4i mit phang nao dudi
day?

A. x+%y—%z—1=0. B. x—-y-2z-2=0.C. 4x+2y+2z+4=0. D.2x+y+z-2=0.
Trong khong gian véi hé toa do Oxyz, cho mit phang (P) c6 phuong trinh:

mx+(m-1)y+z-10=0 va mit phang (Q):2x+y—2z+3=0. Vi gi4 tri nao cia dudi day

cua m thi (P) va (Q)vudng goc véi nhau
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Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

AL

A.m=-2. B. m=2. C. m=1. D. m=-1.
Trong khong gian véi hé toa dd OXYz , cho hai vecto a= (2;1; —2) va vecto b = (l; 0; 2) . Tim

toa do vecto Cla tich co hudng cia a va b.

A.Cc=(2;6;-1). B.c=(46;-1). C.c=(4-6;-1). D.c=(2-6;-1)

Trong khong gian Oxyz, cho mit phing (P):2x+3y+z+2=0. Vécto ndo dudi ddy 1a mot
vécto phap tuyén ciia (P)?
A.1,(2,31). B. 1;(2:3;2). C. ,(2;3,0). D. i, (2;0;3).

Trong khong gian v6i hé toa dd Oxyz , cho mit phang (P) :X—2y+2—-5=0. Piém nao dudi day
thudc ( P) ?
A. P(0;0;-5). B. M (116). C. Q(2-15). D. N(-5;0;0).

Trong khong gian Oxyz , cho hai diém A(-12;0) va B(3;0;2). Mt phang trung truc ctia doan
thang AB c6 phuong trinh 13

A. X+y+z-3=0. B. 2x-y+z+2=0. C.2Xx+y+z2-4=0. D.2x-y+z-2=0.
Trong khong gian véi hé toa 3 Oxyz , phwong trinh nio dudi ddy 14 phuong trinh mat phang di
qua diém M (1; 2 —3) va c6 mot vecto phap tuyén n= (1; —2;3) .

A. X—2y+32+12=0. B. x-2y-3z2-6=0.

C. x-2y+3z-12=0. D. x-2y-3z+6=0.

Trong khong gian voi hé toa dd Oxyz , cho hai diém A(5;—4;2)va B(1;2;3). Viét phuong trinh
ctia mat phang (P) di qua A va vudng géc véi dudng thang AB .

A. 2x-3y—-2-20=0. B. 3x-y+3z-25=0.

C. 2x-3y-z+8=0. D. 3x—-y+3z-13=0.

Trong khong gian Oxyz , cho ba diém A(-L1L1), B(2;1;,0) C(L-12). Mt phing di qua A va
vuodng goc v6i duong thang BC c6 phuong trinh 1a

A. 3x+2z+1=0. B. x+2y-2z2+1=0. C. x+2y—-2z-1=0. D. 3x+2z-1=0.
Trong khong gian OXyz, cho diém M (2;-1;4) va mit phang (P):3x—2y + 2 +1=0. Phuong
trinh cia mit phang di qua M va song song v6i mét phang (P) la

A. 2X—-2y+4z-21=0. B. 3x-2y+z-12=0.

C. 2x-2y+4z+21=0. D. 3x-2y+2z+12=0

Trong khong gian OXyz , phuong trinh mt phang (P) di qua 3 diém M (-2;0;0), N(0;-1;0)
va P(0;0;3) la

A. 3Xx+6y—-2z-6=0. B. 2x+y-3z-1=0.

C. 3x+6y—-2z=0. D. 3x+6y—-2z+6=0.
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7 A
Cau 37: Trong khong gian Oxyz , phuwong trinh mat phang (P) di qua 3 diém A(-1;1;3), B(2;-1;3),
C(2;2;-1) la.
A. 8x+12y+9z-31=0. B. 8x+12y+9z2+31=0.
C. 8x-12y+9z2-31=0. D. 8x+12y-9z+31=0.
Céu 38: Trong khong gian Oxyz , phuong trinh mit phing (P) di qua hai diém A(2;-1;0), B(1;1;2) va

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

Cau 45:

vudng gbc voi mit phing (Q): x+y+2z-3=0 la.

A. 2X+4y-32-8=0. B. 2x+4y-3z2=0.

C. 2x+4y-3z+8=0. D. 2x-4y—-3z=0.

Trong khong gian OXyz , phuong trinh mt phang (P) di qua diém M (2;1;—2) va vudng goc
v6i hai mit phang (Q):x+y+2z-3=0 va (R):x—y-z+4=0 la.

A. Xx+3y-22+9=0. B.2x+y—-2z-9=0.C. x+3y—-22-9=0.D. 2x+y-2z+9=0.
Trong khong gian Oxyz , phuong trinh mét phang (P) di qua diém N(2;1;-2), song song véi
truc Oy va vudng goc véi mit phang (Q): x—2y+z-8=0 la

A. x—z-4=0. B. x-z+4=0. C.2x+y-22-4=0.D. 2x+y—-2z+4=0.
Trong khong gian OXyz, cho hai diém A(-10;1) va B(2;1,0). Phuong trinh mét phang (P) di
qua A vavudng goc voi AB la

A. (P): 3x+y—-z+4=0. B. (P): 3x+y—-z-4=0.

C.(P): 3x+y-z=0. D. (P): 2x+y—-z+1=0.

Trong khong gian Oxyz, phuong trinh mét phang (P) di qua diém A(0;1;3) va song song véi
mit phing (Q):2x—3z+2025=0 la

A. (P):2x-3z+9=0. B. (P):2x—3z-9=0.

C. (P):2x-3z+3=0. D. (P):2x-3z-3=0.

Trong khong gian Oxyz, phuong trinh ciia mét phing (P) di qua diém B(2;1,—3), dong thoi
vudng géc voi hai mit phang (Q):x+y+3z-5=0, (R):2x-y+z-1=0 la

A. 4X+5y-32+22=0. B. 4x-5y-32-12=0.

C. 2x+y-32-14=0. D. 4x+5y—-32-22=0.

Trong khong gian Oxyz , mat phang di qua diém M (L-11), N(2;12) va song song vdi truc
Oz c6 phuong trinh 1a

A. Xx+2y+2=0. B. 2x-y-3=0. C. x+2y+z-6=0. D. 2x-y+5=0.
Trong khong gian Oxyz, cho mit phing (P):2x—y+2z+11=0 va hai diém
A(l;O;—Z), B(-1;-1;3). Mt phing (Q) di qua hai diém A B va vudng goc v6i mit phang (P)

c6 phuong trinh 1a
A. 3Xx+14y+4z+5=0. B. 2x-y+2z2-2=0.

C. 2x-y+22+2=0. D. 3x+14y+4z-5=0.
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PHAN Il. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon ding hoac
sai.

Céu1: Trong khong gian OXyz, cho diém A(L2;5) va mit phang (a):Xx+2y+2z—6=0. Xét tinh
dung sai cua cac khang dinh sau:
a) Véc to n=(12;2) la mot vecto phap tuyén ciia (a).
b) Phuong trinh mit phang () di qua diém A va song song véi mit phang () c6 phuong trinh
X+2y+2z2+15=0
¢) Phuong trinh mét phdng () di qua hai diém O va A ddng thoi vudng géc véi mat phang
(&) c6 phuong trinh 2x -y =0.

d) Piém M e (a)sao cho A,O,M thang hang thi toa 46 M (ég ] .
Cau2: Trong khong gian v6i hé truc toa do Oxyz , cho ba diém A(L2;-2);B(2,1,2);C(3;,-2;1). Xét
tinh dung sai cta cac khang dinh sau:

a) Phuong trinh mat phang (P) di qua ba diém A,B,C c6 mot vecto phép tuyén la n= [ﬁ A—(f}

b) Phuong trinh mét phing (P) 1a 13x+5y —2z+27=0.

¢) Phuong trinh mat phang di qua diém A(l; 2;— 2) vanhan BC lam véc to phap tuyén c6 dang:

1(x+1)x-3(y+2)-1(z-2)=0.

d) Phuong trinh mit phang di qua ba diém E;F;K 1an luot 13 hinh chiéu vudng goc cua A 1én
Y_Z_4

truc OX;Qy; 0Oz c6 phuong trinh % + 5, 5=l

Céu3: Trong khong gian Oxyz, cho bdn diem A(1;2;1),B(-2;1;3),C(2;-L1) va D(0;3;1). Xét tinh
dung sai cta cac khang dinh sau:
a) Phuong trinh mit phang (ABC) 1a 3x+y+52-10=0.

b) Bén diém A,B,C,D tao thanh tir dién.
¢) Mt phing (P) chira AB va song song v6i CD c6 mdt vecto phap tuyén 1a & =(4;-2;7).

d) C6 2 mit phang di qua 2 diém A B sao cho khoang cach tir C va D dén mit phang d6 bang
nhau va 2 mit phang nay déu di qua diem M (1;2;1).

Cau4: Trong khong gian Oxyz, cho A(2;0;0),B(0;2;0),C(0;0;3). Xét tinh ding sai ciia cac khing
dinh sau:
a) Mot vecto phap tuyén ciia mit phing (ABC) lan= (33:2).

b) Mit phang di qua C va vudng goc voi dudng thang AB ¢ phuong trinh 1a x—y =0.

¢) Mt phing chira duong thing AB va vudng goc voi (ABC) c6 phuong trinh la:
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X+y-3z+2=0..
d) Goi M (@;b;c) € (Oyz) sao cho [MA+ MB + MC| nho nhdt thi khi d6 3(a+b)+c=5.

Cau5: Trong khong gian véi hé truc toa do OXyz , cho mit phang (P):(4-a)x—(a+3)y+z+1=0
va mit phang (Q) :3Xx—4y +z+3=0. Xét tinh dung sai ctia cac khang dinh sau:
a) Mit phing (P) va mit phang (Q) song song v6i nhau khi a=1.
b) Mit phing (P) va mit phing (Q) vudng géc véi nhau khi a=2.
¢) Khong co gia tri ndo ciia a dé hai mit phing trén trang nhau.
d) Mit phing vudng gboc véi ca hai mit phing trén c6 vecto phap tuyén 1a n = (L,-1-7).
Cau 6: Trong khong gian Oxyz cho ba diém A(3;5;-1), B(7;x1), C(9;2;y), D(-12;3). Xét tinh

dung sai ctia cac khang dinh sau:
a) Toa 40 diém M trung diém cta doan AD Ia (L7:1).

b) Toa do diém E dé t gidc OADE 1a hinh binh hanh 1a (—4;,-3;4).
¢) Toa do diém C dé tam giac ACD vudng tai A 1a (9;2;11).
d) Dé badiém A, B, C thang hang thi gia tri ciia biéu thirc X + y bang 5.

Cau7: Trong khong gian Oxyz cho tam gidc ABC ¢6 A(L-11), B(2;1;,-2), C(0;0;1). Xét tinh dung
sai cua cac khang dinh sau:
a) Toa d¢ trong tim G cua tam giac ABC la (1,0;0).

b) Toa d6 diém E € Ox sao cho AE L BC la (-10;0).
c) Toa d diém M thoa man AM = AB- AC 1a (3;0;2).

d) Tim toa do tryc tAm H cua tam gidc ABC co6 toa dd la (g-gg} .

Cau 8: Trong khong gian Oxyz véi ba vecto don vi T,],R, cho A(1;1;2), B(2;—1;0),G =(1;,-2;-1).

Xét tinh dung sai ctia cac khang dinh sau:

a) Tich c6 huéng ciia hai veccto i va ] 1a vecto k .
b) [u,i]=(0:3;2).

) :ﬁ,ﬁ]:(G;l;O).

d) [ 0A,0B |=(2;4;-3).

Cau9: Trong khong gian OXyz , cho ba diém A(-1,1;,0), B(1;-1;2), C(1;—2;1). Xét tinh dung sai ctia

cac khang dinh sau:
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Cau 10:

Cau 11:

Cau 12:

Ciu 13:

AL

a) Mot vecto phap tuyén cia mit phang (ABC) la [E EJ .

b) Vecto n=(1;2;3) la mot vecto phép tuyén ctia mat phing (ABC).

¢) Vecto U = (1;1;0) la mot vecto phap tuyén ciia mat phing di qua O va chira dudng thang AB .
d) Vecto v = (1;2;3) lamot vecto phap tuyén cia mat phang song song véi hai duong thang AB
va OC.

Cho céc diém A(1;,-2;0);B(2;-1;1);C(1;1;2). Xét tinh dung sai clia cac khang dinh sau:

a) Phuong trinh mt phiang (ABC) 1a x+2y-3z-3=0.

b) Phuong trinh mét phing (a) qua A va vudng goc véi BC 1a x—2y-z-5=0.

¢) Phuong trinh mat phang trung truc (3) clia doan AC 1a 6y +4z-1=0.
d) Phuong trinh mit phing (7) chira tryc Ox va diém C la 2y+2=0.

Trong khong gian Oxyz , Cho tam giac ABC voi A(L11),B(12;2),C(4;1;,0). Xét tinh ding
sai ctia cac khang dinh sau:
a) AB =(0;11).

b) Tich c¢6 hudng cua hai vecto AB,AC 13 a= (-1,3,-3).
¢) BC,b=(6;-2;—4) 1a cdp vecto chi phuong ctia mit phing (ABC).
d) Vecto phap tuyén cia mit phang (AOB) la: n=(112).

Trong khong gian Oxyz , Cho cac diém A(L;,-2;-1),B(4;1;2),C(2;3;1). Xét tinh ding sai cia
cac khang dinh sau:
a) AB=(3;3;3).

b) Ba diém A,B,C khong thiang hang.

¢) Mit phang di qua 3 diém A, B,C c6 vecto phap tuyén 1a: a = (3.1,-4).

d) Mat phing (o) di qua A dong thoi song song véi Oy va duong thing BC c6 vecto phap
tuyén la: n= (3,0;2).

Trong khong gian véi hé toa d Oxyz , cho 3 diém A(a;O;O), B(O;b;O) , C(O;O;C) voi a, b, ¢
déu duong. Xét tinh diing sai cua cac khing dinh sau:

a) Mit phing (ABC) c¢6 phuong trinh L % +Zo1
a c

b) Mit phang (ABC) di qua diém G(1,2;3) sao cho G la trong tim cta AABC la
6x+3y+22+18=0

¢) Mit phing (ABC) di qua diém H (111) sao cho H 1a truc tim AABCla Xx+y+z-3=0
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d) Mat phiang (ABC) di qua diém M (2;—2;3) sao cho d¢ dai OA,OB,OC theo thi ty tao thanh

A A A oA — ) , A A IS N N m ..
cap so cong co cong sai bang 2. Khoang cach tir goc toa d6 O t6i mit phang («) bang — vdi
n
m .. A A Ke aa . a
— la phan s0 toi gian, khid6 T=m+n=19.
n

Céu 14: Trong khong gian Oxyz , cho ba diém A(1;1;1);B(L-2;3);C(2; -1 2) . Xét tinh dung sai cua cac

khang dinh sau:
a) Ba diém A, B,C di cho thing hang.

b) C6 vo sb mit phing di qua ba diém A, B,C da cho.
c) Mit phang (ABC) c6 mt vecto phap tuyén n=(12;3).
d) Mt phing (ABC) c6 phuong trinh 1a X+ 2y +3z-6=0.
Cau 15: Trong khong gian Oxyz, cho diém A(2;0;-3) vacac u= (-1-2;5), V= (3,-1,—2). Mat phang
(a) diqua A vanhan u,v lam cdp vecto chi phuong. X¢ét tinh dung sai cta cac khang dinh sau:
a) Mot vecto phép tuyén cuia mat phang () 1a n=(9;13;7).
b) Phuong trinh mét phing ():9x+13y+7z-2=0.
¢) Mit phing (a) di qua diém M (1,-2;-3).
d) Mit phang (R) di qua M song song véi () c6 phuong trinh X+ 2y +5z+18=0.

Cau 16: Trong khong gian v6i hé toa @ Oxyz , cho diém M (-2;1;3). Mit phang (P) di qua diém M
va cit ba truc toa do tai cac diém A, B,C khac gbc toa dd O sao cho tam gidc ABC c6 truc tim

M . Xét tinh dung sai ctia cac khang dinh sau:

a) Hinh chiéu ciia diém M trén truc Ox la H(-2;0;0).

b) Mat phang (P) c6 mot vécto phap tuyén la n=(2;-13).
¢) Phuong trinh mt phang (P) 1a 2x—y—-3z+14=0

d) Mt phang (Q): x—y+z-3=0 vudng goc véi (P)

Céu 17: Trong khong gian véi hé toa do Oxyz , cho cac diém A(11;3),B(-13;2),C(—-12;3). Xét tinh
dung sai ciia cac khang dinh sau:

a) Vecto AB va AC cung phuong.

b) biém G [%1 2;%) 1a trong tam tam gidc ABC.

¢) Mit phing (ABC) c¢6 phuong trinh la: X+ay+bz+c=0.Khidé a+b+c=4

d) biém M (12;3) thudc mat phang (ABC).
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AV

Ciu 18: Trong khong gian Oxyz , cho diém A(2;-3;1) va mit phang (a):x+2y—z+1=0. (P) la mit
phang di qua A va song song vGi (@) . Xét tinh diing sai cia cac khang dinh sau:
a) Moi mit phang c6 pt dang X +2y—z+m=0 (m la tham s thuc) déu song song véi («).
b) (P) vuéng goc v6i mit phing (Q):2x—3y-4z=0.

¢) (P) c6 phuong trinh dang ax+by +cz+d =0 véi %:%.

d) (P) di qua diém M (1,2;-1).

Chu 19: Trong khong gian Oxyz, cho diém A(0;2;-2) va céc mit phing (a):x+2y-2z-1=0,
(B):x+2y-2z+5=0.

a) Goi (P) 1a mit phang di qua diém A va song song véi (a). Giao diém cta (P) va truc Ox

1a 1(8;0;0).

b) Mit phing song song va cach déu 2 mit phing (a),(3) c6 phuong trinh 1a

(a):x+2y—-2z+2=0.

¢) Mt phing déi xtmg véi mat phang () qua mit phing (B) c6 phuong trinh 1a
X+2y—-2z2+11=0.

d) Goi H 1a hinh chiéu ctia diém A trén mit phang (). Mit phang di qua diém H va song

song v6i mit phang (Oyz) c6 phuong trinh 1a 9x+7 =0.

Ciu 20: Trong khong gian véi hé toa @ Oxyz, cho mit phing (P):x—2y+2z—5=0 va hai diém
A(-3;0;1),B(0;-1;3). Xét tinh dung sai ciia cac khang dinh sau:

a) Vecto phép tuyén clia mt phing (P)la n=(-12-2).

b) Piém A,B ndm vé clng phia clia mat phang (P).

c) Mit phing (Q) chira A B va vudng goc v6i mit phang (P) di qua diém M (-2;-2;3).
d) Mit phing (R) di qua A song song véi (P) cé phuong trinh x—2y+2z-1=0.

PHAN IIl. Cau tric nghiém tra 1&i ngan

Cau 1: Trong khong gian véi hé truc toa d6 Oxyz , mit phang di qua diém M (1;0; 0) va song song vadi
mit phang (a):2x—y—-1=0 co dang —Xx+by+cz+d =0. Tinh b+c-3d.

Cau2: Trong khong gian Oxyz , cho ba diém A(2;1;-1), B(-1,0;4), C(0;—-2;—1). Phuong trinh mit
phang qua A va vudng goc v6i BC c6 dang X+by+cz+d =0.Tinh b+c+d .

Cau3: Trong khong gian v&i hé toa do Oxyz, cho hai diém A(2;0;1) va 2 vecto a= (1,-3;2),
b=(-1,-1;2). Mot mit phing (Q) chira diém A va nhan a, b 1am cip vecto chi phuong c6
phuong trinh 1a ax+by +cz—3=0. Tinh a+b+c.

Cau4: Trong khong gian Oxyz, phuong trinh mit phang (P) di qua ba diém A(1;0;-2),
B(—3;1;1),C(5;5;—5) c6 dang ax+by+cz+5=0, khi d6 gia tri cia biéu thitc a+b+c¢ bﬁng

|
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Cau 5:

Caiu 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

AL

Trong khong gian véi truc hé toa do Oxyz, cho diém H (1,2;3) 1a tryc tam cua AABC VvGi
A B,C 1a ba diém 1an luot ndm trén céac truc Ox,0y,0z (khac géc toa d9). Phuong trinh mat
phang di qua ba diém A B,C c6 dang mx+ny+ pz—-14=0, (m,n,peZ). Khi d6 m+n+ p
bang bao nhiéu?

Trong khong gian véi hé truc toa d6 Oxyz cho hai diém A(-12;0), B(L13) va mat phing
(P):x—2y+3z-5=0. Phuong trinh clia mit phang di qua hai diém A, B, dong thoi vuong
goc (P) la 2x—ay —bz +c =0. Gia trj clia biéu thirc a+2b+3c béng bao nhiéu?

Trong khong gian OXyz, cho mit phang («):x+by+cz+d =0 vudng géc v6i mit phang
(B):x+2y+3z+4=0 va chira giao tuyén ciia hai mit phang (P):x+3y+2z-7=0,
(Q):x—y+z+1=0. Khidé d bang bao nhiéu?

Trong khong gian v6i hé toa do Oxyz cho mit phing (a) di qua diéem M (1,2;3) va cét céc tia
Ox, Qy, Oz lan luot tai A B,C sao cho do dai OA, OB, OC theo thu tu lap thanh cép s6 nhan
c6 cong boi bing 3. Phuong trinh mit phang () c6 dang Ax+By+z+D=0, (AB,DeR).
Gi4 tri ctia biéu thirc A+ B + D bang bao nhiéu?

Cho hai diém A(3;-12), B(2;3;-3), C(~2;1,—2) va mit phang(Oyz). Goi M (a;b;c) la diém
thugc mat phang (Oyz) sao MAMB +MB.MC + MC.MA c6 gia tri nho nhit. Tinh téng

a-2b+c.
Manhattanhenge (Hinh 1) 1a mot su kién dién ra khi Mat Troi moc hodc khi Mat Troi 1in nam
thang hang voi cac tuyén phd Pong - Ty thudc mang ludi dudng phd chinh tai quan Manhattan
ctia thanh phd New York. Khi mat troi lin, tia sang song song mit dat 1éch mot goc khoang 38°
so voi hudéng tay (Hinh 2).

Hinh 1 Hinh 2
Gia str mit tién cac toa nha hai bén dudng nam trong 2 mit phang song song cach nhau 30 m va
vudng goc voi mat dat. Biét rang mat phing phia bic di qua gbc O cua hé truc Oxyz , véi tia

Oz vudbng goc voi mat dat va huéng Ién trén. Phuong trinh mit phing thir hai c6 dang

(Q):x+ay+bz+c=0 véi c= . Tinh m+n.

sinn®
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Cau 11: MGt san van dong duoc xay dung theo mo hinh 1a hinh chop cut OAGD.BCFE c¢6 hai day song
song v&i nhau. Mat san OAGD 1a hinh chir nhat va duoc gén hé truc Oxyz nhu hinh vé (don vi
trén mdi truc toa do 1a mét). Mit sin OAGD c¢6 chiéu dai OA =100m, chiéu rong OD =60m

va toa d¢ diém B(10;10;8). Gia sir phuong trinh tong quat ciia mit phang (OACB) c6 dang

ax+Yy+cz+d =0. Tinh gia tri biéu thic a+c+d .

(0]

Cau 12: Mot phan san truong dugc dinh vi boi cac diém A, B,C, D, nhu hinh vé:

A 25m B

15m

D\C

Budc dau ching dugc 1iy “thing bang” dé co ciing do cao, biét ABCD 14 hinh thang vuong &
A va B véi d6 dai AB=25m, AD=15m, BC =18m. Do yéu cau ki thuat, khi 14t phang

18m

phan san trudng phai thoat nudc vé goc sin & C nén nguoi ta lay do cao ¢ cac diém B, C, D
xubng thap hon so v6i do cao & A 1a 10cm, acm, 6¢m tuong Gng. Gia tri ciia a bang bao
nhiéu?

Cau 13: Trong tiét thé duc hoc vé ki thuat chuyén bong hoi, Nam va An dang tap chuyén bong cho nhau,
Nam ném bong cho An d&, qua bong bay 1én cao nhung lai 1éch sang phai ciia Nam va roi xubéng
vi tri cach An 0,5m va cach Nam 4,5m duoc mo ta béng hinh vé bén dudi:

A=
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s s . 1 C .
Biét rang quy dao cua qua bong nam trong mét phang («):ax+ 5 y+cx+d =0 va vudng goc

v6i mat dat. Khi d6 gia tri ciia a+c+d bang (két qua 1am tron dén hang phan chuc).
HET
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Dang 2: Tinh khoang cach ti mét diém dén moét mat phang
Phuong phap: Tinh khoang cach tir diém M, (X,;Y,;2,) dén mit phang (P): Ax+ By + Cz + D =0 nhu

sau :
Buwéc 1: Tim M (X,;Y,y:2,) ; viét phuong trinh mét phang (P): Ax+By+Cz+D =0.

Buwéc 2: Tinh khoang céch tir diém M, dén mit phang (P): Ax+ By +Cz+D =0 theo cong thirc:
_|Ax, + By, +Cz,+D|

M (P = e
Lu’uy:d(MO,(Oxy))Z\/(ZT)2 va d(M,,0x) = (3’0)2"'(20)2

BAI TAP TU LUAN

Bai tap 1: Trong khong gian Oxyz , cho mit phang (Q) ' X+ 2y +27—3=0 va mit phang (P) khong qua
O, song song mit phang (Q) va d (( P);(Q)) =1. Viét phuong trinh mat phang (P)
Bai tap 2: Trong khong gian OXyz , cho mit phang (P) 12X — 2y +z—-5=0. Viét phuong trinh mit phang

(Q) song song véi mit phang (P), cach (P) mot khoang bang 3 va cdt truc Ox tai diém c6 hoanh do

duong.
Bai tap 3: Cho hinh lang tru tam giac déu ABC.DEF biétrang AB =6, AD=2. Goibadiém M, N, P
lan luot 1a trung diém DE, DF, BC. Lap hé truc toa do Oxyz nhu hinh bén. Goi diém S thoa mén hé

thitc SA+2SB + SC =0. Tinh khoang cach tir diém S dén m3t phing (MNP).

-7 -“h""-_\\ Yy
A

T B
Bai tip 4: Cho hinh 1ap phuong ABCD.EFGH canh 1. Piém M dugc cho théa man hé thirc vecto

AM + AE =3CD. Tinh khoang cach tir diém M dén mat phang (EBD) .

z
ET H
'
n \\
1
r b
[ | ~
i .
F 1 A
; : ~s G
[ | N
1 Y
o >
[ ~
! 1
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P
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Bai tip 5: Phan mém diéu khién méy in 3D cho biét dau in phun ciia mdy dang dat tai diem M (3;4;24)

(don vi: cm). Tinh khoang cach tir ¢au in dén khay dit vat in c6 phuong trinh z—4=0.

Bai tap 5: Phan mém cua may tién ki thuat s6 CNC (Computer Numerical Control) dang biéu dién mét chi
tiét may nhu hinh vé& dudi day:

Hinh 2

a) Tim toa d6 cac diém A, B, C, D.

b) Viét phuong trinh mét phang (ABC) va mit phiang (ACD).

c) Cho biét dau mili tién dang dat tai diém M (0; 60; 40). Tinh khoang cach tir diém M dén mat

phang (ABC).
Bai tap 6: Trong khong gian Oxyz (don vi trén mdi truc toa do 1a mét), mot ngdi nha nhur hinh v& dudi day
c6 san nha nam trén mit phang (Oxy) . Hai mai nha 1an luot nam trén cac mit phang (P) :X—-2y+5=0
va (Q):x—2y—3z+20=0.Hdi la chiéu cao clia ngdi nha tinh tir san nha 1én néc nha (diém cao nhat ciia

mai nha) la bao nhiéu?

m-:‘fimmunx i
Bai tap 7: Hinh bén dudéi minh hoa mot khu nha dang xay dung dugc gan hé truc toa do Oxyz (don vi trén
cac truc la met).
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MJi cot bé tong c6 dang hinh ling tru tir giac déu canh dy dai 1m va tdm caa mit day trén 1an
luot 1a céc diem A(2;1;3),B(4;3;3),C(6;3;3), D(4;0;2,5). Giam sat cong trinh tinh toan nhan
thiy A,B,C,D khong dong phang, yéu cau bén nha thau tinh khdi lwong bé tong can b sung dé
d6 cao céac cot bé tdng bang nhau. Tinh thé tich bé téng can bé sung (gia st thé tich phan cét thép
la 3% trén mot mét khéi bé tong).
Bai tap 8: Mot ngo6i nha c6 cac bac thang cua cau thang da thiét 1ap h¢ toa dd Oxyz . Biét hai mit bac thang
song song nam trén hai mat phang phén biét: (P) 12X—-y+22+8=0va (Q) 12X—Y+22+2=0.Khoang

cach giira hai bac thang nay bang bao nhiéu?
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BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong

an.

Cau 1:

Cau 2:

Cau 3:

Cau 5:

Cau 6:

Cau7:

Cau 8:

Cau 9:

Trong khong gian Oxyz, cho diém M (10;1) va mit phing (P):2x+y+2z+5=0. Khodng

cach tir diém M dén mit phang (P) la:

A. 32, B. 3. c.#. D. /3.

Trong khong gian hé truc toa & Oxyz , khoang cach tir diém A(3;1,—2) dén mit phing z=0
bang

A. 5. B. V14 C.2. D. 3.

Trong khong gian Oxyz , cho diém M (2;—1;3) va mit phang (P) :2Xx—2y+2z+1=0. Khoang
cach diem M dén mit phang (P) bang

A2, B.2. C.3. p. 2
3 3
Trong khong gian véi hé truc toa do Oxyz, khoang cach tir diém M (0;3; —1) dén mit phang
(a):2x+y—-2z-2=0 bang
A. 1. B.f. C.E. D. 3.
3 3
Trong khong gian Oxyz, khoang cach giita hai mit phang (P):x+2y+2z-10=0 va
(Q):x+2y+2z-5=0 béng
A.§. B.Z. C.5. D.§.
3 3 9

Trong khong gian vé6i hé truc toa do Oxyz , cho mat phing ( P) :2X— Y+ 27 +1=0 va mit phang
(Q):2x—y+2z+4=0.Khoang c4ch gifra hai mit phang da cho bang

Al B. l C. 3. D.

1
3 5
Trong khong gian véi hé truc toa &6 Oxyz , cho hai mit phing song song (P) X+y+2-2=0;

(Q):X+y+z+4=0.Khoang cach giita hai mit phang (P) va (Q) bang

A.?. B. \/3. C.6. D. 24/3.
Trong khdng gian Oxyz , khoang cach tir goc toa o O dén mat phang (P):2x—y+2z+12=0
bang
4
A 12, B. 1. C.g. D. 4.

Trong khong gian véi hé truc toa dd Oxyz , cho hai mit phang song song (P) 12X+y—-2z2-1=0,
(Q):6x+3y—6z+15=0. Khoang céch giita hai mit phang (P),(Q) béng:

- GV. Phan Nhat Linh - @ SDT: 0817 098 716




Chuwong 5. PHUONG PHAP TQA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MOl

Céu 10:

Céu 11:

Cau 12:

4 16 16
A 2 B. —-. C. —. D. —.
3 9 3

Trong khong gian véi hé tryc toa dd Oxyz, mit phéng (a) ¢t cac truc Ox, Oy, Oz lan luot tai
3 diém A(2;0;0), B(0;3;0), C(0;0;—4). Khoang c4ch tir O dén () bang

J61 c 1261

A ——. B. 4. .
12 61

Trong khong gian Oxyz, cho mit phing (P): x+y+4z—3=0 vadiém A(LL3). Mit phing

D. 3.

(Q) # (P) va cét céc tia Ox,Oy 1an luogt tai céc diém B va C sao cho tam gidc ABC c6 dién
tich bing 2+/22 . Khodng céch tir diém M (2,2,1) dén (Q) bang:

A. 2V2. B, 86 c. 8 b 22
3 3 3
R . 2 . e B Xx=-2 y-1 z-1 )
Trong khong gian Oxyz, cho diém A(0;1;2) va duong thang d : =5 =3 Goi (P)
1a mit phang di qua A va chua d . Khodng cach tir diém M (5,—1;3) dén (P) béng
A. 5. B.l. C. 1. D.E.
3 3

PHAN Il. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon diing hoic

sai.

Cau 1:

Cau 2:

Cau 3:

Trong khong gian Oxyz, cho A(—l; 0; 2) va mit phang (P) 12X+ y—2z=0. X¢ét tinh ding sai
ctia cac khang dinh sau:

a) Mit phang (P) ¢6 vecto phap tuyén n= (2;1; —2) vadiqua A

b) Phuong trinh mat phang qua A va song song (P) la 2x+y—-2z+6=0.

¢) Mit phing qua goc toa @0 O,diém A va vudng goc (P) c6 phuong trinh 1a 2x -2y +2z=0.
d) C6 tat c4 hai mit phing song song voi (P) va c6 khoang cach dén A bing 2.

Trong khong gian Oxyz, cho A(2;O;O), B(O;Z;O),C(O; 0;3). Xét tinh ding sai cua céc khéng
dinh sau:
a) Mot vecto phap tuyén ctia mt phang (ABC) lan= (3; 3; 2).

b) Mt phang di qua C va vudng goc véi dudng thang AB co phuong trinh 1a x —y =0.

¢) Mit phang chita duong thang AB va vudng goc voi (ABC) c6 phuong trinh la
X+y-3z+2=0..

d) Goi M (a;b;c) & (Oyz) sao cho |[MA -+ MB + MC| nho nhétkhi d6 3(a-+b)+c=5.

Trong khong gian v6i hé truc toa do Oxyz, cho hai mit phang (P) :X—3y+2z-1=0 va
(Q) . —2X+ Yy +4z—3=0. Xét tinh dung sai ca cac khang dinh sau:
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a) Mit phang (P) song song mit phang (Q)

b) Mit phang (R) c6 phuong trinh 14x +8y +5z —2=0 cing vudng goc v6i hai mét phing (P)
va (Q)
c) Mit phing («):2x—6y+4z-9=0 song song mit phing (P):x—3y+2z-1=0 va cach
mit phiang (P) mot khoang bang 1.
d) Mit phing () qua hai diém A(L0;1), B(2;-2;1) va vudng goc v6i miat phing (Q) c6 mot
vecto phap tuyén 1a @ =(8;4;3).

Cau 4: Trong hé truc toa dd Oxyz , cho hai mit phiang (P):2x-2y+z+1=0, (Q):2x-2y+z-5=0
va cac diém A(O;l; 1) , B (2; O;l) . Xét tinh dung sai cua céc khéng dinh sau:
a) Hai mit phang (P) va (Q) song song véi nhau.

b) Khoang cach d (A, 4

(Q)=4.
¢) Khoang cach d (P,(Q)) =6.
d) Cho biét diém C e (P) va duong thdng BC tao véi mit phing (P) goéc 30°. Khi dé ta co

43

khoang cach BC = 3

Cau5:  Trong khong gian Oxyz, cho hai mit phang (P):2x+2y—z+3=0, (Q):x+2y—-2z+4=0
va diém A(l; 2;3). Xét tinh dung sai ctia cac khang dinh sau:
a) Piém A céch mit phing (P) mot khoang bing 5.

b) Mit phang (Q) cét mit phang (P).
c) Mit phang (R):2x+2y—z =0 cach mit phang (P) mot khoang bang 3.
d) Véi moi gia tri m thi hai mat phang (P) va (T) X+ Yy+mz+1=0 cat nhau.

Cau6: Trong khong gian Oxyz cho ba diém A(L2,0), B(L0;2), C(213), va mit phing
(P):x—y+2z+7=0.Xét tinh diing sai cta céc khang dinh sau:
a) Mit phing (ABC) c6 mot vecto phap tuyén 1a (2;1;1).

b) Mit phing (ABC) di qua diém M (3;1;5).
¢) Mit phing (ABC) vudng géc véi mat phang (P).

d) Khoang cach tir diém A dén mit phang (P) béng 6.
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Cau7: Trong khdng gian véi hé truc toa do Oxyz, cho hai mit phang (P) va (Q) lan luot c6 phuong
trinh 1 (P):x—2y+3z+1=0va (Q):2x—-4y+6z+1=0.

a) Cac vecto phap tuyén cua hai mat phang trén cting phuong.

b) Hai mat phang (P)va (Q)déu di qua diém M (112).

iz

¢) Khoang céch giita hai mit phang (P)va (Q) bang 7R

d) Phuong trinh mét phang (R)cach déu hai mét phang (P)va (Q)la: 4x+8y +12z-5=0.

Cau8: Trong khong gian voi hé toa do Oxyz, cho mit phang (P)di qua diém M (-12;0) va c6 mét
vecto phap tuyén n= (4; 0; —5) . Xét tinh dung sai cta cac khang dinh sau:
a) Mit phing (P) c6 phuong trinh 1a 4x—5z+4=0.
b) Mit phang (P) di qua diém A(2;-15).
¢) Mit phang (Q) :4x -5z +4 =0 song song v&i (P) .

19

N
Cau9: Trong khong gian Oxyz, cho cac diém A(2;—3;1), B(l; 0; —1), C(3;1;2), D(l; 0; —1). Xét tinh

ding sai cua cac khang dinh sau:

d) Cho diém A(-2;1;3). Khi dé d(A,(P))

a) Mit phang di qua diém A va song song v&i mit phang (OXZ) co phuong trinh 1a y—3=0.

b) Mt phang di qua diém A va song song v6i mit phang trung tryc ciia BC ¢ phwong trinh
la 2x+y+3z2-4=0.

¢) Goi (a) 1a mit phing di qua trong tim cia AABC va song song voi mp (ﬂ) 12-2=0.
. . \ 1
Khoang cach tir diém A dén (o) bang 3

d) Mit phang di qua diém D va song song v&i mit phang (ABC) c6 phuong trinh la
1Ix-y-7z-18=0

Cau 10: Trong khong gian Oxyz, cho bon diém A(2;—1;0), B(1;1;3), C(—3;2;1), D(—1;14). Xét tinh
dung sai cua cac khang dinh sau:

a) Mt phang (P) qua A,B song song CD c¢6 mot vecto phap tuyén la n=(3;3; -1).

b) Mit phing (P) di qua diém M (2;-15).

¢) Goi (Q) 1a mat phang di qua C,D song song v&i AB . Khi d6 d (A,(Q)) =—.

d) Mit phang cach déu AB,CD c6 dang (R):3x+3y -z +%= 0.
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Cau 11: Trong khong gian véi hé toa d6 Oxyz, cho diém M(L0;1) va hai mat phing

(Q):X+ y—-3z-5=0, (R):x+2y—z—1=0. Xét tinh ding sai cta cac khing dinh sau:

a) Mit phang (R) di qua diém M .
7

b) Khoang cach tir diém M dén mit phang (Q) bang Nih

-

¢) Mit phang di qua M va song song véi mit phiang (Q) c6 phuong trinh la: x+y—-3z2—-2=0

d) Mt phing di qua diém A(L-2;0) va vudng gbc v6i hai mit phang (Q):x+y-3z-5=0,
(R):x+2y—2z-1=0 c6 phuong trinh 1a 5x-2y+z-9=0.

PHAN IIl. Cau tric nghiém tra I&i ngan

Cau 1:

Cau 2:

Cau 4:

Cau 5:

Cau 6:

Cau 7:

Cau 8:

Trong khong gian Oxyz , mdt phang (P) quadiém A(L-2;-2), vudng géc véi mit phiang (Oxz)

dong thoi khoang cach tir diém B(3;1,—3) dén (P) bang ? . Phuong trinh mdt phang (P) c6

dang 2x+by+cz+d=0(d #0). Tinh P=3b+2c—-d.
Trong hé tuc toa dd khong gian Oxyz, cho A(L0;0), B(0;b;0), C(0;0;c), biét b,c >0, phuong

trinh mat phang (P):y—z+1=0.Tinh M =c+b biét (ABC) L (P), d[O;(ABCﬂ:%.

Trong khong gian vé6i hé truc Oxyz, cho mit phang (a) :X+by+cz+d =0 vudng goc voi mat
phang (B):x+2y+3z+4=0 va chita giao tuyén cta hai mit phang (P):x+3y+z—-7=0,
(Q):x—y+2z+1=0. Khidé d bing

Trong khong gian voi hé truc toa do Oxyz, cho hai diém A(2;3;4), B(6;—3;0) va mit phang
(P) sao cho d (B;(P)) =2d (A;(P)), (P) cit AB tai | (a;b;c) nam trén doan thang AB . Tinh
S=a+b+c.

Trong khong gian Oxyz, cho diém M (l; 2;3). Mit phang (P) :X+ Ay+Bz+C =0 chua truc
Oz va cach diém M mot khoang 16n nhat, khi d6 tinh tong A+ B +C .

Trong khong gian Oxyz, cho mét phéng (a) :2Xx+3y+2+1=0. Goi (P) la mat phéng song
song voi (a) , cét cac tia Ox,0y,0z lan luot tai cac diém A, B,C sao cho thé tich khéi tur dién
OABC béng 6. Tinh khoang cach tir goc toa do O dén mit phing (P) (két qud lam tron dén
hang phan tram).

Trong khong gian Oxyz, cho diém M (1; 4;9). Goi (P) 14 mit phang di qua M va cat 3 tia
Ox, Oy, Oz lan luot tai cac diém A, B,C (khac O)sao cho OA+OB +OC dat gi4 tri nho nhét.
Tinh khoang cach d tir gbc toa @ O dén mit phang (P) (két qua la tron dén hang phan tram).
Trong khong gian Oxyz cho céc diém A(2;O;O), B(O;4;O),C(O;O;6), D(2; 4;6) . Goi (P) la mat
phing song song v6i mit phiang (ABC),(P) cach déu D va mit phing (ABC). Phuong trinh

ciia mat phang (P) 1a ax+by+2z+d =0 véi a,b,d € Z. Gid tri cia d bang bao nhiéu?
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Cau9: Trong khong gian Oxyz, cho diém B(6;4;0), C(4;5;1), M(2;1;6).Mat phang (P) vudng goc
véi BC va cach M mot khoang bing /6 c6dang ax+y+cz+d =0. Tinh —3a+c.

Cau 10: Trong khdng gian Oxyz , mat phang (Q) song song véi mat phang (P):2x—y—2z+19=0 va
cach (P) mot khoang bang 5 c6 dang ax+y+cz+d =0. Tinh a+c+d.

Cau 11: Biét goc quan sat ngang clia mot camera 1a 116°. Trong khong gian Oxyz , camera dugc dit tai
diém A(2;15) va chiéu thang vé phia mit phing (P):2x—y—2z+13=0. Héi ving quan sat
dugc trén mit phang (P) ctia camera 13 hinh tron c6 dudng kinh bang bao nhiéu? (lam tron két

qua dén chir s6 hang chuc)

(P
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BAI @ PHUONG TRINH PUONG THANG
%

IY.Y Y LY THUYET CAN NHO

Vecto’ chi phwong ctia dworng thang

Vecto chi phwong ciia dwong phing: Vecto U =0 duoc goi la vecto chi phuong cia duong thing A néu
gia cia U song song hoac tring voi A.
Chu y:

e Puong thang hoan toan xac dinh khi biét mot diém ma né di qua va mot vecto chi phuong

e Néu U la mot vecto chi phuong ciia A thi k.G (voi kK 1a mot s6 khac 0) cling 1a mot vecto chi

phuong cua A.

Phwong trinh tham sé ciia dwdng thing

Pinh nghia: Trong khong gian Oxyz , cho duong thang A di qua diém A( Xo3 Yo ZO) va co vecto chi phuong
u=(a;b;c).
X =X, +at

Heé phuong trinh { y =y, +bt duoc goi 1a phuong trinh tham s6 ctia duong thang A (t 1a tham s6, t e R).
Z=17,+ct

Chu y: Cho mit phang () c6 phuong trinh tong quét 1a Ax+ By +Cz+ D =0. Khi d¢:

X=X, +at
e Véicicsd a,b,c khong dong thoi bang O thi hé phuong trinh {y =y, +bt (t € R) x4c dinh mot
Z=17,+ct

dudng thang di qua M (X,; Y,;2,) va c6 vecto chi phuong 1a i =(a;b;c).

e Tir phuong trinh tham s cua dudng thang, mdi gia tri ctia tham sé twong ng véi mot diém thudce

duong thing d6 va nguoc lai.
Phwong trinh chinh tic cia dwong thing

Trong khong gian Oxyz , cho dudng thang A di quadiém A(X,;Yy;2,) va c6 vecto chi phuong G =(a;b;c)
véi a,b, ¢ 1a cac sd khac 0.

Hé phuong trinh: X=% _Y=¥% _27% duoc goi 1a phuong trinh chinh tic cua duong thang A.

a b C
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Lap phwong trinh dwong thang di qua hai diém

Trong khong Oxyz, cho hai diém phan biét A (X;V,;2,) va A, (X,;Y,;2,). Dudng thing A A, c6 vecto chi
phuong AA, = (Xz XY~ Y2~ 21) :
X=X +(%, —x)t
e Duong thing AA, c6 phuong trinh thamsé 1a {y =y, +(y, -y, )t (te R).
z1=2,+(2,—17,)t
e Trong truong hop X #X,, Y, #Y,, Z, # Z, thi duong thang A A, c6 phuong trinh chinh tac la:

X=% — Y=Y — -7
X, =X Yo=Y Z, =1,

Trong khong gian Oxyz , cho hai duong thang A,, A, twong ting c6 cac vecto chi phuong u, = (al; bl;cl),
U, =(a,;h,;c,). Khidé A, LA, < 0.0, =0< aa, +bb, +cc,=0.
Vi tri twong d6i gitra hai dwong thang
Trong khong gian Oxyz cho hai duong thang A,, A, lan luot di qua cac diem A (X;yi;2,), A (%3 Y51 2,)
va twong tng c6 vecto chi phuong U, =(a;;b;;c,), U, =(a,;b,;c,) . Khi do:

e A /I A, < U cung phuong voi U, va A ¢A,.

e A=A, < cung phuong véi U, va A €A,.

[4,,d,] 0 {[Ul,uz];té

e
AA, L[, 0,]

e A, va A, chéonhau < AA,[U,0,]#0.

e A, va A, citnhau @{

Chu y: Trong khéng gian Oxyz , cho hai dudng thang A,, A, twong ng 6 vecto chi phuong lan luot Ia

X=X +at X=X, +a,t
U, =(a;b;c,), U, =(a,hb,;c,) va co phuong trinh tham s6: A, 13y =y, +bt A, :qy=y,+bt
z=7,+Ct Z=17,+Cyt

X +at=X,+a,s
Xét hé phuong trinh hai an t va s: 4y, +bt =y, +b,s (*). Khi d6
Z,+ct=12,+C,S

A, Il A, < U, cung phuong voi U, va hé (*) vo nghiém.
e A=A, < He(*) c6vo sdnghiém.
e A, cit A, < Hé (*) c6nghiém duy nhat.

e A, va A, chéonhau < U, va U, khong cung phuong va hé (*) vo nghiém.
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A
n Goc

Géc giira hai dwong thing:
Trong khong gian Oxyz, cho hai dudng thing A,,A, twong Gng ¢6 U, =(a;b;;c;) va UG, =(a,;b,;c,) 1a hai

vecto chi phuong. Khi do, ta co:
U0, la,a, +bb, +cc,|

c0s(4,,4,) = cos (4,4, ) = AN JaZ +b% +c? \Ja? +bZ + ¢
1" 2 2 2

?IQ
% Ay
Géc giira dwong thang va mit phang:
Trong khong gian Oxyz, cho duong thing A c6 vecto chi phrong U = (a; b; C) va mit phang (P) cd vecto
phap tuyén fi=(A;B;C). Khi d¢, ta cé:
|01 |aA +bB + cC]|

in(A,(P))=|cos(u.ni)| = -
sm( ()) ‘cos(u n)‘ |a.| | Ja?+b?+c?A/A2+B?+C?

Géc giira hai mit phang:

Trong khong gian Oxyz, cho hai mat phang (P)),(P,) ¢6 hai vecto phép tuyén lan lugt 1a fi, = (A;B;;C,)

va i, =(A,;B,;C,). Khi do, ta cé:

B BN W A |AA, +BB,+CC,|

c0s((R).(R.)) =[cos( )] = AlR|  JAZ+BZ+CE A+ BE+C
1 1- 2 2

A] A2
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B | PHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Xac dinh cac yéu t6 co ban cta dudng thang trong khdéng gian. Vi tri

tuong doi trong khéng gian

Phwong phap: Trong khong gian Oxyz , vecto U =(a;b;c) # 0 1a vecto chi phuong cua duong thing A
thi vecto M =k.0 ciing 1a vecto chi phuong ciia duong thang A.
X=X, +at
Phuong trinh tham s§ A:4y =y, +bt (t e R) c6 vecto chi phuong G =(a;b;c) (hé sé trudc t).
z=1z,+ct
X=X _Y=¥% _2-

7 VA 7 — A A o X
Phuong trinh chinh tic A: =5 % ¢6 vecto chi phuong U =(a;b;c) (hé s6 & mau).
a C

Nhan xét:
e Véi phuong trinh tham s6 lay dung tha ty hé s6 trudc tham so t.

e V&i phuong trinh chinh tic 1ay hé s6 dudi mau.

e Ncu gia thiét chua dung cau trlc, ta phai sap x€p lai 161 mdi lay he so.

BAI TAP TU’ LUAN

Bai tap 1: Trong khong gian Oxyz, xac dinh mdt vecto chi phirong ctia duong thang duwéi day:

x=2—-t
1 y-2 z+1 1 oy-1 2-
a) d:qy=1+2t b)d:x YLz C)d:x 1_y-1_2-z
2 1 2 2 2 1

z=3+t

Bai tap 2: Cho hinh hop ABCD.A'B'C'D’. Trong céc vecto c¢6 diém dau va diém cudi 1a cac dinh cua hinh
hop, nhimng véc to nao 1a véc to chi phuong ctia duong thang AC ?

X=2+3t
Bai tip 3: Trong khong gian Oxyz, cho duong thang A:{y=—1+t (teR). Trong cac diém sau day,
z=5-2t
diém nao thugc duong thing A?
A. M (11;2;4). B. N(5;0;3). C. P(10;3;-3).  D.Q(8;-3:1).

Bai tip 4: Trong khong gian Oxyz , xét vi tri twong ddi ctia céc cip duong thang sau:
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x=1+t X=2+2t
a)d:qy=2t (teR)vad:{y=3+4t'(t'eR)
z=3-t z=5-2t
x=1+2t . , .
b) d: y:—1+3t(teR) va d’:X_ :y; :Z;
Z=5+t
C)d:izy_—lzzvéd,:x—lzy—2:z+2
1 -1 2 5 1 -2
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BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong

an.

Cau 1:

Cau 2:

Cau 3:

Cau 5:

Cau 6:

Cau 7:

Cau 8:

Cau 9:

Trong khong gian v&i hé toa do Oxyz , vecto nao 13 mot vecto chi phuong cua dudng thing co
3y 3-z2

x-1
huong trinh —— =—-
phvong 3 2 1

A a=[331]. B. a=(9;2;3). C. a=(3;2;1). D.a=(3;2-1].
) 55

Trong khong gian Oxyz , cho dudng thang A vudng goc v6i mat phang (a) c6 phuong trinh

X+22+3=0. Mot vecto chi phuong ctia A 1a

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

Trong khong gian v6i hé toa do Oxyz, cho OA=2i+3j—5k; OB =—-2j—4k . Mot vecto chi

phuong cia dudng thang AB 1a

A.a=(-2;-5-1). B.a=(2;5-1). C.a=(2;5-9). D.a=(2;1-9).

x-3 y-4 z+1
T 5 3

Trong khong gian OXyz , cho duong thang d : . Vecto nao dudi day la mot

vecto chi phuong ctia d ?

A. 5:(3;4;—1). B. 5=(2;—5;3). C. 5:(—3;—4;1). D. 5=(2;—5;—3).
X=2-t

Trong khong gian Oxyz , duong thang d :{y=1+2t co6 mot vecto chi phuong la
z=3+t

A. 5:(—1;2;1). B. 5:(2;1;3). C. 5:(1;2;3). D. 5:(2;0;—1).

Trong khong gian Oxyz, toa do nio sau day la toa 6 ctia mot vécto chi phuong ctia dudng thang
X=2+4t
A:{y=1-6t,(teR)?

z=0t
A a=[1:1:3) B. a=(2;1;0). C. a=(4;-6;0). D.é:(l;—lﬁj.
324 3 24
A . Ao o an A \ 2 x+1_y-2 z-1
Trong khong gian OXyz , diém nao dudi day thudc duong thang d : 1~ 3 — 3 ?
A. Q(1;-2;-1). B. N(-1;3;2). C. A(L;2:1). D. P(-1;2;1).
, -1 y-2 1
Trong khong gian Oxyz, cho dudng thang d : X2 y3 = Z:_ . Biém nao sau day thudc d ?
A. Q(-1;-2;1). B. N(-1;3;2). C. A(2;3;-1). D. P(1;2;-1).
X=1-t
Trong khong gian Oxyz , diém nao dudi day thugc duong thang d :qy =5+t 2
2=2+3t
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A. Q(-1;1;3). B. N(1;-1;3). C. A(-2;5;-2). D. P(1,5;2).
X=1+2t
Cau 10: Trong khong gian Oxyz , dudng thing d 11y =3—t khong di qua diém nao dudi day?
z=1-t
A. Q(3;2;0). B. N(5;1;-1). C. A(1;3;1). D. P(0;1;2).
Cau 11: Trong khong gian Oxyz, cho dudng thing A: X;l _Y -;2 _Z _4. Trong cac diém sau day,
diém nao khéng thudc dudng thing A?
A. M (4;-7;-2). B. N(7;-12;6). C. P(10;-17;7). D. Q(13;-22;8).
X=2+3t
Ciu 12: Trong khong gian Oxyz, cho duong thang A:{y=—-1+t (t € R) . Véc to nao sau day la mot
z2=5-2t
véc to chi phuong ciia dudng thang A ?
A. u=(2;-1,5). B. (2;-1,-2). C.u=(3,1,5). D. u=(3;1,-2).
Ciu 13: Trong khong gian Oxyz , cho dudng thing A x-1 _Y +52 _ - 4 . Véc to nao sau day la mot

véc to chi phuong ciia dudng thang A ?
A. u=(1;-2;4). B. u=(3;-5;1). C.u=(-1;2;-4). D.u=(3;-5;4).
Cau 14: Trong khong gian toa do Oxyz, xét vi tri twong ddi clia hai duong thang
Xx-1 y+1 z Xx-3 y-3 z+2
1 :—:—:—1 AZ = =
2 2 3 -1 -2 1

A. A, songsong voi A,. B. A, chéo voi A,.
C. A, cit A,. D. A, tring v6i A,.
X=1+t x=1+2t
Cau 15: Trong khong gian Oxyz , cho hai duong thang d:{y =2+t va d':qy=—1+2t'. Ménh dé nao
z=3-t z2=2-2t'

sau day dung?

A. Hai duong thang d va d’ chéo nhau.

B. Hai duong thang d va d’ song song vdi nhau.
C. Hai duong thang d va d’ cit nhau.

D. Hai duong thing d va d’ tring nhau.

Ciu 16: Trong khong gian v6i hé toa 40 Oxyz, cho hai duong thing thing d :g:y—_ll _Z I 2 va
X=-1+2t
d’:dy=1+t .Khang dinh nao sau ddy la khang dinh dang?
z=3
A. dva d’ chéo nhau. B. d song song véi d’.
C. d trung véi d'. D. d cit d’ tai diém A(0;1;-2).
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g 5 3 X=4+4t
Cau 17: Trong khong gian Oxyz , cho dudng thing A, : X—e_ y:‘: _ L 1 va A,:3y=3-t .Giadtri
m —
z2=2+2t
cia mdé A, va A, vudng goc la
A. m=1. B. m=-1. C. m=3. D. m=-3.
n R . vt A n . \ 2 X -1 y-— 7 72-3 .
Ciu 18: Trong khong gian véi hé tryc toa do Oxyz, cho hai duong thang d, : = 1 = 2 va
- 4 o e .
d,: g = y—23 -z I cat nhau tai diém M c6 toa do bang
A. M(0;3,-4). B. M(17;3). C. M(-35;,-5). D. M (3,-5;5).
PHAN II. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon diing hoic
sai.
" n ) . 2 x-1 y-3 z-2 , , , S,
Cau 1: Trong khong gian Oxyz, cho duong thang d : = 1 = . Xét tinh ding sai cua cac
khang dinh sau:
a) Piém M (1; 3 2) nam trén duong thflng d.
b) Mot vecto chi phuong cua d 1a u = (1,3,2)
X=1+t

¢) Puong thang d song song v4i dudng thing A:{y=3—-t .

2=2+2t
X=-3t
d) Puong thang d va duong thang d’:qy =t la hai duong chéo nhau.
z=-1-3t
X=1+2t
Cau 2: Trong khong gian Oxyz, cho dudng thang A1y =3+t (t € R). Xét tinh diing sai ctia cac khang
z=4-5t

dinh sau:
a) Mot vecto chi phuong cta duong thing A 1a: u =(13;4).
b) Diém A(5;5;-6) thudc duong thang A.
X=2+3t
c) Puong thang d:{y=4t (teR) vudng gbc voi dudng thang A.
z2=3+2t
d) Puong thang A cit mit phang (Oxz) tai diém M (-5;0;19).
Cau3: Trong khong gian véi hé truc toa dd Oxyz, cho hai dudng thang A, A, 1an lugt c6 phuong trinh
XoL_yz2 zwl o XA YL 2 e
1 -1 2 3 1 -1
a) Puong thing A, c6 mot vecto chi phuong 1a: u, = (L-12) vadiqua diem A(-1-2;1).
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b) Piém M (10;1; —2) thudc duong thing A, . Xét tinh dling sai cua cac khang dinh sau:

¢) Puong thing A, vudng goc véi duong thing A,.
d) Puong thang A, va duong thing A, 1a hai duong thang chéo nhau.
Cau 4: Trong khong gian vdi hé truc toa dd Oxyz, cho hai duong thflng A, A, lan luot c6 phuong trinh
y—3:z+3 5 A _x+4: y+2:z—

la: Al:zz— va A,
1 -1 2 2 1 -1

a) Puong thing A, ¢6 mot vecto chi phuong la: u, = (L,-12) vadi qua diém A(-14;-5).

. Xét tinh dung sai cia cac khang dinh sau:

b) Puodng thing A, khong cét truc toa do Oz.

¢) Puong thiang A, song song voi duong thang A,.

d) Puong thang A, va duong thang A, 1a hai duong thang chéo nhau.
PHAN IIl. Cau tric nghiém tra I&i ngan

Cau 1: Cho hinh hop ABCD.A'B'C'D’. C6 bao nhiéu vecto chi phuong ctia duong thang AB cé diém
dau va diém cudi 1a dinh cta hinh hop.

Cau2: Trong khong gian véi hé toa do Oxyz. Khi meR\{a} thi duong thang d di qua hai diém
A(12;0); B(m;-1;3) cit mat phang (P): x+y+2z-6=0.Giatri cua a bang bao nhiéu ?
Cau 3: Trong khong gian Oxyz , cho cac diém M (-1,31),N(-25-2), P(423), Q(2-12),

x-1 y-2 z-3

S(1;2;-3). buong thang d : di qua bao nhiéu diém trong s6 cac diém da

-1
cho?
X=1+2t
Cau4: Trong khong gian Oxyz, cho duong thing d:{y=2-t ,teR va cic diém M (—1;3;1),
z2=3+2t
N(-2,5-2), P(L23), Q(2-12), S(12,-3). C6 méy diém khong thudc dudng thang (d)
cho trude?

Cau5:  Trong khong gian Oxyz, cho hai diém A(-12;4) va B(5,2;,-2). Biét u =(a;b;1) la vecto chi
phuong cua duong thang A 1a dudng d6i xang v6i AB qua mat phang (Oyz). Tinh a+b

x-=1 y+4 z-5
3 1

va

Cau 6: Trong khdng gian vai hé truc toa d6 Oxyz, cho hai duong thang A:

A':X+3: y+2 z-
2 3
1A ﬁ:(a;b;s).Tl'nh a+b.

3 ddi xtng véi nhau qua mat phang (P). Biét (P) c6 vecto phéap tuyén

HET:
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Dang 2: Viét phuong trinh dudng thang
Phwong phap: Ta thuong gap cac dang toan sau:
Dang 1: Puong thing di qua mot diém va c6 mot vecto chi phuong:
Trong khong gian Oxyz, phuong trinh dudng thang A di qua M Vva c6 vecto chi phuong & =(a;b;c)

X=X, +at
L N ; X=X Y=Yo 272y g
Khi d6 phwong trinh dudng thing A {y =y, +bt hoic =TS neu {a;b;c} 0.
a c
z=12,+ct

Chu y: Phuong trinh tim duoc khong ndm trong cic phuong an, ta c6 thé thay toa do diém ma dudng
thang di qua dé kiém tra.
Dang 2: Phuong trinh dudng thang di qua hai diém:
Trong khong gian Oxyz , viét phuong trinh duong thang A qua hai diém A va B.
B

A A AB

e Chon A hoic B la diém ma Adi qua.
e Nhan AB 1am VTCP — i = AB.
Luwru y: Phuong trinh tim dugc khong nam trong cic phuwong an, ta c6 thé thay toa do diém ma duong
thang di qua dé kiém tra.
Dang 3: Puong thang 1a giao tuyén ciia hai mat phang
Trong khong gian Oxyz , viét phuong trinh duong thing A
Giao tuyén ciia hai mt phing («): Ax+By+Cz+D =0 va (B): Ax+BYy+Cz+D'=0

~—X

e Cho 1trong 3 4n x;y;z =0 dé tim 2 4n con lai
By+Cz+D=0 y="?
e X=0— <
By+CZz+D'=0 ?
e Vecto chi phuong U :[ﬁa;ﬁﬁ].

Luru y: Phuong trinh tim dwoc khéng nam trong cc phuong an, ta c6 thé thay toa do diém ma duong
thang di qua dé kiém tra
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BAI TAP TU LUAN

Bai tap 1: Trong khong gian Oxyz , viét cac phuong trinh tham s6 va chinh tic cua duong thang A di qua
x-3 y-1 z+5

1 3
Bai tap 2: Trong khong gian Oxyz , viét cac phuong trinh tham s6 va chinh tic cua duong thang A di qua

A(IL‘l; 2) va song song v6i duong thang d :

A(2;-1;4) va vudng goc véi mit phang (P):x+3y—z-1=0.

Bai tap 3: Trong khong gian Oxyz , viét cac phuong trinh tham s6 va chinh tic cua duong thang A di qua
hai diém A(2;3;-1) va B(L,-2;4).

Bai tap 4: Trong khong gian Oxyz , cho hai duong thang:

Xx=1+2t o ) )
. X— y+ y—
A y=3-t A = = :
1Y va A, 1 1 5
71=2+3t

a) Chimg minh rang A, va A, cét nhau.
b) Viét phuong trinh mit phang (P) chira A, va A,.

Bai tap 5: Viét phuong trinh tham s6 va phuong trinh chinh tic cia duong thang A trong mdi trudng hop
sau:
a) A di qua diém A(—1;3; 2) va co vecto chi phuong U = (—2;3;4) ;

b) A di qua hai diém M (2;-1;3) va N(3;0;4).

Bai tip 6: Trong khong gian OXyz, cho hai mit phang («):2x+y—-2+3=0 va (f):x+y+z-1=0.
Viét phuong trinh chinh tdc dwong thang A 1a giao tuyén ctia hai mt phang («) va ()

Bai tap 7: Trong khong gian véi hé truc toa do Oxyz, cho mit phing (P):x+y—5z+4=0 va duong

X+1 y+1 z+5
2 1 6
trinh giao tuyén d’ cta (Q) va (P)?

thang d . Goi (Q) 1a mit phing chira d va vudng goc véi (P). Xéc dinh phuong

X=1+2t X=1+s
Bai tap 8: Trong khong gian Oxyz , cho duong thang d,:{y =2+t va d,:{y=2+s . Viétphuong trinh
z=-2+5t z2=1+3s

dudng vudng goc chung ciia hai duong thang d,;d,.

Bai tap 9: Trong mdt trd choi mo phong ban siing 3D trong khong gian Oxyz , mot
xa thu dang ngém voi toa d0 khe ngém va dau rudi lan luot 1la
M (3;3,15), N(3;4,15). Viét phuong trinh tham sé cta duong ndm bén cua xa tha
(xem nhu dudng thing MN).

Bai tap 10: Trén phan mém mo phong 3D mot may khoan trong khong gian Oxyz , cho biét phuong trinh

truc a cua miii khoan va mot duong ranh b trén vat can khoan nhu hinh vé& dudi day lan luot la:
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x=1 X =1+4t'
a:qy=2 vab:qy=2+2t
z=3t 72=6

a) Ching minh a va b vudng goc va cét nhau.

b) Tim giao diém cua a va b.

Bai tap 11: Trong khong gian Oxyz , mot vién dan duogc ban ra tir diém A(L3;4) va trong 3 gidy, dau dan
di v6i van tde khong ddi, vecto van tde (trén gidy) 1a v = (2;1,6). Hoi vién dan trén c6 bén tring myc tiéu

trong mdi tinh huéng sau hay khong?

a) Myc tiéu dat tai diém M (7;%; 21) b) Muc tiéu dat tai diém N(-3;1;,-8).

Bai tap 12: Trén miat dat phing, nguoi ta dung mot cay cot thing cao 6m
vudng goc voi mat dat cd chan cot dit tai vi tri O trén mat dat. Tai mot thoi
diém, dudi anh ndng mat troi thi bong cua dinh cot dudi mat dat cach chan
cot 3m vé huéng S60°E (hudng tao v6i huéng nam goc 60° tao voi hudng
dong goc 30°). Chon hé truc Oxyz ¢ gbc toa d6 1a O, tia Ox chi hudng
nam, tia Oy chi huong dong, tia Oz chtra cay cot, don vi do 1a mét. Hay

viét phuong trinh dudng thang chira tia ndng mat troi di qua dinh cot tai thoi

diém dang xét.
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BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.

Caul: Cho diém A(l; 2, O) . Viét phuong trinh duong thing A di qua A, vudng goc va cit truc OX.

Xx=1 X=1-t X=1+t x=1
A.qy=t B.Jy=2+t C.qy=2+t D. < y=t
z=t z=0 z=0 z=0

Cau2: Cho diém A(-110).Viét phuong trinh dudng thang A di qua A, cdt truc OX, sao cho goc tao
boi A v6i hai truc Ox,Oy bang nhau.

X=-1+2t X=-1+t X=-1+t x=t
A.qy=1-t B.cy=1-2t C.qy=1-t D.jy=1-t
z=0 z=0 z=0 z=0

Cau3: Cho diém A(L;2;3) va duong thang d :XTH' = % = Z—_23 Viét phuong trinh dudng thiang A di

qua A, vudng goc voi dudng thang d va cit truc Oz.
x—lzy—2:z—3 B x—lzy—zzz—B
1 -2 2 1 2 2
C. x—1=y—2=z—3 D.x—lzy—2=z—3
1 2 4 -1 2 2
Cau4: Trong khong gian Oxyz, cho diém A(1;0;3) .Viét phuong trinh duong thang A di qua A, cit hai

A.

truc Ox,0z tai M, N sao cho AM =2AN .

X=-1-2t X=-1+2t X=1+t X=1+2t
A.qy=0 B.{y=0 C.qy=0 D. y=0
z=3t z=3t z=3+3t z=3t
A .2 Y \ . 2 x-1 y+1 z x y-1 z+1
Cau5: Cho diém A(L-2;1) va 2 duong thang dl._—lzT:_—B, d, R Phuong

trinh dudng thang d, di qua A cat hai duong thang d,,d, 1a

x=1 y+2 1-z X—2 y+6 z-6

A. B.
1 4 s 1 4 s
C. x—1:y+2:z—1 D.x—2:y+6:z—6
1 4 5 1 4 s
) ) 3 x=1-t
Ciu6: Cho hai duong thing d, ; > :y+1 =ZI :d,:{y=1+2t vadiém A(L2;3). Puong thing
- z=-1+t

A diqua A, vudng goc véi d, va cit d, co phuong trinh 13
A.x—1=y—2=z—3. B.x—1=y—2=z—3.
1 3 1 -1 -3 -1
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Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

AL

x—1:2—y:z—3 D 1—x:y—2:z—3.

C. . .
1 -3 -5 1 3 5

Trong khong gian Oxyz, cho tam gidc nhon ABC co6 E(2;2;1), F(—é;—;gj, O(O; O;O) lan

lugt 1a chan duong cao ha tir cac dinh A,B,C xuéng cac canh BC,CA, AB. Viét phuong trinh

. . . i .o x-1 z
duong thang A di qua Acat truc Ox tai diém c6 hoanh do nguyén va tao véi d : = = % = =]

. J51
mot goc «, CoSa = T

A,E:X:i B.x+4:y—1:z—1
7 1 -1 7 1 -1
c X-8_y_- p X-3_y_z
7 1 1 7 1 1
Puong thing A di qua diém M(3;1;1), nam trong mat phang (a):x+ y-z-3=0, cat
X=3 x=1
d,:1y=1+3t vatao v6i dudng thang d :{y=4+3t mot goc nho nhét, thi phwong trinh ctia
z=1-2t z7=-3-2t
A la:
x=1 X =8+5t’ X=1+2t' X =1+5t'
A.qy=-t". B. {y=-3-4t". C..y=1-t" . D. < y=1-4t".
z=2t z2=2+t z2=3-2t' z=3+2t

Trong khong gian Oxyz , cho duong thang A 1a giao tuyén cua hai mit phang (P) :z-1=0va
(Q):X+ y+z-3=0. Goi d la duong thing nim trong mat phang (P), cat duong thang
x-1 y-2 z-3

va vudng goc voi dudng thang A . Phuong trinh ciia dudng thang d 1a

1 -1 -1

X=3+t X=3-t X=3+t1 X=3+t
Aly=t . B.ly=t . c.ly=t . D.Jy=-t

z=1+t z=1 z=1 z=1+t
Trong khong gian v6i hé toa d6 Oxyz cho dudng thang (d):X;Ll: yl—lzz;Z va mit phing

(P):x—y-2z-1=0. Viét pt dudng thing (A) di quadiem A(LL-2),biét (A)//(P) va (A)

cit d.

A x—lzy—1:z+2. B.x—lzy—1:z+2'
1 -1 -1 2 1 3
C.x—1=y—1=z+2_ D‘x—lzy—1=z+2.
8 3 5 2 1 1

Trong khong gian voi hé toa @ Oxyz , cho mit phing (P) :X+2y+2-4=0 va duong thing

1 2 . . . . N
d: Xr2_Y_z ; . Viét phuong trinh duong thang A nam trong mat phang (P), dong thoi

cat va vudng goc voi duong thang d .

2 1
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1 1 1 1 1 1
A= YRt B X _¥Y—-_z272
5 -1 -3 5 1 -3
C. x—1:y+1:z—1. D.x+1:y+3:z—1.
5 -1 2 5 -1 3
Cau 12: Trong khong gian véi hé toa do Oxyz , cho mit phang (P): X+2y+22+5=0 va duong thing
x-1 y-1 z \ 2 3 " o 2 A . A , N
d :T =5 71 Duong thang A nam trén mat phang (P), dong thoi vudng goc va cat
duong thang d c6 phwong trinh 13
A.x+1=y+1=z+1‘ B.x+1=y+1=z+1.
2 3 2 2 -3 2
C. x—lzy—lzz—l. D.x—1:y+1:z—1.
-2 3 -2 2 -3 2
A A . A . . 2 x-1 y-2 z-3 . _ ..
Cau 13: Trong khong gian vdi hé toa do Oxyz, cho duong thang d : = 1 = va mat phang
(P):2x+y+2z+1=0. Viét phuong trinh duong thing qua giao diém cia dudng thing d véi
(P), ndm trén mat phang (P) va vudng goc véi dudng thang d.
X=-2-1 X=-1+t X=-3-1 X=-2+t
A y=-2 . B.{y=0 . C.jy=4 . D.jy=-2
z2=3+2t z=1-2t z=1+2t z=4-2t
X=2-t
4 A . N 2 . Xx—4 y+1 z
Cau 14: Trong khong gian Oxyz cho hai duong thang d:qy=1+2t va d :T:—ZZE. Phuong
z2=4-2t -

Cau 15:

Cau 16:

trinh nao dudi day 1a phuong trinh dudng thang thuéc mit phang chira d va d’ dong thoi cach
déu hai dudng thang do.

Xx-2 y-1 z-4 X+3 y+2 7+2

A. . B.
3 1 -2 1 -2 2
C.X—3:l:Z—2. D.x+3:y—2:z+2'
1 -2 2 -1 2 -2

x—2=y—1=z+1 v dz:x+1= y—3=z+2
-2 4 -2 3 -1

. Viét phuong trinh duong thing A di qua diém A(O; 2, —4) va cat hai duong thang d, va d, .

Trong khong gian Oxyz , cho dudng thing d,:

x=t x=t x=t X =t
A y=2-2t . B.iy=2+2t . C.iy=2+2t . D.iy=2-2t .
z=-4+3t z=-4+3t 7=-4-3t z=-4+3t

Trong khong gian v6i hé truc toa d6 Oxyz, cho diém A(IL‘3;2), B(3;3;0) va dudng thing

21
H (L11) va cat hai duong thang d va OM

2 -1 . . ,
d: X _Y*e_ ZT Goi M 1a trung diém cua AB . Viét phuong trinh duong thang A di qua
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Cau 17:

Céu 18:

Céu 19:

Céau 20:

Cau 21:

X=1+2t X=1+2t X=1-2t X=1+2t
A, y=1+23t. B. {y=1+23t. C.qy=1-23t. D. s y=1-23t.
z=1-15t z=1+15t z=1-15t z=1-15t
X=1-t
Trong khong gian v6i hé toa &6 Oxyz, cho diém N (0; —1;2) va hai duong thang diqy=2+t
z2=3-2t
d,: XIZ = yﬁ;lz Z_ll.Duc‘mg thang A cat d,, d, 1an luot tai A va B sao cho N latrung
diém cia AB . Puodng thing A c6 phuong trinh 1a
x=0 x=0 x=0 x=0
A y=-1+t. B. {y=1+4t . C.qy=-1+5t. D. ;y=3+4t.
2=2+3t z=-1-6t 2=2+3t z=1-t
X=t
Trong khong gian v6i hé toa d6 Oxyz, cho diém P(2;1; —4) va duong thang d, ;< y=1-t

z=-12+t
Pudng thang A cat d,,va truc Oy lan lugttai A va B sao cho P 1a trung diém ciia AB . Pudng
thang A c6 phuong trinh 13

X=2+3t X =2t X=2+2t X=3-t
A.qy=1+2t. B. {y=-2+3t. C.qy=1-5t. D. jy=3-2t.
z=-4+t Z=-4t z=-4+t z=1-5t

Trong khong gian véi hé toa do Oxyz cho diém A(L0;2) va duong thang d c6 phuong trinh:

_1 1 . L 2 A r
XT = % = % . Viét phuong trinh duong thang A di qua A, vudng goc va cat d .

A. _Y_ B.X__l y_z-2 C.X_—ZI._X__Z—Z D_X—l_l_
2 1 1 1 1 1 1

x-1 y+1

Trong khéng gian véi hé toa dd Oxyz , cho diém M (2;1,0) va duong thang A: . .

. Viét phuong trinh cta duong thang d di qua diém M , cat va vudng goc véi A.

X=2 y-1 z B.d:x—zzy—lzg
1 -4 1 4 1

p.g: X2 ¥l 2
1

I.
Cc.d-X=2_y-1 z .
2 -4 1 4 2

Trong khéng gian véi hé toa do Oxyz, cho diém A(0;L-1) va duong thang

X+3 y-1 z-3

d 1 . 7 Viét phuong trinh duong thang A di qua diém A, vudng goc va cit
duong thang d .
i_y—l_z+1 B X _y—l_z+l
"13 28 -20° 13 28 20
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c. x_y-1_z+1 p X_y-1_z+1
13 28 20 13 -28 20
X=4+3t
Céu 22: Trong khong gian véi hé toa dd Oxyz , cho diém M (0;2;0) va duong thingd y=2+t ,teR
z=-1+t
. Puong thang di qua M , cit va vudng goéc voi d co phuong trinh 1a:
X z-1 X -2 z
ST BT
1y b XL_y-1 2
1 -1 -2 1 1 2
x=1-t
Cau 23: Trong khdng gian véi hé toa do Oxyz, cho duong thiang A:{y=2+t va mait phang
z=3-2t
(P):x—2y+2z+5=0. Phuong trinh dudng thang d nam trong mat phang (P), cit va vudng
goc vai A la
X=-3 x=1-3t x=0 X =-3t
A. < y=-1+3t. B.{y=2-t. C.jy=-1+5t. D. jy=3-t.
z=1+t z=-1+t Z=2+3t z=1+t
X=-5+1
CAau 24: Trong khong gian voi hé toa do Oxyz, cho duong thing A:{y=2t va mit phang

Cau 25:

Cau 26:

z=1+7t
(P):3x+y—2z-8=0. Phuong trinh duong thing d nim trong mat phang (P), cdt va vuong

goc voi A la

X=-7-11t X=-11-7t X=3-t X=4-11t
A,y =-4+23t. B. {y=23-4t . C.y=-1+5t. D. {y=3+23t.
z=-13-5t z=-5-13t 2=2+3t z=1-5t

Trong khong gian Oxyz cho duong thing A:§=y7+1=z—11 va mit phang

(P):x-2y—2z+3=0. Dudng thing ndm trong (P) ddng thdi cit va vudng goc véi A o

phuong trinh 1a:
X=1+2t X=-3 X=1+t x=1
A cy=1-t B. jy=—t C.qy=1-2t D.jy=1-t
z2=2 z=2t z=2+3t z2=2+2t
Trong khong gian Oxyz cho dudng thang A: % = yT-i_l = % va mit phing (P):x+y-z-1=0.
Puong thang nam trong (P) dong thoi cit va vudng goc voi A ¢ phuong trinh 1a:
Xx=1+3t X=1+t Xx=1+3t x=1+3t
A.d:qy=1-2t B.d:qy=1-2t C.qy=1-2t D. y=1+2t
z=1+t z=1+3t z2=2+t z2=2+t

- GV. Phan Nhat Linh - @ SDT: 0817 098 716
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Cau 27:

Cau 28:

Cau 29:

Cau 30:

Céu 31:

Cau 32:

AL

Trong khong gian Oxyz , cho hai mit phang (P) 12X+y-2-1=0, (Q) :X—2y+2-5=0.Khi
d6 giao tuyén cua hai mit phiang (P) va (Q) c6 mot vecto chi phuong la

A u=(L-21). B. u=(2,1-1). C.u=(135). D. u=(-13-5).
Trong khong gian Oxyz , cho hai mét phing (P) :3X—-2y+2z-5=0va ( ) 4x+5y—-z+1=0
. Biét hai diém A, B phan biét cung thudc giao tuyén cta hai mat phang (P) va (Q). Khi d6
AB cung phuong voi vécto nao sau day?

A.u=(8-11-23). B.u=(3-22). C.u=(-811-23). D.u=(45-1).

Cho hai diem A(3;3;1), B(3;2;1), mit phang (P):x—2y—z+3=0. Duong thing d nim

trén (P) sao cho moi diém cua d céch déu hai diém A, B c6 phuong trinh la

X=4+t K=t X=4+t X=4+t

S 5 5

A y=— . B.y=7+3t. C.iy=—+2t. D.jy=——.
y > Y_Zt y > y >
7=2+t 2= z=2+t 7=2+t

Trong khong gian véi hé toa do Oxyz, goi (a) 12 mat phang chtra duong thang A c6 phuong

trinh XIZ :yT_lzg va vudng goc véi mit phang (B):x+Yy—2z—1=0. Giao tuyén ctia (a)
va () di qua diém nao trong céc diém sau.
A. C(3,23). B. D(2;1,0). C. B(0;1,0). D. A(2,11).
Trong khong gian Oxyz, cho hai dudng thdng chéo nhau dl:X_Z: y—llzz—lz va
Xx=t
d,:qy=3 . Phuong trinh dudng vudng goc chung ctia hai duong thang d,, d, 1a
Z=-2+t
X=2+t X=3+t X=2+3t X=3+t
A,y =1+2t. B. < y=3-2t. C.qy=1-2t. D.{y=3
z=2-t z=1-t z=2-5t z=1-t
X=1+t

Trong khong gian Oxyz, duong vudng géc chung cua hai duong thang d:{y=0 va

Z=-5+t
x=0
d':qy=4-2t" c6 phuong trinh 1a
z=5+3t
A X4y _2-2 g X=4_y_z+2
-2 3 2 -2 3 2
o X=4_y_z+2 p X-4_y _z-2
-1 3 1 2 3 22
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Cau 33: Trong khong gian vi hé toa do Oxyz , goi (A) 1a duong vudng goc chung cua hai dudng thang:

Xx=1+t
(dl):x—_11=y%2=§ va (d,):]y=3-2t'. Phuong trinh cita (A) 1
B z=1
x:g+m x:g—m x:g+2 x:3+m
3 3 3 3
8 8 8 8
A. =—+t . B. =—+t . C. =—+t . D. =—+t .
y 3 Y 3 y 3 y 3
z=1 z=1 z=1-2t z=1+2t

Cau 34: Trong khong gian véi hé toa dd Oxyz , cho hai dudng thang (dl) va (dz)chéo nhau c6 phuong

x=1 X:3t
trinh (d,):{y=10+2t, (d,):{y=3-2t. Goi (A)la dudng thing vudng géc chung cua (d,)
z=t z2=-2

va (d,). Phuong trinh cua (A) 1a

7
X‘itﬁ X=5 46t X =1+ 2t X =1+ 2t
A. y:5§+$. B. {y=-147t . C.iy=2+3t. D.jy=2-3t.
Z = 246t 2=2-3t Z=6-4t

17

Z=—-6t——

49

Cau 35: Trong khong gian vé6i hé toa &6 Oxyz , viét phuong trinh hinh chiéu vudng goc ctia dudng thang

d:x+1=x—2=z+3

trén mat phang toa do Oxy .

2 3
X=95-06t X=95-06t X=5+6t X=3-06t
A. qy=11+09t. B. <y=11-09t. C.qy=11-0t. D. s y=11-9t.
z=0 z=0 z=0 z=0
n A . e A . . 2 X+2 y-1 z-2 _
Cau 36: Trong khong gian véi hé toa d0 Oxyz, cho duong thang d : 1 = 1 = > . Viét phuong
trinh duong thang d’ 13 hinh chiéu cua d 1én mat phang Oxy .
X=-3+t X=-3+t
A.d'vy=t  [(teR). B.d:iy=-t (teR).
z=0 z=0
X=-3+t X=3-t
C.d:qy=1+t ,(teR). D.d:y=-t (teR).
z=0 z=0

Cau 37: Trong khong gian Oxyz cho diém A(-1;3;—2) va mit hai phing (P):2Xx—y+z+3=0;
(Q):x—2y—-1=0. Phuong trinh duong thang d’ 14 hinh chiéu vuéng goc ciia d 1én mit phang
(P).Biét d la dudng thang di qua A va vudng gbe v6i mit phang (Q)

GV. Phan Nhat Linh - @ SDT: 0817 098 716
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X=u X=u x=1 x=0
A.y=1+7u . B.{y=1-7u . C.qy=1+3u. D.y=-1+3u.
z=-2+10u z=-2+10u Z=-2+U z=2+U

Cau 38: Trong khong gian v6i hé toa 6 Oxyz , cho ba mit phing (Oxy);(Oyz) ; ( P) X+2y—-4=0. Viét
phuong trinh duong thang d’ 13 hinh chiéu vudéng goc ciia d 1én mit phang (P) 'X+2y-4=0
.Vé6i d 1a giao tuyén cua hai mit phang (Oxy);(Oyz).

X =-2U X =2u X=-2U X =-2U
A.Jy=2+U. B.{y=2+u. C.iy=2+u. D.sy=u
z=0 z=0 z=u z2=2

PHAN Il. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon diing hoic
sai.

X+4 y-5 z+2

Caul: Trong khong gian Oxyz, cho duong thiang d : . Xét tinh dung sai cta cac

—4
khang dinh sau:
a) Diém M (3;—4;1)ndm trén duong thang d .
b) Mot vecto chi phuong cua d 1a u= (—3; 4 —l)
X=-4+3t
¢) Puong thiang d song song v&i dudn thang A:{y=5-4t .
Z=-2+t

x—1=y+1=z—2Vé

d) Puong thing A song song v6i d va cat ca hai duong thang d, :

3 1 2
d, :XLZZy_—I%ZE c6 phuong trinh 1a A: xtd_y+l_ Z+1.
2 4 1 3 —4 1
A n . v oas 2 x-1 y+1 z o ,
Cau2: Trong khong gian Oxyz, cho M (2;1;0) va duong thang d: T:T:—l. Xét tinh dung

sai cua cac khing dinh sau:
a) biém M (1; —1;1) nam trén duong thing d .

b) Mot vecto chi phuong cua d 1a U = (2;,1,-1)

X=1+2t
¢) Puong thang d song song v6i duong thang A:qy=-1+t.
z=—t

d) Goi A la duong thang di qua M, cat va vudéng goc véi d thi phuong trinh duong thang Ala
X=2+t
y=1-4t
z=-2t
x-1 y-3 z-
="

GV. Phan Nhat Linh - & SDT: 0817 098 716
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a) biém M (1,3;—2)nam trén duong thang d .
b) Mot vecto chi phuong ciia d 13 u=(-112).
X=1+t
¢) Puong thang d song song v6i dudn thing A:{y=3-t .
2=2+2t
X =-3t
d) Phuong trinh dudng vudéng goc chung cia d va dudng thing d,:qy=t la
z=-1-3t

X—2 y-2 1-4
1 -3 2

Cau4: Trong Oxyz, cho mit phang (P):x+2y+z—4=0 va dudng thing d : XZJ': Y _ Z+2.

|
w

tinh dung sai cta cac khang dinh sau:

a) Puong thing d c6 vecto chi phuong u, = (-10;-2).
b) Duong thang (d) va mat phang (P) cat nhau.
¢) Goi H=d(P)= H =(L-11).

d) Pudng thang A nam trong mit phang (P) dong thoi cat va vudng goc véi duong thang d c6
x-1 y-1 z-1

huong trinh 1a
p g 1 3

Cau5: Trong khong gian véi hé toa dd Oxyz cho diém A(l; 0;2) va duong thang d co phuong trinh:
x=1 'y z+1

1 "1 = 5 Xét tinh ding sai ctia cac khang dinh sau:

a) Puong thang d c6 mot véc to chi phuong 13 u (1;1; 2) .

b) Mit phang (P) di qua diémA va vudng goc voi d cd phuong trinh téng quat 1a
X+y+2z-1=0.

¢) Hinh chiéu vudng géc caa A trén duong thang d 1a diém H(1;0;-1).

: . -1 -2
d) Phuong trinh duong thang A di qua A, vudng goc va cat d c6 dang: Xl = % _Z 1

y+i
1

z
=—. X¢ét tinh

q ﬂ _1
Cau 6: Trong khong gian Oxyz, cho diém M (2;1;,0) va duong thang d :XT

dlng sai cua cac ménh dé sau:

a) Puong thang d c6 mot véc to chi phuong 1a u =(2;1;-1).

b) Mit phing (P) di qua diém M va vuong goc voi d co phuong trinh tong quét la
2X+by+cz+d=0. Khido b+c+d=-5
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¢) Goi M’ 1a diém d6i xtmg v6i M qua d . Khi dé M'(1;0;-2).

d) Phuong trinh duong thing A di qua diém M cit va vudng goc voi dudng thing d.

X;2=y__1:5. Khidé a+b=-6.
1 a b

Cau7: Trong khong gian Oxyz, cho mat phing (a):x+ y—2z+6=0 va duong thang

-1 4 ) . .
d: XT = y% = é . Xét tinh dung sai cua cac khang dinh sau:

a) Mit phang (a) :X+Y—2+6=0 co vecto phap tuyén fi = (1;1; —1).

b) Puong thing d

: XT_l yTM = é ¢6 vecto chi phuong U =(1,-4;0).

¢) DPudng thing d cit (a).

2 -1
d) Hinh chiéu vudng goc cta d trén (&) c6 phuong trinh la g _Y*HS Z?
Cau8: Trong khong gian voi hé toa doOxyz, cho mat phang (P) :X+Yy—2-1=0 va dudng thang
X+2 y-4 z7+1
2 -2
a) Piém N(0;2;0) thudc dudng thing d .

d

. Xét tinh dung sai ctia cac khang dinh sau:

b) Duong thing d song song v6i mit phing (P).

X=-2+2t
¢) Phuong trinh tham sdcia d 1a {y=—4-2t,teR.
z=-1+t

d) Phuong trinh dudng thang d’ 1 hinh chiéu vuéng goc ctia d trén (P)cé phuong trinh la
dﬁiig:li:z:}.
7 -5 2
Cau 9: Trong khong gian Oxyz, cho hai diém A(L3;3) va B(3;5,9). Xét tinh dung sai cua cac khang
dinh sau:
a) Mot vecto chi phuong cta duong thing AB 1a: u =(113).
X=3+t
b) Phuong trinh tham s6 cua duong thing AB 1a: <y =5+3t (teR).
z=9+3t
¢) Piém M (4;6;9) thudc duong thing AB.

Phuong trinh duong thang d di qua diém C(2;0;-3) va song song véi dudng thing AB la:

Xx-4 y-2 7-3
1 1 3
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. Xét tinh dung sai cia cac

Xx-2 y-1 z+3
2

Cau 10: Trong khong gian Oxyz , cho duong thang d :

khang dinh sau:
a) Puong thang d qua diem M (1,2;2).

b) Puong thing d c¢6 mot vecto chi phuong v = (2;4,4).

X=2+t
¢) Puong thing d ¢ phuong trinh tham s6 {y =1+t

z=-3+2t
X=3-t
d) Puong thang d song song voi duong thang A:{y=2-2t .
z=-1-2t

PHAN IIl. Cau tric nghiém tra I&i ngan

Caul: Trong khong gian Oxyz, cho A(L3;-2), B(L15). Phuong trinh tham s cia duong thang di

X=a
qua hai diém A B coédang {y=b—-2t .Tinh a+b+c.
z=-2+ct

Cau 2: Trong khong gian Oxyz , phuong trinh tham s ctia duong thang di qua diém M (3;— 2 ;1) va song

X=a+4t
song voi duong thang d :X+2: y_32= 26 codang < y=-2+bt. Tinh a+b+2c.
- z=1+ct

Cau3: Trong khong gian Oxyz, cho diém M (13;5) va mit phing (P):2x+y—3z+1=0. Phuong
X=1+at
trinh tham s6 cua dudng thing di qua M va vudng géc v6i (P)co dang {y=b+t . Tinh
Z=5+ct
3a+b+c.
x=t
Cau4: Trong khong gian v6i hé toa dd Oxyz, cho hai duong thang d:qy=-1-4t va

Z=6+6t
X _y-1 z+2 \ . L \ 2 .1 N oA
d, 5 = I = — Phuong trinh chinh tac cua duong thang d, qua M (1, —1,2) va vudng
T , x-1 y+1 z-a _,
goc voi ca d;, d, co dang =5 "¢ .Tinh a+b+c.

Cau5:  Trong khong gian voi hé toa d Oxyz , phuong trinh tham s6 ctia dudng thang (A) qua M (2;3;1)
va song song v6i hai mit phiang (P):ZX— y+2z-7=0 va (Q): X+3y—-2z2+3=0 co6 dang
X =a+Dbt

y=3+6t;teR. Tinh 2a+b+c+d.
z=c+dt
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Caiu 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

AL

Trong khong gian Oxyz, cho diém A(L-2;3), B(2;b;c), mat phing (a):x+3y—2z+5=0va

X+2 y-1 z+3
2 1

v6i mit phang () va vudng goc véi duong thing A thi b+c béng:

duong thang A . Khi 6, dé duong thing d di qua hai diém 4, B, song song

Trong khong gian Oxyz, cho mit phang ():ax+by +cz +10 = 0. Biét mit phing (&) chtra hai

X=-1+t X=-1+2t"
duong thang d:Jy=2+2t vad':{y=4+2t .Khidé a+b+c bang:
X=2-t
Trong khéng gian véi hé truc toa d6 Oxyz, cho duong thang A:{y=2t va duong thing
z=1-t

X+l y-6 z+3
1 2 =2
a+b+c.

Trong khong gian véi hé truc toa dd Oxyz , cho hai diém A(1;2;-1), B(2;-1;3). duong thang di

d

. Goi giao diém cua hai duong thang A va d 1a M(a;b;c). Tinh

X =2t
qua 2diém A, B c6 phuong trinh dang A:<y =y, +bt. Tinh y, +z,+b+c.

Z=12,+ct
Trong khong gian Oxyz , cho cac diém A(2;—1;0) , B(1;2;1) , C(3;— 2;0) , D(l;l;—3) . Puong
thang di qua D va vudng goc v6i mit phang (ABC) lu6n di qua diém M (2; a; b) .Khido a” bang

bao nhiéu? (két qua 1am tron dén hang phan trim).

Trong khong gian Oxyz, cho hai duong thang d :%2=l1=§ va A:X2_1= y—12 = Z;rl.

Phuong trinh mét phiang (P) chita d va A c6 dang: ax+by +z+¢=0.Tinh gid trj cia a+b+c
Trong khong gian OXyz , mdt vién dan dugc bén ra tir diém A(L;2;3)va trong 3 gidy, dau dan di
v6i van toc khong doi; vécto van toc (trén gidy) la V= (2;1;5) . Khi vién dan tring muc tiéu tai
diem B(-5;a;b) thi gié tri ctia bicu thirc b bang bao nhiéu? (két qua lam tron dén hang phéan

chuc).
Trong khong gian Oxyz . Phuong trinh tham sé ctia dudng thang d di qua A(L13), nim trong

Xx=1+at
mit phang (P):X+2y+2z—-6=0 va cit duong thing A:XT_1=%=§ c6 dang 1y =1
z=3+Dbt
Tinh gi tri ctia biéu thire M =2024a—b .
Xx=1+t x=0
Trong khong gian Oxyz, cho hai duong thang chéo nhau d:{y=0 va d':cy=4-2t".
z=-5+t z=5+3t'

Puong vudng géc chung cua hai duong thang d va d’ di qua diém K(6;m;n). Tinh m+n
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Cau 15: Trong khong gian Oxyz, cho mdt phang (a) va B(3; a, 2a) . Biét mdt phang (a) chura hai duong
X=-1+5t X=2+5t

thang d:{y=2-4t va duong thang d':{y=-4t .Khidé dé diém B nim trong mit phing
z=3+3t Z=5+3t

() thi gia tri clia a bang:
Cau16: Trong khong gian véi hé truc toa do Oxyz, cho diém A(2;1;3) va dudng thang
X+1 y-1 z-
1 2

A, vudng goc voi duong thing A va cit truc Oy . Tinh a+b.
Céu 17: Trén phin mém mo phong 3D mot may khoan trong khong gian Oxyz cho biét phwong trinh truc

a cia mili khoan va mot duong rinh b trén vat can khoan (tham khao hinh v&) lan luot 1a

A

2 .= . ) .2
. Goi u(a;b;3) 1a mot vécto chi phuong cua dwong thang d di qua diém

x=1 x=1+4k
a:{y=2 vab:{y=2+2k.Toad¢ giao diémcua a va b 1a M(a;b;c). Tinh S=a+b+c.
z=3t Z2=6
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Dang 3: G6c va khoang cach trong khéng gian Oxyz
Phwong phap:
e Trong khong gian véi hé truc toa dd Oxyz , hai duong thang A ,A, tuong tmg c6 U, = (a1;b1;01) va

U, =(a,;b,;c,) 1a hai vecto chi phwong. Khi do:

B . |U1.U2| _ |a1a2+b1b2+clcz|
cos(A,,A,) = cos (0,4, )| = |d,].[u,| Ja?+b? +c?.\Ja? +b? +c?
(. 2 2 2

e Trong khong gian véi hé truc toa do Oxyz , duong thang A c6 vecto chi phuong i = (a; b; C) va mat
phang (P) c6 vecto phép tuyén fi=(A;B;C).

aa] |aA+bB +cC]|

JalIn] Va? 40+ c? A+ B 4 C?

e Trong khong gian véi hé truc toa @6 Oxyz , hai mit phang (Pl),( Pz) ¢6 hai vecto phap tuyén lan luot
lan, =(A;B,;C,) va i, =(A;B,;C,). Khi do, ta cé:

sin(A,(P)) =|cos(u.r)|

_lnn| _ [AA+BB,+CG)|
|| A2+ B2 +C2 A2+ B2 +C2
e Khodng cach giita hai diém A(X,, Y, 2,) V& B(Xg, Vg, 25) I
AB = \/(XB - xA)2 +(Ys — yA)2 +(z5 — zA)2
e Khodng cach tir diém M(X,, Y,,2,) dén mat phiang () c6 phuong trinh Ax+By+Cz+D =0 la:
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v J/ J/ AN

_ |AX, + By, + Cz, + D|
d (MO,(a)) = —
\/A +B“+C
e Khoang cach tir diém M, dén duong thang A di qua M, va co vecto chi phuong U la:

MM ]

d(Ml,A):—[ - ]

]

e Khoang cach gitta hai duong thang chéo nhau A va A’, trong d6 duong thang A di qua M, va co
mdt vecto chi phuong U, dudng thang A’ di qua M/ va co vecto chi phuong ula;

Momg.[u,u’]

[0

d(AA)=

BAI TAP TU LUAN

X=t x=1-4t'
Bai tap 1: Trong khong gian Oxyz, cho hai duong thang d,:{y=5-2t va d,:qy=2+t" . Tinh goc
z=14-3t z=-1+5t

giita hai dudng thang da cho.
Xx-3 y-4 z+3

va mat
2 -1

Bai tip 2: Trong khong gian véi hé truc toa dd Oxyz, cho dudng thang A:

phang (P):2x+y+z-1=0. Tinh goc gitta A va (P)

Bai tap 3: Trén mot phan mém da thiét ké san khau 3D trong khong gian Oxyz . Tinh cos giira hai tia sing

¢6 phuong trinh lin luot 1a d,: X =Y = 2 ¢ Xt y-1_z-1
2 1 -1 3 3 9
R . . . , e e 2 X y+1 z-1
Bai tap 4: Trong khong gian véi hé truc toa d6 Oxyz, tinh goc gilra hai duong thang d, : 1 = e = 5
vad X*L_y_2=3
-1 1 1
X=6+5t
Bai tap 5: Trong khong gian Oxyz, cho duong thang d:{y=2+t va mait phing (P) :3x—-2y+1=0.
z=1
Goc hop boi giita dudng thang d va mit phang (P) bang bao nhiéu?
Ne oA R . 1A o \ 2 x-1 y+1 z . 2
Bai tap 6: Trong khong gian vdi h¢ truc toa dd Oxyz, cho duong thang A: T = 1 = > va mat phang

(a):x+y-2z-2=0. Cosin cia goc tao boi dudng thing A va mit phang () bing bao nhiéu?

Bai tip 7: Trong khong gian Oxyz, cho hai mat phang (P):2x—y-2z-3=0 va (Q):x-z-2=0. Géc
gifta hai mat phing (P) va (Q) bang bao nhiéu?

Bai tap 8: Trong khong gian Oxyz, cho ba diém M (1; O;O), N (0;1;0) va P(O; 0;1). Cosin cua goc gilra
hai mat phang (MNP) va mat phang (Oxy) bang bao nhiéu ?
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Bai tip 9: Trong khong gian vai hé truc Oxyz , khoang cach gitra hai mat phing (P) 'X+2y+2z-10=0
va (Q):X+2y+2z-5=0 bang bao nhiéu?

x-1 y+2 z-1

1 va mit phang

Bai tap 10: Trong khong gian Oxyz , khoang cach giira duong thing A:

(P): 2x—2y—z+1=0 béng bao nhiéu?

Bai tap 11: Trong khong gian Oxyz, cho mit phing (P): x+y+4z-3=0 vadiém A(L1;3). Mat phing
(Q)#(P) va cit cac tia Ox,0y 1an luot tai cac diém B va C sao cho tam giac ABC c6 dién tich bing
2422 . Khoang cach tir diém M (2;2;1) dén (Q) bing bao nhiéu?

Bai tap 12: Trong khong gian véi hé truc toa d6 Oxyz , cho mit phang (a) X+ Y —22+2=0 vahai diém
A(2;0;1), B(L12). Goi d 1a dudng thing ndm trong (a) va cdt dudng thing AB, théa min goc giira hai
duong thang AB va d bing géc gilta duong thing AB va mit phing (). Khoang cach tir diém A dén
duong thang d bang

Bai tip 13: Trong khong gian Oxyz , véi mit phang (Oxy) la mat

dat, mot may bay cAt canh tUr vi tri A(O;lO;O) voi van toc - ' ‘

v :(150;150; 40). Tinh goéc nang cua may bay (goc gitra hudng

chuyén dong bay 1én cia may bay v6i duong bang va lam tron két | e
qua dén hang don vi). = |
BT R o=

=7 i

Bai tap 14: Trong mot khung ludi & vubng gom céc hinh 1ap phuong, xét cac dudng thang di qua hai nit
ludi (mdi nat ludi 1a dinh cua hinh 1ap phuong), ngudi ta dua ra mot cach kiém tra do léch vé phuong cua
hai duong thang bang cach gan hé toa do Oxyz vao khung ludi 6 vudng va tim vecto chi phuong cta hai

dudng thang d6. Gid sir, duong thing a di qua hai nat luéi M (L1;2) va N(0;3;0), dudng thang b di qua
hai nut lusi P(1,0;3) va Q(3;3;9). Sau khi lam tron dén hang don vi cua do thi goc giira hai duong thing
a va b bang n° (n 1a sé ty nhién). Gia tri ciia n bang bao nhiéu?

Bai tap 15: Trén mot canh déng dién nang luong mat troi, nguoi ta da thiét 1ap sdn mot hé toa do Oxyz .

Hai tim pin ning lugng lan luot nam trong hai mit phang (P) 12X+22+1=0 va (P’) X+2+7=0

a) Tinh goc gitra (P) va (P').
b) Tinh géc hop boi (P) va (P') véi mat dét (Q) c6 phuong trinh z=0.
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BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong

an.

Cau 1:

Cau 2:

Cau 3:

Cau 6:

Cau 7:

Cau 8:

Cau 10:

Trong khong gian Oxyz , goc giita truc Oy va mit phang (Oxz) béng

A. 45°. B. 60°. C. 90°. D. 120°.
Trong khong gian v6i hé truc toa d6 Oxyz , goc giita hai mat phang Oxy va Oxz bing
A. 45°. B. 30°. C. 90°. D. 60°.
X+1 y-2 z

Trong khong gian toa do Oxyz, cho diém A(-3;1;—3) va duong thang d :T =" =1

Goi (a) 1a mat phang chira duong thang d va vudng goc véi mat phang toa do (Oyz) . Khoang

cach tr A dén mit phang (&) bang

A. 2410 . B. J10. C.@. D.@.

Trong khong gian véi hé truc toa do Oxyz , goc giita hai mdt phang (P) X+y—-z-11=0 va
(P):2x+2y—2z+7=0 bang

A. 0°. B. 45°. C. 180°. D. 90°
Trong khong gian Oxyz , goc giita hai mat phang (Oxy) va (Oyz) bang
A. 30°. B. 45°. C. 60°. D. 90°.

Trong khdng gian véi hé truc toa d6 Oxyz , cho mat phang (P) 12X — Yy + 22 +1=0 va mat phang
(Q):2x—y+2z+4=0.Khoang c4ch giira hai mat phang da cho bang

A. 1. B. l C. 3. D.

3
Trong khong gian Oxyz, mat phing (a) cit cac truc Ox, Oy, Oz lan luot tai 3 diém
A(2;0;0), B(0;3;0), C(0;0;—4). Khoang cach tr O dén (o) bang
a oL B.4. c. 126
12 61
Trong khong gian Oxyz ,cho hai mat phang (P) va (Q) lan luot ¢6 hai vecto phap tuyén 1a E

gl

D. 3.

va % . Biét goc gitra hai vecto nj va % bang 120°. Goc giita hai mat phang (P) va (Q) bang
A. 60°. B. 120°. C. 90°. D. 45°.
Trong khéng gian Oxyz , cho hai mit phang m va (Q) 1an luot c6 hai vecto phap tuyén 1a E

va @ . Biét goc gitra hai vecto nj va % bang 120°. Goc giita hai mat phang (P) va (Q) bang

A. 45°. B. 120°. C. 30°. D. 60°.
Trong khong gian Oxyz , goc giita hai mit phang (Oxy) va (Oyz) bang
A. 30° B. 45 C. 60° D. 90
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Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Ciu 19:

Cau 20:

V

Trong khong gian v6i hé toa dd Oxyz, cho hai mit phing song song (P) X+y+2-2=0;.
(Q) ' X+ Y+ 2z+4=0.Khoang cach giita hai mit phang (P) va (Q) bang

A.&. B. V3. C. 6. D. 24/3.

3
Trong khdng gian Oxyz , khoang cach tir goc toa do O dén mat phang (P):2x—y+2z+12=0
bang
4
A.12. B. 1. C.g. D. 4.

Trong khong gian véi hé truc toa dd Oxyz , cho hai mat phang song song (P) 2X+y—-22-1=0,
(Q):6x+3y—6z+15=0. Khoang cach giita hai mit phang (P),(Q) béng

A. 2. B.ﬂ. C.E. D.E.

3 9 3
Trong khong gian véi hé truc toa d0 Oxyz, cho hai mat phéng (P):X—2y+22—1=0 va
(Q):2x+2y—-2z-3=0.Goi a la géc giita hai mat phang (P) va (Q). Tinh cosa .

A2 B2 c.z. D.-2.
9 9 3 3

Trong khong gian v6i hé toa do Oxyz ,cho dudng thang d 1a giao tuyén cia hai mit phang
(P):2x+y-2z-4=0 va (Q):x—2y+2z+6=0.Tinh khoang cach htir diém M (L;0;1) dén
duong thang d .

A. h=3. B. h=6. C. h=9. D. h=1.

Trong khong gian v6i hé truc Oxyz, goi & 1a géc giita hai mét phang (P):x+2y—-z+2=0 va

(Q):2x—y—2z+4=0.Tinh cosa.

A. COSaZE. B. COSazg. C. cosa = D. COSO!Z%.

6
Trong khong gian Oxyz , gdc giita hai mét phang (Oxz) va (P):x—y+1=0 bing

A. 60°, B. 135°. C. 45°, D. 90°.

Trong khong gian Oxyz , cho diém A(l; 2;3). Khoang cach tir diém A dén tryc Ox bang

A. 4. B. V13. C. V10, D. 5.

Trong khong gian vé6i hé toa dd Oxyz , goc giira hai mit phang (OXZ) va (Oyz) bang:

A. 90°. B. 60°. C. 30°. D. 45°.
X =-2t

Trong khong gian véi hé toa 4o Oxyz, cho dudng thang d ¢ phwong trinh tham s6 <y =6+t
z=1-3t

va mit phang (P):2x—y+3z+12=0. Tim sin cua géc giita d va (P)?
A. 0°. B. 1. C. 0. D. 90°.
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Cau 21: Trong khong gian vé6i hé toa dd Oxyz , cho duong thang A I y; = i2 va mit phang

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

(P):2x—y+22-2022=0.Goi a la goc giita duong thing A va mit phing (P). Khang dinh

nao sau day dung?

| ~

A,ﬁna:—ﬂ. B. sina = C.asa:—ﬂ. D.COSa:ﬂ
9 9 9

O@

Trong khong gian Oxyz , cho A(O 1

A. 60°. B. 45°, C. 90°. D. 0°.

A . C s 2 X y+2 2 x-1 y-2 z-1
Trong khong gian Oxyz , cho hai duong thaing A:—=——=—, d: = =
& Khong guan B SRS ST Ty T T T2
(P) 12 mat phing chira dudng thing A va song song v6i dudng thiang d . Tinh khoang céch tir
diém M (3;0;—1) dén mit phang (P).

), goc giita dudng thing OA va mit phing (Oxz) bang

. Goi

A. 3. B.g. C.§. D. 1.
3 3
X=2-t
Trong khong gian ¢6 hé truc Oxyz , duong thang (d) c¢6 phuong trinh: {y =3+t va mit phang
z=1+t
(A):x+2y—2z+3=0.Géc gita (d) va (A) bang « . Khing dinh nao sau day dung?
AcMazig. Rtmazig. CJMa:ié. Dcma:ig
9 9 9 9
o . R .2 X+l y-2 z
Trong khong gian toa do Oxyz, cho diém A( -3;1,— 3) va duong thiang d : . = 3 = 1
Goi (a) 1a m3t phang chira duong thang d va vudng goc véi mit phang toa do (Oyz) . Khoang
cach tr A dén mit phang () bang
A. 2410 B. 10. c.@. D.@.
Trong khong gian véi hé truc toa do Oxyz, cho mat cau (S) X +y*+2°=8 va diém
1 '\/7 \ < A . R N2 - A . c 3:R
E PX ;0 |. Puong thang d thay doi, di qua diém M va cat mat cau(S) tai hai diem A,B
phan biét. Tinh dién tich 16n nhat cua tam giac OAB.
A. 2V2. B. 24/7. C. 4. D. V7.
Trong khong gian Oxyz, cho mit phang (a) vudng goc voi miat phang (P) 'X+3y-2z2+2=0

x-1 y+1 z-4

va chira duong thing d : . Khoang cach tir diém A(l; -2, —1) dén mit phang

-1
(o) bang
A. % B.?. c.%. D. 8\/3.
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Ciu 28:

Céu 29:

Céu 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Trong khong gian v6i hé truc toa @ Oxyz, cho hai mat phang ( P) : 3 2 + y2—1 + z _64 =1 va

(Q):x+2y+3z+7=0. Tinh tang goc tao béi hai mét phing da cho.

3 5 3419

— D. —.

B. 3 c. >
BN 519 " 3J19 "5

Trong khong gian Oxyz, cho diém A(1;2;-3), mat phang (P):3x+y—2z-1=0 va mit phing
(Q) :X+3y+2-3=0. Goi (A) 1a duong thang di qua A, cit va vudng goc voi giao tuyén cua

(P) va (Q). Sin ciia gbc tao béi duong thing (A) va mit phang (P) béng

A Y2 B.O. c. =5 SYEALLY
55 11 55
. . x-1 y+1 z x-3 y-1 z-5 _; . e s
Cho hai duong thang d, | ——="—-=—:d.: = = . S6 do goOc gitra hai duon
g g aq 5 o 1 3 4 goc g g
thang d,; d, bang
A. 90°. B. 60° C. 30° D. 45°
A ) s 3 x-1 vy z+1 , x-2 'y -1 .,
Trong khong gian Oxyz , cho hai duong thang d S T d .T:—lz—.Tmh
cosin cua goc gitra hai dudng thang d:d’.
1 1
A. cos(d;d')=——. B. cos(d;d’')=
(d:d)=27% (dd)=2"7%
-1 1
C. cos(d;d')=—. D. cos(d;d")=—.
(@)~ (d:)=

_y+1l z-9 d X+l y-1 z+45
1 2> A 1 1

Trong khong gian OXxyz , cho hai dudng thang d, : il
Goc giira hai duong thang d6 bang
A. 90°. B. 60°. C. 45°. D. 30°.
Trong khong gian v6i hé toa dd Oxyz, cho hinh lang try ding ABC.A'B'C’ ¢4 A(0;0;0),
B(2;0;0), C(0;2;0)va A'(0;0;2). Goc giita BC' va A'C la:
A. 45°. B. 60°. C. 30°. D. 90°.
Trong khong gian v&i hé truc toa @ Oxyz, cho mit phang (P) :X+Y—-2+2=0 va hai duong
X=1+t X=3-t'
thang d :qy =t ;d'dy=1+t" . Biét rang c6 2 duong thang co cac dic diém: song song voi
1=2+2t z=1-2t
(P);cét d,d’ vataovoi d goc 30° Tinh cosin goc tao boi hai duong thing do.
1 1
C. —. D. —.
V5 V2
Xx+1 y-3 z-1

Vi gid tri ndo clia m thi dudng thang (D): 5 5 vudng goc voi mit phiang
m m—

A. E B.l.
3 2

(P):x+3y+2z=2.
A. 5. B. 7. C. 1. D. 6.
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Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

q AL q
Trong khong giam Oxyz, cho mat phang (P) c6 phuong trinh 2x—y+2z+1=0, duong thang
-1 vy z+2 ,
d c6 phuong trinh —1 = = = — Goi ¢ 1a goc giira dudng thang d va mit phang (P) . Tinh
gia tri Cos¢@
6 J65 9./65 4
A. COSp =— B. cosp=——— C.cosp=—— D. cosp =—
"9 "9 ¥ 65 "9
x y z-1
Trong khéng gian Oxyz, hdy tinh sé do goc a giira dudng thing A I E = — va mit phang
(P):x—y+2z+1=0.
A. o =30°. B. o =60°. C. a =150°. D. o =120°.
Trong khong gian Oxyz, hiy tinh sé do goc o giira duong thing A % = lZ = % va mit phing
P) 5X+11y +2z—-4=0.
A. a =-30°. B. o =30°. C. a =60°. D. o =45°.
X=1+t

Trong khong gian v6i hé toa do Oxyz, cho duong thang d:{y=-1+2t va mit phing

7=-2t
(Q):x+my+(m-1)z+2021=0.Khi mit phang (Q) tao véi dudng thang d mot goc 16n nhat
thi diém H nao dudi ddy ndm trong mat phang (Q) ?

H(-2023;1,1). B. H(2021;-11). C. H(-2021;0;0).  D. H(0;20211).
Trong khong gian cho hai diém E(S;O;O), F (0;0;1). Ciap mit phang nao dudi day di qua hai
diém E,F dong thoi tao véi truc Oz mot goc 30°.

A. (Q):x—+/26y+32-3=0 va (Q,): x++/26y+32-3=0.

B. (Q):x—2/6y+32-3=0va (Q,):x+v26y+32-3=0.
C. (Q):x—+/26y+32-3=0va (Q,):x+2/6y+3z2-3=0.
D. (Q):x- 43y +32-3=0 va (Qz):x+3ﬁy+32—3:0.

Trong khong gian Oxyz, cho tam gidc nhon ABC c6 E(2;2;1), F(—g,% %j O(O 0; O) lan

luot 1a chan dudong cao ha tur cac dinh A, B,C xuéng cac canh BC,CA, AB. Viét phuong trinh
-1
duong thang A di qua Acit truc OX tai diém c6 hoanh d6 nguyén va tao véi d : T = % = il

51
mot goc «, COSa = %

A.X+3:X:i B.x+4:y—1:z—1
7 1 -1 7 1 -1
c X38_y_-2 p X8_y_z
7 1 1 7 1 1
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Cau 42: Duong thang A di qua diém M (3;11), ndm trong mat phang («):x+y-z-3=0, cat

X=3 x=1

d,:{y=1+3t vatao voi duong thang d:{y =4+3t mot goc nho nhét, thi phuong trinh ca
z=1-2t z=-3-2t

A la:
x=1 X =8+5t' X=1+2t' X=1+5t'

A ly=-t. B.ly=-3-4t. C.ly=1-t . D.{y=1-4t".
z=2t 2=2+t z=3-2t z=3+2t

Ciu 43: Trong khong gian Oxyz , cho dudng thang A 1a giao tuyén cua hai mat phang (P) :2-1=0 va
(Q):X+ y+2-3=0. Goi d 1a dudong thing nim trong mit phing (P), cit dudng thiang
x-1 y-2 z-3

va vudng goc voi duong thang A . Phuong trinh ciia dudng thang d 1a

1 -1 -1
X=3+t x=3-t X=3+t X=3+t1
A.jy=t . B.<y=t . C.qy=t . D. Jy=-t
z=1+t z=1 z=1 z=1+t

x—2= y—1=z+1 va

Cau 44: Trong khong gian véi hé truc toa do Oxyz, cho hai dwudng thang d, :

-1 2
Xx-1 y+1 z+1 . S e 12 , \ 2 5 e 4
d,: 3 -1 . Goi (P) la mat phang chua duong thang d, va song song véi duong
thang d, . Khoang cach gitra dudng thang d, va mat phang (P) la
A.l. B. 2. C.E. D. 1.
7 7
A . N . 2 . NP B x=-2 y-1 z-1 )
Céau 45: Trong khong gian Oxyz , cho diém A(0;1;2) va dudng thang d : == Goi (P)
1a mit phing di qua A va chira d . Khoang cach tir diém M (5;—1; 3) dén (P) bang
A. 5. B.}. C. 1. D.E.
3 3
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PHAN Il. Cau trac nghiém ding sai. Trong maéi y a), b), c¢), d)  moéi cau, thi sinh chon ding hoac
sai.
X=2-2t X=6+2t'
Cau 1: Trong khong gian Oxyz , cho hai dudng thing d:{y=3-2t va d':{y=3+2t'. Xét tinh dung
z=1-3t z2=7+9t

sai cua cac khang dinh sau:

a) Duong thang d di qua diém A(2;3;1).

b) Dudng thang d’ di qua diém B(6;3;7).

¢) Hai duong thang d va d’ cét nhau.

d) Cosin goc giira hai duong thang d va d’ bang 3

V1513
x=t
n A . C e B cau.x=1y z-2 .,
Cau 2: Trong khong gian Oxyz , cho hai duong thang A:qy=2-3t va d kit Xét tinh
z=1+2t

dung sai ctia cac khang dinh sau:

a) Piém A(0;2;1) khong thudc dudng thang A .

b) Buong thfmg d co vtep Uy = (3;2;2).

¢) Hai duong thang A va d chéo nhau.

d) Goi « 14 goc giita hai duong thang A va d . Khi d6 cosa _ 2

Cau3: Trong khong gian vai hé truc toa 6 Oxyz , cho hai duong thang d va d’ c¢6 phuong trinh chinh

tac lan lugt 1a: d: x=3_y-7_2z-15 vad': x=1_y=2_ 2_3.Xéttinhdﬁng sai cua cac
2 5 6 1 1 1
khang dinh sau:
X=3+2t
a) Phuong trinh tham sé ciia d 1a: {y=7+5t ,teR.
z=15+6t
X=1+t'

b) Phuong trinh tham sé ctia d’ 1a: {y =2+t ,t' eR.
z=3+t

¢) Hai duong thang d va d’ cat nhau.

d) Goc giita duong thang d va d’ 1a 35°.
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X=3+t
Cau4: Trong khong gian Oxyz, cho dudng thang A:{y=4+2t,te R va mit phang (P) c6 phuong
z=-3-t
trinh 2Xx+ y +z —1=0. Xét tinh dung sai cta cac khang dinh sau:
a) Mot vecto chi phuong cua A 13 U =(3;4;-3).
J3

b) sin(A,(P)):7.

¢) Goc gilta A va (P) la: 30°.

d) Giao diém cua A va (P) la: M(3;4;,-3)

Xx—2 y-1 743
-1 -2

trinh 3x + 6y —3z+ 2024 =0. X¢&t tinh dung sai cua cac khang dinh sau:

a) Mot vecto chi phuong ciia A 1a U = (—ZL‘ —2;1) )

Cau5: Trong khong gian Oxyz , cho dudng thang A : va mit phing (P) c6 phuong

b) Mot vecto phép tuyén cia (P) 1a fi =(12;,-1).
¢) Goc gilta A va (P) la: 90°.

d) Ldy tuy y hai diém phan biét A BeA. Goi A,B’ lan luot 14 hinh chiéu ctia A B 1én (P).
Khi d6 A'B'=2024.

X=1+2t
Cau 6:  Trong khong gian Oxyz , cho duong thing A:iy=2+t , teR va mit phang (P) c6 phuong
z=-1-3t
trinh 2x +y —3z —1=0. X¢ét tinh dung sai ciia cac khang dinh sau:
a) Mot véc to chi phuong cua A 1a U =(2;0;-3).

b) Goc gidia A va (P) 1a: 150°.
¢) Khong c6 diém chung nao gitta A va (P).
d) Hinh chiéu cuia M (1;2;—1) lén (P) Ia: N (1;2;1).

X=1+t
Cau7: Trong khong gian vé6i hé truc toa do Oxyz, cho dudng thing A :qy=2+3t va duong thang
z=3-t

X=2 y+2 12
-2 1
a) Diém M (1,2;3) thudc A, va diem N(2;-2;1) thudc A, .

2~/154
7

-1 . . .
A, 3 Xét tinh dung sai cua cac khang dinh sau:

b) cos(A,,A,) = =
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¢) Hai duong thiang A, va A, chéo nhau.

d) Puong thang d di qua diém N (2;3; —1) ddng thoi cit va vudng goc voi A, c6 phuong trinh
X—=2 y-3 z+1

la
2 71 25
Cau8: Trong khong gian Oxyz, cho dudng thing A: # = % = &2025 va mat phing
(P) 12X+2y—-z+1=0. Xét cac vecto U= (2;1;—2), n= (2;2;—1). Xét tinh dang sai cua cac
khang dinh sau:

a) U 1a mot vecto chi phuong cua duong thang A .

b) fi 12 mot vecto phéap tuyén ciia mit phang (P) .
c) cos(A,(P)) _8
9

d) Goc giita duong thang A va mit phang (P) bang khoang 63" (lam tron dén hang don vi clia
do).
X=1+t
Cau9: Trong khong gian Oxyz, cho duong thing A:{y=2+t,teR va mit phing (P) c6 phuong
z=3+3t
trinh X+ 2y —z —2 =0. Xét tinh dung sai cia cac khang dinh sau:
a) Mot véc to phap tuyén cua (P) 1a fi=(142;-1).

b) Goc gitra A va (P) la: 60°.
¢) Chi c6 mot diém chung duy nhat giita A va (P) .
d) Moi diém thudc A c6 hinh chiéu 1én (P) l1a chinh né.

X=3-2t
Cau 10: Trong khong gian Oxyz, cho dudng thdng A:{y=1+2t va mit phang (P):x+y-5=0. Xét
Z=-5+t
tinh diing sai ctia cdc khang dinh sau:
a) Vecto U =(—2;2;1) 1a mot vecto chi phuong cta A .

b) Goc giita hai mt phing (P) va (Oyz) bang 45°.

-2 y-3 z1+4
-2 2 1

¢) Duong thing di qua N(2;3;—4) va song song v6i A c6 phuong trinh 1a X

d) Puong thing d vudng goc A va tao véi (P) mot goc 45° c6 mdt vecto chi phuong 1a
u =(L-2;4).

GV. Phan Nhat Linh - @ SDT: 0817 098 716




Chuwong 5. PHUONG PHAP TQA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MOl

PHAN Ill. Cau trac nghiém tra I&i ngan
n . . 1A . A . 3 X oy z+1 .
Cau 1: Trong khong gian véi hé truvcj toa d0 Oxyz , cho duong thang d : 5 = ) = . va mat phang

(a):x—2y—-2z+5=0. Piém A(a;b;c) c6 hoanh d duong thudc duong thing d sao cho
khoang cach tir A dén («) bang 3. Tinh tng a+b—c?

2t
1 . Goi ¢ lagoc
1-t

X

, 1
Cau 2: Trong khong gian Oxyz cho hai duong thang d, :il = yT+ = %, d,qy
Zz

giita hai duong thang d,,d,. Gia tri cosg c6 dang % . Tinh gia trj biéu thiac P=b—-3a+c?
Cau3: Trong khong gian Oxyz cho tam gidc ABC co A(L2;-1), B(2,—-13), C(—4;7;5). Toadd chan

duong phan giac goc ABC cua tam giac ABC 1a | (a; b;c) . Tinh tong a+b+c?

x=1+2t
Cau4: Trong khong gian Oxyz, cho duong thing A:{y=2+t va (P) i—X+2y+2z2+5=0.Goi d la
z2=-2-t

duong thang di qua diém A(-10;-1) cat duong thang A, va tao véi duong thang A, mot goc
nho nhat. Vecto chi phuong E = (a; b; C) . Tinh téng a+2b-3c?
Cau5: Trong khong gian OXyz, cho mit phang (P):ax+by+cz—-1=0v6i c<0 di qua 2 diém
A(0;1;,0);B(L0;0) va tao véi (Oyz) mot géc 60°. Tinh tong a+b+c? (Lam tron dén hang
phan triam)
X=4+t
Cau 6: Trong khong gian Oxyz cho hai dudng thang d, 13y =—4—t;d, : X ; > _Y :111 _Z ;5 . Puong
Z=6+2t

thang d di qua A(5;-3;5) cét d,,d, lan lugt ¢ B,C . Tinh ti s6 AA—E

A . . ) . -1 -2 1
Cau 7: Trong khong gian véi hé toa d0 Oxyz, cho hai duong thang d,: ==Y _Z7 ,

2 -2 -1
x=t
d,:qy=0.Mat phing (P) qua d, tao véi d, mot goc 45° va nhan vecto fi =(1;b;C) lam mot
z=-t

vecto phéap tuyén. Xéc dinh tich bc.
Cau8: Trong khong gian véi hé toa d6 Oxyz, cho diém A(3;—1;0) va duong thing
X=2 y+1 z-1
1 2 1
dén (@) 16n nhat.

d . Lap phuong trinh mat phang (a) chtra d sao cho khoang cach tir A

Cau9: Cho haidiém A(L —11); B(2; — 2; 4). C6 bao nhiéu mit phang chira 4, B va tao véi mét phang

GV. Phan Nhat Linh - & SDT: 0817 098 716
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Céu 10: Trong khong gian véi hé toa do Oxyz, biét mét phang (P):ax+by+cz+d =0 véi ¢ <0 diqua

hai diém A(0;1;0), B(10;0) va tao v6i mit phang (yOz) mét géc 60°. Tinh gid tri a+b+c.

Cau 11: Tai mot nut giao thong c6 2 con duong khac mirc. Trén thiét ké, trong khong gian Oxyz hai con

duong d6 thuoc hai duong thing dl:%zzyT‘z:il; x=2 oyl 2

1 2 -3

Ngudi ta mudn tao mot con duong A cit d,,d, 1an luot tai A va B sao cho AB nho nhét. Tinh

do dai AB, két qua lam tron dén hang phan tram.
HET
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Dang 4: Toa do héa mét s6 HHKG va Ung dung thuc té
Phwong phap: Dé toa do hoa mot sd hinh hoc khong gian thi ta thyc hién nhu sau:

e Buwdc 1: Chon hé truc toa do. Trong budc nay ta sé xac dinh 3 duong vubng goc co trong bai
toan va goi d6 la 3 duong co sd. Thong thuong thi ta s€ quy udc truc Ox hudng vao minh, truc
Oy nam ngang, con lai 1a truc Oz .

e Budc 2: Xac dinh toa do cac diém lién trén hinh lién quan t&i bai todn. Véi nhitng ban chua
quen thi ching ta xac dinh toa d6 hinh chiéu cua diém can tim 1&n cac truc, tir d6 s& suy ra duoc
toa do diém can tinh.

e Buwéc 3: Ap dung cong thirc. Sau ddy chiing ta s& nhic lai mot s6 cong thirc can nhé trong phan
nay:

Dién tich va thé tich: Dién tich tam giéc, thé tich ta dién, thé tich hinh hop, thé tich hinh ling
tru.
Goc: Goc giita 2 mit phing, goc gitra 2 duong thang, goc gitra dudng thang va mat phang.
Khoang cach: Khoang cach tir diém dén mat phang, Khoang cach tir mot diém dén 1 dudng
thang, Khoang céch gitra hai dudng thang chéo nhau.
Chu y: Théng thudng cac bai ma khong c6 3 dudng vudng goc thi ta s& phai tu dung thém dé gan toa do
va nhiing bai lién quan téi hinh lap phuong, hinh hop chir nhat, chdi chop c6 3 duong vudng goc, lang

tru dang thi khi 4p dung phuong phap nay s& giai rat nhanh.

BAI TAP TU LUAN

Bai tap 1: Cho hinh chop S.ABCD c6 day la hinh thang vuong tai A va B biét AB=BC =a, AD=2a.
Biét ring SA=a va vudng gbc v6i mat day (ABCD). Goi M,N lan luot 1a trung diém cua SB,CD. Tinh
cosin cua goc gitta MN va (SAC).

Bai tap 2: Cho hinh chop S.ABCD c¢6 day ABCD 1a hinh thang can, AD =2AB =2BC =2CD = 2a. Hai
mit phang (SAB) va (SAD) cung vudng goc véi mit phang (ABCD). Goi M, N lan luot 1a trung diém
ciia SB va CD. Tinh cosin goc gitta MN va (SAC), biét thé tich khdi chép S.ABCD béng bao nhiéu?

Bai tap 3: Cho hinh liang try dimg ABC.A'B'C’ ¢6 AB = AC =a,BAC =120", AA'=a. Goi M,N lan luot
1a trung diém ciia B'C’ va CC'. S do goc gitra miat phang (AMN) va mat phang (ABC) bang

Bai tap 4: Cho hinh chop S.ABC c¢6 day ABC la tam giac vuong can tai B,BC =a. Canh bén SA vudng
goc v6i ddy va SA=av3. Goi M 1a trung diém AC . Tinh cot goc ciia hai mit phing (SBM ) va (SAB)

Bai tap 5: Cho hinh tir dién EFGH c6 EF vudng goc voi EG, EG vudng goc voi EH, EH vuong goéc
véi EF . Biét EF =6a, EG =8a, EH =12a (véi a>0,aeR). Goi |,J tuong tng 1a trung diém cta hai
canh FG,FH . Tinh khoang cach d tir diém F dén mit phing (EIJ) theo a.
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Bai tap 6: Cho lang tru ding ABC.A'B'C’ ¢6 day la tam giac ABC vudng céan tai A, canh BC = a6 .
Géc gitta mt phing (AB'C) va mit phang (BCC'B') bang 60°. Tinh thé tich V cua khdi lang tru
ABC.A'B'C'.

Bai tap 7: Cho hinh chop tir gidc déu S.ABCD ¢ tit ca cac canh bang nhau. Goi E,M lan luot 1a trung
diém cac canh BC, SA va a 1a goc tao boi duong thing EM va mit phang (SBD). Tinh tana

Bai tap 8: Cho hinh 1ap phuong ABCD - AB'C'D’ ¢ canh bang a.Goi K 14 trung diém cua DD’ . Khoang
cach gitra hai duong thing CK va A'D béang bao nhiéu?

Bai tap 9: Cho hinh chop S.ABCD c6 ddy ABCD Ila hinh chir nhét, biét rﬁng AB =3a,BC = a\@, SA=a
va SA vudng goc véi ddy ABCD. Hiy tinh sin «, v6i a 13 goc tao boi giita dudng thang BD va mit
phang (SBC).

Bai tap 10: Cho hinh chép S.ABCD c6 day ABCD 1a hinh vuéng canh a. Canh bén SA vuong goc véi
day. Goc giita SC va mit ddy bang 45°. Goi E la trung diém BC . Tinh khoang céch giita hai duong thang
DE va SC.

Bai tap 11: Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng canh bang 10. Canh bén SA vudng goc
v6i mt phing (ABCD) va SC =10v5. Goi M,N lan lugt 1 trung diém cua SA va CD. Tinh khoang
cach d gitra BD va MN .

Bai tap 12: Cho lang try tir giac déu ABCD.AB,C,D, canh day bang 1 va chiéu cao bang x . Tim x dé goc
tao boi duong thang B,D va (B,D,C) dat gi4 tri 16n nhat.

Bai tap 13: Mot ki su xdy dung thiét ké khung mot ngdi nha trong khdng gian Oxyz nhu hinh du6i day
nh mot phan mém d6 hoa may tinh.

i N(0;2;6)
D(0;0;4) p== -~ - - --- == H
| 6;2;6)
E(6;0;4) I
i y
" 0(0:0;0) C(0:4:0)
A(6;0;0) 4 B

X

a) Viét phuong trinh mét phang méai nha (DEMN ).
b) Tinh khoang cach tir diém B dén méi nha (DEMN).

Bai tap 14: Nguoi ta muén dung mot cot angten trén mot swon doi. Angten duoc dung thang ding trong
khong gian Oxyz vé&i d6 dai don vi trén mdi truc bang 1m. Goi O la gbc cot, A 1a diém buoc day céap vao
cot angten va M, N 1a hai diém neo day cép xudng mat suon ddi (hinh va).

- GV. Phan Nhat Linh - @ SDT: 0817 098 716
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(9]

Cho biét toa do cac diém noi trén lan luot 1a O(0;0;0), A(0;0;6),M (3;—4;3), N(-5-2;2).
a) Tinh d6 dai cac doan day cap MA va NA.
b) Tinh géc tao bai cac soi day cap MA, NA véi mit phang sudn doi.

Bai tap 15: Mot khudn nuong banh mi dugec mod phong trong khong gian Oxyz nhu hinh minh hoa dudi
day voi S (O; 0; O), P(8;0;0),Q(8;18; 0),T (—1; -1 7), R(9;19; 7) . Tinh géc gitra hai canh ké nhau, gitra canh

bén va mat ddy, gitra mat bén va mat day ctua khuodn.
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BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong

an.

Cau 1:

Cau 2:

Cau 5:

Caiu 6:

Cau 8:

Cau 9:

Cho tir dién OABC c6 OA, OB, OC d6i mdt vudng gocva OA=0B =2a, OC = aﬁ . Khoang
cach tir diém O dén mit phang (ABC) bing

A. a2, B.a. c.2 p. 32
2 4
Cho hinh 1ap phwong ABCDAB,C,D, canh bang a. Khoang cach gitta AB va B,C bang
a a
A —. B. —. C. a\/3. D. a\/6.
NG J6

Trong khong gian voi hé toa d6 Oxyz, cho hai mit phing 4x-4y+2z-1=0 va
2X — 2y + 2 +1= 0 chira hai mit ctia hinh lap phuong. Thé tich khi lap phuong d6 bang
AV—1 B.V:l. C.V=—— D.V:i.

27 8 3[ 242
Cho hinh chop S.ABCD c6 day ABCD Ia tam gidc vuong véi AB = AC =2. Canh bén SA
vudng goc voi day va SA=3. Goi M 1a trung diém ctia SC . Tinh khoang cach gitta AM va
BC.

NRES B, 203 c. N2 p. Y2
2 3 11 6
Cho hinh chép S.ABC c¢6 AB=a, AC =a+/3, SB >2a va ABC = BAS = BCS =90°. Biét sin

, . . 11 ; .
cua goc gilta duong thang SB va mit phang (SAC) bang g Tinh thé tich khoi chop S.ABC

3 3 3 3
a6 B &3 c. 223 p, &6
6 9 9 3
Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bang 2a. Tinh géc gitta CC’ va mit phang
(AB'C')
A. 60°. B. 30°. C. 45°. D. 90°.

Cho hinh lang try tam giac déu ABC.A'B'C’ c6 tit ca cac canh bang nhau. Goi & 1a goc tao boi
hai mt phang (C'AB) va (BCC'B') . Gid tri tana bing

A 6. B. V2. C. ? D. %
Cho hinh 1ap phuong ABCD.A'B'C'D’ canh bang a. Goi K 1a trung diém DD’. Tinh khoang
cach giita hai duong thang CK va A'D.
A2 B. 2 c. 2 D. 2.

3 3 4 3
Cho lang try ding ABCD.A'B'C'D’ ¢6 day ABCD 1a hinh thoi tdim O canh a, AA’=a va goc
ABC =60°. Goi M 1a trung diém cua canh AA’. Khoang cach giira hai duong thing MO va
C'D bang

- GV. Phan Nhat Linh - @ SDT: 0817 098 716
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Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

y J S
AL B 35, c. 25, p. 25,
10 5 12 5

Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 d6 dai canh bang 1. Goi M, N,P,Q, 1an luot 13 trung
diém cua cac canh AB,BC,C'D’ va DD'. Thé tich khéi tir dien MNPQ 1a
AL B. 1. c.3 p. L.
12 8 8 24

Cho hinh chop S.ABC c6 day ABC latam giac vudng cantai A va AB =a,canhbén SA vuong
gbc vdi mat phéng dayva SA=a.Goi D, E, F lan luot 1a diém dbi xtng cia A qua C, ctua
S qua B vaciia A qua mit phang (SBC). Thé tich ctia khéi tr dién ADEF béng
AZE g, 2% N

3 3 3
Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh vuéng canh bang a. Canh bén SA=a vudng

goc voi ddy (ABCD). Goi M 1a diém ndm trén canh SD sao cho SM =2MD. Hay tinh cosin
ciia goc tao boi hai mat phang (AMC) va (SBC)?

AL B V3. c. 2. D. 1.
2 2 J5

Cho hinh chép S.ABC c6 day ABC la tam giac déu canh a va do dai canh SA=a va vudng
goc véi (ABC). Géc gitta mit phang (SAB)va mit phang (SBC) 1a « . Khi d6 tan « bang:

Al B. 3. C. 6. p. *_
242

Cho lang tru dimg ABC.A'B'C’ ¢6 day ABC Ila tam giac vuong tai B, AB=a, BC = a2,

AA =ay/3. Trén BB’ lay diém N sao cho BN =i. Khoang cach tir B’ dén mit phing

NE

3
C. % D.

(AC'N) bang

A 208 B. aJ6. c. &6 p, &6

2 6 3
Cho lang tru ABCD.A'B'C'D’ ¢c6 day ABCD 1la hinh chir nhat va AB =a, AD = a\/§ . Hinh chiéu
vudng goc cia diém A 1én mit phing (AB'C'D’) tring véi giao diém cia A'C' va B'D'.
Khoang céch tir diém B dén (AB'D’) bang
A BB g, &3 c. a3 p, &3

2 4 3 6
Trong khong gian Oxyz, cho hinh chop S.ABCD c¢6 day ABCD 1a hinh thoi, AC cét BD tai
gbe toadd O. Biét A(2,0,0), B(0;3,0), S(0;0;2v2). Goi M 1a trung diém ciia canh SC . Mt
phang (ABM ) cdt duong thang SD tai diém N . Tinh thé tich khbi chép S.ABMN .

AV =42. B.V =2./3. C.V=3/2. D.V=§.
Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 dd dai canh bang 1. Goi M, N, P, Q lan luot 1a

trung diém ciia cac canh AB, BC, C'D’ va DD'. Tinh thé tich khdi tir dién MNPQ.

GV. Phan Nhat Linh - @& SDT: 0817 098 716 _
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AL B. 2. c.’. D. - .
12 8 8 24
Cau 18: Cho tir di¢n O.ABC c6 OA, OB, OC do6i mdt vudng goc voi nhau OA=a va OB=0C =2a.
Goi P 1a trung diém cua BC (minh hoa nhu hinh v&). Khoang cach gitta hai duong thang OP
va AB bang:
A Y22 g, Y62 C. a. p, 2%
2 3 5
Cau 19: Cho lang tru ABC.A'B'C’ ¢6 tam gidc ABC déu canh bang 2a. Hinh chiéu vudng goc ciia A’

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

1én m3t phang (ABC) tring véi trung diém M cua BC. Biét goc tao boi A'B va mit ddy bang
60°. Khoang céch tir B dén mit phing (AB'C) 1a

A. ﬂ . B. 27 . C. 22:/39 . D. a/39 .
7 7 13 13
x=0 x=~/2
Trong khong gian OXyz , cho hai duong thang A:{y=2+t va d:{y=1+t" .Biétrang c6 mot
z=—t z=-1+t'

hinh hop ABCD.A'B'C'D’ thdaman A, C cung thuoc Ox, B, C' cung thudc A va D, B’ cung
thuoc d . Thé tich ciia khbi hop ABCD.A'B'C'D’ 1a

A. 92, B. 18/2. C.9. D. 18.

Cho ling try tam giac déu ABC.A'B'C’ c6 canh bén bang canh day. Puong thing MN

. NB .
(M € AC; N e BC') la duong vudng goc chung cia A'C va BC'. Ty s6 e bang

5 3

A —. B. —. C. E D. 1.
2 2 3

Trong khéng gian véi hé toa d6 Oxyz , cho hinh hdp chit nhat ABCD.A'B'C'D’ ¢6 A trung véi
goc toa do O. Biét rang B(m;0;0), D(0;m;0), A'(0;0;n) véi m, n la céc s6 dwong va
m+n=4.Goi M litrung diém ciia canh CC'. Thé tich 16n nhat ctia khdi tir dién BDA'M bang
64 1V2 9 75
A —. B.d(M;(P)):—*/_.C.—. D. —.
27 6 4 32
Trong khong gian véi hé toa dd Oxyz cho hinh chép tir gidc déu S.ABCD c6 cac diem A(1;2;0)
B(4;6;0), D(-3;5;0). Goi | latam hinh vuéng ABCD . Tinh khoang cach tir duong vudng goc
chung ctia dudng thang Sl va BC dén duong thiang AB .
AR B. 2. C.5. D. 2.
2 2 2
Cho hinh ling tru tam gidc déu ABC.A'B'C’ ¢6 canh day bang 1, canh bén bang 3. Goi | 1a

.2 1 ’ 4 N A ’ . L N , .
diém trén canh BB’ sao cho Bl = 5 BB', diem M di dong trén canh AA’. Biét dién tich cua tam

gidc MIC' nho nhét khi ty s6 %:%(aeN;beN*,(a,b)ﬂ). P=a+bla

A. 4. B. 3. C.7. D. 5.
Cho hinh 1ap phuong ABCD.EFGH c¢6 canh bang 4. Goi d 1a duong thing di qua trong tim cua
tir dién EABD, cét duong thing AE tai M va song song véi mit phang (EBD). Tinh AM .
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AL

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

PHAN Il. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon diing hoic
sai.

Caul: Cho hinh chép S.ABC c6 duong cao SA=h va cé day la tam giac ABC vuong tai C . Biét rang
AC =b,BC =a. Goi M latrung diém ciia AC va N 1a diém sao cho SN = %S@ va dugc gan

vao h¢ truc toa do Oxyz (véi A= O ) nhu hinh v€ dudi day. Xét tinh diing sai ctia cac khéng dinh

sau:

a) A(O;O;O),C(b;O;O),B(b;a;O),S(O;O;h),M(g;o;Oj

b) SB =(a;b;-h)

¢) MN = %\/bz +4a% +16h?
b) Khi 4h? = 2a® —b? thi hai duong thing MN va SB vudng goc véi nhau.

Cau2: Chotrdién S.ABC ¢6 SC=CA=AB=a+2 va SC L (ABC) . Biét rang tam giac ABC 1a tam
giac vudng tai A. Cac diém M e SA N € BC sao cho AM =CN =t (0 <t< 2a). Gan tu dién

vao hé truc toa do Oxyz vdi A= 0. Xét tinh dung sai cia cac khéng dinh sau:

a) A(O;O;O),B(O;ax/E;O),C(a\/E;O;O),S(a\/E;O;a\/E)
tﬁ_o.ﬂ}

b) Toa do diém M| —=;
2 2
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a6

¢) Poan thing MN ngin nhit bang —

d) Khi MN ngin nhét thi MN 13 dudng vudng goc chung cia BC va SA

Cau 3: Cho hinh chop tur giac déu S.ABCD canh day a va mat bén tao vdi dady goc a . Chon hé truc
Oxyz c6 O latam day ABCD, tia Ox chua A, tia Oy chtra B, tia Oz chura S . Xét tinh dung
sai cua cac khang dinh sau:

a) Al &Y< [ :0:0 |,B| 0 af .0],cl - a2 :0:0 |,D O—ﬂ;o 5| 0:0:2tana
2 2 2 2
b) SA= i :0:—2tana |,SB =| 0 i .~ 2tana
2 2

¢) SC = —&;O;—Etana ,SD = '—i 2 tana

2 2 2
d) Dé hai duong thing SA L SC vuéng gbc véi nhau thi tana =+/3

Cau4: Cho hinh chép S.ABCD c6 day la hinh chit nhat AB =a, AD = a\/E, SA=a va SA vudng gbc

(ABCD). Goi M, N lan luot I3 trung diém ciia AD,SC . Goi | 1a giao diém BM va AC . Chon
hé truc toa d0 Oxyz nhu hinh v€ dudi day. Xét tinh diing sai cua céac khéng dinh sau:
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Cau 5:

AL
2) $(0;0;a),A(0;0,0),B(a;0;0),C(a;av/2;0)

b) |(% a2, o] BM( a2, J BS(-a;0;a)

¢) Mot vecto phap tuyén ctia mit phang (SAC) la (—a2 2;a; 0)

2
18

d) Thé tich tir dién ANIB bing 2Y< (dvtr)

Trong khong gian voi hé toa dd Oxyz , mot cabin cép treo xuat phat tir diém A(lO; 3; O) va chuyén
dong déu theo dudng cap cé vecto chi phuong 1a U =(2;-2;1) voi toe dd 4,5m/s (don vi trén

mdi tryc toa do 1a mét).

x=10+2t
a) Phuong trinh tham s cua duong cap la: {y =32t (t € R)

z=t

b) Gia sir sau thoi gian t(s) ke tir lc xuét phat (t>0) thi cabin dén diém M . Khi d6 toa do
diem M 1a M [3t+10;—3t+3;%).

¢) Cabin dimg & diém B c¢6 hoanh do Xg =550, khi do6 quang duong AB dai 800 m.
d) Duong cap AB tao v6i mit phing (Oxy) mot goc 30°.

PHAN IIl. Cau tric nghiém tra I&i ngan

Cau 1:

Cau 3:

Cho hinh chép S.ABCD ¢ ddy ABCD la hinh vudng canh c6 canh bang a va SA vudng goc
v6i ddy. Khi a =2, hiy tinh d6 dai canh SA dé goc tao boi (SBC) va (SCD) bang 60°.

Cho hinh vuéng ABCD canh a. Trén hai tia Bx, Dy vudng goc voi mat phang (ABCD) va
cung chiéu lan luot 1iy hai diém M,N sao cho BM = %; DN =2a. Tinh goc ¢ gitta hai mat

phang (AMN) va (CMN).

Cho hinh chép S.ABCD c6 déy ABCD 13 hinh vuéng c6 do dai duong chéo bing ay/2 va SA
vudng goc v6i mit phang (ABCD). Goi a 14 goc giita hai mit phang (SBD) va (ABCD). Néu

tana =+/2 thi goc giita hai mt phing (SAC) va (SBC) bang bao nhiéu?
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V J/ £ 4

Cau4: Cho hinh chép S.ABCD c6 day la hinh thang vuong tai Ava B, thoa man di¢u kién, AB=BC =a
,AD =2a, SAvudng géc véi mit day(ABCD), SA=a. Goi M,N lan lugt 1a trung diém cua

SB,CD .Tinh cosin cta goc giita MN va (SAC). (Lam tron két qua dén hang phan trim)
Cau5: Mot phin mém mé phong van dong vién dang tip bin sung trong khong gian Oxyz . Cho biét

truc d ctia nong sting c6 phuong trinh: X Il _y-2_z-3 va hong tam A(8;-19;6m +4). Hoi

-3 -5
m béng bao nhiéu van dong vién c6 ban tring hong tam.

Cau 6: Trong khong gian Oxyz , mot cabin cép treo & Ba Na Hill xuét phat tir diém A(-2;15) va chuyén
dong déu theo duong cép c6 vecto chi phuong 1a T = (0;-2;6) véi toe d6 1a 4 m/s (don vi trén
mdi truc toa d6 1a mét). Gia st sau 5 (s) ké tir luc xuét phat, cabin d&én diém M . Goi toa do

M (a;b;c). Tinh a+3b+c.

Cau7: Trong mot khu du lich, nguoi ta cho du khach trai nghiém thién nhién bang cach du theo duong
truot zipline tir vi tri A cao 15 m cua thap 1 nay sang vi tri B cao 10 m cua thép 2 trong khung
canh tuyét dep xung quanh. Véi hé truc toa d0 Oxyz cho trudce (don vi: mét), toa do cua A va

B 14n luot 12 (3;2,5;15) va (21,27,5;10). Khi du khach khi & do cao 12 mét thi toa do cta du

khach luc do 1a M (a;b;c) . Tinh gi4 tri biéu thc T =a+b+c
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y J/ J/ 4

Cau 8: Cau Cong Vang (The Golden Gate Bridge) & My. Xét hé truc toa d6 Oxyz voi O 13 bé cua chan

ct tru tai mat nude, truc Oz trung véi cot try, mit phang (OXy) la mét nudc va xem nhu truc

Oy cung phuong véi cau nhu hinh vé&. Day cap AD (xem nhu 1a mot doan thang) di qua dinh
D thudc truc Oz va diém A thudc mait phfmg Oyz, trong do diém D la dinh cot tru cach mat
nudc 227 m, diém A cach mit nudc 75m va cach truc Oz 343m.

Gia sir ta ding mot doan day ndi diém N trén day cap AD va diém M trén thanh cau, biét M
cach mat nuéc 75m va MN song song vai cot tru.

(Nguon anh: https://WWW.qudenqate.0rq/assets/1/6/qu—exhi6it—chapter—statistics.pdf).
Tinh d6 dai MN , biét diém M céch truc Oz mot khoang bang 230 m (Két qua lam tron dén
chir s6 thap phan thir hai sau du phay)

HET-
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y J /
BAI @ PHUO'NG TRINH MAT CAU
%

IY.Y Y LY THUYET CAN NHO
Pinh nghia

Trong khong gian, tap hop tit ca cdc diém M céch diém | cé dinh mét khoang khong ddi 1a R (R >0)
cho truée duoc goi 1a mat cau tim | ban kinh R. Kihiéu 1a S(I;R) hay viét tat Ia (S).
Vay S(I;R)={M [IM =R}

Az
M (x;y; z)

C k‘
I b o
: Y
1 ”
VS

A 1

cha y:
e Diém M (x;y;z) nam trong mt cau (S) néu (x—a)’ +(x—b)* +(x—c)* <R%.
e Diém M (x;y;z) nim trén mat cdu (S) néu (x—a)” +(x—b)" +(x—c)" =R?.

e Diém M(x;y;z) nim ngoai mat cau (S) néu (x—a)’ +(x—b)* +(x—c)* > R%.
Phwong trinh mat ciu

Trong khdng gian Oxyz, cho mat cau (S) tam I (a;b;c) ban kinh R.
Phuong trinh mat cau (S) la: (X—a)2 +(X—b)2 +(X—C)2 =R

Phuong trinh mat ciu dang khai trién 13 x* +y? + 2% —2ax—2by—2cz+d =0 voi a*+b’+c°—d >0 1

phuong trinh ctia mat cau tam | (a;b;c) va ban kinh R= JaZ+b?+c?—d .
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)Y PHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Xac dinh cac yéu t6 co ban cua mat cau trong khéng gian
Loai 1: Cho (S) 1a: (x—a)” +(x—b)" +(x—c)’ = R Khi do:

e Tam I(a;b;c) (d6i dau sé trong dau ngoc)
e Bénkinh R (rut can vé phai)

Loai 2: Cho (S) la: x* +y*+2z° —2ax—2by—2cz+d =0. Khi do:

o Diéu kién dé phuong trinh trén 1a mat cau 1a a’ +b*+c¢”*—d >0

e Tam I(a;b;c) (doi dau hé sb clia X,y,z va chia doi)

e Bankinh R=+a?+b?+c?—d .

BAI TAP TU LUAN

2
Bai tap 1: Trong khdong gian Oxyz, cho mit cau (S) c6 phuong trinh (x—%) +(y+1)° +22=9. X4c

dinh tdm va ban kinh cua (S).

Bai tap 2: Trong khong gian Oxyz, cho mat cau (S): x* +y? +2° +2x—2y +82-18=0. Xac dinh tam,
ban kinh caa (S).

Bai tap 3: Trong khdng gian OXyz , phuong trinh nio trong cac phwong trinh sau & phuong trinh mat cau?
Xéc dinh tdm va ban kinh cua mit cau do.

a) xX*+y°+12°-2x-5z+30=0. b) x*+y? +z°—4x+2y—-2z=0.

c) X*+y®+2°-2x+6y-9z-10=0. d) x¥*+y*+2°+5=0.

e) 3x*+2y° +2° —2x-2y+2z+1=0 f) x> +y?—2x+6y-8z-3=0

0) X’ +y*+2°-6x+8y—-2z+10=0 h) 2x*+2y* +22° +12x+4y—-82+20=0

Bai tap 4: Trong khong gian Oxyz , mot thiét bi phat song dat tai vi tri A(2;0;0). Ving phu song cuia thiét

bi ¢ ban kinh bang 1. Hai vi tri M (2;1,1) c6 thudc ving phu séng cua thiét bi ndi trén hay khong?
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Bai tap 5: Trong khong gian véi hé toa do Oxyz (don vi trén moi
truc la kilomet), mot tram phat song dién thoai ctia nha mang
Vinaphone dugc dat ¢ vi tri | (1; 2;1) va duoc thiét ké ban kinh pha
song5000 mét.
a) Su dung phuong trinh mit ciu dé mé ta ranh gigi bén
ngoai vung phu song trong khéng gian?
b) Nha ban Diép Chi, va Tué Nhi c6 vi tri toa do lan luot 1a
A(3;2;-1)va B(4;-3;5). Hoi Diép Chi va Tué Nhi dung
dién thoai tai nha thi c6 thé sir dung dich vu caa tram nay

hay khong?
Bai tip 6: Trong khong gian véi hé toa do Oxyz (don vi trén mdi truc l1a kilomet), mot tram phat song rada

ciia Nga dugc dit trén ban dao Crimea & vi tri 1 (—2;1;—1)va duoc thiét ké phat hién may bay cua dich &

khoang céch t6i da 500 kilomet.

aﬂ;‘;‘ e el ptibes - e STanl )
R A | | P e oy WEvEIRESSLE
v W Aﬁ.ﬂ-k-;é',;".,i : e - _
- - ~ ParaVa- v

R L A e
a) Sir dung phuong trinh mat cau d& mé ta ranh giGi bén ngoai viing phat séng cua rada trong khong
gian?
b) Hai chiéc may bay do tham cia My va Anh dang bay & vi tri c6 toa do M (—200;100;-250) va

N (350; -100; 300) . Hoi hai chiéc may bay d6 c6 bi rada phat hién hay khéng?
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BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong

an.

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cho phuong trinh mit cau (S):X* + y* +2° =16, ban kinh R clia mt cdu 1a

A. R=4. B. R=16. C. R=0. D. R=2.

Trong khong gian Oxyz , cho mit cau (S):(x— 3)2 +(y+ 1)2 +(z- 2)2 =4 . X4c dinh toa 0 tAm
| vabankinh R ciia mat cau (S).

A. 1(3-L2),R=2. B.I(-31%-2),R=2. C.I1(-3L-2),R=4. D.1(3-12),R=4.
Trong khong gian Oxyz , cho mt cau (S):x* +y® +2° —2x—4y+2z-2=0. Xéc dinh toa do
tam | vabankinh R cla mit cau (S).

A. 1(L2-1),R=22. B. I(-1-2;1),R=2V2.

C. 1(2,4,-2),R=v2. D. 1(24;2),R=8.

Trong khéng gian Oxyz, cho mit cau (S): (x—l)2 +(y- 2)2 +(z +3)2 =9.Toadotam | va
ban kinh R cua (S) lan luot 1a

A.1(-1;2-3); R=3. B. 1(2-3); R=9. C.1(L-23); R=9. D. I(1;2-3); R=3.
Trong khong gian Oxyz , phuong trinh nao trong cac phuong trinh sau 1a phuong trinh cia mot

mat cu?

A (S):x*+y*—z*—4x+2y+22-3=0. B. (S):x*+2y*+2z* —4x+2y+22-10=0.
C.(S):x*+y*+2"—4x+2y+22+2=0. D. (S):x*+y*+2° —4x+2y+22+8=0.
Trong khong gian Oxyz , phuong trinh X* + y* + 2> —4x+2z -6y -2 =0 la phuong trinh cua
mat cau co tam | . Xac dinh toa d6 tam |

A. 1(2,-13). B. 1(2;3;-1). C. 1(2-31). D. 1(2,1-3).

Trong khong gian Oxyz , cho phwong trinh mit cau (S) : (X - 2)2 +(y - 2)2 + (Z +1)2 =1.Toado
tam | cua mat cau (S) la

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

Trong khong gian Oxyz , mit ciu (S) ¢6 phwong trinh X* + y* +2° — J2x+ y—2z—-1=0. Tinh
ban kinh R cua mit cau (S)

A. 3. B. 2. C.R=42. D. R=+3.

Trong khong gian Oxyz , mit cau (S) c6 phuong trinh: (X - a)2 +y + (Z - C)2 =16 di qua hai
diém O va M (L0;1). Tinh a+c

A.a+c=4. B.a+c=16. C.a+c=1. D.a+c=0.

Trong khong gian voi hé toa d§ Oxyz, trong cac phuong trinh sau phuong trinh nao la phuong

trinh cua mat cau?
A X2+ y?+272°-2x+42-1=0 B. X’ +2°+3x-2y+4z-1=0

TOAN 12 - CHUO'NG TRiINH MOl
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C. X*+y*+2°+2xy—4y+4z-1=0. D. x> +y*+2°-2x+2y—-4z+8=0

Cau 11: Trong khong gian véi hé toa do Oxyz phuong trinh nao sau day khong phai la phuong trinh cta
mot mat cau?
A X +y +2°+x-2y+472-3=0. B. 2x* +2y*+27° - x-y-1z=0.
C. 2x* +2y* +27° +4x+8y+62+3=0. D. x*+y*+2°-2x+4y—-4z+10=0.

Cau 12: Trong khong gian vdi hé toa d§ Oxyz, trong cac phuong trinh sau phuong trinh nao khong phai
1a phuong trinh ciia mat cau?
A, X2 +2y*+27° - 2x+421-1=0 B. X*+y*+2°+3x-2y+4z-1=0
C. xX*+y*+7°+2x—4y+47-1=0. D. X°+y* +2°-2x+2y—-47-8=0

Cau 13: Trong khong gian véi hé toa do Oxyz, trong cadc mat cau dudi day, mat cau nao c6 ban kinh
R=2?
A ()X +y*+2°—4x+2y+271-3=0 B. (S):x*+y*+2° —4x+2y+22-10=0
C.(S):X*+y*+2"—4x+2y+22+2=0 D. (S):x*+y*+2° —4x+2y+22+5=0

Cau 14: Trong khong gian véi hé toa do Oxyz, trong cac phuong trinh sau phuong trinh nao la phuong
trinh cua mat cau?
A, 2X° + 2y +27° +4x+8y =0 B. x> +2y*+7° -2x+4y—-2z-1=0
C. X" +y° +7°-2x+2y+3=0. D. x> +y*—2°-2x+2y-47+8=0

Cau 15: Trong khong gian véi hé toa d§ Oxyz, hdi trong cac phuong trinh sau phuong trinh nao la phuong
trinh cua mat cau?
A X2+ Yy +2°—Xx+62+16=0 B. X’ +y*+7°+4x-6y+8z-1=0
C. X’ +y +7°+2x—4y+47+13=0. D. X*+y* +2°-2x+2y-42+9=0

Cau 16: Trong khong gian véi hé toa d§ Oxyz, hdi trong cac phuong trinh sau phuong trinh nao la phuong
trinh cua mat cau?
A X +y —7°—2x+4y+472+5=0 B. x> +y*+2°-2x+2y—-4z-2=0
C.xX*+y* +2°+x-2y+3=0. D. x*—y*+2°-2x+6y-8z+1=0

Cau 17: Trong khong gian véi hé toa do Oxyz, hdi trong cac phuong trinh sau phuong trinh nao khong
phai 1a phuong trinh ctia mit cau?
A X2+ Yy +2°-2Xx+4y+62-2=0 B. X’ +y*+2°-2x+2y-22=6
C. X’ +y +7°+2x—-4y—-62+5=0. D. X°+y* +2°-2y+4x2+2=0

Cau 18: Trong khong gian Oxyz , cho diém M (6;5;4) va mit cau (S) di qua M , tiép xtc v6i mat phang
(Oxy). Goi R 1a ban kinh cua mit cau (S), gia tri nho nhét cua R 1a

A. 3. B. \/61. C. 4. D. 2.
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PHAN Il. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon ding hoac
sai.

Caul: Trong khong gian Oxyz cho mit cdu (S) c6 phuong trinh (X + 2)2 +(y —1)2 +2% =4 . Xét tinh
dung sai cta cac khang dinh sau:
a) Puong kinh mat ciu bang 8.
b) Mit cau (S) di qua diém A(-13;0).
¢) Khodng cach tir tim mat cau dén mét phang (Oyz) bang 2.

d) Mit phang (P) c¢6 phuong trinh X +2y—2z—2=0 tiép xtc véi mit cau (S).

Cau2: Trong khong gian véi hé toa do Oxyz , cho hai diém A(3,12),B(10;3). Mat cau (S)co tam |
thudc truc Ox va di qua hai diém A,B. Xét tinh dlng sai cua céac khéng dinh sau:
a) Toa d tm | cua mit cau (S) c6 dang 1(a;0;0).
b) Ban kinh cta mit cau (S)lé R=9.

¢) Mit cau (S) c6 phuong trinh 1a :(X—l)2 +y*+2°=9.

d) Piém M (X;y;z)thudc mat phang (Oyz) sao cho P = MA? + MB? + MI®dat gi4 tri nhé nhat.
Khi d6 gia trj biéu thacT =x+y+2=2.

Cau3: Trong khong gian v6i hé truc toa dd Oxyz (don vi trén mdi tryc 1a mét), mot ngon hai ding dugc
dat ¢ vi tri | (10; 20; 30) v6i ban kinh phii sang 1a 3km. Xét tinh dung sai ciia cc khang dinh
sau:

a) Phuong trinh mat ciu mo ta ranh gidi bén ngoai ctia viing phu sang trén bién cta hai dang 1a
(x—-10)" +(y—20)" +(z-30)" = 3000°.

b) Ngudi di bién ¢ vi tri A(50;20;0) nhin thay dugc dnh séng ctia ngon hdi déng.

¢) Ngudi di bién ¢ vi tri B(4030; 50; 40) nhin thdy dugc nh sang clia ngon hai dang.

d) Néu hai nguoi di bién c6 thé nhin thiy anh sang clia ngon hai dang thi khoang céach giita hai

nguoi dé khong qua 6 km.

Cau4: Trong khong gian hé truc toa d6 Oxyz (don vi trén mdi tryc 1a kilomét), dai kiém soat khong luu
cuia mdt san bay & vi tri 0(0;0;0) va duoc thiét ké phat hién mdy bay & khoang céch toi da
600km . Mot may bay dang chuyén dong voi van tdc 900 km/h theo dudng thang d co phuong

X =—-1000 +100t
trinh {y=-300+80t (teR) va huéng vé dai kiém soat khong luu (nhu hinh v&). Xét tinh
z=1004/11

dung sai cua cac khang dinh sau:
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a) Ranh gi6i ving phat song bén ngoai cua dai kiém soat khong luu trong khong gian 1 mit cau
¢6 ban kinh bang 300km .

b) Phuong trinh mét cau dé mé ta ranh gidi bén ngoai ving phat song cua dai kiém soat khong
luu trong khong gian 1a x* + y* + 2% = 360000 .

¢) Méy bay dang chuyén dong theo duong thing d dén vi tri diém M (—500;100;100J1_1). Vi
tri ndy nam ngoai ving kiém soat khong luu cia dai kiém soat khong luu san bay.

d) Thoi gian ké tir khi dai kiém soat khong Iuu phat hién may bay dén khi may ra khoi ving kiém

soat khong luu la % gio.

PHAN IIl. Cau tric nghiém tra I&i ngan

Cau l: Trong khong gian véi hé toa do0 Oxyz, cho | (0; 2;3) . Tinh ban kinh mit cau tdm | tiép xtic voi
truc Oy .

Cau2: Trong khong gian véi hé toa dd Oxyz , goi (S) 1a mit cau di qua hai diém A(3;-1;2), B(L1-2)
va ¢6 tam thudc truc Oz . Ban kinh ciia mit cau (S) la R.Giatri R? béng?

Cau3: Trong khong gian v6i hé truc toa do Oxyz , cho hai diéem A(L0;-3), B(-3;—2;—5). Biét rang
tap hop cac diém M trong khong gian théa man dang thirx AM?+BM? =30 1a mot mit cau
(S) . Tim ban kinh R ciia mit cau (S) )

Cau4: Cho hai diém A, B cb dinh trong khong gian c6 do dai AB 1a 4. Biét rang tap hop cac diém M
trong khong gian sao cho MA =3MB 12 mét mit cau. Ban kinh mét ciu dé bang

Cau5: Trong khong gian v&i hé toa d6 Oxyz , cho diém M (1; —2;3) va | 14 hinh chiéu vudéng goc cua
M (3;3,2) trén tryc OX. Goi (S) la mat cdu c6 tm | va di qua diém M . Do dai ban kinh mit
cau bang bao nhiéu?

Cau 6:  Trong khong gian Oxyz , mt ciu (S)c6 tam la diém A(L;2;-3)va di qua diém B(3;-2;1). Goi
M (Lb;-3) 1a diém thudc mit clu biét b e N™. Tung do diém M c6 gid tri bang bao nhiéu?

Cau7: Trong khong gian véi hé toa do Oxyz, cho mat cau (S) c6 tm 1(2;-4;3) va tiép xtc véi truc

Ox . Ban kinh ctia mit cau trén bang bao nhiéu?
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Cau 8: Trong khong gian voi hé toa do Oxyz, mit cdu (S) co ban kinh bang 2, tiép xtc v6i mit phing

(Oyz) va cé tam ndm trén tia OX. Hoanh d ctia tim mt cau (S) bang bao nhiéu?
Cau9: Mitcu (S) cétam 1(-12;3) va c6 ding mot diém chung v6i mat phing (Oxy) . Goi mot giao

diém cua mat ciu (S) voi truc Oz la A(a;b;c) (C > 1) . Téng a+b+c bﬁng bao nhiéu?

HET-
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Dang 2: Viét phuodng trinh mat cau
Phuong phap: Can xac dinh dugc toa d tm | (a;b;c) va do dai ban kinh r.

Cac bai toan co ban:
Bai toan 1: Mt cau c6 tam | (a;b;c) va di qua diém A(X,;Y,;z,) thi ban kinh

r= IA:\/(XA—XI)2+(yA—y,)2+(zA—z|)2
Bai todn 2: Mit cau (S) c6 duong kinh AB thi

e Tam I(a;b;c) létrungdiémcﬁa AB hay I[XA;XB;yA+yB;ZA+ZBj

2 2

2

2 2
E: \/(XB _XA) +(yB - yA) +(ZB - ZA)
2
Bai todn 3: Mit cau ¢6 tam | (a;b;c) va tiép xtc véi (@) : Ax+ By +Cz+ D =0 thi ban kinh
Aa+Bb+Cc+D
r=d(1(a))= |
A’ +B*+C°
Bai toan 4: Mit cau qua bon diém A, B,C,D khong dong phang (hay goi 1a ngoai tiép tir dién ABCD).
Goi (S) co dang x* +y® +2° —2ax—2by—2cz+d =0 (*)

e Bankinh r=

e Thay toa do 4 diém A,B,C,D vao (*) thi ta dugc h¢ phuong trinh véi 4 an s a,b,c,d

e Giaitim a,b,c,d .

e Suyratam I(a,b,c), bankinh R=va2+b?+c?—d .

BAI TAP TU LUAN

Bai tap 1: Viét phuong trinh mat cau (S):
a) c6 tam 1(7;-3;0), bankinh R=8 b) c6 tam M (3;1;,—4) va di qua diém N (L0;1)
c) co duong kinh AB vé6i A(4;6;8) va B(2;4;4)
Bai tip 2: Trong khong gian Oxyz , cho diém | (1; —2;3) . Viét phuong trinh mit cau tam |, cat truc OX
tai hai diém A va B sao cho AB = 2\/§.
Bai tap 3: Trong khong gian Oxyz, viét phuong trinh mét cau (S) c6 tim A(L2;-3) va tiép xtic véi truc
Ox.
Bai tap 4: Trong khong gian v6i hé toa dd Oxyz, cho cac diem A(6;0;0),B(0;4;0) va C(0;0;2). Viét
phuong trinh mit cdu ngoai tiép t dién OABC .
Bai tap 5: Trong khong gian Oxyz , viét phuong trinh mit cau c6 tAm nam trén mit phang (Oyz) va diqua
cac diém A(0;8;0),B(4;6;2),C(0;12;4).
Bai tap 6: Trong khong gian Oxyz , goi (P) 1a mat phang di qua diém A(1;4;— 3) va chira truc OX. Viét

phuong trinh mit cau (S) co tam | (1; 2;1) va tiép xtc voi mit phang (P) .
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Bai tap 7: Trong khong gian véi hé truc toa dd Oxyz, hiy viét phuong trinh mat cau di qua 3 diém
A(-2;3;3),B(-112),C(4;2;2) va c6 tam ndm thugc mit phang (Oyz).
Bai tap 8: Trong khong gian v6i hé truc toa dd Oxyz , cho diém A(—Z; -4, 5). Viét phuong trinh ctia mit

cAu tdm 1a A va cét truc Oz tai hai diém B, C sao cho AABC vuong.

X=t
Bai tap 9: Trong khong gian OXyZ , cho diém A(l;—l;l) va duong thang d :{y= -1-2t,(teR). Goi
1=2-2t

(P) 13 mat phang di qua A va chira d . Lap phuong trinh mit cau ( S) c6 tam | (2;3;—1) sao cho tiép
xtic véi (P).

Bai tap 10: Phin mém mo phong thiét bi tham hiém dai duong cé dang hinh cau trong khong gian OXyz .
Cho biét toa d6 tAm mat cau la | (360; 200; 400) va ban kinh r = 2m. Viét phuong trinh mat cau.
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BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.

Caul: Trong khong gian OXyz, cho hai diém A(1;1;2) va B(3;1;0). Mt cdu duong kinh AB c6

phuong trinh la
A (x=2)"+(y-1)" +(z-1)" =8. B. (x=2)" +(y-1)" +(z-1)" =2.
C. (x—1)2+(y—1)2+(z—2)2:8. D. (x—3)2+(y—1)2+22:2.

Cau2: Trong khong gian v6i hé toa do Oxyz , cho hai diém | (L0;-1) va A(2;2;-3). Mt ciu (S) tam

| vadiquadiém A c6 phuong trinh 1a

A (x=1) +y? +(z+1) =9, B. (x—1)" +y? +(z+1)" =3.
C. (x+1)" +y?*+(z-1)" =9, D. (x+1)° +y*+(z-1)" =3.
Ciu 3: Trong khong gian v6i hé toa 46 Oxyz , cho hai diém 1(3,0;,-1) va A(2;2;-3). Mit cau (S) tam

| vadiquadiém A c6 phuong trinh 13

A. (x—1)2+y2+(z+1)2:9. B. (x—1)2+y2+(z+1)2:3.
C. (x+1)2+y2+(z—1)2:9. D. (x+l)2+y2+(z—1)2=3.
Ciu 4: Phuong trinh mat cau tdm 1(1;2;3) vabankinh R=3 Ia
A. (x—l)2 +(y—2)2+(z—3)2 =9. B. (x—l)2 +(y—2)2+(z—3)2 =3
C. (x+1)2+(y+2)2+(z+3)2:9. D. X°+y* +7°+2x+4y+62+5=0.
Cau5:  Trong khong gian Oxyz , mét cu dudng kinh AB véi A(0;-3;2), B(2;1,-2) c6 phuong trinh 1a
A. (x+1)2+(y—1)2+22:3. B. (x—1)2+(y+1)2+22:3.
C. (x+1)2+(y—1)2+22:9. D. (x—1)2+(y+1)2+22=9.
Cau 6:  Trong khong gian véi hé truc toa do Oxyz , viét phuong trinh mt cau (S) c6 tam 1(2;1;2) va
ban kinh R =3.
A (S):(x+2) +(y+1) +(z+2)" =9. B. (S):(x+2) +(y+1) +(z+2)° =3
C. (S):(x=2)" +(y-1)"+(z-2)"=3. D. (S):(x-2)" +(y-1)" +(z-2)" =9.
Cau7: Trong khong gian OXyz , mit ciu c6 tim I(4;—4;2) va di qua gbc toa do co phuong trinh 13
A. (x+4) +(y-4) +(z+2)" =6. B. (x+4) +(y—4) +(z+2)" =36.
C. (x—4) +(y+4) +(z-2)" =36. D. (x—4) +(y+4) +(z-2)" =6.
Cau8: Trong khong gian Oxyz , phuong trinh mat cau c6 tam 1(2;-13) va di qua diém A(L2;-1) 1a
A (x=2) +(y+1)" +(z-3)" =26. B. (x+2)" +(y-1) +(z+3)" =26.
C. (x—l)2 +(y—2)2 +(z +1)2 =26. D. (x—2)2 +(y+1)2 +(z—3)2 =/26.
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Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

AL

Trong khong gian Oxyz, cho mit cau (S) c6 tm 1(0;0;-3)va ti€p xuc véi mit phang
(P):2x—2y—2z+12=0. Phuong trinh cua (S) la

A. x2+y2+(z+3)2:25. B. x2+y2+(z+3)2=5.

C. x2+y2+(z—3)2=25. D. x2+y2+(z—3)2=5.

Phuong trinh mét ciu tam | (1; 2; 3) vaban kinh R =3 la:

A. (x—1)2 +(y—2)2+(z—3)2 =9. B. (x—l)2 +(y—2)2+(z—3)2 =3.

C. (x+1)2+(y+2)2+(z+3)2:9. D. X*+y* +7°+2x+4y+62+5=0.

Trong khong gian toa do Oxyz, mit cau (S) 6 tam 1(—1;0;2) va ban kinh R =4 c6 phuong
trinh 1a

A. (x—1)2+ y? +(z+2)2 =4, B. (x+1)2 +y? +(z+2)2 =16.

C. (x+1)2+ y2+(z—2)2 =4, D. (x+1)2+y2+(z—2)2 =16.

Trong khong gian Oxyz , phuong trinh ctia mét cau c6 duong kinh AB véi A(2;10) va B(0;1;2)
la

A (x=1)" +(y -1 +(z-1)" =4. B. (x+1)" +(y+1)° +(z+1)° =2.

C. (x+1)2 +(y+1)2 +(z +1)2 =4, D. (x—l)2 +(y—1)2 +(z—1)2 =2.

Trong khong gian véi hé truc toa do Oxyz , phuong trinh mat ciu tim 1(4-2;3), bankinh R=2
la

A X2 42y* +32° = 4. B. (x+1)" +(y—2) +(z+3)" =

C. (x=1) +(y+2)"+(z-3) =4. D. (x-1) ~(y+2)" +(z-3) =

Trong khong gian OXyz , mit cau tim 1(0;1;-2) va di qua diém M (1,0;-1) c6 phuong trinh la:
A. X +(y+1) +(z—2) =9. B. (x—l) +y +(z+1) =9.

C. x2+(y—1)2+(z+2)2:3. D. x2+(y+1)2+(z—2)2:3.

Trong khong gian Oxyz , cho diém M (1; —2;3). Goi | 1a hinh chiéu vudng goc ciia M trén truc

Ox . Phuong trinh nao duéi day 14 phuong trinh mat cau tim | ban kinh IM ?

A. (x+1)" +y?+22=13. B. (x—1)" +y?+ 2% =13,

C. (x=1)" +(y+2) +(2-3)" =13. D. (x-1)" +y?+ 22 =13.

Trong khong gian OXyz , phuong trinh mét cau (S) cé tam 1(-12;1) va di qua diém A(0;4;-1)
la

A, (x+2) +(y-2)" +(z-1)" =3. B. (x+1)° +(y-2)" +(z+1)" =9.

C. (x+1)" +(y-2) +(z+1)" =3. D. (x+1)" +(y-2)" +(z-1)" =9.

Trong khong gian Oxyz , cho mit cau (S) cotam 1(0;0;-3) vadiqua diém M (4,0;0). Phuong
trinh cua (S) la

A. x2+y2+(z+3)2=5. B. x2+y2+(z—3)2:5.
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C. x2+y2+(z+3)2:25. D. x2+y2+(z—3)2:25.
Cau 18: Trong khong gian Oxyz, cho tir dién ABCD véi A(3;4,0), B(2;54), C(-111), D(3,5;3).

Viét phuong trinh mat ciu ngoai tiép ttr dién d6

A, (x+1)° +(y+3) +(z+2)" =9. B. (x-1)"+(y-3)" +(z-2)" =9.
C. (x+1)2+(y—3)2+(z—2)2=9. D. (x—1)2+(y+3)2+(z 2) =9.
Cau 19: Trong khong gian Oxyz, cho bén diém A(2;0;0), B(0;2;0), C(0;0;2), D(2;2;2). Mat cau

ngoai tiép tir dién ABCD c6 ban kinh bang

A.3. B. 3. c. Y2 D.ﬁ,
3 2
Chu 20: Mt cau tam 1(5;3;-2) va di qua diém A(3;-1;2) c6 phuong trinh
A (x=5) +(y- 3) +(z+2)" =36. B. (x=5)" +(y-3)"+(z+2)" =6.
C. (x+5) +(y+3) +(z-2)" =36. D. (x+5) +(y+3)’ +(z2-2)" =6..

Céau 21: Trong khong gian Oxyz, cho mit cdu (S)cé thm 1(2;2;-1) va tiép xtc véi mat phing
(a):x—y—2z+2=0.Phuong trinh mit cau (S)la

A. (x—2)2+(y—2)2+(z+1)2 =9, B. (x—2)2+(y—2)2+(z+1)2 =3.
C. (x+2)° +(y+2)" +(z-1)" =3. D. (x+2) +(y+2)° +(z-1)" =9.
Céau 22: Trong khong gian Oxyz, cho hai diém A(1;3;-2), B(3;-1;4). Mit cau duong kinh AB c6
phuong trinh
A (x=2) +(y-1) +(z-1) =14 B. (x—2)" +(y-1)"+(z-1)° =14.
C. (x+2)2 +(y+1)2 +(z +1)2 =14 D. (x+2)2 +(y+1)2 +(z +1)2 =14.
Céu 23: Trong khong gian Oxyz , cho hai diém A(-1;-3;4) va B(3;-1;2). Phuong trinh mit cau duong
kinh AB la
A. (x+1)" +(y-2)" +(z+3)" =6. B. (x=1)"+(y+2)° +(2-3)" =24.
C. (x+1)" +(y-2)" +(z+3)" =24, D. (x-1)" +(y+2)" +(z-3)" =6.

Céu 24: Trong khong gian hé tryc toa @ Oxyz , cho diém A(2;0;1). Phuong trinh mit cau tim A tiép
xtic véi mit phang (Oxy) la
A. (S):(x+2)2+y2+22=1. B. (S):(x- ) +y2+(z—1)2:5.
C. (S)'(x—2)2+y2+(z—1)2:4 D. (S):(x+ ) +y2+(z—1)2:1

Céau 25: Trong khong gian hé truc toa & OXyz, cho diém A(-1;2;3). Phuong trinh mit cu tim A va

tiép xuc véi truc 0z 1a

A. (x—1)2+(y+2)2+(z+3)2:5. (x+1)2+( ) +(z—3)2=4.
C. (x+1)2 (y—2)2 (2—3)2=5 (x+1)2 (y- ) +(z—3)2:25.
c6 duong kinh AB vdi toa do cac

+
Céu 26: Trong khong gian véi hé truc toa do Oxyz , cho mit cdu (S)
diém A(2;0;-1), B(0;-2;3). Phuong trinh mat cau (S) 1a
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Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

AL
A (x=1)" +(y+1)" +(z-1) = 24. B. (x+1)" +(y+1)" +(z-1)" =24.
C. (x-1)"+(y+1)" +(z-1)" =6. D. (x-1)" +(y-1)" +(z-1)" = 25.

Trong khong gian v6i hé toa do Oxyz, A(=3; 4; 2), B(-5; 6; 2), C(-10; 17;-7). Viét phuong
trinh mit cdu tim C, ban kinh AB.

A (x+10)" +(y-17)" +(z-7)" =8. B. (x+10)" +(y—-17)" +(z+7)" =8.

C. (x—lO)2 +(y—17)2 +(z+7)2 =8. D. (x+10)2 +(y+17)2 +(z+7)2 =8.

Trong khong gian véi hé truc toa do OXyz, cho hai diém A(-12;1), B(0;2;3). Viét phuong
trinh mit cau duong kinh AB.

A. (x+%j2+(y—2)2+(2—2)2:%. B, (x—%j2+(y—2)2+(2—2)2 -3,
C. (x+%j2+(y+2)2+(z—2)2=; D. (x+%)2+(y—2)2+(z+2)2:%

Trong khong gian véi hé truc toa do Oxyz , cho hai diém A(2;-1,0),B(0;3;—4). Phuong trinh

nao sau ddy 1a phuong trinh mat cau duong kinh AB

A. (x—1)2+(y—1)2+(z—2)2:3. B. (x—l)2 +(y- ) +(z- 2) =

C. (x—1)2 (y—l)2 (z+2)2:3 (x—l)2 +(y- ) +(z+2) =

Trong khong gian Oxyz , mét cau dudng kinh ABvéi A(0;1;2) va B(4;5;,—4) c6 phuong trinh
la

A. (x+2)2+(y+3)2+(z—1)2:68. B. (x+2)2+(y+3)2+(z—1)2:\/@.

C. (x—2)2+(y—3)2+(z+1)2=17. D. (x— 2) +(y- 3)2 (z+1)2=\/17.

Trong khong gian toa d6 Oxyz , cho mit cau (S (S) cotam A(2;1;1) va tiép xuc v6i mat phang

(P):2x—y+2z+1=0. Phuong trinh mit cau (S) 1a

A (x=2)"+(y-2)" +(z-1)° =3. B. (x=2)" +(y-1)° +(z-1)" =9.

C. (x=2)"+(y-1)" +(z-1)" =4. D. (x-2)"+(y-1)" +(z-1)" =16.

Cho mat cau (S) diqua A(3;1,0), B(5;5;0) vacotdm | thudc truc Ox . Mitcau (S) cé phuong
trinh la

A. (x+10)2+y2+22=5ﬁ. B. (x—10)2+y2+22=5ﬁ.

C. (x=10)" +y* + 2% =50. D. (x+10)° +y? + 2% =50.

Trong khong gian v6i hé truc toa do Oxyz , cho hai diém A(1L-2;3) va B(5;4;7). Phuong trinh
mit cau nhan AB 1am duong kinh 1a

A (x=1)" +(y+2) +(z-3) =17. B. (x=3)" +(y-1)" +(z-5) =17.

C. (x=5) +(y—4)" +(z-7)" =17. D. (x—6)° +(y—-2)" +(z-10)" =17.

Trong khong gian Oxyz, cho diém 1(1-2;3) va mit phang (P):2x—y+2z-1=0. Mit cau

(S) cotam | va tiép xtc voi mit phiang (P) c6 phuong trinh
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Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

AL
A. (x—1)2+(y+2)2+(z—3)2 =9. B. (x—1)2+(y+2)2+(z—3)2 =3.
C. (x+1)2+(y—2)2+(z+3)2 =9. D. (x+1)2+(y—2)2+(z+3)2 =3.

Trong khong gian voi hé truc toa dd Oxyz, cho ba diém A(-3;4;2), B(-56;2) va
C(-10;17;-7). Phuong trinh mat cAu tAm C ban kinh AB 1a
A. (x+10)" +(y-17)" +(z-7)" =8. B. (x+10)" +(y-17)" +(z+7)’

8
C. (x-10)" +(y-17)" +(z +7)" =8. D. (x+10) +(y+17)" +(z+7)" =8

Trong khong gian voi hé truc toa d6 Oxyz . Hiy viét phuong trinh mat cau c¢6 tam | (2; 2;3) va
tiép xdic v6i mat phang (Oxz).

A (x+2) +(y+2) +(2+3)" =4, B. (x=2)" +(y-2)" +(z-3)" =13.

C. (x-2)"+(y-2)"+(z-3)" =4. D. (x-2)" +(y-2) +(z-3) =2.

Trong khong gian Oxyz, cho diém 1(3;1;—2). Phuong trinh mit cau tim | tiép xtc véi truc
Ox la

A. (x=3)" +(y-1) +(z+2)" =5. B. (x=3) +(y-1)" +(z+2)" =25.

C. (X+3)2 +(y+1)2+(z—2)2 =5. D. (x+3)2+(y+1)2 +(z—2)2 =25,

Trong khong gian Oxyz, cho hai diém M (6;2;-5),N(—4;0;7). Viét phuong trinh mat cau
duong kinh MN ?

A. (x—1)2+(y—1)2+(z—1)2=62. B. (x- 5) +(y- )2+(z+6)2=62.

C. (x+1) +(y+1)° +(z+1)° =62. D. (x+ ) +(y+1)" +(z-6) =62.

Trong khong gian OXxyz, mit cau c6 tam I( -3) va tiép xlic v6i mit phang
(P):4x—y+2z-5=0 c6 phuong trinh la

A (x=2 +(y-1 +(2+3) =2 B. (x+2) +(y+1f +(z2-3) =22,
C(x=1)"+(y-2) :_16 C(x=2)" +(y-1 16

C. (x-1) +(y-2) +(z+3) 1 D. (x-2) +(y-1) +(z-3)' = i

Trong khong gian OXyz, cho mit phang (P):x—2y+2z-2=0 vadiém |(-12;-1). Xét (S)
1a mat cau tam | va cét (P) theo giao tuyén la dudng tron cé ban kinh bang 5. Phuong trinh
cua (S) la

A. (x +1)2 +(y—2)2 +(z +1)2 =34, B. (x—l)2 +(y+ 2)2 +(z —1)2 =34,

C. (x +1)2 +(y—2)2 +(z +1)2 =25. D. (x+1)2 +(y—2)2 +(z +1)2 =16.

Trong khong gian OXyz, cho duong tron (C) tam O c6 ban kinh bang 2 va nam trong mit
phang (xOy). Tim phuong trinh mt ciu chtra dudng tron (C) va di qua diém A(0;0;—4).

2
A. x2+y2+22:§. B. X’ +y*+ z—§ =§.
4 2 4
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2
C. x2+y2+(z+g] =7 D. x2+y2+(z+4)2=1.

Ciau 42: Trong khong gian OXyz , cho dudng tron (C) ¢6 ban kinh bing 4 ndm trong mit phang (Oxy)

c6 tam 1a gbc toa o O. Hay viét phuong trinh mit ciu chira dudng tron (C) ddng thoi cét truc
Oz tai diém A(0;0;8).

A X2 +y*+(z2-4)° =16 B. X’ +y°+17°=64.

C. (x—4)2 +(y—4)2 +(2-8)*=32. D. x* +y? +(z—3)2 =25

Cau 43: Trong khong gian Oxyz , cho hai duong thang d, :%z y _12 _Z 24 ;d, XJ2r8 _Y ; 0 _? _]:_LO

. Goi (S) lamat cau tiép xtic v6i d;d, va c6 ban kinh nho nhat. Phuong trinh ctia mit cau (S)

la
A. X2+(y—10)2+(z—6)2=35. B. (x—2)2+y2+22:35_
C. (x=2)" +(y-10)° +(z-6)" =35. D. (x-1)"+(y-5)"+(2-3)" =35,

Ciu 44: Trong khong gian Oxyz cho diém A(1;—1;2). Goi M,N,K 13 hinh chiéu vudng goc ciia A 1én
ba truc toa d6. Mit cau tam O tiép xtc v6i mit phang (MNK) c6 phuong trinh la:

A X*+y*+7°=6. B. x2+y2+22:g. C. x2+y2+22:%. D. x2+y2+22:g.
Cau 45: Trong khong gian Oxyz, cho hinh chép S.ABC c¢6 cac dinh S(1;2;-2),A(-1;0;-2),
C(3;-4;0). Tam giac ABC vuongtai B c6 d¢ dai canh BC = 3+/3 ddng thoi mat day (ABC)
vudng goc v6i mit bén (SAC). Goi | 14 trung diém clia AC . Mit cau tim | va tiép xuc véi

mit phiang (SBC) c6 phuong trinh 1a:

A (-1 #(y 42 + (241 =2 B. (x-1) +(y+2) + (241 =12
2 2 > 18 2 2 2 12
C. (x-1) +(y+2) +(z+1) BTE D. (x-1)"+(y+2) +(z+1) TR

Cau 46: Mot vé tinh quay quanh Trai Dat véi do cao so v6i mat dat 1a 18900 km. Ta xét trong khong gian
Oxyz vé6itam O la tim Trai Pat, 1 don vi dai trong khong gian OXyz twong tmg v6i 6300 km
trén thyc té. Biét ban kinh Trai Dat khoang 6300 km. Phuong trinh biéu dién quy dao chuyén
dong cua vé tinh do 1a
A X +y+2°=4.  B.x*+y?+72=16. C.X'+y*+72°=2. D.x*+y’+1°=5.

Céau 47: Trong khong gian Oxyz (don vi do 1a cm), mit san nha da ning thudc mat phang Oxy . Mot qua
cau bang nhya nam trén mit san nha da nang va co tam 1(12;20;50) . Khi d6, mit ngoai ctia qué

cau nhya (S) c6 phuong trinh la:
A. (x—12)2 +(y—20)2 +(z—50)2 =12%. B. (x+12)2 +(y+20)2 +(z+50)2 =12°.
C. (x-12)° +(y-20)" +(z2-50)" = 20°. D. (x—12)° +(y-20)" +(z-50)" =50%.

Cau 48: Trong khong gian véi hé toa do Oxyz (don vi trén mdi truc 1a km), mot ngon hai ding duoc dit

& vi tri 1(L;5;5) nhu hinh v&. Ngon hai ding duoc thiét ké voi ban kinh phu sang 1a5km.
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Mot ngudi di bién di chuyén theo duong thang tir vi tri 1(1,5;5)dén vi tri A(7;14;11).Diém nao
sau ddy ma ngudi di bién di qua va van thudc ving phu sang cta ngon hai dang?

A. M(387). B. N(0;4;8). C. P(7;3,0). D. Q(7;113).

Cau 49: Mot may Rada co tam hoat dong vai ban kinh téi da 1220 km. Ta xét trong khdng gian Oxyz véi
tdm O la vi tri may Rada, 1 don vi dai trong khong gian Oxyz twong ung voi
10 km trén thyc té. Hoi trong khong gian Oxyz trén, vat thé co toa do twong tng voi dap an nao
dudi day s€ bi Rada phat hign?

A. M (30;2). B. N(2-11). C. P(LL2). D. Q(3;0;0).

Cau 50: Trong khong gian vdi hé toa do Oxyz (don vi trén mdi truc toa do 1a km), mot may bay dang &
vitri A(3;-2;1) vas& ha canh ¢ vi tri B(2;-5;0) trén dudong bang. C6 mot dam may duoc mo
phong boi mat phang (P) tiép xGc voi mit cau (S) :(X—2)2 +(y+1)2 +(Z +1)2 =16 tai

10, 257

M (3 ry 5) . Tinh d6 cao ctia may bay khi di xuyén qua dam may dé ha canh (Gia str mat

dat & vi tri may bay dang bay duoc coi 1a mit phang mat phang ( Oxy))
3 4 1 2

A. = km. B. — km. C. — km. D. — km.
5 S) 5 )

PHAN Il. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & médi cau, thi sinh chon diing hoic
sai.

Xx+1 y+3 z+2
2
| (3; 2;0). Puong théng d cit mat ciu (S) tai hai diém A4, B sao cho AB =8. Xét tinh ding sai

Caul: Trong khong gian Oxyz, cho duong thing d : va mit cau (S) c6 tam

clia cac khang dinh sau:

a) Phuong trinh mat phang (P) di qua diém 1(3;2;0) va vudng géc véi dudng thang d cd
phuong trinh 1a x+2y+2z-7=0.

b) Goi H 1a hinh chiéu vuéng cua | 1én d . Khidé H(1-12).

¢) Mit cau (S)cé ban kinh R =5.

d) Phuong trinh mt cdu (S): (x—3)" +(y—2)° + 22 = 25.

Cau2: Trong khong gian Oxyz, cho A(0;0;2), B(1;1;0) va mat cau (S):x*+y*+(z —1)2 :l.

o

Xét tinh dung sai ctia cac khang dinh sau:

a) Mit cau (S) co tam 1(0; 0; 1).
GV. Phan Nhat Linh - @& SDT: 0817 098 716 _
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Cau 3:

Cau 5:

AL

b) Diém A nam trong mat cau (S).

c) Mit ciu tAm A va di qua B ¢6 ban kinh biang /6 .

d) Diém M thay doi thudc (S), gid tri nho nhat cua biéu thirc MA? + 2MB? béng 5.

Trong khong gian véi hé toa do Oxyz, cho A(O;l;l), B(l; 0; —3),C(—1; —2;—3) va mat ciu (S)
c¢6 phuong trinh X2 + y? + 22 — 2x + 2z — 2 =0. Xét tinh dung sai cua cac khang dinh sau:

a) Mt cu (S) c6 ban kinh R=2.

b) Mit phang (ABC) c6 phuong trinh 2x -2y +2-1=0.

42

¢) Mit phing (ABC) cét mdt cau (S) theo mt dudng tron c6 bén kinh bing =

d) Piém D(a;b;c) thudc mit cau (S) sao cho thé tich tir dién ABCD 16n nhat. Khi do,
a+b+c:g.

Trong khong gian v6i hé toa do Oxyz, cho mit phang (P):X—2y+22—2=0 va diém
I (—1; 2; —1) . Biét mit cau (S) c6 tam | va cat mat phing (P) theo giao tuyén 1a duong tron

(C) c6 dién tich 1a 257z. Xét tinh dang sai ctia cac khang dinh sau:
a) Ban kinh duong tron (C) 1a r =5.

b) Khoang cach tir | dén mat phang (P) la 3.
¢). Tam dudng tron (C) ¢ toadd 1a H(1;3;1).
d) Phuong trinh mét cau (S)1a (x +1)2 +(y- 2)2 +(z +1)2 =16.

Trong khong gian Oxyz, cho mit cau (S):(x- 2)2 +(y +1)2 +(z —1)2 =9. Xét tinh ding sai
ctia cac khing dinh sau:
a) Mit cau (S) c6 tim 1(2,—11), bankinh R=3.

b) Biém M (1; 3;5) nam trong mat cau.

¢) Mit phang (P) :X+2y—27+8=0 cit mit cau (S) theo giao tuyén 1a dudng tron c6 ban kinh
r=2.

X=1+t

d) Dudng thdng d:qy=t  cdtmdtcau (S) tai hai diém A, B.Khi d6, dién tich tam gidc 1AB
z=3-t

. /182

la: —3
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Caiu 6:

Cau 8:

Cau 9:

AL

Trong khong gian Oxyz,cho mit ciu (S) cO tam I(2;3;—1) cit duong thing

-11 2 C e a2 . .
(d): X > - % _ +2 > tai hai diém A,B sao cho AB=16. Xét tinh dung sai cta cac khang

dinh sau:
a) Puong thing (d) c6 vecto chi phuong 1a u=(2,1-2).
b) Dudng thiang (d) di qua diém A(5-3;-31).

¢) Mt phing (P) chtra 1(2;3;-1) va vudng géc voéi dudng thang (d) c6 phuong trinh la
2X+y—-2z2-9=0.

d) Mt cau (S) c6 phuong trinh 13 (x—2) +(y —3)" +(z +1)" = 225.

Trong khong gian Oxyz , cho diém | (1; —2;3) va diém M (—1;0;2). Xét tinh ding sai cua cac
khang dinh sau:

a) Mit cau tim | vadi qua diém M cobankinhla R=1IM = J3.

b) Phuong trinh mat cau tdm | va di qua diém M c6 phuong trinh 1a
2 2 2
(x=1)" +(y+2) +(z-3)" =9.
¢) Phuong trinh miat phang tiép xtic v6i mit cau tai diém M 1a —2x+2y -z =0.

d) Phuong trinh mat cau tdm /, cit truc Ox tai hai diém A va B sao cho do dai doan AB = 243
la (x+1)" +(y-2)" +(z+3)" =16.

Trong khong gian Oxyz , cho ba diém A(1;2;-4), B(1;-3;1), C(2;2;3). Xét tinh dung sai cia
cac khang dinh sau:
a) Mit cau (S,)tam A, ban kinh R =1 ¢6 phuong trinh 1a(x —1)" +(y —2)° +(z-4)" =1.

b) Ban kinh ctia mat cdu (S,) co tim 1a A va di qua diém C 13 /50

¢) Mt cau (53) nhan AB lam dudng kinh c6 phuong trinh 1a

1Y 3¢ 25
x—1)° = Z+—| =—
( ) +(y+2j +( +2j 5

d) Ban kinh R cila mit cu (S,) di qua ba diém A,B,C va c6 tdm nim trén mdt phang (Oxy)
1a R=1/26.

Trong khong gian véi h¢ toa dd Oxyz, cho A(Z;O;O), B(l; 3;0),C(—1; 0;3), D(1;2;3). Xét tinh
dung sai ciia cac khang dinh sau:
a) Mt cdu (S):(x—2)" +y?+2? =25 c6 tim la diém A,

b) Mit cau (S) tam O ban kinh OA c¢6 phuong trinh (S) X4y +t =4,
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2 2
¢) Mit cdu (S) dwong kinh AC c6 phuong trinh (S): (X—%j +(y—g] +7° :%.

d) Mt cau (S) ngoai tiép tir dién ABCD ¢6 banh kinh R=6.

Cau 10: Trong khong gian Oxyz , cho mit cau (S) X2 +y? + 2% —2x+ 4z +1=0. Xét tinh ding sai clia
cac khang dinh sau:

a) Toa do tam | cua mit cau la (1;0;—2) .
b) Dién tich mét cAu bang 167 (dvdt).
c) Diém A(l; 2;3) nam trong mat cAu.

L 7 1 7-2 : ‘
d) So6 diém chung cua dudng thing A:gzyT _Z . va mit cau (S) bang 0.

Cau 11: Trong khdng gian Oxyz, cho mat cdu (S):x*+y?+(z-1)"=5 va hai diém A(2;-2;4),

B(—3;3;—1). Xét tinh diing sai ctia c4c khang dinh sau:

a) Mt cau (S) co tam 1(0;1;-1).

b) |R—d| <2 v6i d 1a khoang cach tir tAm | mit cau (S) dén mat phang (P) 'X+y+1=0.

¢) Puong thang AB khéng cit mit cau (S) .

d) Piém M thay doi thude (S), biéu thire 2MA? +3MB? dat gié tri nh nhat bing 105 (Lam
tron két qua dén hang don vi).

Cau 12: Trong khéng gian véi hé truc toa do Oxyz, cho mdt cau (S) co phuong trinh
(x—4)" +(y—3)" +(z+1)" =169. Xét tinh diing sai cua cac khing dinh sau:

a) Mat cau (S) c6 duong kinh bing 13.
b) Dién tich matcau S =3387.
c) Mt cau (S) tiép xtc véi mat phang (P):x—2y—2z-39=0.
d) Mat ciu (S) cét truc Oz tai hai diém phan biét A,B sao cho AB=24.

Cau 13: Trong khong gian Oxyz (don vi trén mdi truc tinh theo kildmét), mot tram thu phat séng dién
thoai di dong duge dat & vi tri 1(1;3;7). Tram thu phat song d6 dugc thiét ké véi ban kinh phu
song 1a 3 km. Xét tinh dung sai ciia cac khang dinh sau:

a) Phuong trinh mit cau (S) dé mo ta ranh giodi bén ngoai cua ving phi soéng trong khdng gian
la (x+l)2 +(y+3)2 +(z+7)2 =9.

b) Néu ngudi dung dién thoai ¢ vi tri diem A(2;2;7) thi ¢6 thé sir dung dich vu cua tram thu
phat song do.

c) Néu ngudi dung dién thoai & vi tri c6 toa do B(5;6;7) thi khong thé sir dung dich vu cta tram

thu phat song do.
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d) Tinh theo duong chim bay, khoang cach 1én nhat dé mot ngudi ¢ vi tri cé toa do B(5;6;7) di

chuyén duoc téi ving phu song theo don vi ki-16-mét 1a 8 km.

Cau 14: Cac thién thach c6 duong kinh 16n hon 140 m va c6 thé lai gan Trai D4t & khoang cach nhé hon
7 500 000 km dugc coi 1a nhimg vét thé c6 kha ning va cham gy nguy hiém cho Trai Dat. Dé
theo ddi nhitng thién thach nay, ngudi ta da thiét 1ap cac tram quan sat cic vat thé bay gan Trai
Dit. Gia sir c6 mot hé thdng quan sat ¢6 kha ning theo dbi cac vat thé & do cao khong vuot qua
6 600 km so véi muc nude bién. Coi Trai Dat 1a khdi cau c6 ban kinh 6 400 km. Chon h¢ truc
toa do Oxyz trong khong gian c6 géc O tai tam Trai DAt va don vi d6 dai trén mdi truc toa do 1a
1000 km. Mot thién thach (coi nhu mét hat) chuyén dong véi téc d6 khong doi theo mot dudng
thang tir diém M (6;20;0) dén diém N (-6;-12;16).

6400km 6600km

X=6+3t
a) Puong thang MN ¢6 phuong trinh tham s61a {y =20+8t (teR).
z=-4t

b) Vi tri du tién thién thach di chuyén vao pham vi theo ddi ctia hé thong quan st 1a diém
A(-3,-412).
¢) Khoang cach gitra vi tri dau tién va vi tri cudi ciing ma thién thach di chuyén trong pham vi
theo ddi cuia hé théng quan sat 1a 18 900 km (két qua 1am tron dén hang tram theo don vi km).
d) Néu thoi gian di chuyén cua thién thach trong pham vi theo ddi ctia hé thong quan sat 1 3 phut
thi thoi gian n6 di chuyén tr M dén N 1a 6 phut.

PHAN IIl. Cau tric nghiém tra I&i ngan

Caul: Ban kinh mit ciu di qua bon diém M (L0;1), N(L0;0), P(2L50) va Q(LL1) c6 dang

Ja

5 a,b e N va nguyén td cung nhau. Khi d6 gia tri ctia biéu thirc S =a° bao nhiéu?

Cau2: Trong khong gian véi hé truc toa do Oxyz, cho mat cAu (S) co tam | (a;b;c) nam trén duong
-1 -2 . ,
thang (d):%:yTzzT va tiép xtic voi hai mat phing (P):2x—z-4=0,

(Q):x-2y-2=0.Téng P=a+b+c bing bao nhiéu?
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Cau 3:

Cau 4:

Caiu 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

AL

Xx—=4 y-1 z+5

Trong khong gian Oxyz, cho hai duong thang A,: 3 1 > va
X—2 y+ 3 VA z , .. X e , L, . R 2 . .
A,: - 3 T Trong tat ca mat cau tiép xuc voi ca hai duong thang A, va A,. Goi (S)

13 mit cau c6 ban kinh nhé nhat. Dién tich ctia mit cau d6 c6 két qua bang bao nhiéu? (lam tron

dén hang phan truc)

X-2 y+4 7-3
1 3

Puong thang d cit mit cau (S) tai hai diém phan biét trong d6 M (XM Y Zy ) voi X, >0

Cho mit cau (S):(x—l)2 +(y+2)2 +(z—3)2 =25 va duong thing d:

Gia trj biéu thic T = x5, + y2 + 22, bang bao nhiéu? (Lam tron két qua dén hang phan trim)

Cho 3 diém M (2;3;3),N(2;-1-1),P(-2;-13) va mit phing ():2x+3y—z+2=0.Phuong
trinh mat cau di qua3 diém M,N,P va c6 tim thudc mat phfmg (a) c6 ban kinh béng bao nhiéu?
Trong khong gian v&i hé truc toa d6 Oxyz , mat cau c6 tam | (l; 2 —1) va tiép xuc v6i mat phang
(P):2x—2y-z-8=0 c6 phuong trinh (C):x* +y® +2* —2ax—2by —2cz+d =0. Tinh gia
tri ctia biéu thic a+b+c+2d.

Trong khong gian v6i hé toa d§ Oxyz , phuong trinh mat cau (S ) co tam | (1; 3; 2) va c6 mot tiép
tuyén 1a duong thang A :XT_l = yT_l = il co dang x* +y* +12° —2ax—2by —2cz+d =0. Tinh
T=a+b+c-d.

Trong khong gian véi toa do Oxyz, cho mit cau (C):(x —1)2 +(y- 2)2 +(z+ 3)2 =11. Puong
thing d 1a tiép tuyén ctia mit cau (C) tai diém A(2;1,0) c6 vecto chi phuong la u, = (-1 b;c)

. 5 X+1 z2-2 . . J4 s 13 \ A
va vuong goc voi duong thing A: % Y — Tinh gia tri b+c( két qua lam tron dén

hang phén trim).

Trong khong gian Oxyz cho A(—Z;O;O); B(O;—Z;O); C(O;O;—Z). D 1a diém khac O sao cho
DA, DB, DC déi mét vuéng goc. I(a;b;c) la thm mit cau ngoai t& dién ABCD. Tinh
S=a+b+c.

Trong khong gian véi hé truc toa d6 Oxyz , cho mit cau (S) tam | (—2;3;0) va dudng thang
A x—4: y—3: z-3

2 1

cho AB =8. Tinh ban kinh ctia mat cau (S) .

. Biét duong thing A cit mit cau (S) tai hai diém phan biét A B sao

Trong khong gian Oxyz , mot vom duogc thiét ké c6 bé mit 1a mat
cau tim 1(12;20), ban kinh bang 50m va c6 ddy ndm trén mét
phang (Oxy). Chiéu cao ciia vom 1a bao nhiéu? (biét don vi ciia hé

truc toa do 1a mét)

H¢ théng dinh vi toan cau GPS 1a mot hé théng cho phép xac dinh chinh xac vi tri cia mot vat
trong khong gian. Cach thirc hoat ddng ctia GPS nhu sau: Trong cing mot thoi diém, vi tri M

GV. Phan Nhat Linh - @& SDT: 0817 098 716
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cua mot vat s€ duoc xac dinh béng 4 v¢ tinh cho trudc, cac vé€ tinh ndy cé gan may thu tin hi¢u,
bang cach so sanh thoi gian tir lac tin hiéu dugc phat di v6i thoi gian nhan tin hidu phan hoi thi
s€ xac dinh dugc khoang cach tir cac v¢ tinh dén vi tri M . Nhu vay, vitri M 1a giao diém cua 4
mit cau c6 tam 1a 4 vé tinh da cho. Gia s trong khong gian Oxyz, 4 v¢ tinh c6 toa do 1a
A(-16;3), B(481), C(9;6;7), D(-15;18;7) . Biét khoang cach tir M dén c4c vé tinh lan lugt
la MA=6, MB=7, MC =12, MD = 24. Khi d¢ toa d¢ diém M (X, ;Y,;Zy ). Tinh gié trj biéu
thic T =X, + Yy +2, -

HET-
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Dang 3: Vi tri tudng doi lién quan dén mat cau va ung dung thuc té
Phwong phap: C6 ba treong hop nhu sau:

Mt ciu
_|ax, +by, +cz, +d|

e
Mit phang d (I H( P)) >R Mit phang khong cit mit cau

Tinh d(1;(P)) va 50 sanh v6i ban kinh R

d (I H( P)) =R Mit phang tiép xtc mat cau tai M

Mit phang cit mat cau

<
7]
Tinh d(1;d)="———= vasosanhd(I;(P))>R véi ban kinh R

Puong thing d(1;d)>R Puong thang khong cat mit cau
d(l;d)=R Duong thang tiép xtic mit cau
d(1;d)<R Puong thang cat mat cau

Tinh IM va so sanh véi ban kinh R
Piém IM >R biém M nam ngoai mét cau
IM =R biém M nam trén mat cau
IM <R biém M nam trong mat cau

BAI TAP TU’ LUAN

Bai tap 1: Trong khong gian véi hé truc toa do Oxyz , cho mit phang (P) :2X+3y+2+17 =0 va mit cdu

(S):X2 +y? 472 —2x+4y—27—-8=0.Xét vi tri twong ddi ciia mit phing (P)Vé mat Céu(S).

Bai tap 2: Trong khong gian v6i hé truc toa dd Oxyz , cho mit cau (S):(x —1)2 +(y- 2)2 +(z+ 3)2 =4

va mit phang (P):X+Yy—z+4=0.Xét vi tri twong doi cia mit phang (P) va mat cau (S).

Bai tap 3: Trong khong gian Oxyz, cho mit cau (S):(thl)2 +(y—2)2 +2?=9 va duong thang co

x-1 y-2 z-3

phuong trinh A: . Tim vi tri twong ddi ctia dudong thang A va mit ciu (S)

-2
X=4+2t
Bai tap 4: Trong khong gian Oxyz , dudng thing d :{y =3+t ,teR. Viét phuong trinh mt cau (S) c6
z2=3+2t

tam | (—2;3;0) va duong théng d cét mit cau (S) tai hai diém phan bi¢t A, B sao cho d6 dai doan théng

AB=8.

X—-2 y-3 z+4
2 3 -5

Bai tap S: Trong khong gian véi hé toa do Oxyz , cho hai duong théng chéonhau d :
Xx+1 y-4 z-

-2 -1
thang (d).(d").

. Viét phuong trinh mit ciu c6 ban kinh nho nhat tiép xic véi ca hai duong

GV. Phan Nhat Linh - & SDT: 0817 098 716
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Bai tap 6: Trong khong gian v6i hé toa d6 Oxyz cho mit cau (S): X2+ y>+2°—4x+2y—-22-3=0va

diem A(5;3;-2). Mot duong thang d thay doi ludn di qua A va ludn cdt mét cAu tai hai diém phén biét
M, N . Tinh gi4 tri nho nhét cta biéu thirc S = AM +4AN .

Bai tap 7: Trong khong gian véi hé truc toa do Oxyz , dai kiém soat khong luu san bay c6 toa do O(0;0;0)
, mdi don vi trén truc tmg véi 1 km. May bay bay trong pham vi cach dai kiém soat 417 km s& hién thi
trén man hinh ra da. Mot may bay dang & vi tri A(—688;-185;8), chuyén dong theo theo duong thing d
¢6 vécto chi phuong 1a U = (91,75;0) va huéng vé dai kiém soat khong luu. Hay xac dinh toa d¢ vi tri sém

nhat ma may bay xuat hién trén man hinh ra da.

---------------

- -

Ak

~
———— -

Bai tap 8: Trong khong gian véi hé truc toa dd Oxyz ( don vi trén
modi truc 1a mét), mot ngon hai dang dugc dat ¢ vi tri | (21; 35; 50)
va ngon hai dang d6 duoc thiét ké v6i ban kinh phu sang 1a 4 km.
Néu nguoi di bién di chuyén theo duong thang tir vi tri
1(21;35;50) dén vi tri D(5121;,658;0). Hay tim vi tri cudi cung
trén doan ID sao cho nguoi di bién c6 thé nhin thdy dwgc anh sang
tir ngon hai dang ( két qua lam tron téi chir s6 thap phan thir hai).
Bai tap 9: Ericsson Globe (Thuy Pién) 13 toa nha ban cau 16n nhét trén thé gidi (ndm 2020),v6i hinh dang
mot qua cau mau tring c¢6 dudng kinh 110 m va chiéu cao bén trong 85 m, n6 ¢ du chd ngdi cho 16 000
khan gia ctia cac budi biéu dién hoa nhac hodc 13 850 khan gia ctia cac tran dau khuc con cau trén bang.
Gia st ta biéu dién mo phdng cuia toa nha Ericsson Globe trong h¢ truc toa d§ Oxyz bdi mot mat cau c6 tAm
I, dudng kinh 110 m va O4 = 85 m nhu hinh v& (don vi trén truc 13 mét). Hay viét phuwong trinh cta mit

cau nay.
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Bai tap 10: Gia st Trai Dat c6 dang hinh cau ban kinh bang 6,4.10°m. Ban An dang dimg trén mit dat. Co

3 vé tinh bao vé may chii tiép nhan thong tin rang vé tinh thir nhit dang cach An 3.10°m, vé tinh thir hai
dang cach An 4.10°m va vé tinh thir ba dang cach An 5.10°m. Biét riang trong hé truc toa d6 Oxyz cho
trude voi O 13 tim Trai Dat (1 don vi =10°m), tai thoi diém vé tinh thong bao vé may chu thi toa do cua
cac vé tinh 1an luot 1a 1,(4;4;6), 1,(8;4;3) va 1,(4;9;3). Hay tim toa do vi tri ciia ban An (lam tron dén

hang don vi).
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BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong

an.

Cau 1:

Cau 3:

Cau 5:

Cau 6:

Cau 7:

Cau 8:

Trong khong gian Oxyz, cho mat ciu (S) c6 phuong trinh X% + y2 +22-2x— 4y-62=0.
Trong ba diém c6 toa d¢ 1an luot 1a (0;0;0),(12;3),(2;0;6) thi c6 bao nhiéu diém nim trén mét
cau (S)?

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

Trong khong gian v&i hé toa do Oxyz, cho mit cau (S)c6 phuwong trinh
x? +y?+ 72 —2x—4y —62=0. Trong ba diém c6 toa do 1an lugt 1a (0;0;0), (1;2;3) va (2;0;6)
thi c6 bao nhiéu diém nam trén mit cau.

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

Trong khong gianOxyz cho mit cau (S) ¢6 phuong trinh X* + y? +z° —2x -4y -6z =0 trong
cac diém c6 toa d6 1an luot 1a (0;0;0), (1;2;3), (2;0;6) thi c6 bao nhiéu diém trén mit cau.
A. 0. B. 3. C.2. D. 1.

Trong khong gian véi hé truc toa do Oxyz, cho hai mat cau (S) : (X - 3)2 +y*+2°=9 va
(S"):(x+2)" +y? + 2% = 4. Khing dinh nao sau day 1a dang?

A. Hai mit cau tiép xtic ngoai. B. Hai mat cau tiép xuc trong.

C. Hai mit cau khong c6 diém chung. D. Hai mit cau c6 nhiéu hon mét diém chung.

Trong khong gian Oxyz, cho diém M thudc mit cau (S):(x —3)2 +(y —3)2 +(z- 2)2 =9 va
ba diem A(L0;0),B(213),C(0;2;-3). Biét rdng tap hop cac diém M thoéa man bicu thic
MAZ + 2.MB.MC =8 1a duong tron cb dinh, ban kinh r ctia duong tron nay 1a.

A.r=+6. B.r=3. C.r=6. D.r=+3.

Trong khong gian Oxyz , mit cau (S) : (X - 2)2 +(y —1)2 + (Z +3)2 =16 di qua diém nao dudi
day?

A.Diém Q(-2;-1-1). B.DPiém N(-2-13). C.Piém M (2,1,-3). D.Diém P(2,11).
Trong khong gian Oxyz, cho mit cau (S):(x- 2)2 +(y +1)2 +(z —1)2 = 6. Diém nao dudi day
thudc mit cau (S ) ?

A. B(311). B. A(3,-2;2). C. C(3-23). D. D(L0;4).

Trong khong gian Oxyz, cho mt cau (S): (x— 2)2 +(y+ 3)2 +(z —1)2 = 9. Piém nao trong cac
diém bén dudi thudc mit cau (S)?

A. K(5-31). B. J(-2;3;-1). C. H(-7;-31). D. 1(2;-31).

Trong khong gian Oxyz, goi | 1a tm cua mit cau (S):x*+y? +2° +2x—4z-1=0. D¢ dai
doan Ol (véi O la géc toa do) b::ing

A.5. B. V5. C. 6. D. 6.

- GV. Phan Nhat Linh - @ SDT: 0817 098 716




Chuwong 5. PHUONG PHAP TQA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO1

AV

Cau 10: Trong khang gian Oxyz , cho mit cau (S):(x—1)" +(y +2)° +(z-4)" =4. C6 bao nhiéu diém

P thuoc (S) ma tiép dién cia (S) tai P cét cac truc Ox,Oz tuong Gng tai cac diém
E(a;0;0), F(0;0;b) sao cho a, b la cac s nguyén duong va EPF =90°?
A. 1. B. 2. C. 4. D. 3.

Cau 11: Trong khdng gian véi hé toa do Oxyz , cho hai mat cau (S,),(S,): (S,) co tam | (OO%) ban

kinh r, =6 va (S,) c6 tam J(0,0,1), ban kinh r, :%. Hoi ¢6 bao nhiéu diém M (x,y,z) Vvéi

X, Y,z nguyén thudc phan giao cua hai khi cau?
Al 11. B. 13. C.0. D.7.

Ciu 12: Trong khong gian OXyz, cho hai diém A(L5;2) va B(5;13;10). Cé bao nhiéu diém 1 (a;b;c)
v6i a,b,c 1a cac sd nguyén sao cho c6 mit cau tam | di qua A B va tiép xic v6i mit phang
(Oxy)?
A. 10. B. 6. C.8. D. 4.

Cau 13: Trong khong gian h¢ truc toa do Oxyz , bé mat cia mot qua bong tham khong dang hinh cau co

phuong trinh X2 + y? + 22 — 200x — 600y — 4000z + 4099900 = 0 . Tim tdm va ban kinh mit cau.

A. Tam 1(100;300;2000), ban kinh r =100.

B. Tam |(—100;-300;-2000), ban kinh r =10.
C. Tam 1(100;300;2000), ban kinh r =10.

D. Tam | (—100; -300; —2000) , ban kinh r =100.

Cau 14: Trong khong gian Oxyz (don vi cla céc tryc toa do la kilomet), mot tram thu phat séng dién
thoai di dong c6 dau thu phat dugc dt tai diém |(—6;-14). Cho biét ban kinh phii séng cua
tram 1a 2km. Nguoi st dung dién thoai ding & diém nao sau day thi st dung dugc dich vu cua
tram noi trén?

A. A(-4;0;2) B. B(-5-2;5). C. C(-6;2;2) D. D(0;-1;4)

Cau 15: Trong khong gian Oxyz (don vi cia céac truc toa do la kilomet), mdt tram thu phat séng dién
thoai di dong c6 dau thu phat dugc dit tai diém |(—6;-14). Cho biét ban kinh phii séng cua
tram 1a 2km. Nguoi st dung dién thoai ding & diém nao sau day thi khong stir dung dugc dich
vu cua tram noi trén?

A. A(-5;0;3) B. B(-5-2;5). C. C(-6;2;2) D. D(-7;-2;3)

GV. Phan Nhat Linh - @& SDT: 0817 098 716 _




Chuwong 5. PHUONG PHAP TQA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MOl

ALY

PHAN Il. Cau tric nghiém dung sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon ding hoac
sai.

Cau 1: Trong khong gian Oxyz, cho mit cau (C) : (X —l)2 +(y + 2)2 +2° =16. Xét tinh dung sai cua
cac khang dinh sau:
a) Diém A(L2;-1) nam bén ngoai mit cau (C).
b) biém B(O; 0;1) nam bén trong mat ciu (C )
¢) biém C (O; 2;1) nam trén mat cau (C) )
d) Véi diém D(2;,1;-1), tacod ID<4.
Cau2: Trong khong gian Oxyz , cho mitcau (S):(x +1)2 +(y —l)2 +(z+ 2)2 =9 c6tdm | vabankinh

R . Xét tinh dung sai ciia cac khang dinh sau:
a) Phuong trinh mat cau (S) c6 tam 1(1-12), ban kinh R=3.

b) biém A(O; 2; —3) nim trong mat cAu.
¢) biém J (1,2;3) nim ngoai mit ciu va khoang cach tir tim | dén diém J bang /10 .
d) Khoang cach tir tim | dén tam mat cau (S'): x* +y? +(z-1)" =3 bing /2.,
Cau3: Trong khong gian Oxyz , cho mat ciu (S) X2+ Yy +2° —2X+4y+1=0 c6 tam | va ban kinh
R . Xét tinh dng sai cta cac khang dinh sau:
a) Mit cau (S) c6 tim 1(1;,-2;0) va bankinh R=2.
b) Béan kinh ctia mit cdu (S) 1a doan IM véi diem M (L1;2).
¢) Mt cau (S) c6 duong kinh AB véi A(0;1;-2) va B(2;,-1-4).
d) Mit cau (S) tiép xtc voi mat phang (P) X+y-z-2=0.

, -1 z-2 .
Cau4: Trong khong gian véi hé truc toa do Oxyz , cho duong thang d : x = yT _Z 1 va mat phang

(P):3X+ y—z-5=0.Mit cdu (S) c6 tam | thudc dudng thang d va cat mat phang (P) theo

giao tuyén 1a dudng tron 16n nhat ¢6 ban kinh r =5 X¢ét tinh diing sai ciia cac khang dinh sau:
a) Mit phang (P):3x+y—2z—-5=0 c6 vecto phép tuyén fi =(3;5,-1).
b) Toa do téng quat cia tam | la (t;—1+ 2t -2 —t) .
c) d(1,(P))=3.
d) Mt ciu (S) c6 phuong trinh 1a (x—1)" +(y -3)" +(z-1)° = 25.

PHAN IIl. Cau tric nghiém tra I&i ngan

Cau l: Trong khong gian vdi hé truc toa do Oxyz , cho mat phéng (P) 1 2X—Yy+22-14=0 vamat cau
(S):x*+y*+2* —2x+4y+2z-3=0. Lay M (a;b;c) thude mat cdu (S) sao cho khoang cach
tr M dén mit phang (P) 1a 16n nhat. Gia tri ctia biéu thte K =a+b+c 1a

Cau 2: Trong khong gian Oxyz (don vi cua cac truc toa d¢ la kilomet), mot tram thu phat séng dién
thoai di dong c6 dau thu phat duoc dit tai diém 1(-2;1;—4). Biét ban kinh phu séng cua tram
la 3km. C6 5 ngudi sir dung dién thoai tai cac diem A(2;-1;3),B(0;5-4),C(-2;5-3),
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D(0;1;-3), E(—4;-2;1) . Hoi trong s6 5 nguoi d0, ¢6 bao nhiéu ngudi ¢6 thé sir dung duoc dich

vu cua tram noi trén?

Cau3: Trong khong gian Oxyz, cho mit cdu (S):(x —1)2 +(y- 2)2 +(z —3)2 =25 va hai diém
A(3;-2;6),B(0;1;0). Mit phang (P):ax+by+cz—2=0 chtra duong thing AB va cit (S)
theo giao tuyén 1a duong tron c6 ban kinh nhé nhat. Gié tri cia biéu thirc M =2a+b —c bang
bao nhiéu?

Cau4:  Trong khong gian véi hé toa do Oxyz, cho matphang (P): x+y—z—3=0 va hai diém M (L11)
N (=3;-3;-3). Matcau (S) diqua M, N vatiép xtic vi mat phang (P) tai diém Q. Biét rang
Q ludn thudc mot duong tron ¢ dinh. Tim ban kinh cua dudng tron do.

Cau5: Trong hé truc Oxyz cho trude (don vi trén truc 1a mét), cho mdt tram thu phat song 5G c6 ban
kinh viung phu song cta tram ¢ ngudng 600m dugc dat ¢ vi tri | (200; 450;60). Tim gid tri lon
nhat cia m (lam tron dén hang don vi) dé mot nguodi dung dién thoai & vi tri
A(m +100;m+ 370; O) c6 thé str dung dich vu cta tram néi trén.

Xx-2 y-1 z-1

-3 2
(Q) :X+2y—22+4=0.Goi mit ciu S(I : R) c6 tam | thudc A va tiép xtic voi (P),(Q) . Khi

Cau 6: Trong khong gian Oxyz, cho dudng thang A: , (P):X+2y—22 -2=0,

d6 duong kinh ciia mat ciu co gia tri bang bao nhiéu?

Cau7: Mot qua bong 16 dugc dit & mot gdc cua can phong hinh hp chir nhat, sao cho qua bong cham
va tiép xtc v6i hai birc tudng va nén nha ciia cin phong dé thi c6 mot diém trén qua bong cd
khoang cach 1an luot dén hai birc tudng va nén nha 13 17 cm, 18 cm, 21 cm (tham khao hinh
minh hoa). Hoi d6 dai duong kinh ctia qua bong bang bao nhiéu cm biét rang qua bong r tiéu
chuan c6 duong kinh tir 23 cm dén 24,5 cm? Két qua la tron dén mét chir sé thap phan.

B A
18 Y
21
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PHUONG PHAP TOA PO
TDONG KHANG AIAN

BAI @ PHUONG TRINH MAT PHANG
N

Y YY LY THUYET CAN NHO

Vecto phap tuyén va cidp vecto chi phwong cia mit phang

Vecto phap tuyén ciia mit phing: Cho mit phing (a). Vecto 7 # 0 va co gi4 vuodng goc voi mit phing
(@) goi 1a vecto phap tuyén ctia mit phang (a).
Nhén xét:

e Néu /i la mdt vecto phép tuyén ciia (e thi ki (k = 0) cling 1a mt vecto phép tuyén cia ().

e MOt mat phéng hoan toan dugc xac dinh khi biét mot diém va mot vecto phap tuyén cua no.
Cip vecto chi phwong ciia mit phing: Cho mit phing (). Néu hai vecto @ va b khong cung phuong
va gia clia ching song song hodc nam trén mat phang (a) thi @,b 1a cdp vécto chi phuong ciia mit phing
().
Nhan xét: Mot mét phang hoan toan dugc xac dinh khi biét mot diém va cip vecto chi phuong cua né.

Vecto phap tuyén ciia mit phiang khi biét mdt ciip vecto chi phwong : Trong khong gian Oxyz , néu mit
phing () nhan hai vecto @=(a;;a,;a,) va b=(b;b,;b,). lam cip vecto chi phuong thi () nhan

= [5,5] lam vecto phap tuyén.
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Chu y: Vecto 7 = (a,b, — a,b,;a:b, — a\b;;a,b, — a,b;) dugc goi 1a tich ¢6 hudng cuia hai vecto d@ =(a;a,;a;)

va b= (b;;b,5b;) . Tich c6 hudng cua hai vecto a va b duoc ki hiéu 1a [5,5 J )

a, a3
b, b,

a;, q
b, b

a, a,

bl b2

9

b

. [ajl}]z[

e d cung phuong voi =S [Zz,g] =0.

jz (a,b, —a;b,sa.b, — aby;ab, —a,b,).

e Néuii= [5,5] thi vecto n vuong gdc voi ca hai vecto a va b.
Phwong trinh tdng quat cia mit phang

Pinh nghia: Trong khong gian Oxyz, phuong trinh ¢6 dang Ax+ By+Cz+ D=0, trong d6 4, B, C
khong dong thoi bang 0 dugc goi 1a phuong trinh tong quat ctia mit phang.

Nhén xét: Cho mit phang () c6 phuong trinh tong quét la Ax + By +Cz+D = 0. Khi do:

e Mt phing () c6 mdt vec-to phap tuyén la ii = (4; B;C)
o Dim N(x);¥,:2,)€(a) < Ax,+ By, +Cz, + D=0
e Mbiphuong trinh Ax+ By+Cz+D =0 (trongdé 4, B, C khong dong thoi bang 0) déu 1a phuong
trinh cia mot mat phéng xac dinh.
Mot s6 dang toan viét phwong trinh mét phing co ban:

Dang 1: Lap phuong trinh tong quat ciia mit phang di qua mot diém va c6 mot vecto phap tuyén

(@)

Trong khong gian Oxyz , phuong trinh mit phing di qua diém M 0 (xo;yo;zo) va cb mot vecto phap tuyén
ii=(4;B;C) la:
A(x=x,)+B(y-y,)+C(z-2)=0 < Ax+By+Cz+ D =0 v6i D=~Ax, - By, —Cz,.

Dang 2: Lap phuong trinh tdng quat cia mit phing di qua mot diém va c6 mot cip vecto chi phuong

(@)
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Dé 1ap phuong trinh tong quat ciia mit phang (&) di qua diém M (x,;¥,:2,) va c6 cdp vecto chi phuong

a, b thita thuc hién nhu sau:

Buée 1: Tim mot vecto phap tuyén 7 = [5, b ] .

Buéc 2: Viét phuong trinh mat phing () di qua diém M, (x,;,;2,) va c6 vecto phap tuyén ii .
Dang 3: Lap phuong trinh tong quat ctia mit phing di qua ba diém khong thang hang

A7

(@) B

Dé 1ap phuong trinh tong quat ctia mat phang (a) di quabadiém 4, B, C khong thang hang thi ta thuc
hién nhu sau:
Budre 1: Tim cdp vecto chi phuong ching han AB, AC.

Buére 2: Tim mot vecto phap tuyén 7i = [A—B, R’] .
Buéc 3: Viét phuong trinh mét phing () di qua 4 va c6 vecto phép tuyén 7i.

Dang 3: Lap phuong trinh tong quat ciia mt phang theo doan chin

‘A(a;0;0)

Piéu kién dé€ hai mit phang song song hoac vudéng goc
Piéu ki¢n dé hai mit phang song song: Trong khong gian v6i hé truc toa d6 Oxyz , cho hai mat phing c6
phuong trinh 1an luot 1a (o,): Ax+By+Cz+D,=0 va (a,): 4,x+B,y+C,z+D, =0 ¢ vecto phap

1, = kii,
D, # kD,
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Chu y: Ta c6 mot sb tinh chat sau:
n, = ki,

. (al)z(az)Q{Dl _, (keR).

e (a,) cit (e,)< i, va i, khong cung phuong.
Piéu kién dé hai mit phiang vudng géc: Trong khong gian vai hé truc toa dd Oxyz, cho hai mit phang co
phuong trinh 1an lugt 1a (o,): Ax+By+Cz+D,=0 va (a,): A,x+B,y+C,z+D, =0 ¢ vecto phap
tuyén lan luot 1a 7i, = (4,;B,;C,)., ii, = (4,; B,;C,).
Khi do: (o) L(e,) < i, =0< 44, +BB,+CC,=0.
Khoang cach tir mét diém dén mét mit phang
Trong khong gian Oxyz, mit phang (&) c6 phuong trinh Ax+By+Cz+D =0 va diém M, (x,; 7,2, ).

Khoang céch tir diém M, dén mit phang () dugc tinh theo cong thirc:

_|Ax, + By, + Cz, + D|

d(MO’(a)) JA2+ B +C?

H Cac phwong trinh mit phang dac biét trong khong gian

Tinh chit mit phang Phwong trinh H¢ s6 dic biét
() di qua/chira goc O (a): Ax+By+Cz=0 D=0
(a) song song/chtra Ox (a):By+Cz+D=0 A=0
(a) song song/chtra Oy (a): Ax+Cz+D =0 B=0
(a) song song/chira Oz (a):Ax+By+D=0 C=0
(a) song song/tring (Oxy) (a):Cz+D=0 A=B=0
(o) song song/tring (Oxz) (a):By+D=0 A=C=0
(a) song song/trung (Oyz) (a): Ax+D =0 B=C=0

Nhan xét: Mit phiang khong chira an nao thi mit phang s& song song/chira truc d6 hodc mit phang khong

chtra an ndo thi mat phang s& song song/chira mit phang do.
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BN PHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Viét phwong trinh mat phang

Phwong phap: Ta thuong gip cac dang toan sau:
Dang 1: Lap phuong trinh tong quat cia mit phang di qua mot diém va c6 mot vecto phap tuyén

(o) My

Trong khong gian Oxyz , phuong trinh mit phang di qua diém M 0 (xo; Vos ZO) va c6 mot vecto phap tuyén
i=(4;B8;C) la:
A(x—x))+B(y—y,)+C(z—2,)=0 < Ax+ By +Cz+ D=0 v6i D=—Ax,~By,—Cz,.

Dang 2: Lap phuong trinh tong quat cia mit phang di qua mot diém va c6 mot cip vecto chi phuong

Mo
(@)

Dé 1ap phuong trinh tong quat ctia mit phing () diqua diém M, (03 Y52, ) vaco cap vecto chi phuong

a, b thita thuc hién nhu sau:

Buérc 1: Tim mot vecto phap tuyén 7 = [5,5 ] .

Buérc 2: Viét phuwong trinh mit phang (a) diqua diém M, (x5 932, ) Va b vecto phap tuyén 7

Dang 3: Lap phuong trinh tong quat ctia mit phing di qua ba diém khong thang hang

Mi

(o) B

Dé lap phuong trinh tong quat ctia mat phang (a) di qua ba diém A4, B, C khong thang hang thi ta
thure hién nhu sau:
Budre 1: Tim cip vecto chi phuong ching han AB, AC.
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v J/ J/ A5

Buére 2: Tim mot vecto phap tuyén 7 = [ZE,ZE]
Buérc 3: Viét phuong trinh mét phing (a) di qua 4 va c6 vecto phap tuyén 7.

Dang 3: Lap phuong trinh tong quat cia mit phang theo doan chin

a b c
Ngoai cac dang toan 1ap phuong trinh mét phang co ban dd néu. Chung ta c6 thé gip thém mot sé dang
toan nang cao hon dugc trinh bay & cac bai tap dudi day.

BAI TAP TU LUAN

Bai tap 1:Trong khong gian véi hé toa d6 Oxyz . Viét phuong trinh tong quat ciia mét phang (P) di qua
diém M(2;1;—3) co vécto phap tuyén la n= (3;— 2;6) .
Loi giai
Phuong trinh tong quat ciia mt phang (P) di qua diém M (2;1;-3) c6 vécto phap tuyén 1a
i =(3;-2;6) codang: 3(x—-2)-2(y—-1)+6(z+3)=0 <3x-2y+62+14=0.

Bai tap 2: Trong khong gian véi hé truc toa d0 Oxyz . Viét phuong trinh tong quat ctia mat phang (P) di
qua diém M (2;-1;0) va c6 cdp vécto chi phuong 1a a = (2;1;3),1; =(1;1;2).
Loi giai
Mit phing (P) coO cap vécto chi phuong la a = (2;1;3),[3 = (1;1;2) nén co vecto phap tuyén 1a
ji=| b ] =(-1;-11).
Phuong trinh tong quat ciia mit phing (P) di qua diém M (2;— 1;0) ¢6 vécto phap tuyén la
n=(-1;-1;1) c6 dang: -1(x-2)-1(y+1)+1(z-0)=0 <= —x—y+z+1=0.

Bai tip 3: Trong khong gian Oxyz, viét phuong trinh ctia mat phang di qua diém M (1;2;—1) va vuong

g6c véi truc Ox .
Loi giai
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Mit phang di qua diém M (1;2;—1) va vudng goc v6i truc Ox thi nhdn vecto i= (1;0;0) lam

vecto phép tuyén. Phuong trinh mit phang can tim 1a:
1(x—1)+0(y—2)+0(z+1)=0 hay x—1=0.
Bai tap 4: Trong khong gian véi hé toa do Oxyz, cho hinh hop ABCD.A'B'C'D' ¢6 A(1;-1;3), B(0;2;4)
D(2;—1;1),A'(0;1;2).
a) Tinh toa d¢ cac diém C,B',D’.

b) Viét phuong trinh mt phang (CB'D’).

Loi giai

Cl

a) Tinh toa do cac diém C,B',D’.

x. =1 x. =1
Tacé: AD = BC < ye—2=0 <<y.=2 suyra C(1;2;2).
Zo—4=-2 zp=2

Xp =1 xe=-1
AL =BB &1y, ~2=2 &1y, =4 suyra B'(-1:43).

zy—4=-1 |z.=3

X, =1 xp =1
AD = A'D < yp—1=0 <4y, =1 suyra D'(1;1;0).

Zy—2=-2 z, =0
b) Viét phuong trinh mit phang (CB'D').
Ta c6: CB' = (—2;2;1),C—D’ =(0;—1;-2) 1a cap vecto chi phuong ctua mat phang (CB'D') nén
(CB'D') c6 vecto phép tuyén la E[@,Eﬁ} =(-3;-4;2) va di qua diém C(1;2;2) c6 phuong
trinh 1a: 3x+4y-2z-7=0.
Bai tap 5: Trong khong gian Oxyz, viét phuong trinh mit phing (P) di qua diém M (1;-1;5) va vudng

gbc véi hai mat phang (Q):3x+2y—-z=0, (R):x+y-z=0.
Loi gidi
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Mit phiang (Q) va mat phang (R) lan luot c6 vec-to phap tuyén 1a i, = (3;2;-1), i, = (L;1;-1)

Vi mit phing (P) vudng goc v6i ca hai mat phang (R), (Q) nén gia clia cac vecto 7y, /i, song

song hodc nam trong mit phang (P).
Suy ra [ﬁQ,ﬁR] =(~1;2;1) 1a vecto phép tuyén cta mit phing (P).

Mit phing (P) di qua diém M (I;~1;5) va c6 vecto phap tuyén 7, = (=1;2;1) c6 phuong trinh
la: —1(x—1)+2(y+1)+1(z—5)=0 hay x-2y—-z+2=0.

Bai tip 6: Trong khong gian Oxyz, viét phuong trinh mét phang di qua M (2;3;— 1), song song voi truc

Ox va vudng goc véi mit phang (Q):x+2y—3z+1=0.

Loi gidi
Goi (P) la mit phang can tim.

Do (P)//Ox nén mit phang (P) c6 vecto chi phuong u, =i =(1;0;0).

Mit khac: (P) L (Q)= mat phing (P) c6 vecto chi phuong u, = 0= (1;2;-3).

=y = [LZ,LTJ =(0;3;2).

Mit phing (P) di qua diém M (2;3;—1) c6 phuong trinh (P):3y+2z-7=0.

Bai tap 7: Lap phuong trinh mt phing (P) di qua:

a) Piém 7(3;—4;1) va vuéng goc véi truc Ox

b) Diém K (-2;4;—1) va song song véi mit phang (ozx)

¢) Piém K (-2;4;—1) va song song v6i mit phang (Q):3x+7y +10z+1=0
Loi gidi

a) Mit phing (P) L Ox nén c6 mdt vecto phap tuyén la Tipy = (1,0;0)

Phuong trinh mit phang (P) 1a x—3=0.

b) Mit phang (P) / (Ozx) = (P) L Oy = T py = (0;1;,0)

Phuong trinh mit phang (P) la y—4=0.

c) Mt phang (P) 7 (Q)= Fipy = i) = (3;7;10)

Phuong trinh mit phang (P) 1a: 3(x+2)+7(y—4)+10(z+1)=0<3x+7y+10z-12=0.

Bai tap 8: Lap phuong trinh mét phéng (P) di qua ba diém A(l;l;l) ; B(0;4;0) ; C(Z;Z;O) .

Loi giai
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Ta co: E:(—lﬁ;—l); A—C;:(l;l;—l).

3 -1
1 -1

-1 -1
-1 1

-1 3

| 1D = (-2;-2;-4).

9 b

et 7= 45, 4C] :U

Khi d6 n 1 mét vecto phéap tuyén ctia mit phing (P).
Mit phing (P) di qua B(0;4;0)nén c6 phuong trinh
2(x=0)-2(y—-4)-4(z-0)=0 x+y+2z-4=0

Viy (P):x+y+2z-4=0.
Bai tip 9: Lap phuong trinh mit phang theo doan chén cia mét phang (P), biét rang mit phang (P) di
qua ba diém 4(5;0;0),B(0;3;0),C(0;0;6).

Loi giai
Mit phing di qua ba diém A(5;0;0), B(0;3;0),C(0;0;6) c6 phuong trinh 1a; §+§+§= 1.

Bai tap 10: Trong khong gian Oxyz . Viét phuwong trinh mit phing (P) chira diém M (1;3;— 2) cét cac tia

Ox, Oy, Oz lan luot tai 4, B, C sao cho %z%z%.
Loi giai

Phuong trinh mt chin cit tia Ox tai 4(a;0;0), cittia Oy tai B(0;b;0), cit tia Oz tai

C(0;0;c) codangla (P): Z+Z+Z=1(v6i a>0, 5>0,c>0).

a b c¢
b
Theodé:%:@zﬁeg:é_gj QZE.
’ * b2 c=2b
\ 3 . . . . 13 o A
Vi M (1;3;-2) nam trén mat phang (P) nén ta co: 3+Z+%:1®Z:1©b:4-

2
Khiddb a=2, c=8.

Véy phuong trinh mt phang (P) la: §+%+§=1 SAdx+2y+2z-8=0.

Bai tap 11: Trong khong gian Oxyz, cho hai diém A(4;0;1) va B(—2;2;3).Viét phuong trinh mit phang
trung tryc cua doan thang 4B.
Loi giai
Mit phang trung truc cta doan thang 4B c6 vécto phap tuyén 1a AB = (—6;2; 2) va di qua trung
diém 1 (1;1;2) cua doan thfmg AB.
Do do, tacé:—6(x—1)+2(y—1)+2(z—2)=0c>—6x+2y+2z=0c>3x—y—z=0.
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Bai tap 12: Trong khong gian Oxyz, cho hai diém 4(-3;2;1) va B(5;—4;1). Goi M 1a hinh chiéu vudng
géccua 4 trén (Oxy), va N 1a diém doi xtmg véi B qua (Oyz). Viét phuong trinh mét phang trung truc
(P) cua doan thing MN .
Loi gidi
M 1a hinh chiéu cia 4(-3;2;1) trén truc (Oxy) nén ta co M (-3;2;0).
N 1a dbi xtg véi B(5;—-4;1) qua (Oyz) néntacd N(-5;—-4;1).

. .2 1 —
Goi I 1a trung diéem MN . Ta c6 I(_4;_I;E] va MN =(-2;-6;1)

Phuong trinh mét phang 2(x+4)+6(y+1)—1(z—%j =0 < 4x+12y-2z+29=0.

Bai tip 13: Trong khong gian voi hé truc toa dd Oxyz, cho hinh vudéng ABCD biét A(1;2;1),B(3;0;0),
C(,-1;,-2),D(-1;1;—1). Gia si I(a;b;c) la tim dudng tron ngoai tiép hinh vuéng ABCD va G 1a trong
tam AABC . Viét phuong trinh mit phang trung truc cia GI .
Loi gisi
Vi ABCD 14 hinh vuéng nén tim dudng tron ngoai tiép hinh vudéng ABCD 1a giao diém ctia hai
duong chéo AC va BD.

b

. 1 1 . 1 -1
Khi @6 ](I;E;_Ej vado G la trong tam tam giac ABC nén G(%;—'?j.

Goi M 1a trung diém ciia doan thang GI nén M (%;%;—%)

Phuong trinh mat phang trung tryc doan thang GI :

-4 x—i + y—i - z+i =08x-2y+22z-9=0.
3 12 12

Bai tap 14: Trong khong gian véi hé truc toa do Oxyz , cho mit phang (P) di qua giao tuyén cua hai mit
phang (e, ):3x-y+z-2=0,(a,):x+4y—5=0 vasong song véi mit phing (e, ):2x+21y—z+7=0
. Viét phuong trinh cia mét phang (P) .
Loi giai
Ta co: (P)//(a;) = (P):2x+2ly—z+m=0(m=-7)
(a,):3x—y+z-2=0
(a,):x+4y-5=0

o |3x+z-2=0 .o |3x—y-2=0
Cho = = M (5,0;-13) va ——— -
x+4y-5=0

Goi d 1a giao tuyén cua (e, );(a,) d :{

N(1:1;0
x=5=0 (51.0)

M e(P)=25+21.0—(~13)+m=0=m=—-23
Ne(P)=21+21.1-0+m=0=>m=-23.Vay 2x+21y-z-23=0.
Bai tap 15: Trong khong gian v6i hé truc Oxyz , cho mit phing (P):2x -2y +z—5=0. Viét phuong trinh

mit phing (Q) song song v6i mit phang (P), cich (P) mot khoang bing 3 va cét truc Ox tai diém c6
hoanh d6 duong.
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Loi giai
Do (Q)//(P)nén mit phang (Q):2x—2y+z+C=0; C#-5,chon M (0;0;5) e (P)
5+C| C=4
Taco d((P);(Q))=d(M;(Q))= | =3 @[
(PRE) =) o w7 P le=14

Véi C=4=(0Q):2x-2y+z+4=0 khidé (Q) cit Ox tai diém M, (-2;0;0)c6 hoanh do 4m

nén truong hop nay (Q) khong thoa dé bai.
Véi C=-14=(0):2x-2y+z-14=0 khi d6 (Q)cét Ox tai diém M, (7;0;0)cé hoanh do
duong do d6 (Q):2x—2y+z-14=0 thoa dé bai.
Vay phuong trinh mét phéng (Q) 2x-2y+z-14=0.
Bai tap 16: Trong khong gian Oxyz ,cho hai mtphang («):3x—2y +2z+7=0, (f):5x -4y +3z+1=0

Viét phuong trinh mt phing di qua gbc toa do O dong thoi vudng goe véi ca () va (B).
Loi gidi
Vecto phap tuyén clia hai mat phang lan luot 14 71, = (3:-2;2) 71, =(5:—4:3).
Khi d6 vecto phap tuyén mat phang can tim 13 7 = [ﬁa;ﬁﬂ] =(2:1;,-2)
Mit phing di qua goc toa o O c6 vecto phép tuyén 7i =(2;1;-2) la: 2x+y—2z=0.
Bai tap 17: Trong khong gian v6i hé truc toa dd Oxyz . Viét phuong trinh mit phing (P) di qua hai diém
A(0;1;0), B(2:3;1) va vudng géc véi mit phang (Q): x+2y—z=0 .
Loi gidi
Taco AB=(2;2;1), vecto phap tuyén mdt phing (Q): @ =(1;2;-1).
Theo dé bai ta c6 vecto phap tuyén mit phing (P): n, = @ A AB = (4;-3;-2).
Phuong trinh mit phang (P) c6 dang 4x—3y—2z+C=0.
Mt phing (P) di qua 4(0;1;0) nén: -3+C=0<C=3.
Vay phuong trinh mit phang (P) 1a 4x-3y-2z+3=0.
Bai tap 18: Hinh v€ dudi day minh hoa hinh anh mdt tdoa nha trong khong gian véi hé toa d0 Oxyz (don vi
trén mdi truc toa do 1a mét). Biét A(50;0;0), D(0;200), B(4k;3k;2k)v6i k>0 va mat phang (BCFE)
c6 phuong trinh 1a z=3.
a) Tim toa do diém B.
b) Lap phuong trinh mit phang (AOBC).

c) Lap phuong trinh mét phiang (DOBE).
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d) Chi ra mdt véc to phép tuyén ciia mdi mat phang (AOBC)va (DOBE).

Loi gidi
a) Mt phang (BCFE) ¢6 phuong trinh 1a z =3 va diém B € (BCFE) nén ta c6 thé suy ra dugc

giatri: 2k=3 <k =%:> 3(6;%;3).

b) Ta co: u, :5—105;1 =(1;0,0); u, = %55 =(4;3;2) = n= [LZ,LZ:I =(0;-2;3) 1a mot vecto phap
tuyén ciia mt phang (AOBC)
Phuong trinh mét phang (40BC) la: =2(y—0)+3(z-0)=0< -2y +3z=0.

¢) Ta c6: 172:20—/3:(4;3;2); 173=2i00—D=(0;1;0):>Z'=%[LT3,172]=(1;0;—2) 12 mot vecto

phap tuyén clia mét phang (DOBE) .
Phuong trinh mét phang (DOBE) la: 1(x—0)-2(z-0)=0< x-2z=0.

d) Mét vecto phap tuyén cita mat phang (AOBC) 1a n=(0;-2;3) va mot vecto phap tuyén ciia

mit phing (DOBE) 1a n' =(1;0;-2).
Bai tip 19: Hinh du6i ddy minh hoa mét khu nha dang xay dung duoc gin hé truc toa d6 Oxyz (don vi
trén cac truc 1a mét). Mdi cot bé tong c6 dang hinh lang try tir giac déu va thm cia mat day trén lan luot 1a
cac diém 4(2;1;3), B(4;3;3), C(6:3;2,5), D(4;0;2,8).

a) Viét phuong trinh mit phing (A4BC).

b) Bén diém 4,B,C,D c6 ddng phang khong?
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Loi gidi
a) Ta co: AB =(2;2;0) = 0, AC =(4;2;-0,5) 0 .

2 2
4 2

0 2
-0,5 4

b b

Xét: [@,E]z[ ; _(())5

D =(~1;1;-4) hay n=(1;—1;4) 1a mot vecto phap
tuyén ciia mit phang (ABC).

Phuong trinh mat phing (ABC) la: 1(x—2)—1(y—1)+4(z=3)=0<> x—y+4z—-13=0.

b) Thay toa d6 diém D(4;0;2,8) vao phuong trinh mat phing (4ABC) ta co:

X—y+4z-13=0<4+42,8-13=0 (vd Iy)

Viy bbn diém 4, B,C,D khong dong phang.
Bai tap 20: Mot cong trudng xdy dung nha cao tang di thiét 1ap hé toa d6 Oxyz . Hay kiém tra tinh song
song hodc vudng géc giira cdc mit kinh (P), (Q), (R) (hinh bén) clia mot toa nha biét cac mit phang c6

phuong trinh 14n luot la: (P):3x+y—z+2=0; (Q):6x+2y—22+11=0; (R):x—3y+l=0.

Céc mit phing (P), (Q) va (R) 1an lugt c6 vecto phap tuyén 13 7i, = (3:1-1), i, =(6;2;-2) va
i, = (1;—3;0) .

Fp =i,
Khi d6 ta co: 2 = (P)(0).
1
2211

Mit khac i ji, =0=> (P) L(R) va iiyii, =0=(0) L(R).

Bai tap 21: Bac An du dinh lam bdn mai nha caa mot ng6i nha sao cho ching la bdn mit bén cia mot hinh
chop tir gidc déu va cac mai ké nhau thi vuéng goéc v6i nhau. Hoi ¥ tudng do c6 lam duoc khong?
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Loi giai

Gia sir mai nha cua ng6i nha dugc minh hoa nhu hinh v€ trén. Ta gan h¢é truc toa d§ nhu hinh vé.
Goi cac canh day cua hinh chop c¢6 d6 dai la @ va cac canh bén co do daila b.

Vi ABCD1a hinh vudéng canh a nén O4=0B=0C =0D = a2 .

20 — 4?
2

a_
2
Khidétacézo(o;o;o);A[_af; : jc[ a2 00] [ J { ]
2 2
va S{O;O; 2b : a }

2 2\ -
Ta co: SCz[af;O;— 2b —a J;DC:(a\z/_ a‘z/_ ] BC = (022;61\/5;0}

Vi SO 1a dudng cao ctia tam giac SOCnén SO =+/SC* - 0OC* = \/bz - =\/

2 2

2 2 2 2
Mt khac: nlz{gc;ﬁl)c}:[\/% a ;\/Zb a ;_a\/EJ

a 2 2 2

_ EQB—C _ \/2b2—a2._\/2b2—a2.a\/§
" a 2 7 2 72

Mit phing (SCD) nhén n, 1am mot vecto phép tuyén.

Mit phing (SBC) nhan n, 1am mot vecto phap tuyén.

2

Vi na, =—2 %0 do d6 hai mit phang (SCD) va (SBC)khong vudng goc voi nhau.
1772 2

Do d6 y tudng trén khong thue hién dugc.
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Bai tap 22: Trong khong gian Oxyz , mot ngdi nha c6 san nha thudc mit phang Oxy va trin nha tang 1
thugc mit phang z —1=0, mai nha ting 2 thudc mit phing x + y + 50z —100 = 0. Hoi trong 3 mit phing

twong tng chira san nha, trdn nha ting 1, mai nha tang 2, hai mit ndo song song v&i nhau?
Loi giai

Vi mit phing Oxy vuéng goc véi Oz nén mat phang Oxy nhan k = (0;0;1)1am mot vecto phap

myén.

Vi mit phang Oxy di qua diém O(0; 0; 0) va co vecto phap tuyén k = (O;O;I)nén c6 phuong

trinhla: z-0=0<2=0

Mit phing z —1=0 c6 vecto phap tuyén 1a nﬁ = (0;0;1) .

Vi nT =k va —1#0 nén mat phing chtra san nha song song véi tran tang 1.

Mit mai tang 2 c6 phuong trinh x+ y+50z—100=0 va c6 nhan mdt vecto phap tuyén 1a

nj = (1;1;50) khong cung phuong voi nT,lE nén khong song song véi hai mat phang con lai .
Bai tap 23: Xét mot cbi xay lua trong khong gian Oxyz , voi don vi do 1a mét. Néu tac dong vao tai cbi xay
lua (6 vitri P) mot luc F thi moment luc M dugc tinh bdi cong thirc M = [OTJ,I?} nhu hinh minh hoa.
Trong qué trinh xay, cac thanh gd 4B va PQ luén c6 phuong nim ngang. Vecto luc F ¢ gia song song

voi AB . Giai thich vi sao gia cua vecto moment lyc M co phuong thing ding?

Loi giai

Vi céc thanh gd 4B va PQ ludn c6 phuong nim ngang va vecto luc F ¢6 gia song song véi AB

nén gia cua vecto F c¢6 phuong nam ngang.

Mat khac M= [Eﬁ,ﬁ} nén moment luc M vuong goc voi hai vecto Fva OP

Do d6 gia ctia vecto moment lyc M co phuong thing dimg.
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BAI TAP TRAC NGHIEM

PHAN 1. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.

Cau 1: Trong khong gian Oxyz, cho mit phang (P) :x+y—z+1=0. DPiém nao sau day thuoc mat
phéng (P)?
A. A(L;13). B. B(1;1;-3). C. C(31;1). D. D(-1-1;3).
Loi giai
Taco: 1+1-3+1=0= diém A4(L1;3)e(P).
Cau2: Trong khong gian Oxyz , diém nao sau day thudc mit phing (Oxy)?
A. A(1;1,0). B. B(1;0;-3). C. C(0;1;1). D. D(0;0;3).
Loi giai
Ta c6: mit phang (Oxy):z =0. Quan sat bon phuong 4n, ta thdy chi c phuong én A théa.
Céu3: Trongkhong gian véi hé toa do (Oxyz). Mit phang («) biét («) di qua diém M (-1;5;2) dong

thoi (@) 6 cap veto chi phuong u = (0;1;1) va v=(-3;-5;1) c6 phuong trinh 1

A. y+z-7=0. B.2x—y+z+5=0.
C. x+5y+2z+5=0. D.2x+y+z-5=0.
Loi giai

Tacd [u,v]=(6:-3;3)=3(2;-1;1). Chon n=(2-11) 1a I véc to phap tuyén cia ().
Phuong trinh mt phang qua M (~1;5;2) nhan n=(2;-1;1) lam 1 véc to phap tuyén 1a:
2(x+1)—(y—5)+(z—2)=0<:>2x—y+z+5=0.

Cau4: Trong khong gian v6i hé toa do (Oxyz),cho ba diém A(0;2;1), B(3;0;1), C(1;0;0). Phuong
trinh mét phang (4BC)1a

A. 2x-3y—-4z+2=0. B. 4x+6y—-8z+2=0.
C.2x+3y—-4z-2=0. D. 2x-3y—-4z-2=0.
Loi giai

Taco AB =(3;-2;0),4C(1;-2;-1)
Vi mit phang (ABC)di qua ba diém A4,B,Cnén VTPTn = [E,R’] =(2:3;-4)

Phuong trinh mét phang (4BC): 2(x—0)+3(y-2)-4(z-1)=0< 2x+3y-4z-2=0.
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Cau 5: Trong khong gian v6i hé toa dd Oxyz , mit phing di qua diém A(Z;—3;—2) va song song voi

mit phang (Oxy) c6 phuong trinh 1a
A.z+2=0. B.z-2=0. C.2x-3y=0. D. 2x-3y—-2=0.

Loi gii
Goi (P) la mit phang can tim. Do (P)//(Oxy)= n, =k = (0;0;1).
Va (P) diquadiém 4= (P):0.(x-2)+0.(y+3)+1.(z+2)=0=(P):z+2=0.
Ciu 6: Trong khong gian v6i hé toa dd Oxyz, mit phing di qua diém A(2;-3;-2) va song song véi

mit phang (Oxz) c6 phuong trinh 1a
A. x+z=0. B. y+3=0. C.y-3=0. D. x-z=0.

Loi gidi
Goi (P) 1a mit phang can tim. Do (P)//(Oxz)= n, = j =(0;1;0).
Va (P) diquadiém 4= (P):0.(x-2)+1.(y+3)+0.(z+2)=0=(P): y+3=0.
Cau7: Trong khong gian véi hé toa do Oxyz, mit phing di qua diém A4(2;-3;-2) va song song véi

mit phing (Oyz) c6 phuong trinh la
A. 3y—-2z=0. B. x+2=0. C.x-2=0. D.3y+2z=0.

Loi gidi
Goi (P) 1a mat phing can tim. Do (P)//(Oyz) = n, =i =(1;0;0).
Va (P) diquadiém 4= (P):1.(x=2)+0.(y+3)+0.(z+2)=0=(P):x-2=0.
Cau8: Trong khong gian véi hé toa d6 Oxyz , mit phing di qua diém A4(2;-3;-2) va song song v6i
mit phing (a):2x—y+3z-3=0 c6 phuong trinh 1a

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

Goi (P) la mat phing cin tim. Do (P)//(a)= n, =n, = (2:-1;3).
Va (P) diquadiém 4= (P):2.(x-2)-1.(y+3)+3.(z+2)=0=(P):2x—y+3z-1=0.
Cau 9: Trong khong gian véi hé toa 46 Oxyz, cho bén diém A(1;0;1),C(3;11), D(4:1;1) B(-1;2;2).

Viét phuong trinh mét phing di qua hai diém 4, B va song song véi CD .
A, y-2z+2=0. B. x-2z+2=0. C.x—y+2z+2=0. D. x-2y+2=0.

Loi gidi
Goi (P) la mit phing can tim.
Vi (P) di qua hai diém A4,B va song song véi CD nén (P) nhan hai véc to 4B =(-2;2;1),

CD = (1;0;0) 1am cdp véc to chi phuong suy ra (P) c6 véc to phép tuyén 14 :
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n= [@,ﬁ] =(0;-1;2).
Phuong trinh mit phang (P) la 0(x—1)-1(y-0)+2(z-1)=0 hay y-2z+2=0.
Cau 10: Trong khong gian v6i hé toa d6 Oxyz, cho A(1;2;-1); B(-1;0;1) va mat phing
(P):x+2y—z+1=0. Viét phuong trinh mit phang (Q) qua 4,B va vudng goc véi (P).
A. (Q):Zx—y+3=0. B. (Q):x-l—zzO. C. (Q):—x-l—y-l—Z:O.D. (Q):3x—y+z=0.
Loi gidi
Ta co: AB =(-2;-2;2)=-2(LL-1),i = (L-1) va @ =(1,2;-1)
Vi mit phing (Q) qua 4,B va vudng goc v6i (P) nén (Q) nhan hai véc to i = (1;1;-1),

% =(1;2;—1) 1am cgp véc to chi phuong suy ra (Q) c6 véc to phép tuyén la

Moy = [;,%J =(1,051).

Mit phing (Q) qua 4 = (Q)x+2z=0.

Cau 11: Trong khong gian véi hé toa do Oxyz, cho hai mit phang (a):3x-2y+2z+7=0 va
(B):5x—4y+3z+1=0.Phuong trinh mit phang di qua goc toa dp O ddng thdi vudng goc véi
ci(a) va (B) 1a
A 2x—y—-2z=0. B. x+y+z+3=0. C.-2x+z+6=0. D.-2x+z-6=0.

Loi giai
Goi (P) 1a mit phang can tim.

Véc to phap tuyén cua hai mit phing 1an luot 1 E =(3;-2;2), @ =(5-4;3).

Vimit phang (P) dong thoi vudng goc véica () va () nén (P) nhén hai véc to n, = (3;-2;2)
.1, = (5;—4;3) 1am cap véc to chi phuong suy ra (P) c6 véc to phap tuyén la
n=[n;n, ] =(2:1:-2)
Mit phing (P) di qua goc toa dd O nén (P):2x+y—2z=0.
Céu 12: Trong khong gian Oxyz , cho diém A(2;3;5). Viét phuwong trinh mét phing (a)diqua A4 vachia

truc Ox
A. (a):5y+3z=0. B.3y+5z=0. C.3y-5z=0. D. (a):5y-3z=0.

Loi gidi
Mit phing (o)c6 dang: By+Cz=0 va Ae(a)=3B+5C=0=3B=-5C
Chon B=5= C=-3.Vay (a):5y-3z=0
Céu 13: Trong khong gian Oxyz, cho diém A(-3;1;2). Viét phuong trinh mét phing («)di qua 4 va
chira truc Oy
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A. (a):2x-3z=0. B.3x+2z=0. C.3x-2z=0. D. (a):2x+3z=0.

Loi gidi
Mit phing (o)c6 dang: Ax+Cz=0 va Ae(a)=-34+2C=0=>34=2C
Chon 4=2=C=3=(a):2x+3z=0

Céu 14: Trong khong gian Oxyz, cho diém A(2;4;-5). Viét phuong trinh mit phang (o)di qua 4 va
chira truc Oz
A (a):x-2y=0. B. x+2y=0. C.2x-y=0. D. (a):2x+y=0.

Loi gidi

Mit phing (o)c6 dang: Ax+By =0 va Ae(a)=24+4B=0= A=-2B
Chon 4=2=B=-1=(a)2x-y=0

Céau 15: Trong khong gian Oxyz , mit phang (Q) song song véi mit phang (P):x+2y-2z+1=0 va
(Q) cach diém M (1;-2;1) mot khoang béng 3 ¢6 phuong trinh la

A x+2y-2z4+10=0;x+2y-2z-1=0. B. x+2y-2z=0;x+2y—-2z-14=0.
C. x+2y-2z-14=0;x+2y—-2z-4=0. D. x+2y-2z+4=0;x+2y-2z-14=0.

Loi giai
Mat phang (Q) song song véi mit phang (P):x+2y—2z+1=0 nén mit phing (Q) c6
phuong trinh :x+2y-2z+D=0(D#1).
Mit phang (Q) cach diém M (1;-2;1) mot khoang bang 3 nén d(M;(Q)) =3

D=14 (t/m)

D-5=9
SP=S=9el  m)

Céau 16: Trong khong gian Oxyz, cho diém B(1;-1;0), C(2;-1;-1), M(-2;1;3). Mat phing (P)

vudng goc voi BC va cach M mot khoang bang ~/2 ¢6 phuong trinh 1a

A.x-z-7=0;x-2z-3=0. B.x—z+7=0;x-z-3=0.
C.x—-z+7=0;x-z+3=0. D.x-z-7=0;x-2z+3=0.
Loi giai

Mit phing (P) vudng goc véi BCnén n, = BC = (1,0;-1) = (P):x—z+D=0.

Lai c6 d(M;(P)):\/E@M=\/§ <:>|D—5|=2<:>LD)j

V2
Véi D=7=(P):x-z+7=0.
V6i D=3=(P):x-z+3=0.

Céu 17: Trong khong gian Oxyz, mit phing ()qua hai diém C(2;1;6), D(3;5;1) va cach déu hai
diém A(6;4;0), B(4;5;0) c6 phuong trinh la:
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A. 13x+18y+15z+134=0;5x+10y+9z-7=0.
B. 13x+18y+15z=0;5x+10y+92z-4=0.
. S5x+10y+9z-74=0;13x+18y +15z—-134=0.

C
D. 13x+18y+15z-13=0;5x+10y+9z+4=0

Loi gidi
Mit phing («) céch déu hai diém 4; B khi va chi khi 4B//(a) hodc (e) di qua trung diém 1
cua 4B

Trudng hop 1: (a)/ AB tacd CD = (1;4;-5), 4B =(-2;1;0).

Mt phing (o) qua diém C(2;1;6) va c6 mot vecto phap tuyén 1a 7i = [613,25 ] = (5;10;9)
Phuong trinh mét phang (&) 1a: 5(x—2)+10(y—1)+9(z-6)=0 hay 5x+10y+9z-74=0.
Trudng hep 2: (a)qua trung diém I(S;%;Oj ciia AB c6 CD =(1;4;-5), a=[3;%;—6j.
Mit phing(a) qua diém C(2;1;6) va c6 mot vecto phap tuyén la

— 13 17 1
i=|CD;CI |=| —;=9;—— | =——(13;18;17).
i=| ] ( 2 2) 1 )

Chon mdt véc to phap tuyén ctia mit phing (a) la ;1(&) = (13;18;17)
Phuong trinh mét phang () 1a: 13(x—2)+18(y—-1)+17(z—6)=0 hay
13x+18y+17z-146=0.
Cau 18: Trong khong gian Oxyz , cho hai vecto d = (al,az,a3 ), b= (bl,bz,b3) khac 0. Tich c6 hudng cia
avablac. Khang dinh nao sau ddy ding?
¢ =(ab, —a,b,a,b, — ab,,a,b, —ab,).

B. ¢ =(a,b, —a,b,,a;b, —ab,,ab, —ab)).
¢ =(a;b, —aby,ab, — ab,a,b, — ah)). D. ¢ =(ab, —a;b,a,b, —ab,,a;b, - a2b3).

A.
C.

Taco: &=| a,b|=(ab,—ab,.ab —ab,ab, - ab)

Cau 19: Trong khong gian Oxyz , mit phing nao dudi day nhan n= (3;1;—7) 12 mot vecto phap tuyén?
A.3x+z+7=0. B.3x-y-7z+1=0. C.3x+y—-7=0. D.3x+y-7z-3=0.
Loi giai

Phuong trinh mt phing 3x+y —7z-3=0 c vecto phap tuyén 1a n =(3;1;-7).
Cau 20: Trong khong gian Oxyz , cho mit phang (P) :3x—2z+2=0 di qua diém nao sau day?

A. B(4:2:1). B. 4(1;2;4). C. D(21;4). D. C(2:4-1).

Loi giai
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Thay toa d¢ diém B(4;2;1) vao phuong trinh mit phang (P) ta dugc:

34-21+2=0<12=0 (Vo 1) = Diém B (P).
Thay toa do diém A(1;2;4) vao phuong trinh mat phang (P) ta dugc:
3.1-24+2=0¢-3=0 (Vo li) = Diém A¢(P).
Thay toa d¢ diem D(2;1;4) vao phuong trinh mit phiang (P) ta dugc:
32-24+2=0< 0=0 (Théamin) = Piém D (P).
Thay toa do diém C(2;4;—1) vao phuong trinh mit phing (P) ta dugc:
32-2(-1)+2=0<10=0 (Vo li) = Piém C¢(P).

Cau 21: Trong khong gian Oxyz, cho diém A(l;2;3). Mit phing chtra diém 4 va truyc Oz c6 phuong
trinh la
A. 2x—y=0. B. x+y—-z=0. C.3y-2z=0. D. 3x—z=0v0 sd.
Loi giai

Goi (P) la mat phang chira diém A va truc Oz.

Oz di qua diém 0(0;0;0) va cé vecto chi phuong u = (0;0;1).
Mit phing (P) c6 vecto phap tuyén ii = [ﬁ,@] =(-2;1;0) va di qua diem O(0;0;0) nén c6
phuong trinh 2x—y =0.

Chu 22: Trong khong gian Oxyz, cho diém A(2;-1;-3) va mit phang (P):3x-2y+4z-5=0. Goi
(0) 1a mat phang di qua 4 va song song véi mit phang (P). Mit phing (Q) c6 phuong trinh

la:
A. 3x-2y+4z-4=0 B.3x-2y+4z+4=0.
C.3x-2y+4z+5=0. D.3x+2y+4z+8=0.

Loi giai
Mit phing (P):3x—2y+4z—-5=0 c6 mot vecto phap tuyén 1a n =(3;-2;4).
Do (Q) song song v6i (P) nén (Q) co vecto phap tuyén 1a n =(3;-2;4).
Phuong trinh mit phang (Q): 3(x—2)-2(y+1)+4(z+3)=0 < 3x-2y+4z+4=0.

Cau 23: Trong khong gian véi hé toa dd Oxyz , cho hai diém A(4;0;1) va B(-2;2;3). Phuong trinh nao

dudi day 1a phuong trinh mit phang trung truc cua doan thang AB ?

A.3x+y+z-6=0. B. 6x—2y—-2z-1=0.
C.3x—y—z+1=0. D.3x—-y-z=0.
Loi giai
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Goi I 14 trung diém cia doan thang AB, suy ra [ (1;1;2) .
Goi (a) 1a mit phing trung tryc cta doan thing AB
(@) diqua I(L;1;2) vanhan 4B = (—6;2;2) 1am mot vecto phép tuyén.
Phuong trinh mit phang (a) la: —6(x—l)+2(y—1)+2(z—2) =0 & 3x—y-z=0.

Cau 24: Trong khong gian voi hé toa d0 Oxyz, cho diém A (1; I 1) va hai mit phing
(P) :2x—y+3z-1=0, (Q) : ¥ =0. Viét phuong trinh mit phing (R) chira A4, vudng goéc vai
ca hai mit phing (P) va (Q)

A.3x—y+2z-4=0. B.3x+y-2z-2=0. C. 3x-2z=0. D. 3x-2z-1=0.
Loi giai

(P):2x—y+3z—-1=0 cé vecto phép tuyén iy = (2-13).

(0Q):»=0 ¢ vecto phap tuyén i) = (0;1;0).

Do mit phing (R) vudng géc voi ca hai mét phang (P) va (Q) nén cé vecto phap tuyén
ey =| ooy | = ey =(-3:0:2).

Véy phuong trinh mit phiang (R) la: =3(x—1)+0(y—1)+2(z-1)=0<3x-2z-1=0.

Cau 25: Trong khong gian v6i hé toa d0 Oxyz, mit phang di qua ba diém A(2;3;5), B(3;2;4) va
C(4;1;2) co phuong trinh la
A.3x—y+2z-4=0. B. x+y-5=0. C. y—z+2=0. D. 2x+y-7=0.
Loi giai

Ta co AB =(L-1-1), AC =(2;-2;-3) suyra n= [ZB,ZE] =(1;1;0).

Vi 4B; AC c (ABC) nén (ABC) s& nhan ﬁz[ﬁ,z’] lam mot vecto phap tuyén.
Hién nhién (4BC) di qua A4(2;3;5) nén ta c6 phuong trinh cua (ABC) la
1(x-2)+1(y-3)+0(z-5)=0 <= x+y-5=0.

Cau 26: Trong khong gian Oxyz, mit phang (P):2x+ y+z—2=0 song song v4i mat phang nao dudi
day?
A. x+%y—%z—l=0. B. x-y-z-2=0.C. 4x+2y+2z+4=0. D.2x+y+z-2=0.
Loi giai
+

Xét (P):2x+y+z-2=0va (Q): x+%y—%z—l=0 c6 %z = (P)khong song
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song véi (Q,).
. \ .2 1 1 .
Xét (P):2x+y+z—2=0 va (Qz): x—-y—-z—-2=0co T¢—1:—1:>(P)khongsongsong
voi (0Q,).
. \ ,2 1 1 2
Xét (P):2x+y+z-2=0va (Q,): 4x+2y+2z-4=0 co6 Z:E:E?&T:(P) song song
voi (0,).
. . , 2 11 =2 . g
Xeét (P):2x+y+z—2:O va (Q4): 2x+y+z-2=0 co EZI:I:—zz(P) trung véi
(Q.)-

Cau27: Trong khong gian v&i hé toa d0 Oxyz, cho midt phing (P) c6 phuong trinh:
mx+(m—1)y+z-10=0 va mit phang (Q):2x+y—2z+3=0. V&i gia tri ndo cua dudi day
cua m thi (P) va (Q)vudng goc véi nhau
A.m=-2. B. m=2. C.m=1. D. m=-1.

Loi giai
Mit phang (P): mx+(m—1)y+z-10=0 ¢6 VIPT n, =(m;m~1;1)
Mit phang (Q):2x+y—2z+3=0 c6 VIPT @ =(2;1;-2).

Hai mit phang (P) va (Q)vuéng goc @EL@@Z.@@m.2+(m—l).l+l.(—2) 0

=3Im-3=0=m=1

Cau 28: Trong khong gian v6i hé toa do Oxyz , cho hai vecto a= (2;1;—2) va vecto b = (1; 0; 2). Tim
toa do vecto ¢ 1a tich co hudng cua avab.
A.c=(26,-1).  B.c=(46-1). C.c=(4-6-1). D.c=(2;-6-1)
Loi gidi

Cong thuc tinh tich c6 hudng trong hé truc toa d0 Oxyz ta dugc: c= [ZJ,I;] = (2; —6;—1) .

Ciu 29: Trong khong gian Oxyz, cho mit phang (P):2x+3y+z+2=0. Vécto ndo dudi ddy 1a mot
vécto phap tuyén ciia (P)?
A. 7i,(2;3;1). B. 7i;(2;3;2). C. 7,(2;3;0). D. 7i,(2;0;3).
Loi gidi

Vécto phap tuyén cia (P) 1a 7, (2;3;1).
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Cau 30: Trong khong gian v6i hé toa dd Oxyz , cho mit phing (P) x—=2y+z-5=0. Diém nao dudi day
thudc (P)?
A. P(0;0;-5). B. M (1;1;6). C. 0(2-15). D. N(-5;0;0).

Loi giai

Taco 1-2.1+6-5=0 nén M (1;1;6) thudc mat phing (P).

Céau 31: Trong khong gian Oxyz, cho hai diém 4(-1;2;0) va B(3;0;2). Mit phing trung tryc ciia doan
thang AB c6 phuong trinh 13
A x+y+z-3=0. B.2x-y+z+2=0. C.2x+y+z-4=0. D. 2x—y+z-2=0.

Loi giai

Goi I 1a trung diém ciia doan thing 4B . Suy ra I(1;1;1) va AB = (4-2;2).
Phuong trinh mét phang trung truc ctia doan thang 4B di qua trung diém I cia 4B va nhan
AB 1am vecto phap tuyén nén c6 phuong trinh 1a ():2x—y+z-2=0.

Cau 32: Trong khong gian véi hé toa dd Oxyz , phuong trinh nao duéi day 1a phuong trinh mit phiang di
qua diém M (1;2; —3) va c6 mot vecto phap tuyén n= (l;—2;3).

A. x—2y+3z+12=0. B. x-2y-3z-6=0.
C.x-2y+3z-12=0. D. x-2y-3z+6=0.
Loi giai

Phuong trinh mat phang di qua diém M (1;2;-3) va c6 mot vecto phap tuyén n=(1;-2;3) 1a
1(x-1)-2(y—-2)+3(z+3)=0 = x-2y+3z+12=0.

Chu 33: Trong khong gian véi hé toa dp Oxyz, cho hai diém 4(5;—4;2)va B(1;2;3). Viét phuong trinh

cua mit phang (P) di qua A va vudng géc véi duong thing AB .

A. 2x-3y—-z-20=0. B.3x-y+3z-25=0.
C.2x-3y-z+8=0. D. 3x-y+3z-13=0.
Loi giai

Ta co: AB =(—4;6;2) = —2(2;-3;-1)
Mit phing (P) di qua 4(5;—4;2) nhan n = (2;-3;~1) lam vecto phap tuyén.
Do d6, phuong trinh mit phang (P): 2(x—5)-3(y+4)-1(z-2)=0<2x-3y-2z-20=0

Cau 34: Trong khong gian Oxyz, cho ba diém A(-11;1), B(2;1,0) C(1;-1;2). Mat phang di qua 4 va
vudng goc v6i duong thang BC c¢d phuong trinh 1a
A.3x+2z+1=0. B. x+2y-2z+1=0. C. x+2y—-2z-1=0. D. 3x+2z-1=0.
Loi gidi

Ta c6: BC =(~1;-2;2) 1a mdt vécto phap tuyén clia mit phang (P) can tim.
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n=-BC = (1;2;-2) cling la mét vécto phap tuyén ctia mét phang (P) .

Véy phuong trinh mat phang (P)1a x+2y—2z+1=0.

Chu 35: Trong khong gian Oxyz , cho diém M (2;-1;4) va mit phang (P):3x -2y +z+1=0. Phuong

trinh cua mét phing di qua M va song song v6i mit phing (P) la

A. 2x-2y+4z-21=0. B.3x-2y+z-12=0.
C.2x-2y+4z+21=0. D.3x-2y+z+12=0
Loi giai

Phuong trinh ciia mit phing di qua M va song song véi mit phang (P) la
3(x=2)-2(y+1)+(z-4)=0=3x-2y+z-12=0.

Chu 36: Trong khong gian Oxyz , phuong trinh mit phiang (P) di qua 3 diém M (-2;0;0), N(0;-1;0)
va P(O;O;3) la

A.3x+6y-2z-6=0. B. 2x+y—-3z-1=0.
C.3x+6y—-2z=0. D. 3x+6y—-2z4+6=0.
Loi giai

Ap dung phuong trinh mit phan theo doan chén, ta c6 phuong trinh mit (MNP) 1a

2 i 1o 3x+6y-2246=0.
213

Chu 37: Trong khong gian Oxyz, phuong trinh mét phang (P) di qua 3 diem A(-1;1;3), B(2;-1;3),

C(2;2;-1) la.
A. 8x+12y+9z-31=0. B. 8x+12y+9z+31=0.
C.8x-12y+9z-31=0. D. 8x+12y-9z+31=0.

Loi giai
Mit phéng (ABC) nhan AB = (3;-2;0), AC =(3;1;-4) lam cdp vecto chi phuong nén c6 mot
vecto phap tuyén 1a » = [E,R‘J =(8;12;9).
Mit phing (4BC) di qua diém A(-1;1;3) vanhan 7 = (8;12;9) lam mét vecto phép tuyén nén
c6 phuong trinh: 8(x+1)+12(y—1)+9(z-3)=0<8x+12y+9z-31=0.

Chu 38: Trong khong gian Oxyz , phuong trinh mit phang (P) di qua hai diem 4(2;-1;0), B(1;1;2) va

vudng géc véi mit phang (Q): x+y+2z-3=0 la.

A. 2x+4y—-3z-8=0. B. 2x+4y-3z=0.
C.2x+4y-3z+8=0. D. 2x—-4y-3z=0.
Loi giai

Mt phing (Q) c6 mdt vecto phép tuyén n(g) = (1;1;2).
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Mit phéng (P) di qua hai diém A(2;-1;0), B(1;1;2) va vudng goc voi mit phing (Q) nénco

ciip vecto chi phuong 1a 4B = (~1;2;2) va n() =(1;1;2). Do d6 (P) cé vecto phap tuyén la:

ne) =[ﬁ;ﬁ(g)] =(2;4;-3).

Mt phéng (P) diqua diém A(2;-1;0) vanhan n(r) = (2;4;-3) lam mot vecto phap tuyén nén
c6 phuong trinh: 2(x—-2)+4(y+1)-3(z-0)=0<2x+4y-3z=0.

Cau 39: Trong khong gian Oxyz , phuong trinh mit phang (P) di qua diém M (2;1;—2) va vuong goc
v6i hai mit phang (Q):x+y+2z-3=0 va (R):x-y—-z+4=0 la.
A. x+3y-2z49=0. B.2x+y—-2z-9=0.C. x+3y—-2z-9=0.D. 2x+y—-2z+9=0.
Loi giai

Mit phéng (Q), (R) c6 mot vecto phap tuyén 1an lugt 13 n() = (1;152) va n = (1;-1;-1).

Mit phang (P) di qua diém M (2;1;—2) va vudng géc véi hai mit phing (Q)va (R) nén c6
cdp vecto chi phuong 1 n(o) = (1;1;2) va n(r) = (1;-1;—-1). Do do6 (P) ¢6 vecto phap tuyén 1a

nn = [ mesaem | = (1:3;-2).

Mit phing (P) di qua diém M (2;1;—2) va nhan ne) = (1;3;-2) lam mét vecto phap tuyén
nén ¢ phuong trinh: 1(x-2)+3(y-1)-2(z+2)=0= x+3y-22z-9=0.

Chau 40: Trong khong gian Oxyz , phuong trinh mét phang (P) di qua diém N(2;1;-2), song song véi
truc Oy va vudng goc v6i mit phing (Q) x—-2y+z-8=0 1a
A x-z-4=0. B.x-z+4=0. C.2x+y-2z-4=0.D. 2x+y—-2z+4=0.
Loi gidi
Truc Oy c6 mdt vecto chi phuong 1a j = (0;1;0). Mat phing (Q) mot vecto phap tuyén la
%(Q) = (l;— 2;1) .

Mt phang (P) di qua diém N(2;1;-2), song song vé6i truc Oy va vudng goc véi mit phing
(Q) nén co cdp vecto chi phuong 1a j =(0;1;0) va n() = (1;-2;1). Do d6 (P) c6 vecto phap
tuyén 1a: n(p) = D;ﬁ(g)] =(1;0;-1).

Mit phing (P) di qua diém N(2;1;—2) vanhan n(s) = (1;0;-1) 1am mot vecto phap tuyén nén
c6 phuong trinh: 1(x—2)+0(y—-1)-1(z+2)=0< x—z-4=0.

Chu 41: Trong khong gian Oxyz , cho hai diém 4(-1;0;1) va B(2;1;0). Phuong trinh mat phang (P) di

qua A vavuong géc voi 4B la

A. (P): 3x+y—z+4=0. B. (P): 3x+y-z-4=0.
C.(P): 3x+y—-z=0. D. (P): 2x+y—-z+1=0.
Loi gidi
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Do mit phing (P) vudng géc AB nén chon mdt vecto phép tuyén % =AB=(3;1;-1).

Suyra (P): 3(x+1)+y—(z-1)=0<(P): 3x+y-z+4=0.

Céu 42: Trong khong gian Oxyz , phuong trinh mit phéing (P) di qua diém A(0;1;3) va song song vdi
mit phang (Q):2x-3z+2025=0 1a

A. (P):Zx—3z+9=0. B. (P):2x—3z—9=0.
C. (P):Zx—3z+3=0. D. (P):Zx—3z—3=0.
Loi giai
quaA(O;l;3)
Ta co (P): - - :>(P):2(x—0)+0(y—1)—3(z—3)=0
VTPT: nwy = ny =(2;0;,-3)

=2x-3z+9=0.
Cau 43: Trong khong gian Oxyz , phuong trinh ciia mét phing (P) di qua diém B(2;1;-3), ddng thoi
vudng géc voi hai mit phang (Q):x+y+3z-5=0, (R):2x—y+z-1=01a

A. 4x+5y-3z+22=0. B. 4x-5y-3z-12=0.
C.2x+y-3z-14=0. D. 4x+5y-32z-22=0.
Loi giai

ny =(11:3)

Vecto phép tuyén ctia mit phing (Q) va (R) lan luot 1 .
ne =(2;-1;1)

P)L(Q aj_n_g' o
{EP;iER;:{;L; = VTPT n, =|:nQ’nR:|=(4;5;—3),

Mit phing (P) di qua diém B(2;1;—3)va vecto phép tuyén n, = (4;5;-3) c6 phuong trinh
4(x=2)+5(y-1)-3(z+3)=0<=4x+5y-3z-22=0.

Chu 44: Trong khong gian Oxyz , mit phang di qua diém M (1;-1;1), N(2;1;2) va song song véi truc

Oz c6 phuong trinh la
A. x+2y+z=0. B. 2x-y-3=0. C.x+2y4+z-6=0. D. 2x—y+5=0.
Loi giai

Ta co: m(l;z;l);l;(o;o;l) = [W,fc] =(2;-1;0) la vecto phap tuyén ctia mit phang.
Phuong trinh mat phing di qua diém M (1;-1;1) c6 véc to phéap tuyén (2;-1;0) 1a:

2(x—1)—1(y+1)=0<:>2x—y—3=0.
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Cau 45: Trong khong gian Oxyz, cho mit phéng (P):2x—y+2z+11=0 va hai diém

A(1;0;-2),B(-1;—1;3). Mit phang (Q) di qua hai diém 4,B va vudng goc v6i mit phang (P)

c6 phuong trinh la
A.3x+14y+4z4+5=0.B. 2x—y+2z-2=0.

C.2x—y+2z+2=0. D. 3x+14y+4z-5=0.
Loi giai
Goi n,,n, 1an lugt 1a vecto phap tuyén cia hai mét phiang (P) va (Q).
Taco: 4B =(-2;-1;5), n, =(2;-1;2).
Vi (Q) diqua 4,B va (Q)L(P)nénn, L 4B, n, L n,
Chon n, = 4B,n, | = (3;14;4).
Do d6 phuong trinh ciia (Q) 1a: 3(x—1)+14(y—-0)+4(z+2)=0 hay 3x+14y+4z+5=0.

PHAN II. Cau tric nghiém diing sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon dung hoic
sai.

Caul: Trong khong gian Oxyz, cho diém A(1;2;5) va mit phang (e):x+2y+2z—6=0. Xét tinh
dung sai ctia cac khang dinh sau:
a) Véc to n = (1;2;2) 1a mét vecto phap tuyén cua (a) .

b) Phuong trinh mt phing (3) di qua diém A va song song véi mdt phing (&) c6 phuong trinh
xX+2y+2z+15=0

c) Phuong trinh mt phang () di qua hai diém O va 4 dong thoi vudng géc véi mit phing

(@) co phuong trinh 2x—y =0.
d) Diém M e (a)sao cho 4,0,M thing hang thi toa do M (%;%;2) .
Loi gidi
a) Pung: Theo dinh nghia vecto n = (1;2;2) 1a mt vecto phap tuyén cua ().
b) Sai: Phuong trinh mét phing (3) di qua diém A va song song véi mét phang (c) nén:
n, =(1;2;2), do d6( ) ¢ phuong trinh: x —1+2(y-2)+2(z-5)=0< x+2y+2z-15=0
¢) Pung: Phuong trinh mit phang (7) di qua hai diém O va A ddng thoi vudng goc véi mit
n, LOA=(1;2;5) _

phéng a)nén < _~ =>n, = @,ﬁ =(-6;3;0)=-3(2;-1;0),
(«) {npln:(m;z) ; =[0da]= (-6:3:0) = 3(2-10)

Do d6(8) co phuong trinh: 2x -y =0.
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TOAN 12 - CHUO'NG TRINH MO

Cau 3:

AL

d) Dung: Diém M e (a)sao cho 4,0,M thing hang
Do M e(a):x=6-2y—-2z= M(6-2b-2c;b;c)

Vi 4,0,M thing hang nén OM (6 - 2b - 2¢;b;c) = k.OA = (k; 2k;5k)

pod
6-2b—2c=k 5 -
Sb=2k S<dce=2 :M(E;E;ZJ.
c=5k k:g
5

Trong khong gian voi hé truc toa dd Oxyz , cho ba diém A(1;2;-2);B(2;1;2);C(3;-2;1). Xét
tinh ding sai ciia cac khang dinh sau:

a) Phuong trinh mét phang (P) di qua badiém 4,B,C c6 mdt vecto phép tuyénla n = [E,A—C]
b) Phuong trinh mit phang (P) 1a 13x+5y—2z+27=0.

c) Phuong trinh mit phang di qua diém 4(1;2;-2) vanhan BC lam véc to phdp tuyén c6 dang:
1(x+1)x—3(y+2)—1(z—2)=0.

d) Phuong trinh mit phing di qua ba diém E;F;K lan luot 14 hinh chiéu vudng goc cia A 1én

truc Ox;Oy; Oz c6 phuong trinh%+%—§:1.
Loi giai
o |AB=(L-n4)
a) Ding: Vi {__ :»ABikAc:snP:[AB,AC]:(B;s;_z).
AC =(2;-4;3)

b) Sai: Phuong trinh mét phang (P) la
13(x=1)+5(y-2)-2(z+2) =0 13x+5y—2z-27=0.

¢) Sai: Phuwong trinh mat phang di qua diém A(1;2;-2) vanhan BC = (1,-3;—-1) lam véc to
phap tuyén c6 dang: 1(x—1)x-3(y-2)-1(z+2)=0.

d) Blng: Toa d6 ba diém E(1;0;0); F(0;2;0); K (0;0;-2) 1an luot 13 hinh chiéu vudng goc cua

A(1;2;-2) 1én truc, nén mat phing (EFK ) c6 phuong trinh %+ % _Z_1.

2
Trong khong gian Oxyz , cho bon diém A(1;2;1), B(-2;1;3),C(2;-1;1) va D(0;3;1). Xét tinh

dung sai ciia cac khang dinh sau:
a) Phuong trinh mit phing (4BC) 1a 3x+ y+5z-10=0.

b) Bén diém 4,B,C,D tao thanh tir dién.
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¢) Mit phing (P) chira 4B va song song voi CD ¢6 mdt vecto phap tuyén la a = (4,-2;7).

d) C6 2 mit phang di qua 2 diém A4, B sao cho khoang cach tir C va D dén mit phang d6 bang
nhau va 2 mit phang nay déu di qua diém M (1;2;1).
Loi gidi

a) Ding: Ta c6 4B = (~3;-1;2),4C = (1;-3;0) suy ra | 4B,4C | =(6;2:10).
Suy ra phuong trinh mit phing (ABC) 1a 3x+y+5z-10=0.
b) Pung: Tac6 3.0+3+5.1-10=-2=0 nén D ¢ (4BC).
Do d6 bon diém 4,B,C,D tao thanh ti dién.
¢) Sai: Ta c6 mit phing (P) chita AB va song song véi CD c6 mét vecto phap tuyén la
ji =| 4B,CD | = (-8;~4;-14).
Vi 7i khong cing phuong véi @ nén G =(4;-2;7) khong la vecto phap tuyén cia (P).
d) Ding: Trudmg hop 1: (P) qua hai diém 4 | B va song song véi CD, khi d6 (P) c6 vecto
phap tuyén 1a [ﬁ,@] =(-8-4;-14) va Ae(P)=(P):4x+2y+7z—-15=0.
Vi41+22+7.1-15=0nén M (P).
Trudong hop 2: (Q) qua hai diém A, B cit CD tai trung diém [ ciia doan CD va ta ¢6
1(1;1;1) = A41(0;-1;0) nén vecto phap tuyén cua (0) 1a [ﬁﬂ] =(2;0;3) nén phuong trinh
(0):2x+3z-5=0.Vi2.1+3.1-5=0 nén M €(Q).

Ciau4: Trong khong gian Oxyz, cho A4(2;0;0),B(0;2;0),C(0;0;3). Xét tinh dung sai ciia cac khing

dinh sau:
a) Mot vecto phap tuyén cla mat phang (A4BC) 1a n = (3;3;2).

b) Mit phang di qua C va vudng goc voi duong thang AB c6 phuong trinh 1a x—y = 0.
¢) Mit phing chira duong thing 4B va vudng goc voi (ABC) c6 phuong trinh la:
x+y-3z+2=0..
d) Goi M (a;b;c) (Oyz)sao cho \m +MB + M—C‘ nho nhét thi khi d6 3(a+b)+c=5.
Loi giai

a) Plng: Phuong trinh mit phang (ABC):§+%+§: 1< 3x+3y+2z-6=0.

Suy ra mét vecto phap tuyén ctia mét phang (4BC) 1a n=(3;3;2).

b) Ding: Goi («) 1a mét phang qua C va vudng gbc véi AB.
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Mit phéng (@) c6 vecto phap tuyén 12 4B = (-2;2;0) = -2(1;-1;0).
Phuong trinh cia () 14 1(x-0)—-1(y-0)+0(z-3)=0< x -y =0.

c) Sai: Goi () la mit phang mit phang chira duong thing 4B va vudng goc véi (ABC) cb
vecto phap tuyén cua () 1a: n, = [E,;z] = (4;4;-12) = 4(;;1;-3).

Phuong trinh ciia (£) 1a: 1(x—2)+1(y-0)-3(z-0)=0< x+y-3z-2=0.

d) Sai: Goi G la trong tdm cua tam gidc ABC,ta cod G[%;%;lj.

Vi [0 + MB + MC| = 3|MG)|.suy ra \M+M§+MEM @Wa

Ma M € Oyz = M phai 14 hinh chiéu cia G 1én Oyz = M (0;%;1}

=3(a+b)+c=2+1=3.

Cau5:  Trong khong gian véi hé truc toa do Oxyz , cho mit phang (P):(4—a)x—(a+3)y+z+1=0
va mit phing (Q):3x -4y +z+3=0.Xét tinh dung sai cta cac khang dinh sau:
a) Mit phang (P) va mit phing (Q) song song véi nhaukhi a =1.
b) Mit phang (P) va mit phiang (Q) vudng goc véi nhau khi a = 2.
¢) Khong c6 gié tri nao ctia ¢ dé hai mat phang trén tring nhau.
d) Mit phing vudng goc véi ca hai mit phang trén c6 vecto phap tuyén 1a 7 = (L-1;-7).
Loi gidi
bap an: a) bung, b) Sai, ¢) bung, d) Dling
a) Pung: Khi a =1 ta co n, = (3;-4;1) va n, = (3;-4;1). Vi n, =n, va 1# nén (P)/ (Q).
b) Sai: Khi ¢ =2 thitaco n, =(2;-51) va n, = (3;-41).

Vi n,.n, =23+ (=5).(-4)+1.1=27# 0 nén (P) va (Q) khong vudng goc v6i nhau.

c) Ding: Hai mit phing (P) va (Q) trung nhau khi 4;61 = —(a;—3) =%

W | =

Vilz % nén khong c6 gia tri nao clia ¢ dé hai mat phang trén tring nhau.

d) Pang: Ta co: n,n=(4-a).l+(a+3).1-7=0 Vi n,n=3.1+4.1-7=0.

Véy n = (1;-1;-7) 1a vecto phap tuyén clia mét phang vudng goc véi ca (P) va (Q).
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Cau 6: Trong khong gian Oxyz cho ba diém A(3;5;-1), B(7;x;1), C(9;2;y), D(-1;2;3). Xét tinh

dung sai ctia cac khang dinh sau:
a) Toa 6 diém M trung diém cua doan 4D la (1,7:1).

b) Toa do diém E dé tir gidc OADE 1a hinh binh hanh 1a (-4;-3;4).

c) Toa d0 diém C dé tam gidc ACD vuédng tai 4 1a (9;2;11).

d) Débadiém 4, B, C thing hang thi gia tri cua biéu thirc x + y bang 5.
Loi gidi

a) Sai: M trung diém cua doan ADsuy ratoa do M la [1;%;1) .

b) Bung: Gia st E(x;y;z)

x=-4
T gidc OADE la hinh binh hanh < 4D = OF < |y =—-3= E(—4;-3;4).
z=4

¢) Sai: Ta co: AC = (6;-3;y +1), 4D = (~4;-3;4)

Tam gidc ACD vudngtai 4 suyra AC L AD < AC.AD =0
& 6(—4)+(=3)(3)+(y+1)4=0=y =% nén C(9;2;%).
d) bung: Ta co: ﬁ:(4;x—5;2), E:(6;—3;y+1)

4= 16 k=

Badiém 4, B, C thanghiang < AB=kAC < {x-5=k(-3) < {x=3 = x+y=5.
2=k(y+1) y=2

w | N

Cau7: Trong khong gian Oxyz cho tam gidc ABC c6 A(1;-1;1), B(2;1;-2), C(0;0;1). Xét tinh ding
sai cua cac khang dinh sau:
a) Toa d0 trong tim G cua tam giac ABC la (1;0;0).

b) Toa d6 diém E e Ox sao cho AE 1 BC la (-1;00).

¢) Toa d0 diém M thoa mdn AM = AB - AC la (3:0;2).

d) Tim toa d¢ tryc tam H cia tam giac ABC co toadod la (g;-g;g) .
Loi giai

a) Dung: Toa d trong tim G clia tam giac 4BC 1a (1;0;0).

b) Dung: Vi E € Ox = E(x;0;0) ma AE L BC <> AE.BC =0
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Tacd AE =(x-1;1;-1),BC = (-2;-1;3)
AEBC =05 (x—-1)(=2)+1.(-1)-13=0 x=-1= E(-1,00).
¢) Sai: Gia st M (x;;z) = AM = (x - Ly +1;z-1)

x-1=2 x=3

AB-AC=CB=(2;-3)=> AM =AB-AC & {y+1=1 <{y=0 = M(3;0;-2).
z—-1=-3 x=-2

d) Bung: Gia st H (x;y;z). Ta co: BC = (_2;_1;3),14—(; _ (—1;1;0),[ﬁ,A—C] ~ (-3-3-3)
AH =(x-Ly+1z-1),BH =(x -2y -1,z +2),CH = (x;y;z - 1).

AH 1 BC AH.BC =0
Khi d6: { BH L AC < {BH.AC=0
%, R‘,C—H dong phang [R’,R’]C—H =0

—2(x—1)—(y+1)+3(z—1)=0
S —(x=-2)+(y-1)=0 = yz—i:H(g;—i;§j
-3x-3y-3(z-1)=0

Cau8: Trong khong gian Oxyz véi ba vecto don vi i, j,k , cho A(1;1;2), B(2;-1;0),u = (1;-2;-1).
Xét tinh dung sai ctia cac khang dinh sau:

a) Tich c6 hudng cua hai veccto i va ; 1a vecto k.
b) [&,?] = (0;1;2).
0) [E,&]:(é;l;o).
d) [@,ﬁ]:(2;4;—3).
Loi giai
i=(1;0;0) .

a) bung: Taco < _ = f,}' =(0;0;1)=k.
{j=(0;1;0) [ ] (0:0:1)

b) Sai: Ta c6
' =(1;0;0)

4B =(1;-2;-2)

u=(1;-2;-1) = [Ej] =(-2;-1;0).
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04 =(1;1;2)

- (2;_1;0)3 [ 04,08 |=(2;4;-3).

d) bung: Ta co {
Cau 9: Trong khong gian Oxyz , cho ba diém A(-1;1;0), B(1;-1;2), C(1;—2;1) . Xét tinh dung sai cua

cac khing dinh sau:

a) Mot vecto phap tuyén cua mit phing (ABC ) la [E,A—C] .

b) Vecto 7 =(1;2;3) 1a mdt vecto phap tuyén ciia mét phang (ABC).
¢) Vecto u = (1;1;0) 1a mét vecto phap tuyén ctia mat phing di qua O va chira dudng thang 4B .
d) Vecto v = (1;2;3) 1a mot vecto phap tuyén cia mit phing song song v6i hai dudng thang 4B
va OC.

Loi giai
a) Bang: Ta c6 mot vecto phap tuyén ctia mit phang (ABC) la [E,TC] .
AB =(2;-2;2)

= [E,R‘] = (4;2;—2) 12 mot vecto phéap tuyén cua mit phing
AC = (2;—3;1)

b) Sai: Ta c6 {

(ABC).Ma n =(1;2;3) khong cung phuong véi [E,R‘] do %7& 2 hén n=(1;2;3) khong la

\S]

mot vecto phép tuyén ciia mit phang (ABC).

d) Dung: Ta c6 mdt vecto phap tuyén ciia mat phang di qua O va chira dudng thing 4B la

[O—AO—B] =(2;2;0). Ma n=(1;1;0) cung phuong voi [m@] nén 7 =(1;1;0) ciing la mot

vecto phép tuyén cta mit phang di qua O va chira duong thing 4B .

d) Sai: Ta c6 mot vecto phap tuyén cuia mit phang song song v&i hai dudng thang 4B va OC la

[E,%]=(2;0;—2). Ma ;:(1;2;3) khoéng cung phuong véi [E,W]] nén \7:(1;2;3)

khong phai 1a mot vecto phép tuyén ciia mat phang song song vai hai duong thang 4B va OC.
Cau 10: Cho céc diém A(1;-2;0); B(2;-1;1);C(1;1;2). Xét tinh diing sai cua cac khang dinh sau:

a) Phuong trinh mit phing (4BC) 1a x+2y-3z-3=0.

b) Phuong trinh mit phang («) qua A va vudng gbéc véi BC 1a x—2y—z—-5=0.

¢) Phuong trinh mit phing trung truc () ciia doan AC 1a 6y +4z-1=0.

d) Phuong trinh mét phang (y) chira truc Ox vadiém C 1a 2y +z=0.

Loi giai
a) Sai: Ta co 4B = (1;1;1); AC = (0;3;2)
Vecto phép tuyén ctia (ABC) 1a n = [E,A—C} =(-1-2;3).

Phuong trinh mjt phang (ABC) la: —1(x—1)-2(y+2)+3z=0 hay x+2y-3z+3=0
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b) Plng : Vecto phap tuyén cua () 1a n=BC =(-1;2;1).
Phuong trinh mat phang (a) 1a: —1(x—1)+2(y+2)+1z=0 hay x—2y-z—-5=0

¢) bung: Ta ¢6 trung diém cta doan AC 1a M (1;;;1}

Vecto phap tuyén ciia (B) 1a n =AC =(0;3;2).

Phuong trinh mét phang () la: O(x—1)+3(y+%j +2(z—-1)=0 hay 6y +4z—-1=0
d) Sai: Ta c6 i =(1;0;0);0C = (1;1;2)

Vecto phap tuyén cua (y)lan= F,ﬁ} =(0;-2:1).

Phuong trinh mat phang (A4BC) 1a: 0x—2y+1z=0 hay 2y —z=0

Cau 11: Trong khong gian Oxyz, Cho tam giac ABC v6i A(L;1;1),B(1;2;2),C(4;1;0). Xét tinh ding
sai cua cac khang dinh sau:
a) AB = (0;1;1).

b) Tich c6 huéng cia hai vecto AB, AC 1a a = (-1;3;-3).
¢) BC,b =(6;-2;-4) 1a cdp vecto chi phuong ciia mit phang(ABC).
d) Vecto phap tuyén clia mit phang (4O0B) 1a: n = (1;1;2).
Loi gigi
a)Pung: 4B = (x, —x,;v, — vz, —2z,) = (0;1;1)
b) Pung: Ta co: 4B = (O;l;l),TC" =(3;0;-1) va a= [E,R’] =(-1;3;-3)
¢) Sai: Ta co: BC = (3:-1;-2)

Do d6 b=2BC nén ﬁ’,l; 1a hai vecto cung phuong. Do d6 E?,l; khong phai la cap vecto chi
phuong clia mit phing (ABC).
d) Sai: Mt phing (AOB) c6 cp vecto chi phuong 04 = (1;1;1),08 = (1;2;2) nén cb vecto phép
tuyén la: n = [a,@] =(0;-1;1).

Cau 12: Trong khong gian Oxyz, Cho cac diém A(1;-2;-1),B(4;1;2),C(2;3;1) . Xét tinh dung sai cia

céc khang dinh sau:
a) AB = (3;3:3).

b) Ba diém 4,B,C khong thang hang.
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¢) Mit phing di qua 3 diém A4,B,C c6 vecto phap tuyén 1a: g = (3;1,-4).

d) Mit phing () di qua 4 dong thoi song song véi Oy va duong thing BC 6 vecto phap
tuyén 1a: n = (1;0;2).

Loi giai
a) Dung: AB = (x, —x,:y, - v32, —2,) = (3:3:3)
b) Pung: Hai vecto AB = (3;3;3),A—C =(1;5;2) khong cung phuong nén 3 diém 4,B,C khong
thang hang.
c) Pung: Mit phang (ABC) ¢ cdp vecto chi phuong 4B = (3;3;3), 4C = (1;5;2) nén ¢b vecto
phap tuyén la: b= [E,R’] =(-9;-3;12). Do do a= (3;1;-4) cling 1a mot vecto phap tuyén

ciia mit phang (A4BC).

d) Sai: Vecto j =(0;1;0) c6 gid song song mit phing (a); vecto BC =(-2;2;-1) c6 gié song

song mit phing (). Hai vecto /,BC khong cung phuong.

Do d6: mit phang (a) c6 cdp vecto chi phuong j = (0;1;0),BC = (~2;2;~1) nén mit phang (a)
¢6 vecto phap tuyén 1a: n = [},ﬁ] =(-1;0;2).

Cau 13: Trong khong gian véi hé toa do Oxyz , cho 3 diém A(a;0;0), B(0;5;0), C(0;0;c) v6i a, b, c
déu dwong. Xét tinh diing sai ciia cac khing dinh sau:

a) Mit phiang (A4BC) c6 phuong trinh Xy % + 2o
a c

b) Mit phang (ABC) di qua diém G(1;2;3) sao cho G la trong tim cta A4BC la
6x+3y+2z+18=0

c) Mt phang (A4BC) di qua diém H (1;1;1) sao cho H 14 tryc tim A4BCla x+y+z-3=0

d) Mt phang (A4BC) di qua diém M (2;-2;3) sao cho do dai O4,0B,0C theo thit ty tao thanh

cap sb cong co cong sai bang 2. Khoang cach tir goc toa dd O t6i mat phang (a) bang 7 véi
n

™ 1a phan s t6i gian, khiddé T =m+n=19.
n

Loi giai
a) Pung: Theo phuong trinh mit phing theo doan chén ta c6 mit phing (ABC ) c6 phuong trinh

£+Z+£:1
a b c
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a
“.
3 a=3
1 ) . b
b) Sai: Vi G la trong tim AABC ta co §=2© b=6
c c=9
f_3
3

Mit phang (ABC) c6 phuong trinh §+%+g:1© 6x+3y+2z—18=0

1. 1.1,
He(4BC) |, 375 a=3
c) bung: Vi H(1;1;1) 1a tryc tim A4BC ta c6 HABC=0 <! —b+c=0 <{b=3
HB.AC =0 a—-c=0 c=3

Phuong trinh (4BC)la: x+y+2z-3=0

d) Dung: Gid str mit phing (@) céttia Ox tai diém c6 hoanh d¢ bang a (a > 0) khi d6 phuong

trinh mét phing (a) c6 dang I S

a a+2 a+4

=1.

Do (a) diquadiémM(2;—2;3) néntacéer 2 + 3 =loa=2.
a a+2 a+4

Vay (a) cit Ox,0y, Oz lan luot tai A(2;0;0), B(0;4;0),C(0;0;6).
Goi d =d(0,(4BC)).

1 1 1 1 1 1 49

1 1
Ap dung cong thirc tinh nhanh ta c6 — = =t — ==
P 8 cons 22 47 6* 144

+ +
d> 04> OB* 0C?

144

=d'=—
49

:d:%.Véy: T=m+n=19.

Cau 14: Trong khong gian Oxyz , cho ba diém A(L;1;1); B(1,-2;3);C(2;-1;2) . Xét tinh diing sai ctia cac
khang dinh sau:
a) Ba diém 4,B,C di cho thang hang.

b) C6 v6 sb mit phing di qua ba diém A4, B,C di cho.

¢) Mit phang (A4BC) c6 mét vecto phap tuyén 7 = (1;2;3).

d) Mit phang (ABC) c6 phuong trinh 1a x+2y+3z-6=0.
Loi giai

a) Sai: Taco: AB = (O;—3;2);A—C =(L,-2;1)va %i _—z = AB; AC khong cung phuong. Do d6 ba
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b) Sai: Ba diém A4,B,C khong thing hang nén ton tai mot mit duy nhat qua ba diém nay. Vay
¢) Bang: Ta c6 vecto phap tuyén 7 = [ﬁ,ﬁ] =(1;2;3).

d) Pung: Mt phing (ABC) di quadiém A4(1;1;1) vanhan vecto n = (1;2;3) lam mdt vecto phap
tuyén la: 1(x—1)+2(y—1)+3(z—1)=0hay (4BC):x+y+z-6=0.

Cau 15: Trong khong gian Oxyz, cho diém 4(2;0;-3) va cdc u = (~1;-2;5), v =(3;—1;—2). Mit phang
(a) diqua 4 vanhan ZI,; lam cdp vecto chi phuong. Xét tinh diing sai cta cac khang dinh sau:
a) Mot vecto phap tuyén cta mit phing (a) la n= (9:13;7).

b) Phuong trinh mét phang (a):9x+13y+72z-2=0.
c) Mit phang («) di qua diém M (1;-2;-3).
d) Mat phang (R) diqua M song song v6i (c) c6 phuong trinh x+2y +5z+18=0.
Loi gidi
a) Ping: Mit phang () nhan u,v 1am cdp vecto chi phuong nén (er) 6 mot vecto phép tuyén
1a n, = [ﬁ,;] = (9;13;7).
b) Sai: Phuong trinh mit phang ():9(x—2)+13y+7(z+3)=0< 9x+13y+7z+2=0.

c) Sai: Thay diém M (1;-2;-3) vao phuong trinh mdt phang (e):9x+13y+7z+2=0 ta thdy

khong théa man.

d) Sai: Mit phing c6 dang (R):9x+13y+7z+d =0(d #2)
Vi mit phang qua M (1;-2;-3) nén thay vao ta suy ra d =38 (thoa man)
Vay phuong trinh mit phang(R):9x+13y +7z+38=0

Céu 16: Trong khong gian véi hé toa do Oxyz, cho diém M (-2;1;3). Mat phing (P) di qua diém M
va cét ba truc toa do tai cac diém A, B,C khac géc toa dd O sao cho tam giac 4BC co tryc tam

M . Xét tinh diing sai ctia cac khing dinh sau:

a) Hinh chiéu cua diém M trén truc Ox 1a H (—2;0;0) .

b) Mit phiang (P) c6 mot vécto phap tuyén 1a n = (2:-13).

¢) Phuong trinh mét phang (P) 1a 2x—y-3z+14=0

d) Mit phéng (Q): x—y+2z-3=0 vudng goc vdi (P)
Loi gidi

a) bung:
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b) bung:
Do tir dién OABC vuéng tai O va H(-2;0;0) la tryc tim nén OH 1 (ABC), hay OH L (P)
Mit phéng (P) co6 mot vécto phap tuyén 1a HO = (2;-1;3).
¢) Sai:Phuong trinh mit phang (P) di qua M (-2;1;3) c6 mét vécto phap tuyén HO = (2;-1;3)
la: 2(x+2)—(y—1)=3(z=3) =0 2x—y-3z+14=0
d) Dung: Mat phing (Q) c6 mdt vécto phéap tuyén 1a n, = (1;-1;1).
Mit phang (P) c6 mét vécto phap tuyén 1a 7, = (2;-1;-3).
= n.n, =1.2+(-1).(-1)+1.(-3)=0=(P) L(0Q)
Cau 17: Trong khong gian véi hé toa do Oxyz, cho cac diém A(;1;3),B(-1;3;2),C(-1;2;3) . Xét tinh

dung sai cua cac khang dinh sau:

a) Vecto AB va AC cung phuong.

b) Piém G{%lﬂ;gj 1a trong tam tam gidc ABC .

c) Mit phang (A4BC) c6 phuong trinh 1a: x+ay+bz+c=0.Khid6 a+b+c=4
d) biém M (1;2;3) thugc mat phang (4BC).

Loi gidi
a) Sai: AB = (—2;2;—1);A—C = (—2;1;0)

Ta co =2 # % # % Do d6 AB va AB khéng cung phuong.

b) bung:

¢) Sai: 4B =(-2;23-1);4C = (-2:1;0) = | 4B; 4C | =(1;2;2)

Mit phing (ABC) di qua 4 vanhan vecto n = (1;2;2) 1a mdt vecto phap tuyén.
Phuong trinh mét phang (4BC) 1a 1(x—1)+2(y-1)+2(z-3)=0

= (ABC):x+2y+2z-9=0.Khid6 a=2;b=2c=-9=>a+b+c=-5.

d) Sai: Toa @6 diém M khong théa min phuong trinh mit phang (ABC) vil+22423-9#0.
Do d6 M khong thudc mit phang (4BC).

Chu 18: Trong khong gian Oxyz , cho diém A(2;-3;1) va mat phang (@):x+2y—z+1=0. (P) la mit
phang di qua 4 va song song véi (a) . Xét tinh ding sai ctia cdc khang dinh sau:
a) Moi mit phang c6 pt dang x+2y —z+m =0 (m la tham s thuc) déu song song véi ().

b) (P) vuéng gbe véi mit phang (Q):2x -3y —4z=0.
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¢) (P) c6 phuong trinh dang ax +by +cz+d =0 voi %: %
d) (P) diqua diém M (1;2;-1).
Loi giai
a) Sai: Néu m =1 thi mét phang d6 s& tring véi mét phang («).
b) Png: Do (P)//(a)=> Vecto phap tuyén lan luot 1a n, = (1,2;-1); n, = (2;-3;-4).
Ta co: n,m, =1.2+2.(-3)+(-1).(-4)=0= (P) L(Q).
¢) Ping: Do (P)//(a)=> Vecto phap tuyén n, = (1;2;-1) va (P) di qua diém 4(2;-3;1)
:>(P):1.(x—2)+2.(y+3)—1.(z—1)=0:>(P):x+2y—z+5:0:>azl;d:S:gzé.
d) Sai: Theo trén ta biét (P):x+2y—z+5=0
Thay toa do diém M (1;2;-1) vao pt cia (P) ta duge: 1+2.2—(=1)+5=0 (vo li).
Vay (P) khong di qua M .
Cau 19: Trong khong gian Oxyz, cho diém A(0;2;-2) va cdc mit phang (&):x+2y-2z-1=0,
(ﬁ):x+2y—22+5=0.
a) Goi (P) la mat phing di qua diém A4 va song song véi (). Giao diém cua (P) vatryc Ox
1a 1(8;0;0).
b) Mit phing song song va cdch déu 2 mit phang («),(4) c6 phuong trinh 1
(a):x+2y-2z+2=0.
c) Mit phang d6i xtmg v6i mit phang () qua mét phing () c6 phuong trinh I
xX+2y-2z+11=0.
d) Goi H 1a hinh chiéu clia diém A trén mit phang (). Mt phing di qua diém H va song
song v6i mit phang (Oyz) c6 phuong trinh 1a 9x +7=10.
Loi giai
a) DBung: (P):l.(x—0)+2.(y—2)—2.(z+2)=0<:> (P):x+2y—22—8=0.
Thay y=0, z=0 vao phuong trinh (P) = x =8. Vay (P) cit truc Ox tai 1(8;0;0).
b) Ding: Trén () lay diem M(1;0;0), trén () ldy diém N(-5;0;0). Trung di€ém MN la
E(—2;O;O).
Goi (P) la mit phang can im=> (P) di qua E va song song véi (a)

= (P):1.(x+2)+2.(y-0)-2.(2-0)=0=(P):x+2y—-22z+2=0.
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c) Ping: Trén (&) lay diém M (1;0;0), trén (B) lay diém N(-5;0;0). Goi F la diém ddi xtng
v6i M qua N = F(-11;00).

Goi (Q) 1a mit phang déi xtmg v6i mit phang () qua mit phang (B) = (Q) di qua F va
song song voi (@) = (Q):1.(x+11)+2.(y-0)-2.(z-0)=0=(Q):x+2y-2z+11=0.

x=t
d) Bung: Goi A 1a duong thing di qua diém A4 va vudng goc voi (@)= A:qy=2+21 .
z=-2-2t

Taco H = An(a). Xét phuong trinh: 1+2.(2+2¢)—2.(-2-2¢)-1=0

:t=—1:>H —Z;i;—i.
9 99 9

Goi (R) la mit phang di qua diém H va song song véi mét phang (Oyz) = n, =i = (1;0;0)

:>(R):l.[x+gj+0.(y—§j+0.(z+§}:0:>(R):9x+7:0.

Cau 20: Trong khong gian voi hé toa dd Oxyz, cho mit phang (P) :x—2y+2z-5=0 va hai diém
A(-3;0;1), B(0;-1;3) . Xét tinh diing sai ciia cac khing dinh sau:
a) Vecto phap tuyén ctia mit phang (P)1a n = (-1;2;-2).

b) Diém 4,B nim vé cung phia ctia mit phing (P).
c) Mit phing (Q) chira 4,B va vudng goc v6i mat phang (P) di qua diem M (-2;-2;3).
d) Mit phing (R) diqua 4 song song véi (P) ¢6 phuong trinh x—2y+2z-1=0.
Loi giai
a) Pung: Tir phuong trinh mét phang (P):x—2y+2z-5=0 suy ra mt vecto phap tuyén cua
(P) 1an, = (1;-2;2). Vay vecto n = (~1;2;-2) ciing la vecto phap tuyén

b) Sai: Pat f(x,y,z)=x-2y+2z-5.Khidé f(4).f(B)<0= 4,B ndm vé 2 phia ctia (P)
¢) Ding: 4B = (3;-1;2); n, = (1;-2;2). Vecto phép tuyén ciia (Q) 14 n=| 4B,n, | =(2-4;-5)
Phuong trinh mét phang (Q) c6 dang 2x—4y—5z+11=0

Thay toa do diém M (-2;-2;3) vao phuong trinh mit phang (Q) ta thiy thoa man.

d) Sai: Phuong trinh mdt phang cé dang (R):x -2y +2z+d =0 (*)

Vi mit phing (R) di qua diém 4(-3;0;1) nén thay toa do diém A vao phuong trinh (*) ta duoc
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PHAN lIl. Cau tric nghiém tra 1&i ngdn
Cau 1:  Trong khong gian voi hé truc toa 46 Oxyz , mit phang di qua diém M (1;0;0) va song song vdi
mit phang (@):2x—y—1=0 c6 dang —x+by+cz+d =0.Tinh b+c-3d.
Loi giai
Goi (P) 1a mit phang can tim. Do (P)//(a) = n, = n, =(2;-1;0).

Va (P) diquadiém M = (P):2.(x-1)-1.(y+0)+0.(z+0)=0 = (P):2x—y -2 =0.

Vay b=—,c=0,d=1=>b+c-3d =-2,5.

!
2
Cau2: Trong khong gian Oxyz , cho ba diém A(2;1;,-1), B(-1;0;4), C(0;-2;—1). Phuong trinh mat

phang qua 4 va vudng goc véi BC co dang x+by+cz+d=0.Tinh b+c+d .

Loi gidi

Mit phing vudng goc v6i BC c6 véc to phép tuyén 1a n = BC = (1;-2;-5).

Phuong trinh mit phang qua 4 va vudng goc v6i BC 1a 1(x—2)-2(y-1)-5(z+1)=0 hay

x—=2y—-5z-5=0.

Vay b=-2,c=-2,d=-5=b+c+d=-9.

Cau 3: Trong khong gian v6i hé toa dd6 Oxyz, cho hai diém A(2;0;1) va 2 vecto a=(1;-3;2),
b=(~1;-1;2). Mot mit phang (Q) chita diém A4 va nhan a, b1am cip vecto chi phuong ¢6
phuong trinh 1a ax+by+cz—3=0.Tinh a+b+c.

Loi gidi
Vecto phdp tuyen cua mat phang (Q) 1a n, = [b,a ] =(4:4;4).
Phuong trinh mét phang (Q) 1a: 4(x—2)+4(y-0)+4(z-1)=0< 4x-8+4y+4z-4=0
S 4x+4y+4z-12=0=x+y+z-3=0.Suyraa=b=c=1néna+b+c=3.

Cau4: Trong khong gian toa d6 Oxyz, phwong trinh mit phing (P) di qua ba diém
A(1;0;-2),B(=3;1;1),C(5;5;—5) c6 dang ax+by+cz+5=0, khi d6 gia tri cua biéu thirc

a+b+c b?lng
Loi giai
Tacd AB =(-4;1;3),AC = (4;5;-3) =[ 4B, AC | = (~18;0;-24).
Phuong trinh mét phiang (P) di qua diém A(1;0;—2) va c6 mét vecto phép tuyén
Z:—é[ﬁ,fc]:(ao;@ 1a: 3(x—1)+4(z+2)=0<3x+4z+5=0.

Suyra a=3,b=0,c=4néna+b+c=7.
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Trong khong gian véi truc hé toa dd Oxyz, cho diém H (1;2;3) 1a tryc tdm ctia AABC vGi
A,B,C 1a ba diém lan luot nam trén cac truc Ox,Oy,Oz (khac gdc toa d0). Phuong trinh mat
phang di qua ba diém 4,B,C c6 dang mx+ny+ pz—14=0, (m,n,peZ). Khi 36 m+n+ p
bang bao nhiéu?

Loi giai
Gia sir: 4(a;0;0),B(0;56;0),C(0;0;¢)
= E(l— a;2;3); ﬁ(l;Z - b;3); ﬁ(o;—b; c);ﬁ(—a; 0; ¢)

_ AHBC=0 [-2b+3c=0
Do H la tryc tdm tam gidc ABC nén ta co: =

BHAC=0 |—a+3c=0
Phuong trinh mit phang (ABC):£+Z+£=1 vado H e(ABC):l+2+§=1.
a b c a b c
—2b+3c¢=0 “Ziz a=14
Do d6 ta c¢6 hé phuong trinh: {—a+3c=0 < cz? &b=17
l+%+§=1 L1220 =3
a boe 2% b 2b 3

Phuong trinh mat phang (ABC):%+%+?—Z: lo x+2y+32z-14=0.
Vay m+n+p=6.
Trong khong gian voi hé truc toa d6 Oxyz cho hai diém A(-1;2;0), B(1;1;3) va mat phang
(P) :x—2y+3z-5=0. Phuong trinh cua mat phing di qua hai diém A4, B, dong thoi vudng
goc (P) 1a 2x—ay —bz+c=0. Gid trj cua biéu thirc a + 25 + 3¢ béng bao nhiéu?

Loi giai
Goi n 1a mdt vecto phap tuyén cua mat phang (Q) di qua hai diém 4, B, ddng thoi vuong goe
(P). Khi do nl AB va n Ln, voi AB(2;- 1;3) va Z(l;— 2;3) 1a mét vecto phap tuyén cua
mit phing (P).
Chon 7 = [E,Z] =(3;-3;-3).Do do @(1;— 1;—1) cling la vecto phéap tuyén cta mit phang
(Q) ma mit phiang (Q) di qua diém A4(-1;2;0) nén c6 phuong trinh 1a
(x+1)-(y-2)-z=0=x-y—-z+3=0=2x-2y-22z+6=0.
Suyra a=2,b=2,c=6 nén a+2b+3c=24.
Trong khong gian Oxyz, cho mit phang (a):x+by+cz+d =0 vudbng goc v6i mat phing
(f):x+2y+3z+4=0 va chira giao tuyén ctia hai mit phing (P):x+3y+z-7=0,
(Q):x—y+z+1=0. Khidé d bang bao nhiéu?

Loi gidi

Ta c6 vecto chi phuong cua (3),(P),(Q) lan luot 1a: n (1,2;3), n, (1:3;1), ny (1,-151).
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Khi do: n, = [Z[@Zﬂ = (-8:16;-8) = -8(1;-2:1).
Goi A(x;y;z)ed lagiao tuyén cia (P) va (Q) khi do toa do diém A thoa man hé:

{x+3y+z—7=0

. C3y+z-7=0 y=2
vacho x=0 tacd et
x—y+z+1=0

khi d6 4(0;2;1)
—y+z+1=0

z=
Do (@) chira giao tuyén cta (P) va (Q) nén (&) di qua 4(0;2;1).
Phuong trinh (a):x—2(y—2)+z—l=0<:>x—2y+z+3=0.Véy d=3.

Cau8: Trong khong gian v6i hé toa do Oxyz cho mit phing (a) di qua diém M (1;2;3) va cit céc tia
Ox, Oy, Oz lan lugt tai A4, B,C sao cho d6 dai OA4, OB, OC theo thir tir 1ap thanh cip sb nhan

c6 cong boi bang 3 . Phuong trinh mit phing () c6 dang Ax+By+z+D=0, (4,B,DeR).

Gi4 tri cia biéu thic 4+ B + D bang bao nhiéu?
Loi giai

Goi A(a;0;0),B(0;5;0),C(0;0;c), diéu kién a >0;b> 0;¢ >0

Do dai 04,0B,0C theo thir ty 1ap thanh cip s6 nhan cé cong boi biang 3

OB =304 b=3a b=3a
Suy ra & o nén A4(a;0;0),B(0;34;0),C(0;0;9q)
OC =30B c=3b c=9a

Khi d6 phuong trinh mat phang (a) la: RS AR

a 3a 9a

Vi M (1;2;3) e (a)nén l+i+i=1©6=3a©a:2
a 3a 9Ya

=) Z+2+ =1 (a):9x+3y+2-18=0=>A4=9,B=3D=-18= A+ B+D =6
2 6 18

Cau9: Cho haidiém A4(3;-1;2), B(2;3;-3), C(-2;1;-2) va mit phang(Oyz). Goi M (a;b;c) 1a diém
thuoc mat phang (Oyz) sao MAMB+ MB.MC + MC.MA c6 gid tri nho nhit. Tinh tong

a-2b+c.
Loi giai

Goi I(a;b;c), sao cho I4+ 1B +1C =0 = I latrong tim AABC = I(1;1;-1).
Ta co: MAMB + MB.MC + MC.MA

~ (M1 + TA).(MI + 1B )+ (M + 1B .(Mi + IC)+ (M + IC ).(MI + Td)

= 3M1* + 2 (Id+ 1B + IC ) + (IA.IB + IB.IC + IC.IA). (3 A + I + IC = 0)

—3MI* + (H.]T? +IBIC + E.TA)
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Vi diém I, 4,B,C cb dinh nén I4.IB + IB.IC + IC.IA ¢6 gia tri khong dbi.

Dé MAMB + MB.MC + MC.MA ¢c6 gia tri min < MI min ma / c6 dinh nén M 14 hinh chiéu
ctia I 1én(Oyz) suyra M (0;1;-1). Vdy a—2b+c=0-2.1-1=-3.

Cau 10: Manhattanhenge (Hinh 1) 1a mot su kién dién ra khi Mit Troi moc hodc khi Mit Troi lan nam
thing hang véi cac tuyén phd Pong - Tay thudc mang ludi dudng phd chinh tai quan Manhattan
cua thanh phé New York. Khi mat troi 1an, tia sang song song mat dét 1éch mot g6c khoang 38°
so voi huong tay (Hinh 2).

y

Hinh 2
Gia str mit tién cac toa nha hai bén duong nam trong 2 mit phang song song cach nhau 30 m va
vudng goc v6i miat dat. Biét rang mat phing phia bic di qua gbc O cua hé truc Oxyz , véi tia

Oz vudng goc véi miat dit va hudng 1én trén. Phuong trinh mit phing tht hai co dang

(Q):x+ay+bz+c=0 v6i c = ™M _ Tinh m+n.
sinn®

Loi giai
Goi 4,B 1a giao diém ctiamp (Q) véitruc Ox va Oy, H 14 hinh chiéu vudng géc ctia O 1én

AB.

i
Q

e -

|
®

Va

B
Vi khoang cach giira hai mit phing bang 30 m nén OH =30

Theo gia thiét ta c6 goc OAH =38° nén khi d6 04 = OH _ 30

sin38° sin38°

x,; =—0H.c0s52° =-30.c0852°, y, =—OH cos38’ = -30cos 38’
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;0; Oj , H(—30c0s52°%-30c0s38°%0) va chon mdt vecto phap tuyén la

30
sin38°

Toa do diém 4 (—

2:(1;cos38 ;0)
cos52°

Mit phang (Q) di qua 4 vudéng goc OH nhan n lam véc to phap tuyén c6 phuong trinh:

30 cos38° cos38° 30
X+— + y=0&x+ y+— =0
sin 38° cos52° cos52° sin 38°

Vay m +n = 68.

Cau 11: Mot san van dong duogc xay dung theo mo hinh 1a hinh chop cut OAGD.BCFE c6 hai day song
song voi nhau. Mat sain OAGD 1a hinh chit nhat va dugc gén hé truc Oxyz nhu hinh vé (don vi
trén moi truc toa do 1a mét). Mat sin OAGD co chiéu dai 04 =100m, chiéu rong OD = 60 m
va toa do diém B(10;10;8). Gia st phuong trinh tong quét cia mat phang (OACB) c6 dang

ax+y+cz+d =0. Tinh gia tri biéu thirc a + c+4d .

Loi giai

Gén hinh choép cut vao hé truc Oxyz ta co:

0(0;0;0), 4(100;0;0), G(100;60;0), D(0;60;0), B(10;10;8)

Do 04 = (100;0;0), OB = (10;10;8) nén 7i =[0A4,0B] = (0;-100;1000) .
Suy ra mit phang (OACB) c6 vecto phap tuyén 1a n, = (0;1;-10).
Phuong trinh tong quét cia mét phang (OACB) 1a y—10z=0.

Dodé a=0,c=-10,d=0.Vay a+c+d=0-10+0=-10.

Céu 12: Mot phan san truong dugc dinh vi boi cac diém 4, B,C, D, nhu hinh vé:

A 25m B
15m
18m
D
C
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TOAN 12 - CHUO'NG TRINH MO

Cau 13:

Budc dau chung duoc 1y “thing bang” dé ¢ cung do cao, biét 4BCD 1a hinh thang vuoéng &
A va B v6ido dai AB=25m, AD=15m, BC =18m. Do yéu ciu ki thuat, khi lat phang
phan san truong phai thoat nudc vé goc san & C nén ngudi ta liy do cao ¢ cac diém B, C, D
xudng thap hon so v6i d6 cao & 4 1a 10cm, a cm, 6¢cm twong ung. Gia tri ciia ¢ bang bao
nhiéu?

Loi giai

Chon hé truc toa 0 Oxyz saocho O = A4, tia Ox = AD ;tia Oy = AB.

Khi do: 4(0;0;0); B(0;2500;0); C(1800;2500;0); D(1500;0;0).

Khi ha d6 cao cac diém & cac diém B, C, D xuéng thép hon so véi @0 cao & 4 1a 10cm,
acm 6cm  twong Ung ta c6 cac diém méi B'(0;2500;-10); C'(1800;2500;—a);
D'(1500;0;—-6) . Theo bai ra co bén diém A4 ; B'; C'; D' ddng phang.

Phuong trinh mét phang (4B'D'):x+ y+250z=0.

Do C'(1800; 2500;—a) e (AB'D'") nén ta c6 1800 +2500~250a =0 < a=17,2.

Viay a=17,2cm.

Trong tiét thé duc hoc vé ki thuat chuyén bong hoi, Nam va An dang tap chuyén bong cho nhau,
Nam ném béng cho An d&, qua bong bay 1én cao nhung lai 1éch sang phai ciia Nam va roi xudng
vi tri cach An 0,5m va cach Nam 4,5m duoc md ta bang hinh v& bén dudi:

z
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s , 5 ) 1
Biét rang quy dao cua qua bong nam trong mat phang (a) rax + 5 y+cx+d =0 vavudng goc

v6i mit dat. Khi d6 gia tri cia a + ¢ +d bang (két qua 1am tron dén hang phan chuc).
Loi gidi

Chon hé truc nhu hinh v&. Goi M 13 diém ma qua bong cham dat.

Khidé x, =0,5, y, =/4,5°-0,5" =25

Vi (@) L (Oxy) nén () co vecto chi phuong & =(0;0;1).

Ma () ¢6 vée to chi phuong OM =(0,5;24/5;0)

Khi d6 vec to phap tuyén cua (a) la n, =[ k,OM | = (—26;0,5;0).

Vay (a):=245x+0,5y=0 nén a=-2v5,b=0,5c=0;d =0=>a+b+c+d ~—4,5.

P

HET:
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Dang 2: Tinh khoang cach tir mot diém dén mot méit phang

Phwong phap: Tinh khoang cach tir diém M 0 ()c0 Vo ;zo) dén mit phang (P): Ax+ By + Cz+ D =0 nhu
sau :

Buée 1: Tim M, (x,;¥,;2,) ; viét phuong trinh mat phiang (P): Ax+ By +Cz+D =0.

Buéc 2: Tinh khoang céch tir diém M, dén mit phing (P): Ax+ By + Cz+ D =0 theo cong thirc:

_ |Ax, + By, + Cz, + D|

- LB

Luu y: d(M,,(Oxy))=4/(z,) va d(M,,0x)=(»,) +(z,)

d(M,,(P))

BAI TAP TU LUAN

Bai tap 1: Trong khong gian Oxyz, cho mit phang (Q):x+2y+2z -3 =0 va mit phang (P) khong qua
O, song song mit phang (Q) va d((P);(Q)) = 1. Viét phuong trinh mt phing (P)
Loi gidi
Goi phuong trinh mét phang (P) c6 dang x+2y+2z+d =0 Véi d # 0;d # 3.

12 +2% 427 d=-6
Két hop diéu kién = (P)co dang: x+2y+2z-6=0.

Cé d((P);(Q)):lgﬁzlj{dzo .

Bai tip 2: Trong khong gian Oxyz , cho mit phing (P) :2x -2y +z—5=0. Viét phuong trinh mit phang
(Q) song song v4i mit phing (P) , cach (P) mot khoang bang 3 va cit truc Ox tai diém c6 hoanh do

duong.
Loi gidi
Ta ¢6 (Q)//(P)nén mit phing (Q):2x—2y+z+C=0; C=-5, chon M(0;0;5)e(P)
5+ C=4
Taco d((P);(Q))=d(M;(Q))= | =3 @[
( ) ( ) 22+(_2)2+12 C=-14

Vo1 C=4= (Q) :2x—2y+z+4=0 khido (Q) cit Ox tai diém M, (—2;0;0)0(’) hoanh do

a4m nén trudng hop nay (Q) khong thoa dé bai.

Véi C=-14=(0):2x—2y+z-14=0 khi d6 (Q)cét Ox tai diém M,(7;0;0)c6 hoanh do

duong do d6 (Q):2x—2y+z-14=0 thoa dé bai.

Vay phuong trinh mit phang (Q):2x -2y +z-14=0.
Bai tap 3: Cho hinh lang tru tam giac déu ABC.DEF biétrang AB=6,4AD=2.Goibadiém M , N, P
lan luot 1a trung diém DE, DF, BC. Lap hé truc toa d6 Oxyz nhu hinh bén. Goi di€ém S théa man hé
thic SA+2SB +SC =0. Tinh khoang cach tir diém S dén mit phang (MNP).

Loi giai
Taco P(0;030), 4(3v3;0;0), B(0;3;0), C(0;-3;0), £(0;3;2), F(0;-3;2), D(3V3;0:2)
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Y F
1
1
1
1 L
E ' M L/ D
! ! 17
' v
1 1 q
L | /)
I ] 7y
1 1 7 1
A
: " I” E
11 ’ 1
1 '
11 ’ 1
1 7 1
:: /! ,AC
I}'.ll”"— \\\
“"‘ ~~~~~~ . y
T+~ B A
3 3 3
Suyra M| — \/7 2|, N i —;2 .
22 2727

93|
92 3} =i =(4;0;—3ﬁ).

Ta ¢ [P—M,ﬁ\’] = [6;0;—

N2 22

Phuong trinh mét phang (MNP) 1a 4x—33z=0.
Goi I, J lan luogt 13 trung diém canh AC, IB = 1{3\/_ _23 j (i % J

Taco SA+2SB+SC=0<2S[+25B=0<45/ =0 S=J.
Dodo 5[ 2¥3:3:0
4 4
Vay khoang cach tir diém S dén mit phing (MNP) bang d 33
Bai tip 4: Cho hinh 1ap phuong ABCD.EFGH canh 1. Piém M duoc cho théa min hé thirc vecto

AM + AE =3CD . Tinh khoang cach tir diém M dén mat phang (EBD)
Loi giai

z
ET H
N
I: R
’l| \\
F I : \\

T ~7 G

ro N

i H N

}

/ : N

! 1 A y
i ~|D

B L L LT sy LA
[
[
[ -
1 ="
!, T
Bi-= C
€*
Taco 4(0;0;0), 4E =(0;0;1), CD = (~1;0;0).
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DatM(a;b;c),suyram:(a;b;c).
a+0=-3 a=-3

Dé cho A—]\Z+ZE=355,taduoc b+0=0 =<b=0 .SuyraM(—3;0;—1).
c+1=0 c=-1

Mit phang (EBD),phuong trinh theo doan chan 1a x+ y+z—-1=0.

Khoang céach tir diém M dén mat phiang (EBD) béng

_|Ax+By+Cz+D| |-3+0-1-1] 53

C Jasp e e 30

53

Vay khoang cach bang 3

d(M;(EBD))

Bai tap 5: Phin mém diéu khién may in 3D cho biét dau in phun ctia may dang dit tai diém M (3;4;24)

(don vi: cm). Tinh khoang cach tir ¢au in dén khay dit vat in c6 phuong trinh z—4=0.

Loi giai
Ta c6 phuong trinh mat phang 1a (P):z—-4=0
Khoang cach tir dau in dén khay dit vat in la: d (M,(P)) =2

Bai tip 5: Phan mém cta may tién ki thuat s CNC (Computer Numerical Control) dang biéu dién mét chi
tiét may nhu hinh v& duéi déy:

Hinh 2

a)Tithadc}cécdiém A, B,C,D.
b) Viét phuong trinh mét phang (ABC) va mit phang (ACD).
¢) Cho biét dau miii tién dang dat tai diem M (0; 60; 40). Tinh khoang cach tir diém M dén mat
phang (4BC).
Loi gidi
a) Tacd A4(70;0;0), B(70;0;—-60), C(70;80;0), D(50;0;0).
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b) Miit phang (ABC) di qua A(70;0;0) va vudng goc véi truc Ox nén c6 vecto phap tuyén 1a:
i= (1;0;0).
Suy ra mit phang (ABC) c6 phuong trinh 1a: 1(x—70)=0 < x-70=0.

Mit phéng (ACD) di qua A(70; 0; 0) va vudng goc v6i truc Oz nén cd vecto phap tuyén la:
k =(0;0;1).
Suy ra mit phang (ACD) c6 phuong trinh 1a: 1(z-0)=0 < z=0.

_|0-70]

¢) Khodng cach tir diém M dén mit phang (ABC) la: d(M, (ABC)) =70.

Bai tip 6: Trong khong gian Oxyz (don vi trén mdi truc toa do 1a mét), mot ngdi nha nhu hinh v& dudi day
c6 san nha ndm trén mit phang (Oxy). Hai mai nha 1an luot nim trén céc mit phang (P):x—2y+5=0
va (Q):x—2y—3z+20=0.Hoila chiéu cao ciia ngdi nha tinh tir san nha 1én néc nha (diém cao nhat ciia

mai nha) 1a bao nhiéu?

Loi giai

x=2y+5=0
x—2y-3z+20=0"
Tir phuong trinh thi nhat chon x =—5= y = 0. Thay vao phwong trinh con lai ta dugc z =5

Nhiing diém thuoc duong noc nha co toa d6 thoa man hé {

Vay diém A(—5;0;5 ) 12 mot diém thuoc dudng n6c nha. Khi do chiéu cao can tim cua cua ngdi

nha la khoang céch tir di€ém A dén mit phang (Oxy) va bing 5 mét.

Bai tap 7: Hinh bén dudi minh hoa mdt khu nha dang xay dung duoc gén hé truc toa d6 Oxyz (don vi trén

cac truc la mét).

MB&i cot bé tong c6 dang hinh ling tru tt gidc déu canh day dai Im va tdm cua mat day trén 1an
luot 1a cac diém A(2;1;3),B(4;3;3),C(633;3), D(4;0;2,5). Giam sat cong trinh tinh todn nhan
thiy 4,B,C,D khong dong phing, yéu ciu bén nha thau tinh khéi lugng bé tong can bo sung dé
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d6 cao cac cot bé tong bang nhau. Tinh thé tich bé tong can bd sung (gia st thé tich phan cdt thép
1a 3% trén mot mét khdi bé tong).

Loi giai
Taco: B =(2;2,0), AC =(4;2;0) = | 4B, AC |=(0;0,-4).
Phuong trinh (ABC) di qua A(2;1;3) va nhan n= [ZE,ZE} = (0;0;— 4) lam mdt vécto phap

tuyén la: —-4(z-3)=0<z-3=0.

POV 2,5-3]
Khoang cach tir D dén mit phang (ABC): d(D,(ABC))zfzo,S(m).

Vi mdi cot bé tong 1a hinh ldng tru tr gidc déu va thé tich phan ct thép 1a 3% trén mot mét khoi
bé tong, do d6 thé tich phan bé tong can bo sung la:
V =1.1.0,5(100-3)% =0,5.97% = 0,485(m’ ).
Bai tip 8: Mot ngdi nha c6 cac bac thang cua cau thang d thiét 1ap hé toa d6 Oxyz . Biét hai mat bac thang
song song nam trén hai mat phang phan biét: (P) 2x—y+2z+8=0va (Q) :2x—y+2z+2=0.Khoang

cach gitra hai bac thang nay bang bao nhiéu?

Loi giai

Khoang cach gitra hai bac thang ny bang khoang cach giira hai mit phang (P) va (Q)

a(r)40)= - ﬁ_‘j’w Sz

Viay khoang cach giita hai bac thang bang 2.
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BAI TAP TRAC NGHIEM

PHAN . Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau hoéi thi sinh chi chon mét phwong

an.

Céul: Trong khong gian Oxyz, cho diém M (1;0;1) va mit phang (P):2x+ y+2z+5=0. Khoang
cach tir diém M dén mit phiang (P) la:

A. 32, B. 3. C.#. D. 3.
Loi giai

, 214042145 9
Tacd d(M,(P))= ===3
(.(P) N2 412422 3

Cau2: Trong khong gian hé truc toa do Oxyz , khoang cach tir diém A(3;1;—2) dén mit phang z=0
bang
A A5, B. V4. C. 2. D. 3.
Loi giai

Khoang céch tir 4(3;1;-2) dén mit phang z=0 bang 2.

Cau 3: Trong khong gian Oxyz, cho diém M(2;—l;3) va mit phang (P) :2x-2y+z+1=0. Khoang
cach diém M dén mit phing (P) bang

2 C.3. p. 2.
3 3

Loi giai

A. 2. B

22-2(-1)+3+1 10
2%+ (—2)2 +17 3

Ta co: d[M,(P)]

Cau4: Trong khong gian voi hé truc toa dd Oxyz , khoang cach tir diém M (0;3;—1) dén mat phang
(a):2x+y—2z-2=0 bing

Al B. C. D. 3.

SSHEN

1
T

Loi giai

|2.0+3-2.(-1)-2 |
\/22 +12 +(-2)°

Cau5: Trong khong gian Oxyz, khoang cach giita hai mat phing (P):x+2y+2z-10=0 va

Ta co: d(M;(a))

(Q):x+2y+2z-5=0 bing

A =, B. L. C.5. D.
3 3
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Cau 7:

Loi giai
. . o2 2 10 . . .
Cich 1: Taco M (10;0;0) e (P). Vi 1575 # —5 nén hai mit phang (P)va (Q) song song.

K, d((P(@)=a(m,(0)) =222,

Cich 2: Dung cong thirc khoang cach giita hai mit phang song song (P) cax+by+cz—d =0
|dl — d2|

va (Q):ax+by+cz—d2 =0 béng: d((P),(Q)):W
a C

_|10—5|_§

Taco: d((P),(Q .

(P)(@) =13
Trong khong gian voi hé truc toa d9 Oxyz , cho mit phang (P):2x -y +2z+1=0 va mit phing
(Q):2x—y+2z+4=0.Khoang cich gifra hai mit phang da cho bing

Al B. L. C.3. D. L.
3 5
Loi gidi
D& thay (P)//(Q)= d((P),(Q)) =d (M (Q)) v6i M (0;1;0)e (P)
_[20-1+20+4
NETE

Trong khong gian véi hé truc toa dd Oxyz , cho hai mat phang song song (P) X+y+z-2=0;

Vay d((P),(0))

(Q):x+y+z+4=0.Khoang cach giita hai mit phang (P) va (Q) bang
A.#. B. 3. C.6. D. 2./3.
Loi gidi

. |4+2| 6

Tacé: d((P),(0))=————>—=—"=23
(PHe)= e =5
Trong khong gian Oxyz, khodng céch tir gbc toa @ O dén mit phang (P):2x—y+2z+12=0
bing
4

A. 12. B. 1. C.. D. 4.

Loi giai
_[20-0+2.0+12] 4
J2 + (1) + 2

Trong khong gian véi hé truc toa d§ Oxyz , cho hai mét ph'fmg song song (P) 2x+y-2z-1=0,
(Q):6x+3y—6z+15=0. Khoang céch giita hai mit phang (P),(Q) béng:
: % c. % D. %

Loi giai
Taco: (Q):6x+3y—6z+15=0<2x+y—2z+5=0.Lay M(0;1;0)e(P).

Ta co: d(O, (P))

A.2. B
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|1+5]

Vay d((P), =d(M, = =2,

ay d((P).(0))=d(M.(Q)) N

Cau 10: Trong khong gian véi hé truc toa d0 Oxyz, mat phéng (a) ct céc truc Ox, Oy, Oz 14n luot tai
3 diém A(2;0;0), B(0;3;0), C(0;0;—4). Khoang cach tir O dén () bing

J61 c 12461

A B. 4. C.
12 61
Loi giai

Phuong trinh mét phang (ABC) cé dang: %+§+i4=1<:> 6x+4y-3z-12=0

D. 3.

16.0+4.0-3.0-12 12461
J&+4+(3) 61

Cau 11: Trong khong gian Oxyz, cho mit phing (P): x+y+4z-3=0 vadiém A(L;1;3). Mit phing

Khoang céch tir O dén («) béng d(O,(a))

(Q)# (P) va cét céc tia Ox,Oy lan luot tai cac diém B va C sao cho tam gidc ABC c6 dién
tich bing 2+/22 . Khoang céch tir diém M(2;2;1) dén (Q) bang:

A 242, B.g. c.%. D.%.

Loi gidi
Mit phing (Q) #/ (P) = (Q) cé dang: x+ y+4z+d =0(d #-3).
(Q) M Ox = B(~d;0:0), (Q) A Oy = C(0:—d:0).
Do B, C lan lugt thudc cac tia Ox,0y = d <0.
Taco: AB=(-d—~1;-1;-3), AC=(-Li~d ~1;-3)=>| 4B, 4C | =(-3d;-3d;d* +2d).

Supe =282 & %‘[E,A—C]‘ =222 94 +9d” +(d” + 2d)2 _352

& d* +4d* +22d* 352 =0 (¥)

Gidi (*) chicé d =—4 théa man. Khi d6 ta c6 phuong trinh mit phang (Q):x+y+4z+4=0.
2+2+4.1+4

pr2vated 5

NI +17 + 47
2 y-1 z-1

Céu 12: Trong khong gian Oxyz, cho diém A(O;l;2) va duong thang d x; = 5 = 3 Goi (P)

1a m3t phang di qua 4 va chita d . Khoang céch tir diém M (5;-1;3) dén (P) bang
11

A.S. B. L. C. 1. D. —.
3 3

Khoang cach tir diém M (2;2;1) dén (Q) bang:

Loi gidi
Chon B(2;1;)ed taco AB=(2;0;-1) vaco | AB.u, |=(2:44)=2(1;2:2)
Mit phing (P) di qua 4 vachia d suyra n, =(1;2;2) = (P):x+2y+2z-6=0

|xw +2y, +22, -6
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PHAN II. Cau tric nghiém diing sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon dung hoac
sai.

Caul: Trong khong gian Oxyz, cho A(-1;0;2) va mit phing (P):2x+ y—2z=0. Xét tinh ding sai
ctia cac khing dinh sau:

a) Mit phang (P) c6 vecto phap tuyén n= (2;1;—2) va di qua A.
b) Phuong trinh mét phing qua 4 va song song (P) 1a 2x+y—2z+6=0.
¢) Mit phing qua gdc toa d6 O, diém A va vudng goc (P) c6 phuong trinh 1a 2x -2y +2z=0.
d) C6 tat ca hai mat phang song song v6i (P) va c6 khoang cach dén A bang 2.

Loi gidi
a) Sai: Thay toa d¢ diém A(-1;0;2) vao phuong trinh mit phing (P) ta duge —2 -4 =0 (vo Iy).
b) Pung: Goi () 1a mt phing qua 4 va song song (P), suy ra (a) ¢6 VTIPT n, =(2;1;-2).
Phuong trinh (&) 1a: 2(x+1)+1(y-0)-2(z-2)=0< 2x+y—-2z+6 =0.
c) Ding: Goi (f) 1a mit phang qua O, 4 va vudng géc (P).Ta co n, = (2;1,-2), OA = (-10;2).
(B) c6 VTPT 1a n, = n,,04|=(2-2:1).
Phuong trinh cia (f) 1a: 2(x—0)-2(y-0)+1(z-0)=0<2x-2y+2z=0.
d) Sai: Phuong trinh mét phang (Q) ¢6 dang 2x+y —2z+d =0.

|2 )+0-2.2+ d|
\/22 It
Cau2: Trong khong gian Oxyz, cho A4(2;0;0),B(0;2;0),C(0;0;3). Xét tinh ding sai cia cac khang

dinh sau:
a) Mot vecto phap tuyén ciia mat phang (ABC) 1a n=(3;3;2).

Ta ¢ d(4,(0))=2

d-6=6 [d=12(n)
2<:>|d—6|:6<:>[ c{

d-6=—6 |d=0()

b) Mit phang di qua C va vudng goc véi duong thang 4B c6 phuong trinh 1a x — y = 0.
¢) Mt phing chira duong thing AB va vudng goc véi (ABC) c6 phuong trinh la
x+y—-3z+2=0..
d) Goi M (a;b;c) e (Oyz) sao cho [MA + MB + MC| nhé nhétkhi do 3(a+b)+c =
Loi gidi

a) Ding: Phuong trinh mt phing (A4BC) :§+%+§= 1< 3x+3y+22z-6=0.
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Suy ra mét vecto phap tuyén ciia mat phang (A4BC) 1a n=(3;3;2).

b) Bing: Goi (a) 1a mat phing qua C va vudng goc véi AB.

Mit phing () ¢6 VTPT la 4B =(-2;2;0)=-2(1;-10).

Phuong trinh cia (&) 12 1(x—0)—1(y-0)+0(z-3)=0< x—y=0.

¢) Sai: Goi () 1a mét phing mat phing chita dudng thing AB va vudng goc véi (ABC) c6 mot
vecto phap tuyén ciia (A3) 1a: n [AB n] (4;4;,-12) =4(1;1;-3).

Phuong trinh cia (B) 1a: 1(x—2)+1(y-0)-3(z-0)=0< x+y-3z-2=0.
s A ., (2.2
d) Sai: Goi G la trong tam cua tam giac ABC,ta co G(g;g;l}

Vi A‘/[Z+A_/[§+A‘/[Z":

MG|,suy ra ‘]\—/IZ+A7§+A‘/IE

Wi

min min

. " 2
Ma M e Oyz = M phai 1a hinh chiéu ctia G 1én Oyz:M(O;E;lj =3(a+b)+c=2+1=3.

Cau3: Trong khong gian véi hé truc toa do Oxyz, cho hai mit phang (P):x—3y+2z-1=0 va
(0):—2x+y+4z—3=0.X¢ét tinh ding sai cla céc khang dinh sau:
a) Mit phang (P) song song mit phang (Q).

b) Mat phéng (R) ¢6 phuong trinh 14x+ 8y +5z -2 =0 cung vuéng gbéc vdi hai mat phéng (P)
va (Q)

c) Mit phang («):2x—6y+4z—-9=0 song song mit phang (P):x—3y+2z—-1=0 va cich
mit phang (P) mot khodng béng 1.
d) Mit phang () qua hai diém A(1;0;1), B(2;-2;1) va vudng géc véi mit phing (Q) c6 mot
vecto phap tuyén la n, =(8;4;3).

Loi giai
a) Sai: Vecto phap tuyén ciia mat phang (P) 1a n, = (1;-3;2)
Vecto phép tuyén ciia mit phang (Q) 1a nZ =(-21;4)
Vi hai vecto phap tuyén n, = (1;-3;2) va ny n, =(~2;1;4) cua hai mit phang (P) va (Q) khong
cung phuong. Do d6 mit phang (P) khong song song mit phang (Q).
b) Diing: Mit phing (R) clng vudng géc véi hai mit phang (P) va (Q) nén c6 cip vecto chi
phuong 1a n, =(1;-3;2) va n =(-214)
Mit phang (R) c6 mot vecto phap tuyén la [n n ] (~14;-8;-5) hay chon n, =(14;8;5)
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Véy mit phing (R)c6 phuong trinh 14x+8y+5z-2=0 cing vudng géc v6i hai mit phing
(P) va (Q).
¢) Sai: Vecto phap tuyén ciia mat phang (P) 1a n, = (1;-3;2)

Vecto phap tuyén ciia mit phang (a) la Z; = (2;—6;4)

a: ‘nP

— = q q
Taco: | nén mit phang («) song song mat phang (P)
92 2.(~1)

Léy diém M (1;0;0) thudc mit phang (P):x—3y+2z-1=0.

21-9 4

J2 (-6 4 4

Laico d(M,mp(a)) =

V14

Nén mit phang (@) cach mat phang (P) mot khoang béing 1
d) Péng: Ta cé: 4B =(1;-2;0) va vecto phap tuyén clia mt phang (Q) la @ =(-21;4)
Mit phing () qua hai diém 4(1;0;1), B(2;-2;1) va vudng goc v6i mit phang (Q) nén c6 cip
vec to chi phuong 1a 4B va % . Do d6 mit phing () c6 mot vecto phép tuyén la
ny=|ng, AB|=(8:43).

Chu4: Trong hé truc toa do Oxyz, cho hai mit phing (P):2x—2y+z+1=0, (Q):2x-2y+z-5=0
va cac diém A(0;1;1), B(2;0;1). Xét tinh ding sai ciia cac khang dinh sau:
a) Hai mat phang (P) va (Q) song song véi nhau.

b) Khoang cach d (A, 4

(0))=4.
¢) Khoang cach d(P,(Q)) =6.

d) Cho biét diéem C e (P) va duong thang BC tao v6i mit phang (P) goc 30°. Khi d6 ta c6

43

khoang cach BC = =
Loi giai

a) Pung: Ta co nT = (2;—2;1) va n‘2 = (2;—2;1) 1a cac véc to phap tuyén cua hai mit phiang (P)

va (Q) tuong umg. R rang chiing cung phwong nhau
Mit khac ta c6 1 —5 1a cac hé s6 ty do cua phuong trinh tong quét ciia 2 mét phing twong tng.

Tir d6 ta c6 hai mit phing (P) va (Q) song song nhau.
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0-2+1-3]
=12

Vd+4+1

c) Sai: Ta thay 4(0;L;1) thudc (P) vi toa do diém A thoa man phuong trinh mit phang (P):
20-2.1+1.1+1=0.

Vay c6 (P)//(Q) va Ae(P) nén d(P,(Q))=d(4,(0))=2.

b) Sai: Ta co: d(A,(Q))

d) Sai: Ta thiy B(2;0;1) thudc (Q) vi toa do diém B théa man phuong trinh mét phang (Q):
22-2.0+1.1-5=0.

Goi H 1a hinh chiéu vudng géc cua B 1én (P), tacé BH =d(B,(P))=d(4,(0))=2.
Vi goc giita dudong thing BC va mit phing (P) bang 30° nén suy ra goc BCH =30°.
Do C €(P) nén xét tam giac BHC vudng tai H c¢6 BH =2, BCH =30°

do do ta co sin30°=ﬁ:>BC= _BH _ 2
BC sin30° 0,5

Cau5:  Trong khong gian Oxyz, cho hai mét phang (P):2x+2y—z+3=0,(Q):x+2y—2z+4=0
va diém A(1;2;3). Xét tinh dung sai cta cac khfmg dinh sau:
a) Piém 4 cdch mit phang (P) mot khoang bang 5.
b) Mit phing (Q) cat mat phing (P).
c) Mt phing (R):2x+2y—z =0 cach mit phang (P) mot khodng béng 3.
d) V6i moi gid tri m thi hai mat phang (P)va (T):x+ y+mz+1=0 cit nhau.

Loi gidi
[2+4-3+3]
= = 2

J2 +22 4 (1)

b) Ta c6 vecto phap tuyén ctia hai mt phang (P)va (Q)lan luot la n, = (2;2;—1),@ =(1;2;-2)

a) Ta co d(A,(P))

2 2 -1 . — =
Hon nira n # > #— nén hai vécto n, va n, khong cung phuong.

Do d6 hai mit phiang (P)va (Q)cit nhau.

¢) Ta c6 hai mit phing (P)va (R)song song nhau.
3

J2 422+ (1)

=1

Lay diém 0(0;0;0) thuoc mit phang (R) thi d((R).(P))=d(0,(P))=

d) Mit phéng (P) ¢6 vecto phap tuyén 1a Z = (2;2;—1) .
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Mit phang (7') c6 vecto phap tuyén 1a n, = (L;1;m).
Vi hai mit phing (P) va (T ) cit nhau nén hai vecto phap tuyén E va a khéng cung phuong.
=>m# _71 Vay voi m # _71 thi hai mat phang (P)va (T) cét nhau.

Cau 6: Trong khong gian Oxyz cho ba diém A(1;2;0), B(1;0;2), C(21;3), va mat phang
(P):x—y+2z+7=0.Xét tinh diing sai cta cac khang dinh sau:
a) Mit phing (A4BC) c6 mot vecto phép tuyén la (2;1;1).

b) Mit phing (A4BC) di qua diém M (3;1;5).
c) Mt phing (A4BC) vudng géc véi mit phang (P).
d) Khoang céch tir di€ém 4 dén mit phing (P) béng 6.
Loi gidi
) Sai: Ta c6: AB(0;-2;2),BC(1;1;1)=| 4B,BC |=(~42;2) =2(-2;1) = 2.n
Mit phing (ABC) ¢6 mot vécto phap tuyén: n(-2;1;1).
b) Dung: Phuong trinh mét phiang (ABC): —2(x-1)+1(y—2)+1(z-0)=0 2x+y+2z=0
Thay toa do diém M (3;1;5) vao phuong trinh mit phing (4BC): —2.3+1+5=0: thoa man.
¢) Sai: Ta c6 vecto phap tuyén ciia mat phang (P): n, = (1;-1;2).
Khido n,n=-21-1.1+12==1%0
Mt phang (ABC) khong vudng géc véi mit phang (P).

_|1—2+2.0+7|_\%

N1+1+4

Cau7: Trong khong gian véi hé truc toa dd Oxyz , cho hai mit phang (P) va (Q) lan luot cé phuong
trinh 1a (P):x—2y+3z+1=0vé1 (Q):2x—4y+6z+1=0.

d) Sai: d(4;(P))

a) Cac vecto phép tuyén ctia hai mit phing trén cing phuong.

b) Hai mit phang (P)va (Q) déu di qua diém M (1;1;2).

Jia

¢) Khoang cach giita hai mit phing (P) va (Q) bang BV

d) Phuong trinh mét phang (R)cach déu hai mat phang (P)va (Q)1a: 4x+8y+12z-5=0.

Loi giai
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Cau 9:

A - r —_—
a) Dling: Mot vecto phap tuyén 7, = (1;-2;3) va mdt vecto phap tuyén cia n, =(2;-4;6) va

n, =2n, = np;n, cung phuong.

1 -2 3 1
b)Sai: Tac6 —=—=—#-— Py .
) Sai acho=— 6¢1:>( )/ ()

Do d6 hai mit phang (P)va (Q)khong c6 diém chung.
¢) Sai: Taco (P)/(Q).

21-41+6.0+1 14

Lay diém N (1;1;0)e(P)=d((P).(Q))=d(N.(0)) \/22+(_4)2+62 R

d) Dung: Tacé (P)/(Q).Lay N(L10)e (P);P[l;o;—%) €(0).

. 2 1 1 ) )
Goi [ la trung di€ém MN = [ [1;5;_Zj thi yéu cau bai toan < (R) qua / va nhan vecto
= \ R . £ s 1 1
n:(l;2;3) lam mdt vecto phap tuyén la: 1(x—1)+2 y—E +3 Z+Z =0

Hay (R):4x+8y+12z-5=0.

Trong khong gian vdi hé toa 40 Oxyz , cho mat phfmg (P) di qua diém M (—1;2;0) va ¢6 mot
vecto phap tuyén n= (4;0; —5) . Xét tinh dung sai cia cac khing dinh sau:

a) Mt phang (P) c6 phuong trinh 1a 4x—5z+4=0.

b) Mit phang (P) di qua diém A4(2;-1;5).

¢) Mit phing (Q) :4x -5z +4 =0 song song voi (P) .

19

T

Loi giai

d) Cho diém A4(-2;1;3). Khi d6 d(4,(P))=

a) Ding: Phuong trinh mit phing (P): 4(x+1)+0(y-2)-5(z-0)=0< 4x-5z+4=0.
b) Sai: Thay diém M vao phuong trinh mit phang (P):4x—5z+4=0 ta thiy khong théa man
¢) Sai: Do (Q)=(P)

|4(2-53+4 19
J4 452 Va1

Trong khong gian Oxyz, cho céc diém A(2;-3;1), B(1;0;-1), C(3;1;2), D(1;0;—1). Xét tinh

d) Ding: d(4,(P))

dung sai cua cac khang dinh sau:
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a) Mt phang di qua diém A va song song v6i mit phang (Oxz) cé phuong trinh 1a y—3=0.

b) Mit phing di qua diém A va song song véi mit phang trung truc cia BC c6 phuong trinh
la 2x+y+3z-4=0.
¢) Goi () 1a mit phang di qua trong tm cia A4BC va song song véimp (B):z-2=0.

y . . 1
Khoang cach tir diém 4 dén (&) bang 3

d) Mit phang di qua diém D va song song v6i mit phang (ABC) ¢ phuong trinh la
1lx-y-7z-18=0
Loi giai

a) Sai: Goi (P) 1a mp can tim. Do (P)//(Oxz)= n,=j= (0;1;0)

Va (P) di quadiém 4(2;-3;1) = (P):0.(x=2)+1.(y+3)+0.(z=1)=0=(P): y+3=0
b) Pung: Trung diém BC 1a 1[2;%;%), BC =(21;3)

. 1 1
Mit phang trung truc cua BC la (Q):2.(x—2)+1.(y—5j+3.[z—5j =0

:>(Q):2x+y+3z—6=0.

Goi (R) la mit phang can tim. Do = (R):2.(x—2)+1.(y +3)+3.(z—1)=0
= (R):2x+y+3z-4=0 dé thiy (R)//(0)
¢) bung: Trong tim A4ABC 1a diém G 2;—%;%}.
Do (e)//(8)=n, =a =(0;0;1) va () di qua diém G

:>(a):0.(x—2)+0.(y+§j+l.(z—§j:0:>(a):3z—2:0Vél

' 3.1-2]
RN e

d) Sai: 4B = (~1;3;-2),AC = (1;4;1)= VTPT n,,c =| 4B,AC |=(11;-1;-7)

[OS

Goi (Q) 1a mat phing can tim. Do (Q)//(A4BC) = VTPT @ =1 e = (15,-1;-7) va (Q) diqua
diem D(1;0;-1) = (Q):11.(x-1)-1.(y=0)=7.(z+1) =0 = (Q):1lx—y -7z -18 =0

Nhan thdy toa d diém A thoa man phuong trinh (Q) (vi: 11.2—-1.(-3)-7.1-18 = 0) nén mit
phang (Q) chinh 1a mét phang (A4BC).

Trong khong gian Oxyz, cho bbn diém A(2;-1;0),B(L1;3), C(-3;2;1),D(-1;14). Xét tinh

ding sai cua cac khang dinh sau:
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a) Mit phang (P) qua A,B song song CD c6 mot vecto phap tuyén 1a n= (3;3;—1) .

b) Mit phang (P) di qua diém M (2;-1;5).

¢) Goi (Q) la mit phing di qua C,D song song véi AB . Khi d6 d(A,(Q)) = %
d) Mit phang cach déu AB,CD c6 dang (R):3x+3y -z +% =0.

Loi gidi
a) Dung: Mit phing (P) qua A4,B song song CD nén mit phing (P) nhan hai vecto
AB =(-1;2;3), CD =(2;-1;3) lam cap vecto chi phuong suy ra mat phang (P) co véc to phap
tuyén n = [E,C—D] =(9;9;-3)

b) Sai: Phuong trinh mit phing (P):3x+3y—z-3=0 thay toa d6 diém M vao phuong trinh
mit phang (P) ta thdy khong thoa méan
7
c)bung: d( A4, =d(C,(P))=——
) Bung: d(4,(Q))=d(C.(P)) NT)
d) Ping: Mit phing cach déu AB,CD song song véi (P) nén cé phuong trinh dang
(R):3x+3y—z+d=0

-1
2

Goi H la trung diém cia AC:H( —; j,suyraHe(R):dz

L1 1
272 2

1
Vay (R):3x+3y—z+5=0
Cau 11: Trong khong gian voi hé toa d0 Oxyz, cho diém M (1;0;1) va hai mat phfmg

(Q):x+y-32z-5=0, (R):x+2y—z-1=0.Xét tinh ding sai clia c4c khing dinh sau:
a) Mt phang (R) di qua diém M .

2 . 5 5 7
b) Khoang cach tir diém M deén mit phang (Q) bang ok

¢) Mt phing di qua M va song song v6i mit phang (Q) c6 phuong trinh 1a: x+y—3z-2=0

d) Mit phang di qua diém A(l;—2;0) va vudng goc véi hai mit phing (Q) x+y-3z-5=0,
(R):x+2y—z—1=0 co phuong trinh 1a 5x-2y+z-9=0.

Loi giai
Mit phéng (Q) ¢6 vecto phap tuyén 1a nT = (1;1;—3) .

Mit phing (R) ¢6 vecto phap tuyén la n, = (1;2;-1).
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a) Sai: Thay toa do diém M vao phuong trinh mjt phang (R) ta duge: 1+2.0—1-10 nén

mit phang (R) khong di qua diem M .
1+0-3-5 7
N/EFSTNECEENITE
c) Sai: Goi (@) la mdt phing can tim. Do (&) song song véi (Q) nén c6 vecto phap tuyén

n=n, =(L,1;-3).

b) Bung: Ta co: d(M;(Q))

Mit phing (a) di qua diém M va c6 vecto phap tuyén n=(1;1,-3) c6 phuong trinh:
(x—1)+(y—0)—3(z—1)=0<:>x+y—3z+2=0
d) Dung: Goi mit phing can tim la (P).
Mit phing (P) vudng géc v6i hai mit phang (Q),(R) nén (P) c6 cdp vecto chi phuong la
n = (L1-3), n, = (1;2;-1). Do d6, mat phang (P) co vecto phap tuyén 1a:
n=nim |=(5-2:1)
Mit phéng (P) di qua diém A(l;—Z;O) va ¢ vecto phap tuyén n= (5;—2;1) ¢6 phuong trinh:
5(x=1)-2(y+2)+(z-0)=0=5x-2y+z-9=0.
PHAN lIl. Cau tric nghiém tra 1&i ngin
Caul: Trongkhong gian Oxyz , mit phang (P) quadiém A(1;—2;-2), vudng goc voi mit phang (Oxz)
dong thoi khoang cach tir diém B(3;1;-3) dén (P) bang % . Phuong trinh mit phang (P) c6
dang 2x+by+cz+d =0(d #0). Tinh P=3b+2c—d.
Loi gidi
Gia sir mit phang can 1ap c6 mot vecto phéap tuyén 1a a;) = (a;b;c) ,a’+b*+c* %0

Mat phing (P) vudng goc v6i mit phang (Oxz):y =0 nén n 1=0=5=0.

o)
(P) di qua diém A(,-2,-2) = (P):a(x—1)+c(z+2)=0= ax+cz—a+2c=0.

2a—c 3\/§
d(B;(P))= |a2+c|2 ==

= 5(2a —0)2 = 9(a2 +cz)

a=2c

S 1la* =20ac—4¢* =0 = .
1la =-2¢

V61 a =2c¢ chon c=1:>a=2:>(P):2x+z=0 (loai).

Véi 1la=-2¢ chon a=2=c¢=-11=(P):2x—11z—24 =0 (thoa mén).
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Vay P=3b—2c—d =0-2(~11)—(-24)=46.
Cau2: Trong hé tuc toa d6 khong gian Oxyz , cho 4(1;0;0), B(0;5;0), C(0;0;¢), biét b,c >0, phuong
trinh mét phang (P):y—z+1=0.Tinh M =c+b biét (4BC)L(P), d[ 0;(4BC)] :%.
Loi giai
x y z

Phuong trinh mét phang (ABC) : 1 + 5 +—=1.
c

Ta c6:(4BC) L (P) =~ =0 & b=c.
C

ar[o;(ABC)]—\/1+(11)|j21|+(ijz zé @9=1+2(%j2, (b=c).

1
@b:iz,do b,c>0nén b=c=—.Vay M =c+b=1.

N | —

Cau3: Trong khong gian véi hé truc Oxyz, cho mit phang (a):x+by +cz+d =0 vudng gbc voi mit
phang (f):x+2y+3z+4=0 va chira giao tuyén cta hai mit phang (P):x+3y+z-7=0,
(Q):x—y+z+1=0. Khidé d bang

Loi gidi
Ta c6 vecto phap tuyén cia (8).(P).(Q) lan luot 13 n, = (1;2;3),11‘2 = (1;3;1),;73 =(L-11).
Khi d6 n, =| m.[ ny,m || = (~816;-8) =8 (1;-2:1).

Goi A(x;y;z)ed la giao tuyén cua (P) va (Q), khi d6 toa do diém A thoa man hé

{x+3y+2_7=o ,khi d6 4(0;2;1)

, |3y+z=7=0 y=2
.Cho x=0 taco o
x—y+z+1=0

-y+z+1=0 z=
Do (a) chira giao tuyén cua (P) va (Q) nén (a) di qua A(O;Z;l).
Phuong trinh (@):x-2(y-2)+z-1=0<x-2y+2z+3=0.Viy d =3.

Cau 4: Trong khong gian véi hé truc toa d6 Oxyz, cho hai diém A(2;3;4), B(6;—3;0) va mat phing
(P) sao cho d(B;(P)) = Zd(A;(P)), (P) cit AB tai I(a;b;c) nim trén doan thing AB . Tinh

S=a+b+c.
Loi giai

Goi H, K lan luot 14 hinh chiéu vudng géc cia 4 va B 1én mit phang (P)
Suy ra BK =d(B;(P)), AH =d(4;(P)) do AH L(P); BK L(P) nén AH // BK

Suyra 4, H, K, B dong phang va ta c6 AIKB » AIHA (gbc — goc)
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BI _BK _d(B(P))

Suyra — = = =2 = Bl =241 ma I thudc doan AB nén Bl =241
Al AH  d(4(P))

Tacé BI(a—6;b+3;c), Al (a—2;b—3;c—4)

10
a-6=-2(a-2) |97

Bl =241 <1b+3=-2(b-3) & 1b=1 =a+b+c=7.Vay S=7.
c=-2(c-4) 3

C =

8
3
Cau5:  Trong khong gian Oxyz, cho diem M (1;2;3). Mat phing (P):x+ Ay+Bz+C =0 chua truc
Oz va cach diém M mot khoang 16n nhit, khi do tinh tong A+ B+ C.
Loi gidi
Vi (P) chira tryc Oz nén ludn c6 d(M;(P)) <d(M;0z).
Suy ra d(M;(P)) dat gid tri 16n nhat bing d (M;0z)=MH , véi H 1a hinh chiéu cia M trén

truc Oz.
Taco H(0;0;3). Vay (P) diqua H(0;0;3), co véc to phap tuyén m(—l;—Z;O).
(P):=-x—2y=0x+2y=0=>4=2B=C=0=>A4+B+C=2

Cau 6:  Trong khong gian Oxyz, cho mit phing (a):2x+3y+z+1=0. Goi (P) la mit phing song
song v6i (@), cat cac tia Ox,0y,0z 1an luot tai céc diém 4, B, C sao cho thé tich khéi tir dién
OABC bang 6. Tinh khodng cach tir gbc toa d6 O dén mit phang (P) (két qud lam tron dén
hang phan tram).
Loi giai

Do (P) song song véi («) nén (P) c6 phuong trinh: 2x+3y+z+m =0, diéu kién m =1.
Khi do: (P) cit cac tia Ox,0y,0z lan luot tai cac diém la: A(—%;O;O], B(O;—%;Oj,

C(0;0;—m), v6i m<0. The tich khoi tir dién OABC bang 6 nén %OA.OB.OCz 6

3
m

l.‘—ﬁH—%M—nﬂ =6 -2-=6 (dom<0)e m®=—216 < m =6 (thoa man).

=
6| 2
_|2.0+3.0+0-6] 6
NCEECI TN
Cau7: Trong khong gian Oxyz, cho diém M (1;4;9). Goi (P) 1a mat phang di qua M va cat 3 tia
Ox, Oy, Oz 1an luot tai cac diém A, B,C (khac O)sao cho O4+ OB+ OC dat gi tri nho nhAt.
Tinh khodng céch d tir gbc toa d0 O dén mit phang (P) (két qud la tron dén hang phan tram).

GV. Phan Nhat Linh - @& SDT: 0817 098 716
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Loi giai
Gia sur A(a;O;O), B(O;b;O), C(O;O;c) vo1 a,b,c > 0.

Phuong trinh mat phang (P):£+%+£=1; OA+OB+0C=a+b+c
a c

M(1;4;9)e(P)= 1 +%+2 =1. Ap dung BPT Bunhiacopxki:
a c

[533(““0)_[(@1[ N gﬂ(w+(¢zy+<@)2)>(l+z+3y.

=a+b+c=>36.

l+i+2:1 a==6

DAu “=" xdy ra khi { ¢ b ¢ _awew )15 Nen (P):—+l £
1 2 3 6 12 18
—=r== c=18
a b c

Vay d=%z5,14.

Cau 8: Trong khong gian Oxyz cho cac diém A(Z;O;O),B(O;4;O),C(O;O;6),D(2;4;6). Goi (P) la mat
phang song song v6i mit phang (4BC),(P) cach déu D va mit phang (ABC). Phuong trinh
cua mat phang (P) 1& ax+by+2z+d =0 véi a,b,d € Z. Gia trj clia d bang bao nhiéu?

Loi giai

Phuong trinh mét phéng (4BC) la: %+%+% — 1 6x+3y+22-12=0

Mit phang (P) song song v6i mit phang (ABC) nén (P) c6 dang:
6x+3y+2z+d=0 (d+#-12)
Vi (P) céch déu D va mit phang (4BC) nén ta c6:
d(D;(P))=d((ABC);(P)) < d(Ds(P))=d(4:(P)) <36 +d|=[12+d| < d =-24.
Vay phuong trinh mit phang (P) 1a: 6x+3y+2z—-24=0.
Cau9: Trongkhong gian Oxyz , cho diém B(6;4;0), C(4;5;1), M (2;1;6).Mat phing (P) vudng goc

véi BC va cach M mot khoang bang ~/6 ¢6 dang ax+ y+cz+d =0. Tinh —3a +c.

Loi giai
Mit phing (P) vudng goc v6i BCnén n, = BC =(-21;1) = (P):—2x+y+z+D=0.

D=-3

|D+3| ~
E_=J6 &|D+3=6< b3

J6

Voi D=—3:>(P):—2x+y+z—3=0.
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V6i D=3=(P):2x+y+z+3=0.
Vay a=-2;c=1=>-3a+c=7
Céu 10: Trong khong gian Oxyz , mit phing (Q) song song v6i mat phang (P) 2x—y-2z+19=0va
cach (P) mot khoang bang 5 ¢6 dang ax+y+cz+d =0.Tinh a+c+d .
Loi giai
Trén mit phang (P):2x — y —2z +4 = Ochon di€m M (0;4;0).
Do (Q) song song v6i mit phing (P) nén (Q) codang: 2x—y—-2z+D=0v6éi D=#19.

D=-11
D=19

| -4+ D|
J2 + (1) +(=2)

Mit phing (Q) thoa mén yéu cau bai todn: 2x—y—2z—-11=0

Vid((P).(0))=5 = d(M.(0))=5 =

=5o|-4+DJ=15 c{

Vay a+c+d =11
Cau 11: Biét goc quan sat ngang cia mot camera 1a 116°. Trong khong gian Oxyz , camera dugc dit tai

diém A(2;1;5) va chiéu thang vé phia mit phang (P):2x—y—2z+13=0. Héi ving quan st
duogc trén mit phing (P) clia camera 13 hinh tron c6 duong kinh bang bao nhiéu? (lam tron két

qua dén chir s6 hang chuc)

(0

Loi giai
Goi A4,B,C 1a cac diém nhu hinh v& bén dudi va H 13 hinh chiéu vuong goc cua 4 1én mat

phang (P)

Hinh v€& minh hoa

(P
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|2-2-1-2-5+13
- Ja+1+4

Theo d& BAC =116° = BAH =58°. Khi do AH =d(4,(P)) =2 (dvdd).

. : —— BH
Xét tam gidc ABH vuong tai H , ta cd: tan BAH = T = BH =tan58°-2 =2tan58° (dvdd).

Suyra BC=2BH =2-2tan58° = 6,4 (dvdd)

Vay ving quan sat cia camera trén mit phing (P) 1a hinh tron c¢6 duong kinh khoang 6,4
(dvdd).

n GV. Phan Nhat Linh - @& SDT: 0817 098 716
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.
BAI @ PHUONG TRINH PUONG THANG
\/

IY.YS LV THUYET CAN NHO

Vecto chi phwong cia dworng thang

Vecto' chi phwong ciia dwong phing: Vecto i # 0 dwoc goi 1a vecto chi phuong ctia dudng thing A néu
gia cua # song song hoac trung vai A.
Chu y:

e Dudng thiang hoan toan xac dinh khi biét mot diém ma né di qua va mot vecto chi phuong

e Néu i 1a mot vecto chi phuwong ciia A thi kii (voi k 1a mot s6 khac 0) ciing 1a mot vecto chi

phuong cua A.

Phwong trinh tham sé cia dwong thang

Pinh nghia: Trong khong gian Oxyz , cho duong thang A di qua diém 4 (xo; Yos ZO) va c6 vecto chi phuong
ii =(a;bsc).
X=Xx,+at

H¢ phuong trinh { y =y, +bt dugc goi la phuong trinh tham s6 cua duong thang A (¢ 1a tham sd, 1€ R).

z=2z,+ct
Chu y: Cho mit phang () c6 phuong trinh tong quét la Ax+ By +Cz+D = 0. Khi do:

xX=Xx,+at
e Véicacsd a,b,c khong dong thoi bang O thi hé phuong trinh { y =y, +b¢ (¢ € R) xédc dinh mot

z=z,+ct
dudng thang di qua M (x,;,;z,) va cé vecto chi phuong 1a i =(a;b;c).

e Tu phuong trinh tham s6 ciia dudng thang, mdi gid tri cia tham sd twong tmg véi mot diém thude

dudng thing d6 va nguoc lai.
Phwong trinh chinh tic cia dwong thang

Trong khong gian Oxyz , cho dudng thing A di qua diém A(x,;y,;z,) va c6 vecto chi phuong i = (a;b;c)
voi a,b, ¢ 1a cac sb khac 0 .

Hé phuong trinh: Th YT Hh _Z7% duogc goi 1a phwong trinh chinh tic ciia duong thing A .

a b c
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Lap phwong trinh dwong thang di qua hai diém
Trong khong Oxyz , cho hai diém phan biét 4, (x;;»;2,) va 4, (x,;»,;2, ). Duong thing 4,4, c6 vecto chi
phuong 4,4, = (xz XYy T4 _Zl) .
X=X +(x2 —xl)t
e Duong thing 4,4, c6 phuong trinh thamso1a { y =y, +(», —» )¢ (t e R).
z=2z +(z2 —Zl)t
e Trong truong hop x, #x,, ¥, #,, 2, # z, thi duong thang A A, c6 phuong trinh chinh tac la:

X-X% _Y—»h _27%

=X V™ 5 TE

Trong khong gian Oxyz , cho hai duong thang A,, A, tuong Umg c6 cac vecto chi phuong i, = (al;bl;c1 ) ,
i, =(a,;b,5¢,) . Khido A, LA, & iiai, =0 < aa, +bb, +cc, =0.
Vi tri twong ddi giira hai dworng thing
Trong khong gian Oxyz cho hai duong thang A, A, lan luot di qua cac diem 4, (x,;3,32,), 4, (X3 1,:2,)
va tuong tng c6 vecto chi phuong #, = (a;;b;5¢,), i, =(a,:b,;¢,) . Khi do:

o A /A, < i, cung phuong v6i u, va 4 ¢ A, .

e A =A, & cung phuong voi i, va 4, €A, .

, {[ﬁl,@]i() {ﬁl,@]i()
e A, va A, ciatnhau < IS M
A A, L[u,,u,] A A, -[u,,u,]=0.
e A, va A, chéonhau & AlAz.[ﬁl,ﬁz];tO.

Chii y: Trong khong gian Oxyz , cho hai duong thang A,, A, tuong Umg c6 vecto chi phuong lan luogt 1a
xX=x +at X=X, +a,t
i, =(a;;b;¢,), ii, = (ay;b,;c,) va ¢ phuong trinh tham s6: A :{y =y, +bt A, :{y=y,+byt

z=z +ct z=z,+c,t

X +at=x,+a,s
Xét hé phuong trinh hai 4n ¢ va s: 4y, +ht =y, +b,s (*). Khi do

zitot=2z,+¢c,s8
e A /A, < il cung phuong voi i, va hé (*) vo nghiém.
e A=A, < He (*) c6vo s nghiém.
e A cit A, < Hé (*) c6 nghiém duy nhét.

e A, va A, chéonhau < i, va i, khong cung phuong va hé (*) vo nghiém.
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n Goc

Géc giira hai dwong thing:

Trong khong gian Oxyz, cho hai dudng thing A,,A, tuong tng c6 i = (a;b;c,) va ii, =(a,;b,;c, ) 1a hai
vecto chi phuong. Khi do, ta co:

3 |L71 .ﬁ2| 3 |a1a2 +bb, + clcz|

cos(A,,A,;) = [cos (4, ) = o =
e T AR oy s

Géc gitra dwong thang va mit phang:

Trong khong gian Oxyz, cho dudng thing A c6 vecto chi phwong i = (a;b;¢) va mit phang (P) cb vecto
phap tuyén 7 =(4;B;C). Khi d¢, ta co:

| lad +bB + cC|

il Vet e p v 2B C

sin(A,(P)) = |cos(17.fi)|

Géc gitra hai mit phang:
Trong khong gian Oxyz, cho hai mit phing (B),(B,) c6 hai vecto phap tuyén lan luot 1a 7i, = (4,;B,;C,)

va i, =(4,;B,;C, ). Khi do, ta co:

- 7.1, A4, + BB, +CC
()l - e
1 1 [ 2 2 2
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IS PHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Xac dinh cic yéu t6 co’ ban ciia duwong thing trong khong gian. Vi tri twong d6i trong khong

gian

Phuong phap: Trong khong gian Oxyz , vecto u = (a;b;c) # 0 1a vecto chi phuong ciia dudng thing A
thi vecto 7 = k.i ciing la vecto chi phuong cta duong thang A.
X=Xx,+at
Phuong trinh tham s6 A:4 y =y, +b¢ (t € R) ¢ vecto chi phuong ii = (a;b;c) (hé sd trude 7).
z=z,+ct
Xo _ Y=V _Z272

Phuong trinh chinh tic A - 5 = co vecto chi phuong u = (a;b;c) (hé s6 & mau).
a c

Nhén xét:
e Véi phuong trinh tham s6 lay ding thi tu hé so trudc tham s6 .

e V§i phuong trinh chinh tic 1iy hé s6 dudi mau.

e N¢u gia thiét chua ding cau truc, ta phai sap x&p lai 161 médi lay hé so.

BAI TAP T LUAN

Bai tap 1: Trong khong gian Oxyz, xac dinh mot vecto chi phuong ctia dwong thang dudi day:

x=2-t
1oy-2 2+l 1oyl 2
a)d:ly=1+2t pyd: X 1Y e g xolyml 20z
2 1 2 2 2 1
z=3+t
Loi gidi

a) Puong thang d c¢6 mot vecto chi phuong 1a i = (—1; 2;1).
b) Pudng thang d c6 mdt vecto chi phuwong 1a 7 = (2;1; 2).

1 y-1 2-z

c)Taviétlaid:xz_ - g Xty _z-2

2 1 2 2 -1
Bai tap 2: Cho hinh hop ABCD.A'B'C'D'. Trong cac vecto c¢6 diém dau va diém cudi 1a cac dinh cta hinh

hop, nhiing véc to nio la véc to chi phuong ciia dudng thing AC ?

=i, =(2;2;-1).

Loi giai
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Vi AC song song v6i A'C’ nén cac vecto chi phurong ciia duong thing AC thoa bai toan 1a cac
vecto sau day: AC,CA,AC,CA'.

x=2+3t
Bai tap 3: Trong khong gian Oxyz, cho duong thing A:{y=—-1+¢ (t€R). Trong céc diém sau day,
z=5-2¢
diém nao thudc duong thang A?
A. M (11;2;4). B. N(5;0;3). C. P(10;3;-3).  D.O(8;-3;1).
Loi giai

11=2+3¢ t=3

Thé toa do M (11;2;4) vao phuong trinh dudng thing A ta duge {2=—1+¢ < {1=3
4=5-2t | 1

2

Vi hé phuong trinh trén v6 nghiém nén M khong thudc duong thing A.
5=2+3¢ t=1
Thé toa dd N(5;0;3) vao phuong trinh dudng thing A ta duge {0=—1+t <1t =1
3=5-2¢ t=1

Vi hé phuong trinh trén ¢6 nghiém nén N thudc duong thing A.

8
10=2+3¢ 3
Thé toa do P(10;3;—3) vao phuong trinh duong théng Ataduoc 3=-1+t <<t=4

3=5-2t |t=4

Vi hé phuong trinh trén v nghiém nén P khong thudc dudng thang A.

8=2+3¢ t=2
Thé toa d6 O(8;-3;1) vao phuong trinh duong thang A ta dugc {-3=—1+¢ <1t =-2
1=5-2¢ t=2

Vi hé phuong trinh trén v nghiém nén O khong thudc dudng thang A.

Bai tip 4: Trong khong gian Oxyz , xét vi tri tuong dbi ciia cac cap duong thing sau:

x=1+¢ x=2+2t
a)d:qy=2t (teR)vad:{y=3+4/(/'eR)
z=3—-¢ z=5=-2¢
x=1+2¢ . 5 |
g, X— y+ z+
b)d:qy=-1+3t(teR) va d': = =
) 4 ( ) 3 2 2
z=5+¢
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I I y-2 z+42
Od:it=d g iYL 2T
-1 2 s 1 2

Loi gidi

a) Ta 6 céc vecto chi phuong ciia d va d’ lanlugtla @ =(1,2;-1) va @' =(2;4;-2).
Vi @' =2d nén a va a' cung phuong=d va d' song song v&i nhau hodc tring nhau.
Xétdiem M (1;,0;3)ed néntacé M ¢d nénd i d' .

b) Tacod d va d' lan lugt nhan a =(2;3;1) va @ =(3;2;2) la c4c vecto chi phuong.
Vi @ va @' khong cing phuong nén d va d' cit nhau hodc chéo nhau.

Dudng thang d' qua M (1;-2;-1); ¢6 VTCP @' =(3;2;2) nén c6 phuong trinh 1a:

x=1+3¢
d':{y=-2+21('eR)
z=—1+2¢
3
t=—=
1426 =143 52
Xét hé phuong trinh : < —1+3t=-2+2¢ < t’=—g = H¢ v0 nghiém
Sri=clra S+i=—1+21

Vay hai duong thang d va d' chéo nhau.
¢) Taco: d diqua M (0;1;0) va co vecto chi phuong a = (1;-1;2);
Dudng thang d' di qua M'(1;2;-2) va ¢ vecto chi phuong d@' = (5;1;,-2).

Nén phuong trinh tham s6 cia d va d' lan luot 1a:

x=t x=1+5¢
d:qy=1-t va d':qy=2+1
z=2t z==-2-2t
t=1+5¢ t—5t'=1 ;:_E
Xét hé phuong trinh 1-¢t=2+¢ <{-t-t'=1 < 31 = hé c6 nghiém duy nhat

2t =-2-2¢ 20+2t'=-2 t':—5

Vay hai duong thing d va d' cat nhau.
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BAI TAP TRAC NGHIEM

PHAN 1. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.

Cau 1:  Trong khong gian v6i hé toa do Oxyz , vecto nao 1a mot vecto chi phuong ciia dudng thang cd

., x—1 3y 3-z
huong trinh —=—== ?
P 8 3 2 1
- 3 - - - 2
A. a= 3;5;1 ) B. a=(9;2;3). C. a=(3;2;1). D.a= 3;5;—1 )
Loi giai
3 2 1 3 2 -1

3

Mot vecto chi phuong ctia duong thang c6 phwong trinh 13 a= (3 ;%;— IJ .

Cau2: Trong khong gian Oxyz , cho duong thang A vudng goc v6i mit phang (a) c6 phuong trinh
x+2z+3=0. Mdt vecto chi phuong cia A 1a
A. a=(1;0;2). B.a=(2;-1;0).  C.a=(1;2;3). D. a=(2;0;-1).
Loi giai
Puong thang A vudng gbc v6i mit phing (a) : Xx+2z+3=0 c6 mdt vecto chi phuong la
a=(1;0;2).
Cau3: Trong khong gian v6i hé toa d6 Oxyz, cho OA4=2i+ 3}‘—57{; OB = —2}'—47{ . Mot vecto chi
phuong cua duong thang 4B 1a
A.a=(-2;-5;-1).  B.a=(2;5;-1). C.a=(2;5-9).  D.a=(2;1;-9).
Loi giai
Mot vecto chi phuong ctia duong thing AB 14 a = (2:5;— 1) .

x-3 y-4 z+1

Cau 4: Trong khong gian Oxyz , cho duong thang d : . Vecto nao dudi day 1a mot

-5
vecto chi phuong cua d ?
A. a=(3;4;-1). B.a=(2;-5;3).  C.a=(-3;-4;1). D.a=(2;-5;-3).
Léi giai
n , , \ 2 x=3 _y-4_z+1 -
Mot vecto chi phuong ctia dudng thing d : = = la a=(2;-5;3).

-5 3

x=2-t
Cau 5: Trong khong gian Oxyz , dudng thang d :4y =1+2¢ c¢6 mot vecto chi phuong 1a
z=3+t¢
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AV

A. a=(-1;2;1). B. a=(2:1;3). C. a=(1;2;3). D. a=(2;0;-1).
(=1:2:1) (2:1:3) (1:2:3) ( )

Loi gidi
x=2—t
Puong thing d:4 y=1+2¢ ¢4 mdt vecto chi phuong 13 a =(~1;2;1).
z=3+t

Cau 6: Trong khong gian Oxyz, toa dd nao sau day 1a toa dd ctia mot vécto chi phuong clia dudng thang

x=2+4¢
A y=1—6t,(teR)?
z=9¢t
A. &:[1;1;3) B. a=(2;1;0). C.a=(4;-6;0). D &:[1;—1;3)
37274 37274

Loi giai
x=2+4¢

Mot vecto chi phuong ciia dudng thang A:{ y=1-6¢ 1a 5:[%;—%;%).

z=9¢t

x+1 y-2 z-1

Cau7: Trong khong gian Oxyz , diém nao dudi day thudc duong thing d :

-1 3 3
A. O(1;-2;-1). B. N(-1;3;2). C. A(1;2;1). D. P(-1;2;1).
Loi giai
.2 R . 2 x+1 y-2 z-1
biém thudc duong thang d : " = 3 = la P(—I;Z;l).
A A . \ < x_l y_2 Z+1 R \ ~ A
Cau 8: Trong khong gian Oxyz, cho duong thang d : 2 = 3 = " . Diém nao sau day thudc d ?
A. O(-1;-251). B. N(-1;3;2). C. 4(2;3;-1). D. P(1;2;-1).
Loi giai
W2 A N 2 x_l y—2 z+1 .
biém thudc duong thang d : = = 1a P(1;2;—1).

x=1-t
Cau9: Trong khong gian Oxyz, diém nao dudi day thudc duong thang d :4 y=5+1 ?

z=2+3¢
A. O(-L1;1;3). B. N(1;-1;3). C. A(-2;5;-2). D. P(1;5;2).
Loi giai
x=1-t
Piém thudc duong thing d :{y=5+1 la P(1;5;2).
z=2+3t
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x=1+2¢
Cau 10: Trong khong gian Oxyz, duong thang d:4 y=3—t khong di qua diém nao dudi day?

z=1-t
A. 0(3;2;0). B. N(5;1;-1). C. A(1;3:1). D. P(0;1;2).
Loi giai
x=1+2¢
Diém khong thudc dudng thang d:<y=3-¢ la P(0;1;2).
z=1-t
A R . . 2 x—1 y+2 z—4 , L2 n
Cau 11: Trong khong gian Oxyz, cho duong thang A: 3 = = . Trong cac diém sau day,
diém nao khong thude duong thing A?
A M(4;-7;-2). B. N(7;-12;6). C. P(10;-17;7). D. 0(13;-22;8).
Loi giai

Thé toa d6 M (4;—7;—2) vao phuong trinh duong thang A ta duoc

4-1 -7+2 —2-4
3 -5

Sl=1=-6 (V).

Suy ra M khéng thude duong thing A.
Thé toa d0 N(7;—12;6) vao phuong trinh dudng thang A ta dugc

7-1 -1242 6-4
3 -5

& 2=2=2 (ding).
Suyra N thudc dudng thing A.
Thé toa 0 P(10;—17;7) vao phuong trinh dudng thing A ta dugc

10-1 -17+2 7-4
3 -5

& 3=3=3 (ding).

Suy ra P thudc dudng thing A.
Thé toa do Q(13;— 22;8) vao phuong trinh duong thing A ta duoc

13-1 2242 8-4
3 -5

< 4=4=4 (ding).

Suy ra O thudc dudng thing A.

x=2+3t
Cau 12: Trong khong gian Oxyz, cho duong thing A:{y=—1+¢ (t € R) . Véc to nao sau day la mot
z=5-2t
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AV

A. u=(2;-1;5). B. (2;-1;-2). C. u=(3;1;5). D. u=(3;1;-2).

Loi giai

Mot vecto chi phuong ciia dudng thing A 13 u =(3;1;-2).

Cau 13: Trong khong gian Oxyz, cho dudng thing A: x;l _rF 2 =z —4

. Véc to nao sau day la mot

véc to chi phuong cua dudng thang A?

A u=(1;-2;4). B. u=(3;-5;1). C.u=(-1;2;-4). D.u=(3;-54).
Loi giai

Mt véc to chi phuong ciia dudng thang A 13 u =(3;-5;1).

Cau 14: Trong khong gian toa dd Oxyz, xét vi tri twong dbi cua hai dudng thing
x=1_ y+1 z A x=3 y-3 z+2

) 2 37 ]

A. A, song song voi A, . B. A, chéo voi A,.
C. A, cit A,. D. A, tring véi A, .
Loi giai

Vi —=# 2 nén vecto chi phuong u, =(2;2;3) ciia duong thang A, khong cling phuong véi
vecto chi phuong u, =(~1;-2;1) ctia A, suy ra A, chéo véi A, hodc A, ct A,.

Lay M(L-1;0)e A, N(33;-2)eA,. Taco MN = (24,-2).

Khi do6 [Jl,u‘z]mz 0 suyra uT,uj,W dong phang.

Viy A, cit A,.

x=1+t¢ x=1+42¢
Cau 15: Trong khong gian Oxyz , cho hai duong thang d :{y=2+1 va d':{y=—1+2¢". Ménh dé nao

z=3—-¢ z=2-2t
sau day dung?
A. Hai duodng thing d va d’ chéo nhau.
B. Hai duong thing d va d’ song song v&i nhau.
C. Hai duong thing d va d' cét nhau.
D. Hai dudng thing d va d’ trung nhau.
Loi giai

Puong thing d c6 vecto chi phuong u, = (L,1;-1)

Puong thang d' ¢6 vecto chi phuong ”Tz = (2;2;—2).

Ta co LTZ = 2% nén duong thing d va d' song song hodc tring nhau.
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Chon diém M (1;2;3) thudc duong thang d , thay toa d¢ diém M vao phuong trinh duong

1=1+2¢
thang d', tacd d':42=-1+2¢ v6 nghiém, vdy M khong thudc dudng thang d' nén 2 duong
3=2-2¢

thang song song nhau.

Cau 16: Trong khong gian voi hé toa dd Oxyz, cho hai duong thang thang d :%zy—_llz Z-IZ va
x=—1+2¢
d':{y=1+t .Khang dinh nao sau day la khang dinh dung?
z=3
A. dva d' chéo nhau. B. d song song voi d'.
C. d tring véi d'. D. d cit d' tai diém A(0;1;-2).

Loi gidi
Lam bang phuong phap tu luan:
DPuong thang d di qua diém M(O; I,— 2) va c6 vecto chi phuong U= (2;— 1;1) .
Dudng thing d' di qua diém N(-1;1;3) va c6 vecto chi phuong v =(2;1;0).
= [;,C] = (~1;2;4), MN =(-1;0;5) = [;,GJ.W ~21%0=d vi d' chéo nhau.
Lam bang phwong phap tric nghiém:
Ta co: u = (2;-11) va V= (2;1;0) khong cing phuong = DPép an B, C loai.

Diém 4(0;1;-2) khong thuge duong thang d' = Dap 4n D loai.

x=4+4t
Cau 17: Trong khong gian Oxyz , cho duong thang Alzx—82y12:;—31 va A, :qy=3-¢t .Giatri
z=24+2t
cia md A, va A, vudng goc la
A.m=1. B. m=-1. C. m=3. D. m=-3.

Loi gidi
Duong thing A, qua M, (8;-2;3) va c6 vécto chi phuong U, = (2;4,m—1).
Duong thing A, qua M, (4;3;2) v c6 vécto chi phuong u, = (4-1,2).
Tacd: A, va A, vudng goc kh u ., =0 = 8-4+2m—-2=0<m=-1

. : . . -1 -7 -3
Céu 18: Trong khong gian v6i hé truc toa d§ Oxyz, cho hai duong thang 4, : x2 P 0 . 2 va

X 4 s g0 R ’ A 1Y
d2:§=—= 0 cat nhau tai diém M c6 toa do bang
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A. M(0;3;—4). B. M(1;7;3). C. M(-35-5). D. M (3;-5;5).

Loi giai

Chuyén hai duong thang di cho vé dang phuong trinh tham sd, sau do:

3t'=1+2¢ S
Xét hé phuong trinh: {3 -2t"'=7+¢ <:>{ __ )
44+1'=3+4 -

Suy ra hai duong thing cit nhau tai diém M (—3;5;— 5) .

PHAN II. Cau tric nghiém diing sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon dung hoic

sai.
n N . . 2 x-1 y=-3 z=2 L, , ..,
Cau 1: Trong khong gian Oxyz, cho duong thang d : " = = . Xét tinh ding sai clia cac
khang dinh sau:
a) Diém M (1;3;2) ndm trén duong thang d .
b) M6t vecto chi phuong cua d 13 u = (1;3;2)
x=1+¢

¢) Puong thang d song song véi dudng thang A:{y=3—¢ .
z=2+2¢t
x=-3t
d) Puong thiang d va dudng thang d':{y =t 1a hai duong chéo nhau.
z=—-1-3¢

Loi giai
a) Pung: Toa do diém M (1;3;2) thoa mén phuong trinh d
b) Vecto chi phuong cua d 1a 1a 1;(1;—1;2)

x=1+t¢
¢) Sai: Pudng thing d song song véi dudng thing A:{y=3—¢ .
z=2+2t

x=1+¢
x=1 y-3 z-2

1 -1

d: S qy=3-¢

z=2+2¢

I+ =1+t
Xét hé phuong trinh {3—¢'=3—¢ hé c6 vo s6 nghiémnén d = A
2421 =2+2t

x=-3t
d) Pung: Puong thang d va duong thangd':{y =t 1a hai duong chéo nhau.

z=-1-3¢
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Dudng thing d di qua diém M (1;3;2) c6 vecto chi phuong la u = (1;-1;2) va dudng thang d’

di qua N(0;0;—1) c6 vecto chi phuong la u'= (=3;1,-1).
Ta co [ﬁ,i’}.ﬁﬁzﬂ #0 nén d va d' chéo nhau.

x=1+2¢
Cau 2: Trong khong gian Oxyz, cho dudng thang A:{y=3+¢ (t € R). Xét tinh dung sai cua cac khang
z=4-5

dinh sau:

a) Mot vecto chi phuong cua duong thing A 1a: u = (1;3;4).

b) Diém 4(5;5;-6) thudc duong thing A.

x=2+3t
c) Duong thing d:{y=4t (teR) vudng gbc véi duong thing A.
z=3+2t
d) Dudng thing A cdt mit phang (Oxz) tai diém M (-5;0;19).
Loi giai
a) Sai: Duong thing A c6 mot vecto chi phuong 1a u = (2;1;-5).
5=1+2¢t
b) bung: Taco: {5=3+¢t <t=2.
6=4-51

¢) Dung: Ta c6: u, =(2;1;-5) va u, =(3;4;2) va d& thay: u,u, =0.

d)Pung: Tacd: y=0<3+1=0<¢=-3 néndiém M (-5;0;19) 1a giao diém ctia duong thing

A va mit phang (Oxz).
Cau3: Trong khong gian vé6i hé truc toa do Oxyz, cho hai duong thang A, A, 1an lugt c6 phuong trinh
: xl—l = y_—12 = Z;I va A, x;4 :yTH:_il. Xets
a) Puong thing A, ¢6 mdt vecto chi phuong 1a: u, = (L,-12) vadi qua diém A4(-L-2;1).

la: A,

b) Piém M (10;1;—2) thudc duong thing A, . Xét tinh dung sai cua cac khing dinh sau:
¢) Puong thing A, vudng goc vdi duong thang A,.
d) Pudng thang A, va duong thang A, 13 hai dudng thang chéo nhau.
Loi giai

a) Sai: Duong thing A, c6 mt vecto chi phuong la: u, = (I;~1;2) va di qua diém 4(1;2;-1)
10-4 1+1 =2 5

0-4_ % == I ménh dé ding
¢) Bung: Ta c6: u, =(2;1;-5) va u, =(3;4;-2) va dé thy: u,u, =0.

b) bBung: Ta co
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d) Ding: Dudng thing A, c6 mét vecto chi phuong la: u, = (1;-1;2) va di qua diém 4(1;2;-1).

Puong thing A, c6 mdt vecto chi phuong 1a: u, = (3;1;-1) va di qua diém M (10;1;-2).

Ta c6: MA = (9;-1;—1) va [i,@]m =-20.
Cau 4: Trong khong gian véi hé truc toa dd Oxyz, cho hai duong thang A, A, 1an lugt c6 phuong trinh
a: Al:£:y—3zz+3 VéA21x+4:y+2:z—
1 -1 2 2 1 -1
a) Duong thing A, c6 mdt vecto chi phuong la: u, = (1;-1;2) va di qua diém A4(-1;4;-5).

. Xét tinh dung sai cua cac khang dinh sau:

b) Puong thang A, khong cit truc toa d6 Oz .
¢) Puong thing A, song song véi duong thang A,.
d) Puong thang A, va duong thing A, 14 hai duong thang chéo nhau.
Loi giai
a) Dung: Dudng thing A, c6 mot vecto chi phuong la: u = (1;~1;2) va di qua diém A(-1;4;-5)
b) Sai: Pudng thing A, cit truc toa do Oz tai M (0;0;2).
¢) Sai: Ta c6: u, = (-1;2) va u, = (2;1;-1) nén u,,u, khong cing phuong.
d) Sai: Duong thang A, c6 mét vecto chi phuong la: u, =(1;-1;2) va di qua diém A4(-1;4;-5).
Dudng thing A, c6 mét vecto chi phuong 1: u, =(2;1;-1) va di qua diém M (—4;-2;4).

Ta c6: MA =(~3;-6;9) va [uy,u, | MA=0.
PHAN lIl. Cau tric nghiém tra 1&i ngdn

Caul: Cho hinh hop ABCD.A'B'C'D'. Cé bao nhiéu vecto chi phuong ctia duong thing 4B c6 diém
dau va diém cudi 1a dinh cta hinh hop.

Loi giai

phuong.
Viay c6 8 vecto théa man.

Cau2: Trong khong gian véi hé toa do Oxyz. Khi meR\{a} thi duong thing d di qua hai diém
A(1;2;0); B(m;—1;3) cit mit phing (P): x+y+z—6=0.Gid tri cia a bing bao nhiéu ?
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Dudng thing d di qua diém 4(1;2;0) va c6 vecto chi phuong AB(m —1;-3;3)

Loi giai

Mit phang (P) c6 vecto phap tuyén n(1;1;1)
d cit (P) ©nu=m-1-3+3=2#0m=1
Vay v6i me R\{1} thi d cét (P) nén a=1.
Cau 3: Trong khong gian Oxyz, cho cac diém M(-1;3;1),N(-2;1,-2), P(1;2;3), O(2:-1;2),

x-1 y-2 =z

S(1;2;-3) . Puong thing d : 1

-3 .. A 4R X xR s
5 di qua bao nhiéu dieém trong so cac diem da

cho?

Loi gidi
Taco: M (-1;3;1),P(1;2;3) e (d); N(-21;-2),0(2;-1;2),8(1;2;-3) ¢(d)

Vay duong thing (d) di qua hai diém.

x=1+2¢
Cau4: Trong khong gian Oxyz, cho dudong thing d:{y=2-t ,teR va cac diem M(-1;3;1),
z=3+2¢
N(-2:1-2), P(1;2;3), O(2-1;2), S(1;2;-3). Co mdy diém khong thudc duong thing (d)
cho trudce?
Loi gidi

Ta co: M(—1;3;1),P(1;2;3) € (d); N(—2;1;—2),Q(2;—1;2),S(l;2;—3) ¢ (d)

Cau5:  Trong khong gian Oxyz, cho hai diém A(-1;2;4) va B(5;2;-2). Biét u = (a;b;1) 1a vecto chi
phuong ciia dudng thang A 1a duong ddi xtmg voi AB qua mit phang (Oyz). Tinh a+b
Loi gidi
Do A'(1;2;4) va B'(-5;2;-2) la hai diém d6i xting véi A, B qua mit phing (Oyz) véy nén
duong thing A diqua A’ va B' nén A nhin A'B = (—6;0;—6) 1a vecto chi phuong.
Khi d6 A nhan u = (1;0;1) 1a vecto chi phwong = a=Lb=0=a+b=1.

~1_y+4 z-5

Ciu 6: Trong khong gian véi hé truc toa dd Oxyz, cho hai duong thing A: x2 3 0 va

A,:x+3:y+2:z
2 3
1a n=(a;b;3). Tinh a+b.

I3 dbi xtmg voi nhau qua mit phang (P). Biét (P) c6 vecto phap tuyén

Loi gidi
Duong thing A qua A(1;—4;5) vanhan i =(2;3;1) 1a vecto chi phuong.
Duong thing A’ qua B(-3;-2;3) vanhan i =(2;3;1) 1 vecto chi phuong = A/ A'.
Goi A' 12 diém trén A’ sao cho 44" L A.
Do A' e N = A (-3+2;-2+3t3+1) = A4 = (-4+26;2+3,-2 +1).
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, ALY
Do AA'LA:H.Z;=0<:>—8+4t+6+9t—2+t=0©z=7
A’E__”;__g;gJ:A—A’ZE__M;E;__IZJZ_E'(@_S;?’)
7 7 7 7 7 7 7
Khi d6 (P) nhén 1;:(6;—5;3) 1a vecto phép tuyén = a=6,b=-5=a+b=1.

HET:
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Dang 2: Viét phwong trinh dwong thang
Phwong phap: Ta thuong gip cac dang toan sau:
Dang 1: Puong thing di qua mot diém va c6 mot vecto chi phuong:
Trong khong gian Oxyz , phuong trinh dudng thang A di qua M va co vecto chi phuong a = (a ;b;c)

x=x,+at
Khi d6 phuong trinh duong thang A {y = y, + bt hodc % y;yo =275 péy {a;b;c} #0.
a c
z=z,+ct

Chu y: Phuong trinh tim dugc khong nam trong cac phuong an, ta c6 thé thay toa do diém ma dudong
thang di qua dé kiém tra.
Dang 2: Phuong trinh dudng thing di qua hai diém:
Trong khong gian Oxyz , viét phuong trinh duong thing A qua hai diém 4 va B.
B

A A AB

e Chon A4 hoic B 1adiém ma Adi qua.
o Nhin 4B 1am VTCP —>ii = AB.
Lwu y: Phuong trinh tim dugc khong ndm trong cic phuong an, ta c6 thé thay toa do diém ma duong
thang di qua dé kiém tra.
Dang 3: Puong thing 1a giao tuyén cta hai mat phang
Trong khong gian Oxyz , viét phuong trinh duong thing A
Giao tuyén ciia hai mét phang (a): Ax+By+Cz+D =0 va (B): Ax+By+Cz+D' =0

~—X

e Cho 1trong 3 an x;y;z =0 dé tim 2 an con lai
By+Cz+D=0 =?
IEEETE Y ST o M(0n9)
By+Cz+D'=0

. x=0—){ 0
z =
e Vecto chi phuong u = [ﬁa;ﬁﬁ].

Luru y: Phuong trinh tim dugc khong ndm trong cac phuong 4n, ta c6 thé thay toa do diém ma dudng
thiang di qua dé kiém tra
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BAI TAP TU LUAN

Bai tap 1: Trong khong gian Oxyz, viét cac phuong trinh tham sé va chinh tic cua duong thing A di qua
x-3 y-1_ z+5
1 3
Loi giai

A(L;1;2) va song song v6i dudng thing d :

Puong thang d c6 vecto chi phuong 13 i = (2;1;3)
Vi A/ d nén vecto chi phuong cua A 1a i =(2;1;3)
Duodng thing A di qua diém A(1;1;2) va c6 vecto chi phuong 1a i =(2;1;3).

x=1+2¢
Phuong trinh tham sé ctia A 1a { y=1+¢ (teR)
z=2+3t

x-1_y-1_z-2

Phuong trinh chinh tic cta A 1a 5 . 3

Bai tap 2: Trong khong gian Oxyz, viét cac phuong trinh tham s va chinh tic ciia duong thang A di qua
A(2;-1;4) va vudng goc véi mit phang (P):x+3y—-z-1=0.
Loi gidi
Mit phing (P) 6 véc-to phap tuyén 1a i = (1;3;-1)
Vi A L (P) nén véc-to chi phuong cua A 1a i =7 =(1;3;-1)
Dudng thang A di qua diém 4(2;-1;4) va ¢ véc-to chi phuong 1a i = (1;3;-1).
x=2+t

Phuong trinh tham sé cia A 1a {y=—1+3¢ (teR).
z=4-t

x—=2 y+1 z-4
3 -1

Phuong trinh chinh tic coa A 1a
Bai tap 3: Trong khong gian Oxyz , viét cac phuong trinh tham s6 va chinh tic cua duong thang A di qua
hai diém 4(2;3;-1) va B(1;-2;4).
Loi giai
Tacé AB= (-1;-5;5).
Vi A di qua hai diém 4 va B nén véc-to chi phuong ctia A 1a i = AB = (~1;-5;5) .
Duodng thang A di qua diém 4(2;3;—1) va c6 véc-to chi phuong 1a i = (—1;-5;5).

x=2-t
Phuong trinh tham sé ciia A 1a { y =3—5¢ (z‘eR).
z=—1+5¢

- GV. Phan Nhat Linh - @& SDT: 0817 098 716




Chuong 5. PHUONG PHAP TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

AL

x=2 y-3 z+1
-1 -5 5

Phuong trinh chinh tic cia A 1a

Bai tip 4: Trong khong gian Oxyz , cho hai dudng thang:

x=1+2t¢ g 5 5
A qy=3-t Vé‘lAzix__l =ler =Z; .
z=2+3t

a) Chimg minh ring A, va A, cit nhau.
b) Viét phuong trinh mat phing (P) chira A, va A,.
Loi gidi
a) Dudng thing A, di qua diém 4(1;3;2) va c6 vecto chi phuong u, = (2;-1;3)
Dudng thing A, di qua diém B(8;-2;2) va c6 vecto chi phuong u, =(~1;1;2)
Taco AB=(7;-5,0) va [uu, |=(-5-T;1) %0 (1).
Mgt khac 4B u,;u, |=-35+35=0 (2).
Tur (1) va (2) suyra A, va A, cét nhau.
b) Mit phing (P) chira A, va A, nén c6 mt vecto phap tuyén 1a n ZI:MT,LTZ] =(-5;-7:1).
Mit phing (P) di qua diém A(1;3;2) c6 vecto phap tuyén n = (~5;~7;1).c6 phuong trinh la:
5(x—1)-7(y-3)+(2-2) =0 5x+Ty—z-24=0.

Bai tip 5: Viét phuong trinh tham s6 va phuong trinh chinh tic ctia duong thang A trong mdi truong hop
sau:
a) A di qua diém A(-1;3;2) va co vecto chi phuong i =(-2;3;4);

b) A di qua hai diém M (2;-1;3) va N(3;0;4).
Loi giai
a) Phuong trinh tham s6 cla dudng thing A di qua diém A4(—1;3;2) va c6 vecto chi phuong

x=-1-2¢
i=(-2:34) 1a: {y=3+3 (¢1a tham sb)
z=24+4¢

Phuong trinh chinh tic cua dudng thing A di qua diém A(—1;3;2) va c6 vecto chi phuong
x+1 y-3 z-2
-2 3 4

u=(-2;3;4) la:
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AL

b) Ta co MN = (1;1;1) 1a mot vecto chi phuong ctia duong thang A

x=2+7
Phuong trinh tham s6 ctia dudng thang A 1a: { y =—1+¢ (¢'1a tham sd)
z=3+1

x-2 y+1 z-3

Phuong trinh chinh tic ciia duong thang A la: . "

Bai tap 6: Trong khong gian Oxyz, cho hai mit phang («):2x+y—z+3=0 va (B8):x+y+z-1=0.
Viét phwong trinh chinh tic duong thang A 1a giao tuyén ctia hai mit phang («) va ()
Loi gidi
i, =(2:1;-1)
. @) ( > . — .
Ta cé =00, |=(2;-3;1)=>u, =|n,,n, |=(2;-3;1)..
{ﬁ(ﬂ) :(1;1;1) I: ( :| ( ) A I: ﬁ:| ( )
x=0
) . . . [2x+y—-z+3=0 |
Goi M =(a)n(p) thi M €A va M thoa — =iy =-1=M(0;-1;2)
x+y+z-1=0
z=2
Duodng thang A diqua M (0;-1;2) vanhén ii, =(2;-3;1) lam mét vecto chi phuong c6 phuong
y+1l z-2
-3 1
Bai tap 7: Trong khong gian voi hé truc toa do Oxyz, cho mit phang (P):x+y—5z+4=0 va dudng

. X
trinh chinh tac la E =

x+1 y+1 z+5
1 6
trinh giao tuyén d’ cta (0) va (P)?

thang d : . Goi (Q) 1a mit phang chira d va vudng géc voi (P). Xac dinh phuong
Loi giai

Goi duong thing d' 1a hinh chiéu vudng goc ciia dudng thing d trén (P)

Duodng thang d di qua diém A4(—1;—1;-5) vaco i, =(2;1;6).

Mat phang (P) cé vecto phap tuyén 7, =(1;1;-5) .

Mit phing (Q) chtra d va vuéng goc véi (P) =(P)n(Q)=d'.

Vecto phap tuyén cia (Q) 1a 7, =[ii,,i,] = (11;-16;-1).

Phuong trinh ctia mit phang (Q) 1a: 11x—16y —z—10=0.

Do (P)n(Q)=d' nén vecto chi phuong ctia duong thang d' 1a: i, = [ﬁQ,ﬁP] =-27(3;2;1),

——d' ¢6 vecto chi phuong 1a 4, =(3;2;1).

x+y-5z+4=0
Goi I =d N (P),khidotoadd / langhiémciahé {x+1 y+1 z+5.
2 1 6

Giai hé ta duoc (x;y;z) =(1;0;1).
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A
x=1+3¢
Dodd d':4y=2¢ ,suyradudng thing d' di qua diém P(4;2;2).
z=1+¢
x=1+2t x=1+s

Bai tap 8: Trong khong gian Oxyz , cho duong thang d:qy=2+t vad,:qy=2+s. Viét phuong trinh
z=-2+5¢ z=1+3s
dudng vudng goc chung cta hai duong thing d;d,.
Loi gidi
Goi A 1a duong vudng goéc chung cua hai duong thing d,;d, .
Puong thang d, c6 vecto chi phuong 14 i, = (2;1;5);d, ¢6 VTCP 1a i, = (1;1;3).
Goi A=And = A(1+26;2+6-2+5t);B=ANd, = B(1+s5;2+s;1+3s).
AB =(s—26;5—;3+3s—5¢1).

ABu =0 [2(s—2t)+s—1+5(3+35-5)=0 (185—30t=—15 |* =0
Tacod:q_ & = 1.
ABu, =0 |s—2t+s—t+3(3+35-5t)=0 11s—18t=-9 )j:E
N 11
Suy ra B(1;2;1) va AB=| -1;——;— |.
22
x=1-2¢

Phuong trinh dudng thing di qua B va ¢6 vecto chi phuong u =(-2;-1;1) la  y=2—1¢ .
z=1+¢
Bai tap 9: Trong mot trd choi md phong ban sing 3D trong khong gian Oxyz , mot xa thu dang ngam véi
toa do khe ngim va dau rudi 1an luot 1a M (3:3;1,5), N(3:;4;1,5). Viét phuong trinh tham s6 ciia dudng

nam ban cua xa thi (xem nhu duong thang MN ).

Loi giai

Ta c6 MN =(0;1;0) 1a mt vecto chi phuong cta duong ngdm bin (duong thing MN ).

x=3
Vay phuong trinh tham sb cta dudng ngdm bin la: { y =3 +¢
z=1,5

Bai tap 10: Trén phan mém md phong 3D mot may khoan trong khong gian Oxyz , cho biét phwong trinh

truc a cua mili khoan va mot duong ranh b trén vat can khoan nhu hinh vé& dudi day lan luot 1a:
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AL

x=1 x=1+4¢
a:qy=2 vab:qy=2+2t
z =3t z=06

a) Chimg minh @ va b vudng gbc va cit nhau.

b) Tim giao diém cua a va b.

Loi giai

x=1+4¢
Dudng thing b:4y =2+ 2t c6 veco chi phuong u, =(4;2;0).
z=6

Ta thiy: lZLTZ =0.4+0.2+3.0=0 do d6 duong thang a,b vudng goc.

1=1+4¢
Xét hé phuong trinh: <2 =2+2¢ (*). Viy duong thing a,b vudng goc va cit nhau.
3t=6

b) Goi giao diém cia a va b 1a M .
x=1
Véi t =2, thay vao phuong trinh dudng thing a ta duoc { y =2
z=6

Vy giao diém ctia a va b 1a M(1;2;6).
Bai tap 11: Trong khong gian Oxyz , mot vién dan dugc ban ra tir diém A(1;3;4) va trong 3 gidy, diu dan
di v6i van tdc khong ddi, vecto van tde (trén gidy) 1a v = (2;1;6). Hoi vién dan trén c6 ban tring muc tiéu
trong mdi tinh huéng sau hay khong?

a) Muc tiéu dat tai diém M (7;%;21) b) Muc tiéu dat tai diém N (-3;1;—8).

Loi giai
x=1+2¢

Phuong trinh md ta quy dao chuyén dong cua vién dan 1a: { y =3 +¢
z=4+06t¢
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ALY

T=1+2t t=3

A 2R . . 2 an . |7 1

a) Thay toa d§ diem M vao phuong trinh chuyén dong ta co: E:3+t = t:E
21=4+6t t—g

6

Ta thiy cac gia tri ¢ nay déu khac nhau do d6 diém M khong ndm trén quy dao chuyén dong
cua vién dan nén vién dan khong ban trung muc ti€u dat tai diém M .

“3=1+2¢
b) Thay toa d6 diém N vao phuong trinh chuyén dong cua viendantaco:q1=3+¢ << ¢=-2
—-8=4+6t

Suy ra diéem N nam trén quy dao chuyén dong cta vién dan. Do d6 vién dan trén c6 ban triing
muc tiéu dat tai diém N .

Bai tap 12: Trén mit dat phing, nguoi ta dung mot ciy cot thang cao 6m
vuong goc voi mat d4t c6 chan cot dt tai vi tri O trén mat dat. Tai mot thoi
diém, duéi anh néng mat troi thi bong cia dinh ¢t dudi mat dét cach chan
ot 3m vé huéng S60°E (hudng tao voi huéng nam goc 60° tao v6i hudng
déng goc 30°). Chon hé truc Oxyz c6 gbe toa do 1a O, tia Ox chi huéng
nam, tia Oy chi huéng dong, tia Oz chira cay cdt, don vi do la mét. Hay

viét phuong trinh dudng thing chira tia ndng mit troi di qua dinh cot tai thoi

diém dang xét.
Loi giai
Dé viét duoc phuong trinh dudng thing chira tia ndng mit troi di qua dinh cot tai thoi diém dang
xét ta can xac dinh toa do ciia A (dinh cot) va A’ (bong cua dinh cot). Khi d6 A(0;0;6)

Hoanh d9 ctia diém 4’ 1 x =3cos60° :%
Tung d6 cia diém A’ 1a y =3co0s30° =£ do @6 l i ;0 |.
2 27 2
1 3«/_
DPuong thang chira tia ning mat troi di qua A(O 0; 6) va c6 vecto chi phuong Ad| =226
1
x=—t
2
c6 phuong trinh la: < y = %t .
z=6-6t
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AL

BAI TAP TRAC NGHIEM

PHAN 1. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.

Caul: Cho diém A(1;2;0) . Viét phuong trinh duong thang A di qua 4, vudng goc va cit truc Ox .

x=1 x=1-t¢ x=1+¢ x=1

A <y=t B.<y=2+¢ C.iy=2+t¢ D.{y=t

z=t z=0 z=0 z=0
Loi giai

Nhan thay A4(1;2;0) € (Oxy) .

DPuong thing A di qua A, vudng goc va cit truc Ox = A di qua 4 va hinh chiéu vudng goc
cua A4 trén Ox.

x=1 x=1
Phuong trinh A:<y=2+¢,hay A:<y=t.

z=0 z=0

Cau2: Cho diém A(—l;l;O) .Viét phuong trinh duong thang A di qua 4, cét truc Ox , sao cho goc tao
bdiA véi hai truc Ox,Oy bang nhau.

x=-1+2¢ x=—1+¢ x=-1+¢ X =
A Jy=1-t B.{y=1-2¢ C.iy=1-¢ D.{y=1-¢
z=0 z=0 z=0 z=0
Loi giai

Nhan thiy A(-1;1,0) e (Oxy).

x=-1+t¢
Nhan thdy duong thang A:<y=1—¢ diqua 4,0théa min yéu cau bai toan.

z=0
n .2 \ \ 2 x+1 y z-3 X . \ 2 .
Cau3: Cho diem A(1;2;3) va duong thang d :T:T: 5 Viét phuong trinh duong thang A di
qua A, vudng goc voi duong thang d va cit truc Oz.
A.x—lzy—2:z—3 E.x—lzy—2:z—3
1 -2 2 1 2 2
C.x—lzy—2:z—3 D.x—lzy—2:z—3
1 2 4 -1 2 2
Loi giai

Dudng thang A cit truc Oz tai B(0;0;6)= BA = (1;2;3—b) la vecto chi phuong cua dudng
thang A.

ViALlde BAu,=02+2-2(3-b)=0b=1= BA=(1;2;2).
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AL

-1 S R
Vay phuong trinh A 1a xl =y2 :223.

Cau4: Trong khong gian Oxyz , cho diém A(1;0;3) .Viét phuong trinh duong thing A di qua 4, cat hai
truc Ox,0z tai M,N sao cho AM =2A4N .

x=-1-2t x=-1+2¢ x=1+¢ x=1+2¢
A.1y=0 B.iy=0 C.iy=0 D.<y=0
z=3t z=3t z=3+3t z=3¢
Loi giai

Ta co: M (m;0;0), N(0;0;n) (m #n); AM = (m —1;0;—3),@ =(-L0;n-3).

o m—1=-2 m=-1 3
Theo dé bai: AM =2AN < = 3 = M(-1;0;0),N| 0;0,= |.
3=2n-6 |n== 2

x=-1+2¢
Vay phuong trinh A: <y=0
z=73t
n .2 . . . x=1 y+1 =z x y-1 z+1
Cau5: Cho diém A(1;-2;1) va 2 dudng thang d, =TT d, =T e Phuong
trinh duong thang d, diqua 4 cit hai duong thang d,d, la
A.x—l:y+2:l—z E.)c—2:y+6:z—6
-1 4 -5 -1 4 -5
C.x—1:y+2:z—1 D.x—2:y+6:z—6
-1 4 5 -1 4 5
Loi giai
Goi giao diém ciia dudng thang d, voi hai duong thang d.d, lan luot1a M, N .
Taco: M (1—-6;—1+28—3¢), N(—u;1+ 2u; —1+u)
= AM =(~,2t +1,-3t = 1), AN = (~u—1,2u +3,u - 2).
t—l
—t =k(—u-1) ~t+ku+k=0 T
Cé A,M,N thang hang nén ={2¢+1=k(2u+3) < {2t-2ku-3k=-1<{k=1
3t —1=k(u-2) =3t—ku+2k=1 kuz—%

22 2

Phuong trinh duong thing d, di qua 4 c6 vecto chi phuong u, = (~1;4;-5) 1a:
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AL

x-1_y+2 z-1
-1 4 -5

Nhan thdy diém M (2;-6;6) € d, do d6 phuéng trinh d; dwgc viét lai thanh:

x—2 y+6 z-6

-1 4 -5
5 5 ; x=1-¢
Cau 6:  Cho hai duong thang dlzx_ :y+1 :ZI ;d, :{y=1+2t vadiém A4(1;2;3). Duong thing
z=—1+t¢

A diqua 4, vudng goc véi d, va cat d, c6 phuong trinh 1a

A.x—lzy—2:z—3. x—lzy—2:z—3

B. .
1 3 1 -1 -3 -1
C.x—1:2—y:z—3. D.l—xzy—2:z—3.
1 -3 -5 1 3 5
Loi giai

Goi giao diém cua dudng thang A voi duong thang d, 1a M (1-£1+26-1+¢).
Ta co: AM = (—;2t - 1;¢ - 4).

A vudng goc d, = AMu, =0 -2t -2t +1+1-4=0t =—1= M(2;-1;-2).
A di qua A(1;2;3) va co vecto chi phuong AM = (1,-3;-5).

Phuong trinh chinh tic A:xl—lzy—2zz—3 hay l—x:y—2:z—3.

-3 -5 1 3 5

. . 4 )
Cau7: Trong khong gian Oxyz, cho tam gidc nhon ABC ¢6 E(2;2;1), F(—g;g;gj, 0(0;0;0) lan

luot 1a chan duong cao ha tir cac dinh 4, B,C xudng cac canh BC,CA, AB . Viét phuong trinh

, . I ) -1
duong thiang A di qua A cat truc Ox tai diém c6 hoanh do nguyén va tao voi af:x—:%:i1
gy V51
mot goc «, cosazT.
A.x+3=Z=i B.x+4_y—l_z—l
7 1 - 7 1 -1
g.x—3:Z:—_Z D.x_3:X:£
7 1 1 7 I 1
Loi giai
— OEH = FEH .

o —

 |OEH =0BH =90° - BAC
Ta co o -
FEH = FCH =90° — BAC
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AL

 |FOH = FAH =90° - 4CB ~—. —
Tuongtytacoy = FOH =EOH .
EOH = EBH =90° — ACB

Suy ra tryc tAm H ciia tam gidc ABC ciing chinh 14 tim dudng tron noi tiép tam giac ABC .
Do d6: EF.HO + OE.HF + OF.HE =0 < 5HO +3HF +4HE =0 = H(0;1;1).

x=2k
Do A4,H,E thing hang nén HA=kHE <{y=k+1= A(2k;k+11).

z=1
Do OH L OA nén OAOH =0 1.(k+1)+1=0& k=-2 = A(-4-L1).

Goi M =0xﬁA,M(m;0;O) va W:(m+4;1;—1); Z:(2;2;—1).

cos(A;d)JAM'Lﬁ‘: pmatl] BT Jems]
AM.‘ud Jm? +8m+183 9 3m’ +8m+18
m=3
& 51(m” +8m+18) =9(4m” + 44m +121) < 15m> +12m -171=0 < 19
me 2
5

= M (3;0,0),4AM =(7;1;-1).

x=-3 y -z

7 1 1

Vay phuong trinh A:

Cau8: Duong thing A di qua diém M (3;5;1), ndm trong mit phing (@):x+y-z-3=0, cit

x=3 x=1

d, 3y =143t vatao voi duong thing d : y=4+3¢t modt gbc nhd nhét, thi phuong trinh cia

z=1-2t z=-3-2
A la:
x=1 x=8+5¢ x=1+2¢ x=1+5¢
Ady=—r B.ly=-3-4t. C.ly=1-1 . D.{y=1-4.
z=2t z=2+"¢ z=3-2¢ z=3+21
Loi gidi

Ta thiy: M e (a) . Duong thiang d c6 vecto chi phuong la U= (0;3;— 2) .
Mit phing (@) ¢6 vecto phap tuyén la n = (1;1;-1).
Vi un=0.1+3.1+(-2).(-1)=5#0 nén d cit (a).

Dé thdy M ed,,d I/ d,.

GV. Phan Nhat Linh - @& SDT: 0817 098 716




Chuong 5. PHUONG PHAP TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

V /4

Léy N(3;4;—1)ed,. Goi K, H lan lugt 14 hinh chiéu vudng géc cia N trén mit phing (@)

va duong thang A.

Ta co: (d,A)z(m NMH va sm]V]\/F[—E>K
MN MN

o —

Do vdy (d,A) nho nhitkhi K = H hay A la duong thang MK .

x=3+t¢
Puong thaing NK ¢ phuong trinh: { y=4+1¢ .
z=-1-t

Toa dd K tmg v6i ¢ la nghiém cua phuong trinh: (3+¢)+(4+7)—(-1-1)-3=0=1=-=.

Suy ra K(izgj
333

, — 4 1 1
Duong thing A c6 vecto chi phuong 1a MK = (—%;E;——] = —5(5;— 41)

3
x=3+5¢ x=8+5¢
Puong thang A c6 phuong trinh: { y =1-4¢ hay Ay =-3—4¢.
z=1+t z=2+t'

Cau9: Trong khong gian Oxyz, cho dudng thang A 1a giao tuyén ctia hai mit phang (P) iz—1=0 va
(0):x+y+z-3=0. Goi d la dudng thing nim trong mit phang (P), cit duong thing

x—1 y-2 z-3
1 -1 -1

va vudng goc véi duong thang A. Phuong trinh cia duong thing d 1a

x=3+¢ x=3—-¢ x=3+¢ x=3+¢
A Jy=t . B.<y=¢t . C.iy=t . D.{y=-
z=1+t z=1 z=1 z=1+t¢
Loi giai

bat 7, =(0;0;1) va 7, = (1;1;1) 1an luot 1a vecto phap tuyén cua (P) va (Q).
Do A=(P)N(Q) nén A c6 mét vécto chi phuong i, = [ﬁp,ﬁg] =(-L10).
Puong thang d nam trong (P) va d LA nén d c6 mét vécto chi phuong la u, = [np u' ]

=(-1;,-10).

Goi d,:xl—lzy—Zzz—?)

-1 -1

vi A=d'nd = A=d"n(P)
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AL
z—-1=0 z=1
Xéthg phuong trinh < x—1  y-2 -3 &<y=0= A(3;0;1).
T x=3
x=3+t
Do d6 phuong trinh duong thang d :{ y =1t
z=1
R . . 1A . . B x+1 y-1 =z-2 . _
Cau 10: Trong khong gian véi h¢ toa d) Oxyz cho duong thang (d): 5 = " = 3 va mat phang
(P):x—y—z-1=0.Viét pt duong thang (A) di qua diém A4(L;1;-2), biét (A)/(P) va (A)
cit d .
A.x—lzy—1:z+2. B.x—lzy—1:z+2‘
1 -1 -1 2 1 3
g.)c—l:y—1:z+2' D.x—lzy—1:z+2.
8 3 5 2 1 1
Loi giai

Goi M =(d)n(A) = M (-1+261+1,2+3¢).
Khi d6 AM = (2t —2;1;3t +4) 1a mot vecto chi phuong cua (A).
Hai mit phiing (A)//(P) & AM Ln, v6i n, =(1,—1;-1).

< AM 1y,

x—1 y-1 z+2
8 3 5

=0 2-2-1-3t-4=0 &t=-3 = AM =(-8-3;-5).

Vay (A):

Céau 11: Trong khong gian v6i hé toa dd Oxyz, cho mit phang (P):x+2y+z—4=0 va dudng thing

2 1
cit va vudng goc véi duong thang d .

+1 +2 : : : 3 .
P A e V7% phuong trinh dudng thang A nam trong mit phang (P), dong thoi

A.x—l:y—lzz—l' B.x—lzy—lzz—l‘
-5 -1 -3 5 1 -3
C.x—1:y+1:Z—1. D-x+1:y+3:Z—1.
5 -1 2 5 -1 3
Loi giai

Vecto phap tuyén ciia mit phing (P) 1a: iy = (1;2;1).
Vecto chi phuong cua dudng thing d 1a i, =(2;1;3).

x=—1+2¢
Phuong trinh tham s6 ctia dudng thing d :{y =t
z=-243¢

Xét phuong trinh: —1+2¢+2t-2+3t-4=07t-7=01=1.
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Suy ra giao diém cua dudng thang d va mit phing (P) la 4(1;1;1). Tacod: A€ A.

Vecto chi phuong ctia duong thang A 1a: i, = [ﬁ(P) ,ﬁd} =(5;-1;-3).

Phuong trinh chinh tic cia duong thang A : x5—1 =7 _11 == _31 .

Cau 12: Trong khong gian voi hé toa &6 Oxyz, cho mit phang (P) :X+2y+2z+5=0 va duong thang

d :—xz_1 _r= 2_1 =§. Puong thing A nam trén mit phing (P), ddng thoi vudng goc va cét
duong thing d c6 phuong trinh 1a
x+1 y+1 z+1 B x+1 y+1 z+1
2 3 2 = 2 -3 2
C.x—l:y—lzz—l. D.x—1:y+1:z—1‘
-2 3 -2 2 =3 2
Loi gidi

Vecto phép tuyén cia (P) 1a n= (3;2;—1), vecto chi phuong cua d 1a u= (2;2;1).
[;, ﬂ =(2; —3;2) l1a vecto chi phuong cua A.
Mit khac, do A cdt d nén A di qua giao diém M cla d va mit phing (P).

Toa d6 giao diém M cua d va (P) 1a nghi€ém h¢ phuong trinh sau:

x=1+2 (=-1

142 —-1
Y S T S M(-L -1 1)
z=t y=-1

X+2y+2z+5=0 z=-1

. 1 1 1
Vay phuong trinh duong thang A 1a x; o g = Z;

Cau 13: Trong khong gian véi hé toa @6 Oxyz, cho duong thang d :XZ_1 =2 _12 ==z I 3 va mit phang

(P):2x+y+z+1=0. Viét phuong trinh duong thang qua giao diém cua duong thang d véi

(P), ndm trén mat phang (P) va vudng goc véi dudng thang d.

x=-2-t x=-1+¢ x=-3-1 xX=-2+t
A . Jy=-2 . B.{y=0 . C.iy=4 . D.{y=-2
z=3+2¢ z=1-2¢ z=1+2¢ z=4-2¢
Loi giai

Goi A l1a duong thang can tim

Goi H=d n(P),suyra H(1+2t;2—t;3+1) thay toa do H va (P)
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AL

2(1+26)+(2-1)+(3+1)+1=0 < 1=-2 suyra H(-3;41)

Vi duong thing A ndm trong (P) nén nhan n =(2;1;1) lam vecto phap tuyén ciia dudng thing
d.
Vi duong thing A vudng goc voi d nén nhdn LTd = (2;—1;1) lam vecto phap tuyét cua dudng

thang A.

Ta co: u, = [Z,LZ] =(2;0;—4) hay (—1;0;2)la vecto phap tuyén cua A, phuong trinh can tim A:
x=-3-1
y=4
z=1+2t

x=2-t
x—4 y+1 z

Cau 14: Trong khong gian Oxyz cho hai duong thing d : y=1+2t vad': 5 = 5 Phuong
z=4-2t

trinh nao dudi ddy 1a phuong trinh duong thang thuéc mat phang chira d va d’ dong thoi cach
déu hai dudng thang do.
A.x—2:y—lzz—4- B.x+3=y+2zz+2.

3 1 -2 1 -2 2
g.)c—_?):l:z—2_ D.x+3:y—2:z+2'

1 -2 2 -1 2 -2

Loi giai

Dudng thing d di qua A4(2;1;4)va c6 vecto chi phuong u, = (~1;2;-2).
DPuong thing d' di qua B(4;—l;0) ¢o6 vecto chi phuong LTZ = (1;—2;2).

2.4 141 4
Tac =i, vi — ¢L2¢Enénd//d’.

Puong thang A thudc mit phiang chira d va d' ddng thoi cach déu hai duong thang d6 khi va
A/ldlld'

d(A,d) _ d(A,d') hay A qua trung diém 1(3;0;2) va c6 mot véc to chi phuong la

chi khi {

u =(1;-2;2) . Khi 6 phuong trinh ctia A : x;3 _ Y 22

|
)
o

-2 -1 1 1 - 2
X _y-l_z+ Véd22x+ _Jy 3:z+
-2 4 -2 3 -1
. Viét phuong trinh duong thing A di qua diém A4(0;2;—4) va ct hai duong thing d, va d, .

Cau 15: Trong khong gian Oxyz , cho dudng thang d,:

x=t x=t x=t x=—t
A iy=2-2¢t . B.iy=2+2t. C.iy=2+2. D.qy=2-2¢r.
z=—4+3¢ z=—4+3¢ z=—-4-3¢ z=—4+3¢
Loi giai
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Goi (P) 1a mit phang di qua 4 va chira d,

Duong thang d, di qua B(2;1;-1) va cé VTCP u, =(2;-1;3)

Taco, 4B =(2;-1;3)

Mgt phing (P) 6 mot vecto phap tuyén la: | uy; 4B | = (-2;2;2).

Goi (Q) la mat phiang di qua A va chtra d,

Dudng thing d, di qua C(~1;3;-2) va c6 vecto chi phuong u, =(-2;3;-1)

Taco AC =(-1;1;2)

Mat phing (Q) ¢6 mot vecto phap tuyén 1a: [u‘z ;ZE] = (7;5:1).

Khi d6 dudng thing A can tim la giao tuyén cuia hai mét phang (P) va (Q)

Suy ra mot vecto chi phuong ctia dudng thang A 1a: [Z;@] =(-816;—24)=-8(1;-2;3).

xX=t
Viay phuong trinh dudng thang A can timla: { y=2-2¢ .
z=—4+3t

Cau 16: Trong khong gian voi hé truc toa d6 Oxyz, cho diém A(1;3;2),B(3;3;0) va duong thang
PR y+2 _ z—1
-2 1

H (L;1;1) va cét hai duong thing d va OM

.Goi M la trung diém cta AB . Viét phuong trinh duong thang A di qua

x=1+2¢ x=1+2¢ x=1-2¢ x=1+2¢
A. Jy=1+23¢. B.{y=1+23¢. C.<y=1-23¢. D.{y=1-23¢.
z=1-15¢ z=1+15¢ z=1-15¢ z=1-15¢
Loi giai

Toa d0 trung diém cua doan thfing AB la M (2;3;1)

Goi (P) 1a mit phang di qua H vachtra d

Dudng thang d di qua M, (0;-2;1) va c6 vecto chi phuong U, = (-2:1;3); HM, = (-1,-3;0)
Mit phéng (P) ¢6 vecto phap tuyén 1a Z = [LTI,H—M,] = (9;3;7) .

Goi (Q) la mat phang di qua H va chita OM

Dudng thing OM di qua O va c6 vecto chi phuong OM =(2;3;1); OH = (1;1;1)
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Mit phang (Q) c6 vecto phap tuyén 1a ﬁ; = [O—]\Z,@] =(2;-1;-1).

Duodng thang A di qua H(L1;1) va c6 vecto chi phuong [ﬁ;%} =(2;23;-15) nén c¢6 phuong

x=1+2¢
trinhla ¢ y=1+23¢.
z=1-15¢

x=1-t
Céu 17: Trong khong gian v6i hé toa do Oxyz, cho diém N(O;—I;Z) va hai duong thing d:qy=2+t
z=3-2t

x=2 y+1 z-11

,d, " 5 . Puong thing A cit d,d, lan luot tai A4 va B sao cho N la trung
diém ctia AB . Puong thing A c6 phuong trinh la
x=0 x=0 x=0 x=0
A, Jy=—1+¢. B. {y=1+4¢ . C.< y=-1+5¢. D. {y=3+4t.
z=243t z=—1-6¢ z=243t z=1-t

Loi gidi
Do A=And, suyrau, =[n,,I4]|=(4-6;-1) nén A(1-£2+£3-21).

Vi N latrung diém 4B, suy ra B(t—1—4—#;2¢+1).

Theo gia thiét, B e d, nén

1—1=2 2+t+1 2t+1—-11 {A(0;3;1)
= = St=1=>

-2 4 B(0;-5;3)
x=0
Puong thang A di qua hai diém A(0;3;1), B(0;-5;3) nén A:<y=3+4t.
z=1-t

x=t
Ciu 18: Trong khong gian véi hé toa d6 Oxyz, cho diém P(2;1;—4) va dudng thing d,:{y=1-1¢
z=—12+¢
Duong thiang A cit d,,vatruc Oy lan luot tai A va B saocho P latrung diém cua AB . Pudng
thang A c6 phuong trinh 1a

x=2+3t x=2t x=2+2t x=3—-¢
A.Sy=1+2¢. B. < y=-2+3¢. C.iy=1-5¢. D.Sy=3-2¢.
z=—4+t z=-4¢ z=—4+t z=1-5¢t
Loi giai

Do B=ANOy suyra BeOy nén B(0;a;0).

Vi P la trung diém AB, suy ra A(4;2—a;-8).
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ALY
N {A(4;4;—8)
Theo gid thiét, Aed, nén 2-a=t <t=-2= .
8=—12+1 B(0:-2:0)
x=2t
Puong thing A di qua hai diém A(4;4;-8), B(0;-2;0) nén A:qy=-2+31.
z=—4t¢

Cau 19: Trong khong gian véi hé toa d6 Oxyz cho diém A(1;0;2) va dudng thang d co phuong trinh:

al 1_1 = % = Zgl . Viét phwong trinh duong thing A di qua 4, vudng goc va cit d .

N g X l_»_ c. X2l
2 2
Loi giai

Cachl: Duong thing d : > 1_1 A ;r ! ¢6 véc to chi phuong u =(1;1;2)

Goi (P) 1a mit phang qua diém A va vudng goc voi dudng thang d , nén nhan véc to chi phuong

ciia d 1a vecto phap tuyén (P):1(x—1)+y+2(z-2)=0< x+y+2z-5=0

Goi Bla giao diém cua mit phang (P) va duong thing d = B(l +t;t—1+ 2t)

Vi Be(P)e (1+t)+t+2(-1+2t)-5=0<t=1= B(21;])

Ta ¢6 duong thing A di qua 4 va nhan vecto AB = (L,1;-1) 1a véc to chi phuong c6 dang
x=-1 y z=-2

Az —=2=272
11 -1

Cach2: Goi d NA=B= B(1+6,6,-1+2t)
AB =(t;4;-3+2¢), Dudng thang d c6 VTCP 1a u, =(1;1;2)
VidLAnén AB Lu, < ABu, =0 t+t+2(-3+2t)=0t=1

Suyra AB = (1;1;,—1).Ta c6 dudng thing A di qua A(1;0;2) va nhan véc to AB = (L1;,-1) 1a véc
1 _y_ z=2
1 -1

to chi phuong c6 dangA : xl_

[
N

. : 2 . -1
Cau 20: Trong khong gian v6i hé toa do Oxyz , cho diém M (2;1;0) va dudng thang A: xT = % = Y

. Viét phuong trinh ciia dudng thang d di qua diém M , cat va vudng goc voi A.

Ag 2oyl oz B g X2 y-l_z
1 —4 1 1 4 1

Cc.g:- X2 _ry-1_z Q,d;x—2:y_—1:i,
2 -4 1 1 -4 22
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Loi gidi
Goi N=d A= NeA nén N(1+2t-1+-). Khi do ta co W:(2t—l;t—2;—z). Duong
thing A c6 vecto chi phuong a = (2;1;-1).

Vi dLAe MNa=0 @2(1+2t)—2+t+t=0@z=§:W:G;—%;—%) Chon vecto

chi phuong ciia d 13 a, = (1,—4;-2).

Vay phuong trinh cua d : xT—Z =t =z

Cau21: Trong khong gian voi hé toa dd Oxyz, cho diém A(O;l;—l) va duong thing

d :x:;s =7 _11 -z _43 . Viét phuong trinh duong thing A di qua diém A4, vudng goc va cit
duong thing d .
.i:y_—lzz+1 B~ :y—1:Z+l
13 28 20 -13 28 20
.i:y_—lzz+l D.i:y_—lzz+l
13 28 20 — 13 -28 20
Loi giai

Goi B 1a giao diém cta duong thing d va duong thing A.

x=-3+4¢
Puong thang d c6 phuong trinh thamsd {y=1-¢ ,teR.
z=3-4¢

Bed= B(-3+461-1;3-41) ; AB=(-3+4,-1;4—41).

Dudng thing d c6 vecto chi phuong u = (4;—1;—4).

Ta co: Eu;eﬂzﬁ:0@4(—3+4z)—1(—z)—4(4—4z)=0@33t=28©z=%

(222
33 33 33

Duodng thang A di qua diém A4(0;1;—1) va nhan vecto AB hay ua (13;—28;20) la vecto chi

; \ ; :ox  y=1 z+1
huong, c6 phuong trinh chinh tacla —=——= .
P 8 P 8 13 -28 20
x=4+3¢
Céau 22: Trong khong gian v6i hé toa dd Oxyz, cho diém M (0;2;0) va dudngthing d :{y=2+¢ ,teR
z=—1+t

. Duong thing di qua M , cit va vudng goc véi d c6 phuong trinh la:
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1 2
A _Y_EZ70 B L_Y—<_Z%
-1 1 2 R | 1 2
c. Xl _»y_=z p Xl _»y-1_=z
1 -1 =2 1 2
Loi giai

Ta c6 duong thang d di qua diém N (4;2;—1) va c6 vecto chi phuong Ua (3;1:1)

Goi H 14 hinh chiéu vudng goéc cia M 1én dudng thing d ,suyra H ed.

Giasit H(4+36:2+6—1+1)

MH Ld < MHus=063.(4+30)+(t)+(-1+1) =0 1lt=-11t=-1= H(L1;-2)

Puong thang di qua M va vudng goc vdi d cé vecto chi phuong la m(l;— 1;— 2) c6 phuong

trinh 1a; = = r=2 =Z
-1 1 2
x=1-t¢
Cau 23: Trong khong gian véi hé toa dd Oxyz, cho duong thing A:{y=2+¢ va mit phing
z=3-2¢
(P):x—2y+z+5=0. Phuong trinh duong thang d ndm trong mit phang (P), cit va vudng

gbc voi A la

x=-3 x=1-3¢ x=0 x=-3t
A. Jy=—-1+3¢. B.<y=2-¢. C.{y=-1+5. D.<y=3-¢t.
z=1+t¢ z=—-1+t z=2+3t z=1+t
Loi giai

Goi I(x;y;z) la giao diém cia A va (P) . Khi @6 toa do cua / la théa man

x=1-¢
x=0
y=2+1 3= 1(0:3:1)
= y= :3:0).
z=3-2 yl
Z:

x=2y+z+5=0

Vecto chi phuong ciia dudng thang A 1a u= (=1;1;=2), vec to phap tuyén cua mat phang (P) 1a
n=(1-21).
Goi v 1a vecto chi phwong cua dudng thing d thi vl I;,; ln=v= [;t,ﬂ = (—3;—1;1).
DPuong thing d di qua diém / (0;3;1) va cé vecto chi phuong v = (—3;—1;1) nén c6 phuong trinh
x=-3¢
la A:qy=3-t.
z=1+¢
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x=-5+¢

Céu 24: Trong khong gian v6i hé toa dd Oxyz, cho duong thing A: y=2t va mat phing
z=1+7t
(P):3x+y—2z-8=0. Phuong trinh duong thing d ndm trong mit phang (P), ct va vudng

goc voi A la

x==-T7-11t x=-11-7¢t x=3-t x=4-11¢
A. 3 y=—-4+23. B. {y=23-4t . C.iy=-1+5t. D. Sy =3+23¢.
z=-13-5¢ z=-5-13¢ z=2+3t z=1-5¢
Loi giai

Goi I(x;y;z) la giao diém cua A va (P). Khi d6 toa dd cua  la thoa man

x=-5+t¢
x=-7
y =2t
=>Jy=—4 = I(-7;-4,-13).
z=1+T7t
z=-13

3x+y—-2z-1=0

Vecto chi phuong ctia duong thing A 1a u = (1;2;7), vecto phap tuyén ciia mt phang (P) 1a
n= (3;,-2).

Goi v 14 vecto chi phuong cta dudng thing d thi v Lu,y Ln=v= [;,Z] = (~11;23;-5).

DPuong thing d di qua diém I(—7;—4;—13) va c6 vecto chi phuong V= (—l 1;23;—5) nén co

x=-7T-11t
phuong trinh 1a A:3 y=—-4+23¢.
z=-13-5¢
Cau 25: Trong khong gian Oxyz cho duong thang A:?:yTJrl:zl—l va mit phang
(P):x-2y—-2z+3=0. Dudng thang ndm trong (P) dong thoi cit va vudng géc véi A cb
phuong trinh la:
x=1+2t x=-3 x=1+¢ x=1
A <y=1-t¢ B.{y=—t C.iy=1-2¢ D.qy=1-¢
z=2 z=2t z=2+43t z=2+2t¢
Loi giai
x=t
Taco A:X=2H 27l a iy
1 2 1
z=1+t¢

Goi M =AN(P) =>M eA= M (;2t-1;¢+1)
Me(P)=1-2(2t-1)-(t+1)+3=0 ©4-4=0=1=1=M(L;1;2)
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Véc to phap tuyén ciia mat phang (P) 1a n=(1;-2;-1)

Véc to chi phuong ciia duong thang A 1a u = (1;2;1)

Duodng thang d nam trong mit phang (P) dong thoi cét va vudng goe véi A
Puong thang d nhan %[%,;} =(0;—1;2) 1am véc to chi phuong vaM (;1;2) e d

x=1

Phuong trinh duong thing d:{ y=1—1¢

z=24+2t
A N . R 2 x y+l =z . 2
Cau 26: Trong khong gian Oxyz cho duong thang A:T:T:T va mat phang (P):x+y—z—1=0.
Dudng thang nim trong (P) dong thoi cdt va vudng goc véi A cd phuong trinh 1a:
x=1+3¢ x=1+t¢ x=1+3¢ x=1+3¢
A d:Jy=1-2t B.d:iy=1-2¢t C.iy=1-2t D.{y=1+2¢
z=1+t¢ z=1+3¢ z=2+t z=2+t
Loi giai
! x=t
Taco A: 2= 2 A dy=142
1 2 1 ,
zZ =

Goi M =AN(P) =M e A= M (t;2t—1¢)

Me(P)=t+(2t-1)-t-1=0 < 2t-2=0<1=1= M(L1;1)

Vecto phap tuyén ciia mat phang (P) 1a n=(1;1;-1)

Vecto chi phuong cita duong thang A 1a u = (1;2;1)

Dudng thang d nim trong mit phang (P) dong thoi cdt va vudng goe véi A

Puong thang d nhan [ﬁ,ﬂ =(3;-2;1) l1am véc to chi phwong vaM (1;1;1) e d
x=1+3t

Phuong trinh duong thang d:{y=1-2¢
z=1+¢
Céu 27: Trong khong gian Oxyz, cho hai mit phang (P):2x+y—z-1=0, (Q):x—-2y+z-5=0.Khi
d6 giao tuyén cuia hai mét phang (P) va (Q) c6 mot vecto chi phuong 1a
A u=(1;-21). B. u=(2;1;-1). C. u=(1;35). D. u=(-1;3-5).
Loi giai

Goi d =(P) N (Q).Khi do mét vecto chi phuong cua d la u= [ﬁ;;ﬁ;] =(-1-3;-5).

Vay u= (1;3;5) cling 1a mdt vecto chi phuong cta d .
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Chu 28: Trong khong gian Oxyz , cho hai mt phiang (P):3x—2y+2z-5=0va (Q):4x+5y—z+1=0

. Biét hai diém A4, B phan biét cing thuc giao tuyén clia hai mit phang (P) va (Q). Khi do

AB cung phuong véi vécto nao sau day?
A u=(8-15-23). B.u=(3%-22). C.u=(-815-23). D.u=(45-1).

Loi giai

Ta ¢ (P) c6 vécto phap tuyén la n(r) =(3;-2;2) va (Q) co vecto phap tuyén la:

AB<(P)_ [ABLnpy o VR ‘
Do = _ ' nén dudng thang AB c6 mot vécto chi phuong la:
AB (Q) AB 1 n(g)

u=[noinr | =(8-115-23).

Do AB cling 1a mdt véc to chi phuong cia AB nén AB cung phuong voi vecto:
u=(8-11;-23).
Cau29: Cho hai diém 4(3;3;1), B(3;2;1), mit phang (P):x—2y—z+3=0. Duong thang d nam

trén (P) sao cho moi diém clia d cach déu hai di€ém 4, B c6 phuong trinh la

5 ¥ 5 5

A. == . B. =7+3t. C. =—+2t. D. =—— .

A. VY > y_2 Y 5 y >

z=2+¢ z=2 z=2+¢ z=2+t
Loi giai

Taco AB =(0;-1;0); 1(3;

(P).

Goi (a) 1a mit phing trung tryc ciia AB va d =(a)(P). Khi d6 d chinh la duong thang

SRRV

;lj 1a trung diém cia AB va A, B nam ¢ hai phia ciia mat phang

thudc mit phang (P) va cach déu hai diém 4,B.

Mit phang (a) di qua 1(3;%;1) va ¢6 véc to phap tuyén 4B =(0;-1;0) 1a

3 5 5
Ol x—— |+ —— |40l z—=|=0=2y-5=0
( 2J (y 2) ( 2J Y

Vi d 1a dudng giao tuyén cua () va (P) nén mét vécto chi phuong cia d 1a

ty =| Mooy | = (-2:0:-2) = 2(1:031).

P)> " a
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x=4+t

Ma d di qua C(4;%;2je(a)m(P).Véy d c6 phuong trinh tham sé: yz% (teR).

z=2+t

Cau 30: Trong khong gian voi h¢ toa d0 Oxyz, goi (a) 1a mat phang chita duong thing A c6 phuong

trinh X I 2 yT—l = % va vudng goc v6i mat phang (B):x +y—2z—1=0. Giao tuyén cia (a)
va () di qua diém nao trong c4c diém sau.
A. C(L21). B. D(2;1;0). C. B(0;1;0). D. A(2;L1).

Loi giai
Ta c6 vecto chi phuong ctia duong thing A 13 u = (L1;2).
Vecto phép tuyén ciia mit phang (B):x+y—2z-1=0 1a n = (1;1;-2)

Vi () 1a mit phang chira dudng thing A c6 phuong trinh al I 2_ yT—l = g va vudng goc véi

mit phing (f):x+y—2z-1=0 nén (a) c6 mot vecto phap tuyén la:

ny=[un]=(-440)=-4(1;-1;0)=4.a.
Goi d =(a)n(B),suyra d c6 véc —to chi phuong 1a u, = [Zz,ﬂ =(2;2;2)=2(LL1).

Giao diém ctia dudng thing A c6 phuong trinh = I 2_ yT—l = % va mit phiang

(B):x+y-2z-1=01a 1(3;2;2).

x=3+¢
Suy ra phurong trinh duong thang d :{y=2+1.
z=2+t

Vay A(2;1;1) thudc duong thing d .

x-2 y-1 z-2
-1 -1

Céau 31: Trong khong gian Oxyz, cho hai dudng thing chéo nhau d : va

x=t

d,:1y=3 . Phuong trinh dudng vuéng goc chung ctia hai duong thing d,, d, 1a

z==2+t

x=2+t x=3+¢ x=2+3t x=3+t¢
A Jy=1+21. B. < y=3-2¢. C.{y=1-2¢. D.<y=3

z=2—t z=1-—t¢ z=2-5¢ z=1-t¢

Loi giai
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Goi d 1a dudng thang can tim. Goi A=d Nd,,B=d Nd,.
Khidé: Aed = A(2+a;1-a;2-a); Bed,= B(b;3;-2+b)
AB=(-a+b-2;a+2a+b-4)

Ma d, ¢6 vecto chi phuong u, = (1; —1; ~1), d, ¢6 vecto chi phuong u, =(1; 0;1).
Do :>A(2;1;2);B(3;3;1)
dld ~|ABLlu  |ABu,=0 [(-a+b-2-a-2-a-b+4=0 [-3a=0 a=0
{dJ_dzQ{EJ_LTZQ{E@:o@{—a+b—2+a+b—4:0 Q{Zb—6:0©{b:3
Véy d di qua diém A(2;1;2) va c6 vecto chi phuong u, = 4B =(1; 2; - 1) nén phuong trinh
x=2+t
cuad laqy=1+2¢.
z=2—-t
x=1+¢
Céu 32: Trong khong gian Oxyz, duong vudng goc chung cua hai duong thing d : y=0 va

z=-5+t
x=0
d':<y=4-2¢ c6 phuong trinh 1a
z=5+3¢
A.x+4:Z:Z_2_ E,x_4:lzz+2,
) 3 2 -2 3 2
C,x_4:Z:Z+2, D.x 422122—2
-1 3 1 2 -3 -2
Loi giai

Gid st 4B la dudong vudng goc chung cua d va d' véi Aed, Bed'.
Taco u, = (1;051), u, = (0;-2;3) lan luot 1a vecto chi phuong cta d va d'.

Ala+1,0;a-5
Ta,{w a-5)

= BA=(a+1;2b—4,a-3b-10).
B(0;4—2b;3b+5)

.. [d14aB  |u,BA=0 [(a+1)+(a—-3b-10)=0 a=3
Khi d6 P
d'LAB " |y BA=0 |-2(26-4)+3(a-3b-10)=0 |b=-1
A(4;O;—2) _ -
= BA =(4;-6,—4) = u =(~2;3;2) 1amot VTCP cua 4B.
B(O;6;2)

Két hop v6i AB qua A(4;0;,-2) = 4B: x—24 =§= 2-2’-2 .
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Cau 33: Trong khong gian véi hé toa d6 Oxyz , goi (A) 1a duong vudng goc chung cua hai duong thing:

x=1+7

(dl):x_llzyT_zzgvé (d,):4y=3-2¢".Phuong trinh cia (A) la

B z=1

x=%+2t x=g—2t x:z+2t x=g+2t

3 3 3 3

A —§+t B —§+t C —§+t D —§+t
A. Yy 3 . % 3 . Y 3 . 1Y 3 .

z=1 z=1 z=1-2¢ z=1+2t

Loi giai
Trong khong gian vdi hé toa d6 Oxyz, (dl) co VTICP la u, = (—1;2;3),(d2) c6 VTCP la
i, =(1;,-2;0). Goi M,N lan luot 1a giao diém cua (A) v6i hai duong thang (d,), (d,).

= M (1-1;2+2t;3t)e(d,), N(1+133-31;1)e(d,).

1
S , |MNu, =0 3
Suy ra MN =(¢'+1;1-2¢' - 2£;,1-3¢t) . Ta c6: o

MN i, =0

Do d6: M 3;§;1 , = MN = i;i;o =i(2;1;0)
3’3 15715 15

x=g+%
3

8
Tir d6 suy ra phwong trinh ciia (A): ¢y = 3 +1 .

z=1

Chu 34: Trong khong gian véi hé toa dd Oxyz , cho hai dudng thang (d,)va (d,)chéo nhau c6 phuong

x=1 x =3t
trinh (d,):{y=10+2¢, (d,):{y=3-2¢. Goi (A)la dudng thing vudng goc chung ciia (d, ) va
z=t z=-2

(d,). Phuong trinh ctia (A) 1a

7
=2t =—-4

x e x =76t x=1+2¢ x=1+2¢
A y:§+3t B. <y=-147t . C.{y=2+3t. D.{y=2-3¢.
z =246¢ z=2-3t z=6—-4¢

17

z=—61——

49

Loi giai
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DPuong thing (d,) c6 VICPl1a a, =(0;2;1), (d,) ¢6 VTICP la 4, =(3;-2;0).

Goi M (1;10+21;31,) € (d,), N(31,;3-21,;-2) e(d,).

Suy ra MN = (3t, - 1;-2¢t, - 7;—t, - 2)

o e
MNa, =0 5t +4t, =-16 T
Ta co: _ul =S : & 49
MNii, =0 4t +13t, =11 t_nz
’ 49
Do do: M(l;ﬁ;—ﬁj, N(zl;g;—2j, MN = —£(2;3;—6)
49 49 49" 49 49
x=1+2¢
N . \ 162
Tir d6 suy ra phwong trinh cua (A): y=4—9+3t .
z=—6t—ﬁ
49

Cau 35: Trong khong gian vi hé toa 6 Oxyz , viét phuwong trinh hinh chiéu vuéng goc ciia dudng thang

x+1 x-2 z+3

d: 5 3 trén mat phéng toa d6 Oxy .
x=5-6¢ x=5-6¢ x=5+6t x=3-6¢
A.{y=114+9¢. B.<y=11-9¢. C.iy=11-9. D.{y=11-9¢.
z=0 z=0 z=0 z=0

Loi giai
Lay N(-1;2;-3)ed vagoi H lahinh chiéu cua diém N trén (Oxy)thi H(-1;2;0).
Thay toa d6 diém H vao cac phuong an ta thay chi ¢ phuong 4n B thoa mén.

Cau 36: Trong khong gian véi hé toa do Oxyz , cho duong thang d 2T 2_y-1_:z

; 2 Viét phuong

1

trinh dudng thang 4’ 1a hinh chiéu ciia ¢ 1én mat phang Oxy .

x=-3+t¢ x=-3+1
A dy=t (1eR). B.d'yy=-t (teR).

z=0 z=0

x=-3+1 x=3-t
C.d"<y=1+t ,(teR). D.d":iy=-t ,(teR).

z=0 z=0

Loi giai
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x=-2+t
Phuong trinh tham s ctia d :{ y =1+1¢
z=2+2t
x=-2+t

Hinh chiéu cta d 1én mét phang (Oxy) (c6 phuong trinh z =0)1a A:{y=1+¢
z=0

Nhan xét d' & dép 4n A c6 vecto chi phuwong cuing phuong véi VTCP clia A va ¢6 1 diém chung
voi A= d'=A.

Cau 37: Trong khong gian Oxyz cho diém A(-1;3;-2) va mit hai phing (P):2x—y+z+3=0;
(Q):x-2y—1=0. Phuong trinh duong thdng 4’ 14 hinh chiéu vudng géc cua d 1én mit phang
(P). Biét d 1a duong thing di qua 4 va vudng goc véi mit phing ()

X=u X=u x=1 x=0
A sy=1+T7u . B.iy=1-7Tu . C.iy=1+3u. D.yy=-1+3u.
z==-2+4+10u z==2+10u z==2+u z=2+u
Loi giai

Mit phang (Q) co vecto phap tuyén iy =(,-2;0). Vid L(0)= u, = @ =(1;-2;0).

x=-1+¢
Khi d6 phuong trinh duong thang d 1a: { y =3 -2t
z=-2

Goi H 1a giao diém ctia dudng thing d voéi mit phang (P)

Khi d¢, toa diém diém H la nghiém cua hé phuong trinh:

x=—1+t x=0

y=3-2¢ y=1
<~

z=-2 z=-2

2x—y+z+3=0 t=1
Suy ra H (0;1;-2). Lay A(-1;3;,-2) ed

x=—1+21
d, 1a duong thang di qua 4 va vudng goc v6i mp(P)=d,:1y=3-t' (t'eR).
z==-2+t'

— BH = (i;_l;_ﬂj = %1(1;7;10) = Mot VTCP ciia duong thing d' 1a (1;7;10).

- GV. Phan Nhat Linh - @& SDT: 0817 098 716




Chuong 5. PHUONG PHAP TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

AL

x=u
Véy phuong trinh duong thang d 1a: {y=1+7u (ueR).
z=-2+10u

Cau 38: Trong khong gian v6i hé toa dd Oxyz , cho ba mit phéng (Oxy);(Oyz);(P):x+2y—4=0. Viét
phuong trinh dudng thing @' 1a hinh chiéu vuéng gbe clia d 1én mit phang (P):x+2y-4=0
. Véi d 1a giao tuyén cua hai mit phang (Oxy);(Oyz).

x=-2u x=2u x=-2u x=—2u
A <y=2+u. B.<y=2+u. C.iy=2+u. D.sy=u
z=0 z=0 z=u z=2
Loi giai
x=0
Vi d la giao tuyén ctia hai mat phang (Oxy);(Oyz) nén d =0y :4y=t.
z=0

Goi H 1a giao diém cta duong thang d v6i mit phing (P)
Suy ra H (0;2;0) va lay A(0;1;0) ed

x=t
d, 1a duong thang di qua A va vudng goc v6i mp(P) = d,:1y=1+2¢ (£ eR).
z=0

Goi B 1a hinh chiéu vuéng goc cua diém A trén mp(P)= B=d, " (P)= B[%;%;O) )

— BH = (_%;%;OJ = Mot VTCP cta duong thing d4' 1a (-2;1;0).

x=-2u
Véy phuong trinh dudng thing ¢ 1a: { y=2+u(u e R).
z=0

PHAN II. Cau tric nghiém ding sai. Trong mdi y a), b), c), d) & méi cau, thi sinh chon ding hoic
sai.

x+4 y-5 z+

Cau 1:  Trong khong gian Oxyz, cho duong thang d : 2 . Xét tinh dung sai cua cac

—4
khang dinh sau:
a) Piém M (3;-4;1)nim trén dudng thang d .
b) Mot vecto chi phuong ciia d 13 u = (-3;4;-1)
x=—4+3t
¢) Puong thang 4 song song voi duon thang A:{y=5-4r .
z==2+t
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\ 2 o L . \ 2 x—1 y+1 z-2 |
d) Puong thang A song song v&1 d va cat ca hai duong thang 4, : 3 =" va

¥+2 _y=3_z c()phu(yngtrinhléA:x+4:y+1:z+1.
2 4 1 3 —4 1

Loi giai

d,:

a) Sai: Toa do diém M (3;-4;1)khong théa man phuong trinh d.
b) Bung: Ta ¢6 u(-3;4;-1)=—(3;-4;1)
¢) Sai: Puong thing d trung véi dudng thang A
1 y+l z-2

d) Pung: Puong thang A song song voi d va cit ca hai duong thing d,: x; =T

va d2:X+2:yT—3:% c6 phuong trinh 13 A;x;4:y212211_

Goi M,N la giao diém ciia A va d,, d,.

x, =143t [x, =-2+2¢
Khi d6 M,N thudc d,,d, nén <y, =-1+t,9y, =3+41
Zy =242t |z, =t

Vector chi phuong cia A 1a MN = (=3 +2¢' = 36,4+ 4¢' — ;-2 + ' - 2t)

o, x+4  y=5 z+2 . 3+2'-3t 4+4F—-t -2+t -2
A song song voi d : = = nén = =

41 3 4 1
o , 4 . 7 2
Giai hé ta duoc ¢ :_U:_E' Vay N(—4;—1;—1),M —3;—5;—5
Vay A:x+4 _ y+1 _ z+1
4
A n . P 2 x-1 y+1 =z e ot ,
Cau2: Trong khong gian Oxyz, cho M (2;1;0) va duong thang d : SR Xét tinh ding

sai cua cac khing dinh sau:
a) biém M (1;-11) nam trén dudng thang d .
b) Mot vecto chi phuong cta d 13 u = (2;1;-1)
x=1+2¢
¢) Puong thing 4 song song véi dudng thing A:{y=—1+¢.
z=-1
d) Goi A la duong thang di qua M, cét va vudng goc vé6i d thi phuong trinh dudng thang Ala
xX=2+t
y=1-4¢
z=-2¢
Loi giai

a) Sai: Toa d6 diem M (1;—1;1) khong thoa méan phuong trinh d .
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b) Pung: Mot vecto chi phuong cta d 13 u = (2;1;-1)
¢) Sai: Puong thang d tring véi dudng thing A
d) Bung: Goi A 1a duong thang di qua M cit va vudng goc voi d thi phuong trinh duong thang
x=2+t
Alasy=1-4¢
z==-2t
x=1+2t
Phuong trinh tham s6 ctia duong thang d 1a {y=—1+¢.

z=-1
Goi H 14 hinh chiéu vudéng goc cia M 1én d duong thang A can tim 1a duong thang MH .

Vi H thudc d nén H(1+2t-1+1#;—t) suy ra MH = (2t -1,-2+t;—1).

Vi MH L d va d c6 mdt vecto chi phuong 1a u =(2;1;-1) nén MHu=0<¢ :g.

x=2+t
Do d6 MH = (%,%4,_?2) Vay phuong trinh tham s6 cua A 1a: y=1-4¢
z=-2t
A R R \ 2 x=1 y-3 z=-2 L, .. , S, 2
Cau 3: Tronghétoadd Oxyz ,cho duong thangd : - == Xét tinh dung sai cua cac khang
dinh sau:
a) biém M (1;3;-2) nam trén dudng thing d .
b) Mot vecto chi phuong cua d 1a u = (-1;1;2).
x=1+t¢
¢) Puong thing d song song véi dudn thang A:{y=3—¢ .
z=2+4+2t
x=-3¢
d) Phuong trinh duong vudéng goéc chung cia 4 va duong thing d,:qy=t la
z=-1-3¢
x-2 y-2 z-4
1 -3 2
Loi giai

a) Sai: Toa do diém M (1;3;—2) khong thoa man phwong trinh 4 .

b) Sai: u = (-1;1; 2) khong la mot vecto chi phuong ctia dudng thang d .
x=1+¢

¢) Sai: Puong thang d tring véi duong thang A:{y=3—1¢
z=2+2t
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x=-3t
d) Pung: Phuong trinh dudng vudng goc chung cta d va dudng thang d, :{y =¢ la
z=-1-3¢t

x-2 y-2 z-4
1 -3 -2
Goi: And, =M (1+1;3-1,2+21"), And, = N(=3t;¢;-1-31)

= MN =(=3t—1-¢"t-3+1;-3-3t-2t").
Hai duong thang d,,d, 1an luot c6 2 vecto chi phuong 1 u, = (1;-1;2),u, = (-3;1;-3).

MNu, =0 {—6t'—101 =4 {t'zl

- S
10¢'+19¢t =-9 t=-1

Vi A 1a duong vudng goc chung cta d,;d, nén e
MNu, =0

= M (2;2;4),N(3;-1;2),MN = (1;-3;-2).

x-2 y-2 z-4

Vay phuong trinh A: 3 >

Cau4: Trong Oxyz, cho mit phing (P):x+2y+z—4=0 va duong thing d:x;rl _y_z¥2

tinh dung sai ctia cac khang dinh sau:
a) Pudng thang d c6 vecto chi phuong u, = (-1;,0;,-2).

b) Duong thing (d) va mit phang (P) cét nhau.
¢)Goi H=dn(P)= H=(L;-11).
d) Puong thing A nam trong mit phang (P) dong thoi cat va vudng goc véi dudng thang d co

. s x—1 y-1 z-1
huong trinh 14 2~ = = .
P 8 5 -1 -3

Loi gidi
a) Sai: Mt phang (P)co vecto phap tuyén E =(1;2;1)
DPuong thing d c6 vecto chi phuong u, = (2:1;3)
b) Dlng: Vi nu =7 # 0 nén dudng thing (d) va mit phing (P) cét nhau.
¢) Sai: Goi H =d N(P)= Toa dd diém H 1a nghiém cua hé phuong trinh:

xX+2y+z-4=0 x=1
x+l_y z+2eyy=1=H=(LL1).
2 1 3 z=1
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Cau 5:

AL

d) Pung: Vi dudng thing A nim trong mit phiang (P) ddng thoi cit va vudng goc v6i duong

théng d nén duong théng A di qua diém H v c6 vecto chi phuong ﬁ: = [Z;,u:] = (5;—1;—3)

. o x=1 oyl z-]
Vay phuong trinh duong thing A 1a: s T T 3

Trong khong gian v6i hé toa dd Oxyz cho diém A(1;0;2) va dudng thang d c6 phuong trinh:

x—l_l_z+1

. Xét tinh dung sai ctia cac khang dinh sau:

1 1

a) Puong thang d c6 mot véc to chi phuong 13 u (1;1;2) .

b) Mat phing (P) di qua diémA va vudng goc véi d c6 phuong trinh tong quét la
x+y+2z-1=0.

¢) Hinh chiéu vudng goc cia 4 trén duong thing 4 1a diém H(1;0;-1).

d) Phuong trinh duong thang A di qua A, vudéng goc va cit d c6 dang: il 1_ l_»_
Loi giai
a) Plng: Puong thang d c6 mot véc to chi phuong 1a u = (1;1;2)

b) Sai: Mit phang (P) diqua diém A va vudng goc véi d c6 mot véc to phap tuyén 1a n = (L1;2)
. Khi d6 phuong trinh tong quat cia mit phang (P) 1a x+ y+2z-5=0.

¢) Sai: Puong thang d c6 mot véc to chi phuwong 1 u = (1;152).

Goi H (t+1;¢;2¢~1) 1a hinh chiéu vudng goc ctia diém A trén dudng thang d .

Taco AH =(t;¢;2t-3) va AH Lu= AHu=061-6=0s1=1= H(2;1;1)

d) Ding: Goi d "A=B= B(1+t;t;—1+2t) va AB = (-3 +2¢)

Dudng thing d ¢6 vecto chi phuong 1a u, = (1;1;2)

Vid LA nén AB Lu, < ABu, =0 t+t+2(-3+2t)=0<t=1suyra 4B = (I;1;-1).

Ta c6 duong thing A di qua 4(1;0;2) va nhan vecto 4B = (1;1;—1) 1a vecto chi phuong c6 dang
x=1_ 'y z-2 ‘

A ===
1 1 -1

Trong khong gian Oxyz, cho diém M (2;1;0) va dudng thang d :xT—l = yTH = il Xét tinh

ding sai cua cac ménh de sau:

a) Puong thang d c6 mot véc to chi phuong 1a u = (2;1;—1) .
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AL

b) Mit phing (P) di qua diém M va vudbng goc v6i d co phuong trinh tong quat 1a
2x+by+cz+d=0.Khido b+c+d=-5

c) Goi M’ 1a diém ddi xtmg véi M qua d. Khi dé M'(1;0;-2).

d) Phuong trinh duong thang A di qua diém M céat va vudng goc véi dudng thang d.
X=2 Y7l Z Knidoatb=—6.
1 a b

Loi giai
a) Blng: Puong thang d c6 mot véc to chi phuong 1a ; = (2;1;—1) .
b) Dung: Mit phing (P) di qua diémM va vudng géc véi d c6 mot vecto phép tuyén la
n=(2:1-1).

Khi d6  phuong  trinh  téng  quat cia mat  phang (P) la
2(x—2)+y—1—z=0<:>2x+y—z—5=0.

b=1
Do (P) c6 phuong trinh tong quat1a 2x+by+cz+d =0.=>3c=-1 = b+c+d =-5
d=-5

¢) Sai: Puong thing d c6 mot véc to chi phuong 1a u = (1 ;—1;1) .
Goi H(2b+1;—1+b;—b) la hinh chiéu vudng géc clia diém M trén dudng thang d.
Ta co MH(Zb— I;6— 2;—b) .

DOJ\ZHJ_;:HV;H.:::O@2(2a—1)+1(a—2)+a=0c>a=§: H(%%%)

b

Pidm M’ 12 didm déi xtimg véi M qua d. Khi d6 H1a trung didm MM’ = M’(%;—%—%) .

d) Goi N(1+2t;—1+1;—¢) la giao diém ctia duong thing Ava duong thing d
Luc d6 dudng thang A nhan MN (—1 +2t;-2+1t;— t) lam vecto chi phuong.
Mit khac A vudng goc v6i duong thang d nén ta co: 2(2t-1)+t-2+1=0=>1= %

Véi ¢ = % duong thang A nhan MN [%;—%;—%) hodc u(l;—4;2) lam vecto chi phuong.

Phuong trinh dudng thing A: ’%2 _y-l i2 Do duong thing A~ I 2_y-1_
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Cau 8:

AL

Khido a+b=-6.
Trong khong gian Oxyz, cho mit phang (@):x+y-z+6=0 va duong thing
x2_ L yTM = § . Xét tinh diing sai ctia cac khang dinh sau:

a) Mt phang (a):x+y—z+6=0 cb vecto phap tuyén 7i = (L;1;-1).

d:

b) Puong thing d :XT_l =Y ; 4 ? c6 vecto chi phwong @ = (1;-4;0).

c) Puong thang d cit (a).

d) Hinh chiéu vudng géc cta d trén (a) c6 phuong trinh 1a % XS ZT_I

Loi gidi
a) Ping: Mit phang (&):x+y—z+6=0 c vecto phap tuyén 7 = (1;1;-1).

x—1_ y;r4 :? co vecto chi phwong # =(2;3;5).

b) Sai: Puong thing d :

¢) Sai: Vi 7iai =1.2+1.3+(-1).5=0 nén d // (a).
d) Bung: Goi ¢’ 13 hinh chiéu vudng goc cia d trén (a)=>d'nd.
Léy A(1;-4;0)ed. Goi A la duong thang di qua 4 va vudng goc véi (a).

x=1+¢
Suy ra phurong trinh duong thang A 1a { y =—4 +1.

z=—1
Goi A’ 1a hinh chiéu cia 4 1én (@) thi 4'=An(a)= 4'(0;-51).

Dudng thing d' la duong thing di qua 4'(0;-5;1), ¢6 vecto chi phuong i@ =(2;3;5) c6 phuong
trinhla X -2¥3_ 271
2 3 5

Trong khong gian véi hé toa dd Oxyz, cho mat phang (P):x+y—z-1=0 va dudng thing

x+2 y—-4 z+1
) -2
a) Diém N(0;2;0) thudc duong thing d .

d . Xét tinh dung sai cta cac khang dinh sau:

b) Pudng thang d song song véi mit phang (P) .

x=-2+2t
¢) Phuong trinh tham s6 cia d 14 { y=—-4—-2¢,r e R.
z=—1+t¢
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AL

d) Phuong trinh dudng thing ' 1a hinh chiéu vudng goc cia d trén (P)co phuong trinh 1a

7 -5 2

g x=2_y 271
Loi gidi
a) Dung: Thay toa d0 N(0;2;0) vao d thoa man phwong trinh duong thang d .
b) Sai: Ta c6 7i, = (L1:-1); i, = (Li=L1) nén fi,di, =1.1+(=1).1+1.(=1)= -2 £0
Vay dudng thing d khong song song véi mit phang (P)

xX==2+2t
¢) Sai: Phuong trinh tham s ctia d :{ y=4-2¢ ,teR.
z=—1+¢

d) Dung: Goi M =(-2+26;4-2t;~1+1) 1 giao diém cua d va (P)
Suyra (—2+2t)+(4-2t)—(-1+1)-1=01=2= M =(2;0,1).
Mit phang (P) ¢6 1 vector phap tuyén 1a 7, = (1;1;—1). Diém N =(0;2;0)ed .
Goi A la duong thing qua N (0,2;0) va vudng goc voi mat phing (P)\
DPuong thing A nhan vector ii, = (1;1;—1) 1am vector chi phuong.

x=c

Suy ra phuong trinh ctia A la: (A):XIO:y;2:Z_10 & (A):qy=2+cceRrR

zZ=—C

Goi M'=(c;2+c;—c) 1a giao diém clia A vé6i mat phing (P)
1 (151
Suyrac+(2+c)—(—c)—1=0<:>c=—§:M ——;== .

Khi d6 MM’ = (—%%—%) , duong thdng ¢’ 13 hinh chiéu vudng géc cua d trén mat phang (P)

nén d' chinh la duong thing MM .

Suy ra 4’ di qua M(Z;O;l) va nhan vector i = -3MM' =(7;-5;2) lam vector chi phuong nén

x—2_L_Z—1
7 -5 2

phuong trinh cta d' 1a: d':
Cau 9: Trong khong gian Oxyz, cho hai diém A(1;3;3) va B(3;5;9). Xét tinh diing sai cua cac khing

dinh sau:
a) Mot vecto chi phuong cua duong thing AB 1a: u = (1;3).

n GV. Phan Nhat Linh - @& SDT: 0817 098 716




Chuong 5. PHUONG PHAP TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

AL

x=3+¢
b) Phuong trinh tham s6 ctia dudng thing AB 1a: 4 y=5+3¢ (teR).
z=9+3¢
c) Diém M (4;6;9) thudc dudng thing AB.
Phuong trinh duong thang d di qua diém C(2;0;-3) va song song voi duong thing AB la:

x—4 y-2 z-3
1 1 3

Loi giai

a) Pung: 4B = (2;2;6) nén mdt vecto chi phuong ctia duong thaing AB 1a: u = (11;3).

x=3+1
b) Sai: Phuong trinh tham s6 cia duong thing 4B 1a: {y=5+¢ (t€R)
z=9+3¢
4=3+t¢ t=1
c¢)Sai: Tacod: 6=5+t ©t=1ted.
9=9+3t t=0
d) Blng: Ta c6: u, = (L1;3) va diém Ced.
A n . \ 2 x-2 y—-1 z+43 o , CoL
Cau 10: Trong khong gian Oxyz, cho duong thang 4 : T, T Xét tinh dung sai cua cac

khang dinh sau:
a) Puong thang d qua diém M (1;2;2).

b) Puong thang d c¢6 mét vecto chi phuong v = (2;4;4).

x=2+t
¢) Puong thang d c6 phuong trinh tham s6 { y =1+¢
z=-3+2¢

x=3-t
d) Puong thang d song song v&i dudng thang A:d y=2-2¢ .
z=—-1-2¢
Loi giai
: .. . . 2 ,1-2 2-1
a) Sai: Thay M (1;2;0) vao dudng thing d , ta c6 - * 5
x-2 y-1 z+3

b) Pung: Puong thang 4 : 5

¢ mot vecto chi phwong u = (-1;-2;-2)

x-2 y-1 z+3

c) bung: 4:
) g 5

c6 mot vecto chi phuong u =(-1;-2;-2) va di qua diém

x=2+t¢
N(3;2;-1) suy ra phuong trinh tham s6 ctia d: {y =1+1¢
z=-3+2¢
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AL

c6 mdt vecto chi phuong & = (1;2;2).

x—-2 y-1_ z+3
2

d) Sai: Puong thing d :

Puong thang A ¢6 vecto chi phuong u = (-1;,-2;-2)= u=—k

Duong thing A di qua diém M (3;2;-1). Thay toa d diém M (3;2;-1) vao phuong trinh cta
:x—2:y—1=Z+3tamwc3—2:2—1=—ﬂﬁ
1 2 2 1 2 2

d dingsuyra M ed .

Vay d=A.
PHAN lIl. Cau tric nghiém tra 1&i ngdn
Cau 1: Trong khong gian Oxyz, cho A(1;3;-2), B(1;1;5). Phuong trinh tham s6 cua duong thing di
x=a
qua hai diém 4,B codang { y=b—-2¢ .Tinh a+b+c.
z=-2+ct
Loi gidi

Ta cé: AB = (0;-2;7)

Duong thing 4B di qua A4(1;3;-2) vanhén 4B = (0;-2;7) lam vecto chi phuong c6 phuong

x=1
trinhla: < y=3-2¢ ,teR.
z==-2+7Tt

Cau2: Trong khong gian Oxyz , phuong trinh tham s6 cua dudng thang di qua diém M (3;— 2;1) va

x=a+4t
x+2 y-2 z-

-3

song song v&i dudng thang d : 6 codang s y=-2+bt. Tinh a+b+2c.
z=1+ct
Loi giai
Dudng thing can tim di qua diém M (3;-2;1) va nhn vécto u =(4;-3;5) lam vécto chi
x=3+4¢
phuong c6 phuong trinh tham s6 14 { y = —2 - 3¢.
z=1+5t

Céu3: Trong khong gian Oxyz, cho diém M (1;3;5) va mit phang (P):2x+y—3z+1=0. Phuong
x=1+at
trinh tham sb ciia duong thang di qua M va vudng goc véi (P)cod dang {y=hb+¢ . Tinh
z=5+ct
3a+b+c.
Loi gidi

Mot vecto phép tuyén cua (P) 1a n(2;1;-3).
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q AL
Goi d 1a duong thang di qua M (1;3;5) va vudng goc voi (P) thi vec to chi phwong ciia d 1a
U= (2;1;,-3).
x=1+2t
Vay phuong trinh cua duong thing d 1a: y=3+¢t .
z=5-3¢
x=t

Cau4: Trong khong gian v6i hé toa d0 Oxyz, cho hai dudng thang d:iy=-1-4t va

z=6+06t
x y-1 z+2 X f1 L \ 2 \ A ,
d, :5 et Phuong trinh chinh tac cta duong thang d; qua M (1;—1;2) va vudng goc
, x-1 y+1 z-a .,
voi ca d,, d,co dang e .Tinh a+b+c.
¢

Léi giai
DPuong d, ¢c6 VICP g = (1;-4;6); d, co vecto chi phuong b= (2:1,-5).

Vi d; vuong goc véi d;; d, nén ¢ véc-to chi phuong u = [Zz,l;] =(14;17;9).

Vay phuong trinh ciia duong thang d; 1a: x1;1 =Y 1;1 -z ; 2

Cau 5:  Trong khong gian voi hé toa dd Oxyz , phuong trinh tham s ctia dudng thang (A) qua M (2;3; 1)
va song song voi hai mit phang (P):2x—y+2z-7=0 va (Q):x+3y-2z+3=0 co dang
x=a+bt

y=3+6t;teR. Tinh 2a+b+c+d.
z=c+dt

Loi gidi
Mit phang (P):2x—y+2z-7=0 c6 vecto phap tuyén 1a n, = (2,-1,2)
Mit phéng (0):x+3y—-2z+3=0 c6 vecto phap tuyén 1a n, = (1,3,-2)

Vi (A)//(P) va (A)//(Q) nén vecto chi phuong cua (A)la a= [ni,nj] =(-4;6;7)
x=2—-4t
Phuong trinh tham s6 cua duong thang (A) y=3+6¢;teR.
z=1+7t¢
Cau 6: Trong khong gian Oxyz, cho diém A(1;-2;3), B(2;b;c), mat phang (a):x+3y—-2z+5=0va

x+2 y-1_ z+3
2
v6i mit phing (a) va vudng goc voi duong thing A thi b + ¢ bang:

duong thing A : . Khi 46, d& duong thang d di qua hai diém 4, B, song song

Loi giai

Mat phing () c6 VIPT 1a n = (1;3;-2).
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Duong thing A ¢6 VICP la u = (3;2;1).

Vi dudng thiang d song song v6i mit phang (a) va vudng goc véi dudng thang A nén VTCP

cuadla Z:[ﬁ,ﬂ:(7;—7;—7) hay u, = (-L11).

Phuong trinh dudng thing d di qua hai diém A4, song song v6i mit phing (a) va vuong goc voi

x—-1_ y+2 z-3

dudng thing A 1a:
£ & -1 1 1

Vi Bed nén:

2-1 b+2 c¢-3 b=-3
= = = .
-1 1 1

Vay b+c=-1.

Cau7: Trong khong gian Oxyz, cho mit phéing (a):ax+by+cz+10=0. Biét mat phang («r) chira hai
x=—1+t¢ x=-142¢
duong thing d:{y=2+2t vad':{y=4+2t .Khido a+b+c bang:

z=—t z=-1-t
Loi giai
x=—1+¢
d:{y=2+2t co VICPla u, = (1,2;-1).
z=—1
x=—1+2¢'
d':{y=4+2t" c6 VICPla u, =(2;2;1).
z=-3+1'
—1+t=-1+2¢' t—2t'=0 o
Goi A=dNd'={2+2t=4+2t < 2t—2t'=2@{f_ = A(1;6;-2).

—t=-3-1¢' —t—t'=-3

Vi mit phang () chira hai duong thing d va d' nén (@) c6 VIPT la

B = [ueu,' | = (4-3-2).
Phuong trinh mét phang (): 4(x-1)-3(y—6)-2(z+2)=0<4x-3y-2z+10=0

Sa+b+c+d=4+(-3)+(-2)=-1.
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AL
x=2-t
Cau8: Trong khong gian véi hé truc toa dd Oxyz, cho dudng thing A:{y=2¢ va dudng thing

z=1-t
d: x+11 _ y;6 _ Z+23_ Goi giao diém cua hai duong théng A vad la M(a;b;c), Tinh
a+b+c.

Loi giai
x=-1-s

Puong thang d c¢6 phuong trinh tham s § y =6+ 2s .
z=-3-2s
2—t=-1-3 t—s=3 i
Déxétvitrituongdcﬁa Avadtaxéthé: {2t=6+2s <<<t—-s=3 <:>{ B
1-t=-3-2s t—2s=4
Hé c6 nghiém duy nhat nén A va 4 cat nhau.
Thay ¢ = 2 vao phuong trinh A (hodc thay s =—1 vao phuong trinh cta d) ta dugc toa do giao
diemcua A va d 1a M(0;4;-1)= a+b+c=0+4+(-1)=3.
Cau 9: Trong khong gian vé6i hé truc toa dd Oxyz , cho hai diém A(1;2;-1), B(2;-1;3). duong thang di
x =2t
qua 2diém 4, B c6 phuong trinh dang A:{ y = v, +bt. Tinh y, +z,+b+c.
z=2z,+ct
Loi giai

DPuong thang A c¢6 vecto chi phuong 14 AB = (1,-3;4) = %(2;—6;8) =b=-6,c=8.

2=2t t=1
Thay toa d6 diém B vao phuong trinh A ta dugce: {—1= Vo= 6t =<y, =5
3=2z,+8¢ Zy=-5

Tu dotacod: Yy +z,+b+c=5-5-6+8=2,

Cau 10: Trong khong gian Oxyz , cho céc diém A(2;-1;0), B(1;2;1), C(3;-2;0), D(1;1;-3) . Dudng
thang di qua D va vudng géc véi mat phing (ABC) ludn di qua diém M (2;a;b) . Khi d6 o” bang
bao nhiéu? (két qua lam tron dén hang phan tram).

Loi gidi

Tacd 4B = (~13331); AC = (1= 1;0); i 0 =| 4B, 4C | = (131;-2).

Puong thang di qua D va vudng goc voi mat phang (ABC ) nén co véc to chi phuong la

x=1+t¢
ﬁ(ABC):(1;1;—2),phu0ngtrinhthamsélé: y=1+t .Chonr=1= M (2;2;-5).
z=-3-2¢t

Suyra a=2b=-5=a"=2"=0,03.
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AL

Cau 11: Trong khong gian Oxyz, cho hai duong thing d :XT_Z:%:E va A :xz—l = y—12 = Zil .

Phuong trinh mit phang (P) chita d va A c6 dang: ax+by+z+c=0.Tinhgid tricia a+b+c

Loi giai

DPuong thing d :xT—Z = ll =§ = d qua M (2;0;0) vanhan u = (2;-1;4) lam mot VTCP

1 y-2 z+1

DPuong thing A :x2 1 = A qua N (1;2;-1) vanhan u= (2;-1;4) lam mot VTCP

Thé toa d6 diém M (2;0;0) vao dudng thing A, ta duoc: %7& _—? ;t% =d//A.

MN =(~1;2;-1). (P) chita d va A= n, :[&;W] =(7;-7,7)
Suy ra phuong trinh mit phang (P):x—y+z-2=0
=a=lLb=-lc="2=a+b+c=-2.
Cau 12: Trong khong gian Oxyz , mét vién dan duoc ban ra tir diém A4 (1; 2;3) va trong 3 gidy, dau dan di
v6i van toe khong doi; vécto van tdc (trén gidy) 1a v = (2;1;5) . Khi vién dan tring muc tiéu tai

diém B(-5;a;b) thi gié tri cia biéu thirc b*bang bao nhiéu? (két qua lam tron dén hang phan

chuc).
Loi giai

x=1+2¢
Phuong trinh mo ta quy dao chuyén dong cua viéndanla: {y=2+¢ (1).
z=3+5t

Khi vién dan trang muyc tiéu tai diém B (=5;a;b)thi toa do cua diém B thoa (1), tic 1a

-5=1+2¢ t=-3 t=-3
a=2+t <<a=2+t <{a=-1 =b*"=-0,1.
b=3+5¢ b=3+5¢ b=-12

Cau 13: Trong khong gian Oxyz . Phuong trinh tham sb ctia dudng thang d di qua A(1;1;3) , am trong

x=1+at
mit phang (P):x+2y+z-6=0 va cit duong thang A:XT_lz%:g c6 dang {y =1
z=3+bt

Tinh gia tri ctia biéu thirc M =2024a b .
Loi giai

Goi B=AN(P)=toadd diém B 1a nghiém cta hé phuong trinh
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X+2y+z-6=0 x=2
x-1 y z ©3y=1=B(212)

11 2 z=2
Vidc(P)vadcit A= Bed=d diqua A(L;1;3) vanhan 4B = (1;0;-1) lam mot VTCP.

x=1+t¢
SuyraPTTScia d:y=1 =a=1,b=-1= M =2025.
z=3-1¢

x=1+t¢ x=0
Cau 14: Trong khong gian Oxyz, cho hai duong thang chéo nhau d:4{y=0 va d':3y=4-2¢.

z=-5+t z=5+3¢

Puong vudng goc chung cia hai duong thing d va d’ di qua diém K (6; m; n) . Tinh m+n

Loi gidi

Gia stt AB 1a duong vudng goc chung ctia d va d' véi Aed, Bed'.

Taco u, =(1;0;1), u, =(0;-2;3)

{A(Ht; 0;—5+1)

= BA=(t+1;21 - 4;¢t -3 -10).
B(0;4-21";5+3¢")

(dLAB  |u,BA=0 [(t+1)+(t=3¢-10)=0 t=3
Tacod 4 L =9
d'LAB  |u,BA=0 |-2(20'-4)+3(t-3-10)=0 [{'=-1
A(4;0; —2) . - ,
= = BA= (4;—6; —4) Su= (—2;3;2) la mdt vecto chi phuong cua duong thang
B(O;6;2)
AB.
Phurong trinh dudng thing AB: % =2 - Z+2
-2 3 2
. 6-4 +2
Puong thang AB di qua K(6;m;n) nén > =%= n2 >m=-3,n=-4.
Vay m+n=-7,
Céu 15:  Trong khong gian Oxyz, cho mit phing (o) va B(3;a;2a) . Biét mit phing (@) chira hai duong
x=-1+5¢ x=2+5¢
thing d :{y=2—-4¢ va dudng thing d':{y=—-4t .Khi d6 dé diém B nam trong mit phang
z=3+3¢ z=5+3t

() thi gié tri clia @ bang:

Loi gidi
x=-1+3¢
Dudng thing d :{y=2-2¢ ¢6 vecto chi phuong 1a u = (5;-4;3) va di qua diém A(-1;2;3).
z=3+2¢
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x=2+5t
Duong thing d':{y=-4t c6 vecto chi phuong 1a u = (5;-4;3) va di qua diém B(2;0;5).
z=5+3¢

AB =(3;-2;2)

Vi mit phang () chia dudng thing d vad' nén (a) ¢ VIPT 1a n,,) = u.u,' | = (2:1-2).
Phuong trinh mit phang () c6 VIPT a‘; =(2;1;-2) va di qua diem A4(-1;2;3) la:
2(x+1)+(y-2)-2(z-3)=0=2x+y-2z+6=0

Be(a)=23+a-22a+6=0=a=4.

Cau 16: Trong khong gian véi hé truc toa do Oxyz, cho diém A(2;1;3) va duong thang

x+l y-1 =z
1 -2
A , vudng goc v6i duong thang A va cat truc Oy . Tinh a +5.

A ; 2 Goi u(a;b; 3) la mot vécto chi phuong cua duong thang d di qua diém

Loi gidi
Goi giao diém cua dudng thing d va truc Oy 1a B(0;1;0).
Puong thang A c¢é vécto chi phuong 1a u = (1;-2;2).
Puong thing d c6 vécto chi phuong 13 AB = (-2;¢-1;-3).
Tir gid thiétta co u L AB < udB=0< -2-2(1-1)-6=0¢t=-3.
Cé AB =(-2;—4;-3) nén c6 thé chon v = (2;4;3) 1a véc to chi phuong cua d.
Vay a=2,b=4nén a+b=6.

Cau 17: Trén phin mém mo phong 3D mot may khoan trong khong gian Oxyz cho biét phwong trinh truc

a cta miii khoan va mot dudng rdnh b trén vat cin khoan (tham khao hinh v&) lan luot 1a

x=1 x=1+4k
a:{y=2 vab:{y=2+2k.Toadd giao diémcia a va b la M (a;b;c). Tinh S=a+b+c.
z =3¢ z=06
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A
Loi giai
I=l+dk
Vi M la giao diém ciia « va b nén 2:2+2k:>{ = M(1:2;6)
3t=6
Vay S=1+2+6=09.
HET:
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Dang 3: GAc va khoang cach trong khong gian Oxyz

Phwong phap:
e Trong khong gian véi hé truc toa dd Oxyz , hai duong thing A, A, tuong Uing co6 u, = (al;bl;cl) va

ii, =(a,;b,;c,) 12 hai vecto chi phuong. Khi do:

U, i, |aa2+bb +cc2|
|“1 |u2 \/a, +b +c! \/a2 +b +c;

e Trong khong gian véi hé tryc toa dd Oxyz , dudng thang A co vecto chi phuong i = (a;b;c) va mat

cos(A,A,) = |cos(ﬁ].ﬁ2 )| =

phing (P) ¢6 vecto phap tuyén 7 = (A;B;C).

u.n |ad + bB + ¢C|
|| 7l \/a2 N e
e Trong khong gian véi hé truc toa d¢ Oxyz , hai mét phang (B),(P,) ¢6 hai vecto phap tuyén lan lugt
1a 7i, = (A4;B;C,) va ii, =(4,;B,;C,). Khi do, ta co:

sin(A,(P)) = |cos(ﬁ.ﬁ)| =

Loy |7 |44, + BB, + C,C,|
cos((R).(R)) =[eos (7.7 ) = |n11| |n22| B LB C

e Khoang cach giita hai diém A(x,,y,,z,) va B(x,,y,,z,) la:

B =\, =) (=) +(z 2]

e Khoang cach tir diém M, (x,,v,,z,) dén mat phang («) c6 phuong trinh Ax+ By +Cz+D =0 la:
0 0 0°<0
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V J/ J/ AN
|Ax0 + By, +Cz, + D|
d(M,; =
(M, (a)) JA+B +C
o Khoang cach tir diém M, dén duong thang A di qua M, va c6 vecto chi phuong @i 1a:

MM, |

d(M,,A)= ‘[()'%

i

e Khoang cach giita hai duong thang chéo nhau A va A’, trong d6 duong thang A di qua M, o vaco
mdt vecto chi phuong i , duong thang A’ di qua M va c6 vecto chi phuong ' la:

MOM(').[I:[,I;;]‘

‘ ﬁ,u']

d(AAN) =

BAI TAP TU LUAN

x=t x=1-4¢
Bai tap 1: Trong khong gian Oxyz, cho hai duong thing d:sy=5-2t vad,:y=2+t . Tinh gbc
z=14-3¢ z=—1+5¢

giita hai duong thang di cho.
Loi gidi
Dudng thang d, c¢6 mdt vecto chi phuong i, =(1;-2;-3).
Dudng thang d, c6 mdt vecto chi phuong ii, = (—4;1;5 ) .

— i il 1.(—4)+(-2).1 S
Ta co: cos(dl,dz)z |flluf| = | (4)+(2)1+( | =£:>(dl,d2)=30°.
||| \/12+(—2)2+(—3)2.\/(—4) +12+52 2
x-3 y-4 z+3
2 -l

Bai tip 2: Trong khong gian véi hé truc toa do Oxyz, cho duong thang A :

va mat
phing (P) :2x+ y+z—-1=0. Tinh goc gitta A va (P)
Loi gidi
Duodng thang A c6 mot vecto chi phuong i = (1;2;-1).

Mit phang (P) c6 mot vecto phép tuyén 7i = (2;1;1).

/\ |u n| |1 2+2.1 + 1| 1 —
Ta cé: sm( ) :—j(A’(P)):3OO

.| \/12+22 \/22+12+12 2

Bai tap 3: Trén mot phan mém da thiét ké san khau 3D trong khong gian Oxyz . Tinh cos giita hai tia sang
3 -1 -1 z-1

¢6 phuong trinh in lugt 1a d,: = =2 =2 g T Y2~

2 1 -1 3 3 9

Loi giai

Dudng thing d, c6 vecto chi phuong ii, = (2;1;-1).
Dudng thang d, ¢6 vecto chi phuong i, =(3;3;9).
2.3+1.3+(-1).9)

)= ~0
J2 AP (-1 B 31
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1 1
Bai tap 4: Trong khong gian v6i hé truc toa dd Oxyz, tinh goc giita hai dudng thing d, % = % = 22—
g Xty _z73
-1 1 1

Loi giai
Vecto chi phuong i, =(1;-1;2), vecto chi phuong #, =(-1;11)
B L(=1)-1.1+2.]]

_\/12 — +22\/—)+12+12

Ta c6 cos(d,,d,) = ‘cos ud ,ud2

Vay (d,.d, ) =90°.
x=6+5¢
Bai tip 5: Trong khong gian Oxyz, cho dudng thing d:{y=2+¢ va mit phang (P):3x—2y+1=0.
z=1
Géc hop boi giita dudng thing d va mit phang (P) bang bao nhiéu?
Loi gidi
Goi ¢ 1a goc gita dudng thang d va mit phang (P).
Ta co i, =(5;1;0) va Tip (3 -2;0)

i,
Khi @6 singoz‘cos(ﬁd,ﬁ(P)) = (7) :£:>¢:450.
|i,|.|7 2
(P)
x-1 y+1 =z . _
Bai tap 6: Trong khong gian véi hé truc toa dd Oxyz, cho dudng thang A : - :—1 :5 va mat phang

(a):x+y—z—-2=0. Cosin clia gbc tao béi dudng thing A va mit phang () bing bao nhiéu?
Loi gidi
Puong thing A c6 mdt vecto chi phuong i = (2;—1;2) va mit phang (a) ¢6 vecto phap tuyén
i =(L1-1).
3 V78

Ta cod sin(A,(a)) = |cos(ﬁ,ﬁ)| :% =— = cos(A,(a)) ==

Bai tap 7: Trong khong gian Oxyz, cho hai mit phang (P):2x—y—z-3=0 va (Q):x—z-2=0. Géc
gitta hai mit phang (P) va (Q) bang bao nhiéu?
Loi giai
Mit phing (P) c6 mot vecto phap tuyén 7i, = (2;—1;—1).
Mit phing (Q) c6 mot vecto phap tuyén hy = (1‘ 0'—1).

, L | pro+1 V3 .
Ta c6 cos[(P),(Q)}—‘cos(nP, )‘ 7, H Q‘ i 2 Vay [(P),(Q)]=30".

Bai tap 8: Trong khong gian Oxyz, cho ba diém M (1;0;0), N(0;1;0) va P(0;0;1). Cosin ctia gbc gitra
hai mit phang (MNP) va mit phiang (Oxy) béng bao nhiéu ?

Loi giai
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Mit phing (MNP) c6 mdt vecto phép tuyén 1a 7i = [W,Mﬁ] =(L1L1).

Mit phing (Oxy) c6 mét vecto phap tuyén la & = (0;0;1).
Goi ¢ la géc giita hai mit phang (MNP) va (Oxy).
Crosro+1a 1

NG RT

Bai tap 9: Trong khong gian vé6i hé truc Oxyz , khoang cach giita hai mit phang (P) ix+2y+2z-10=0

Ta co cosp = ‘cos(ﬁ,/;)‘

va (Q):x+2y+2z-5=0 bing bao nhiéu?

Loi gidi
, , 12 2 —-10 e e 12 .
Cich 1: Taco M (10;0;0) e(P). Vi 1575 ;t—s nén hai mat phang (P)va (Q) song song.
_[lo-5 s

Khi do, d((P), =d(M, .

16, d((P).(0))=d(M.(Q)) === =3

Cach 2: Cong thirc khoang cach giita hai mit phing song song (P) cax+by+cz—d =0 va
|d1 _d2| _ |10_5| :E

(O):ax+by+cz—d, =0 béng: d((P),(Q))=m:>d((P)a(Q)) NER

Bai tap 10: Trong khong gian Oxyz , khoang cach giita duong thang A: x2—1 =2 Jlr 2 I

! va mit phing
(P): 2x—2y—z+1=0 bang bao nhiéu?
Loi giai

Duong thing A di qua diém M (1;,—2;1), ¢6 1 véc to chi phuong u=(2;1;2).

Mit phéng (P) c6 1 véc to phap tuyén n= (2;— 2;— 1).

Tacod: u.n=22-21-12=0=uln .
21-2(2)-11+1] 6 _,

R

Bai tap 11: Trong khong gian Oxyz , cho métphiang (P): x+y+4z—3=0 vadiém A(1;1;3). Mt phing

Ma M ¢ (P)=d 1/ (P)=d(A,(P))=d(M,(P))

(Q) // (P) va cét céc tia Ox,Oy lan luot tai cac diém B va C sao cho tam gidc ABC c6 dién tich bing
222 . Khoang céch tir diém M (2;2;1) dén (Q) bang bao nhiéu?
Loi gidi
Mit phang (Q) #/ (P) = (0Q) c6 dang: x+y+4z+d =0 (d #-3).
(0) N Ox = B(-d;0,0), (0)nOy=C(0;-d;0).Do B, C l4n luot thudc céc tia Ox, Oy

Suyra d <0.
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Lz . Y
Taco: AB=(-d ~1;-1;=3), AC=(-L-d-1-3)= [AB’AC] =(-3d;-3d;d* +2d).
Suinc =222 & %‘[ZEJ@]‘ =222 94" +9d” +(d” +2d) =352
& d*+4d° +22d> ~352 =0 (¥)
Gidi (*) chicé d =—4 thoa man. Khi d6 ta c6 phuong trinh mit phing (Q):x+y+4z+4=0.

2+2+4.1+4 72
N

Bai tap 12: Trong khong gian véi hé truc toa dd Oxyz , cho mat phing (a) :X+y—2z+2=0 va hai diém

Khoang cach tir diém M (2;2;1) dén (Q) biang:

A(2;0;1), B(1;1;2). Goi d 1a dudng thing ndm trong (a) va cit duong thang 4B, théa man géc giita hai
dudng thing AB va d béng goc giira dudng thang AB va mit phing (). Khoang cach tir diém 4 dén
duong thing d bang
Loi gidi
Goi A' 1a hinh chiéu cua 4(2;0;1) lén ().
Taco B e(a).Goi d 1a duong thing ndm trong (e) va cit dudng thang 4B, théa man géc giita

hai duong thing 4B va d bang goc giita dudng thang AB va mit phing ()

Khido d = AB=d(4,d)=d(4,(a))=

2| e
-5

Bai tap 13: Trong khong gian Oxyz, voi mit phang (Oxy) la mit dat, mot may bay cit canh tir vi tri
A(0;10;0) véi van toc ¥ = (150;150;40). Tinh géc nang cla méy bay (goc gitta hudng chuyén dong bay

1én ciia may bay véi dudng bang va lam tron két qua dén hang don vi).

///?,’r_’ijj -‘-':% - ;.;Q;A “ - : -
Loi giai
Goi A 1a dudng thang biéu thi cho hudng chuyén dong bay 1én ciia may bay.
Ta co A nhan vecto v = (150;150;40) =10(15;15;4) 1am vecto chi phuong.
Mit phing (Oxy) cé vecto phéap tuyén 7i = (0;0;1).
Goi ¢ 1a goc giita dudng thang A va mat phang (Oxy).
Al 15.0+15.0+4.1] 4
V7] V1524152 + 42402 + 02+ 12 466

Suy ra sing = |cos(17,ﬁ)|

Vay goc nang cua may bay la ¢ = 11°.
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Bai tap 14: Trong mot khung ludi 6 vudng gém cac hinh 1ap phuong, xét cac dudng thang di qua hai nuat
ludi (mdi nat ludi 1a dinh cua hinh 1ap phuong), ngudi ta dwa ra mot cach kiém tra do 1éch vé phuong cia
hai duong thang bang cach gin hé toa dd Oxyz vao khung ludi 6 vudng va tim vecto chi phuong ctia hai

duong thang do. Gia str, dudng thing a di qua hai nit ludi M (1;1;2) va N(0;3;0), duong thang b di qua
hai nut ludi P(l; 0;3) va Q(3;3;9) . Sau khi lam tron dén hang don vi ctia d9 thi goc gitra hai duong th'fmg
a va b bang n° (n la sb tu nhién). Gia tri ciia n bang bao nhiéu?

Loi giai

Ta c6: MN = (-1;2;-2), PO =(2:3;6).

‘MNPQ

Khi do6: cos a b
v fpg] \

,suyra (a,b)~68°.

Bai tap 15: Trén mét canh dong dién nang luong mat troi, nguoi ta da thiét 1ap sin mot hé toa do Oxyz .

Hai tim pin nang lugng lan luot ndm trong hai mit phing (P):2x+2z+1=0 va (P'):x+z+7=0

a) Tinh goc giita (P) va (P').
b) Tinh goc hop béi (P) va (P') véi mit dat (Q) c6 phuong trinh z=0.
Loi giai
a) Mit phang (P) c6 vecto phap tuyén 13 7 = (2;0;2) va mit phing (P’) ¢6 vecto phap tuyén
2.1+0.0+2.1] 4

1a 7 =(1;0;1) néncos((P),(P =—=1
(50:1) (P)(7))= V2402 + 22 AP+ 02 +12 4
Suy ra ((P),(P')) =0,
b) Mit phing (Q) ¢6 vecto phap tuyén 1a ; =(O'0'l)
2.0+00+2.1
cos((P),(O =— Q))=45°.
(P)(0)= 2 = f 5 =(()(0)
1.0+0.0+1.1]

COS((P')’(Q)) P10+ 121 T (( ) (Q)):450'
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BAI TAP TRAC NGHIEM

PHAN 1. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.
Cau 1:  Trong khong gian Oxyz , goc giita truc Oy va mit phiang (Oxz) bang
A. 45°. B. 60°. C. 90°. D. 120°.
Loi giai
Vi Oy L (Oxz) nén goc giita Oy va mit phang (Oxz) bang 90°.
Cau2: Trong khong gian v6i hé truc toa dd Oxyz , gbc giira hai mit phing Oxy va Oxz bang
A. 45°. B. 30°. C. 90°. D. 60°.
Loi giai
Goc gitra hai mat phang Oxy va Oxz bang 90°.
x+1 y=-2 =z

Cau3: Trong khong gian toa d Oxyz, cho diem A(-3;1;—3) va dudng thang d : > =3 T

Goi (@)la mit phang chita duong thing d va vudng goc véi mét phang toa do (Oyz). Khoang

cach tir 4 dén mit phang («) bang

A. 2410 B. /10 C.@. D.@.

5 5
Loi giai

Dudng thing d di qua diém M (~1;2;0), c6 mdt vecto chi phuong u = (2;-3;1) va mat
phing (Oyz) c6 mdt vecto phap tuyén i =(1;0;0).

Do d c(a), (&) L (Oyz) nén suy ra vecto n = [ﬁ,;] =(0;—1;—3)1a mot vecto phap tuyén cua
mit phiang (@) va M €(a).

Mit phing (@) di qua diém M (~1;2;0) va nhan vecto n = (0;~1;-3) la vecto phap tuyén c6
phuong trinh 1a: y+3z-2=0.

. , . 1+3(-3)-2
Khi d6 khoang cach tir 4 dén mdt phang (« ) bang: [1+3(:3)-2 =10

V12 +3?
16.0+4.0-3.0-12] 12461

(62 + 4 +(-3) 61

Chu4: Trong khong gian v6i hé truc toa do Oxyz, goc gilta hai mét phang (P):x+y—z—11=0 va
(P):2x+2y—-2z+7=0 béng

A. 0°. B. 45°. C. 180°. D. 90°
Loi giai
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Taco n, =(LL-1), n, =(22-2) = n, =2n,.
Do d¢ géc gitra hai mit phang (P) va (Q) la 0°.

Cau5:  Trong khong gian Oxyz, géc giita hai mét phang (Oxy) va (Oyz) bang
A. 30°. B. 45°. C. 60°. D. 90°.
Loi gidi
Do mit phing (Oxy) vudng géc v6i mit phang (Oyz) nén géc giita hai mat phing (Oxy) va
(Oyz) bang 90°.

Ciau 6:  Trong khong gian véi hé truc toa dd Oxyz , cho mit phang (P) :2x—y+2z+1=0 va mit phang
(Q):2x—y+2z+4=0.Khoang cich giira hai mit phang da cho béing

Al B C. 3. D.

1 1
-3 5
Loi giai
D@ thay (P)//(Q)= d((P),(Q))=d (M (Q)) v6i M (0;1;0) e (P)

|2.0—1+2.0+4|_1

Vay d((P),(0)) = ST
+(-1) +

Cau7: Trong khong gian Oxyz, mit phing (a) cit cac truc Ox, Oy, Oz lan luot tai 3 diém
A(2;0;0), B(0;3;0), C(0;0;—4). Khoang cach tir O dén (c) bang

J6l c. 1261

A B. 4. C.
12 61
Loi giai

Phuong trinh mit phang (ABC) c6 dang: %+§+i4= 1< 6x+4y-3z-12=0

Cau8: Trong khong gian Oxyz ,cho hai mit phang (P) va (Q) lan lugt c6 hai vecto phap tuyén 1a n .
va @ . Biét goc giira hai vecto Z va @ bang 120°. Géc giita hai mat phang (P) va (Q) bang

A. 60°. B. 120°. C. 90°. D. 45°.

Loi giai
Goi ¢ 1a goc giita hai mit phang (P) va (Q). Do (ﬂ@) =120°>90°= @ =180°—-120° = 60°
Vay goc giita hai mat phang (P) va (Q) bang 60°.

Cau9: Trong khong gian Oxyz , cho hai mit phang (P) va (Q) lan luot c6 hai vecto phap tuyén 14 n »
va @ . Biét goc giira hai vecto a va @ bang 120°. Géc giita hai mat phang (P) va (Q) bang

A. 45°. B. 120°. C. 30°. D. 60°.
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Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

AL

Loi giai

Ta 6 (iin,7g) =120°= (P),(2)) = 60°,

Trong khong gian Oxyz , goc giita hai mét phang (Oxy) va (Oyz) bing
A. 30° B. 45° C. 60° D. 90°
Loi giai

Ta c6 vecto phap tuyén ciia (Oxy) va (Oyz)lan luotla k va i.
Vi kL nén ((Ow);(0r))=90°.

Trong khong gian v6i hé toa do Oxyz, cho hai mit phing song song (P) X+y+z-2=0;.
(Q):x+y+z+4=0.Khoang cach giita hai mit phing (P) va (Q) bang

A.&. B. 3. C.6. D. 2./3.

3

, |4+2| 6
Taco: d((P),(Q :——:—:2\@
Trong khong gian Oxyz , khoang cach tir gbc toa dd O dén mit phing (P) 2x—-y+2z+12=0
bing

A. 12. B. 1. C. D. 4.

SSH NN

Loi giai

Tacs d(0. (P))= 20-0+2.0+12| 4

2%+ (—1)2 +2°
Trong khong gian véi hé truc toa d0 Oxyz , cho hai mat phéng song song (P) 2x+y-2z-1=0,
(0):6x+3y—6z+15=0.Khoang cach giita hai mit phiang (P),(Q) bing

2 c. ko .2
3 9 3

A2, B
Loi gidi
Taco: (Q):6x+3y—6z+15=0< 2x+y—2z+5=0.Lay M(0;,0)e(P).

|1+5]

Vay d((P),(Q))=d(M.(0)) “ i 2

Trong khong gian véi hé truc toa d§ Oxyz, cho hai mit phang (P):x—2y+2z-1=0 va
(0):2x+2y—-2z-3=0.Goi a la géc giita hai mit phiang (P) va (Q). Tinh cosa.
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Cau 15:

Cau 16:

Cau 17:

4 4 2 2
A ——. B. —. c. = D. -=.
9 =9 3 3

Loi giai

Ta co: n, = (1,-2;2) va vecto phap tuyén @ =(2;2;-1).

Suy 1 coser = ip@ _ 1.2+ (=2).2+2.(-1)| 4
N N R S O

Trong khong gian v6i hé toa d6 Oxyz ,cho dudng thang d 1a giao tuyén cua hai mit phang
(P):2x+y—2z-4=0 va (Q):x—2y+2z+6=0.Tinh khoang cach / tir diém M (1;0;1) dén

duong thing d .
A. h=3. B. h=6. C.h=9. D. h=1.
Loi giai

Hai mit phing (P): 2x+y—2z-4=0 va (Q): x—2y+2z-6=0 cd vecto phap tuyén lan luot
la: n, = (2:1;-2); Z; =(1;-2;2).
Giao tuyén d ciia hai mit phang (P) va (Q) c6 vecto chi phuong:
u= [Z,@] =(-2;-6;,—5)=-1(2;6;5)
Dudng thang d di qua N(0;2;-1), ¢ vecto chi phuong u= (2;6;5)
MN =(-1;2;-2); [W,&]=(22;1;—10).

‘[Wﬂ‘ 222+ P (10
M - V22 462+ 5 -

Khi d6 d(M,d)= 3.

Trong khong gian v&i hé truc Oxyz, goi a 1 goc giira hai mat phing (P) X+2y-z+2=0va
(0):2x—y—-z+4=0.Tinh cosa .

A. cosazg. B. cosazé. C. cosazl. D. cosazl.
3 4 6 3

Loi giai
Mit phéng (P) ¢6 vecto phap tuyén nT = (1;2;— l) .
Mit phing (Q) ¢6 vecto phap tuyén n, = (2;-1;—1).

‘E"i‘ 22+ 1

Vay cosa = —=—— = =—.
]~ Ve s
Trong khong gian Oxyz , goc giita hai mat phing (Oxz) va (P):x—y+1=0 bang
A. 60°. B. 135°. C. 45°. D. 90°.
Loi gidi
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AL

Ta ¢ véc to phap tuyén cua mit phing (Oxz) la } = (0;1;0).
Véc to phap tuyén ciia mat phang (P):x—y+1=0 1a n=(1;-1;0).

Goi a 1a goc giira hai mit phing (Oxz) va (P), ta cé:

i.J] 1L.0+1.(=1)+0.0) 1
cosSq === =,

{1 JE+(=1) +07407 +12 +0? V2
Vay a =45°.

Cau 18: Trong khong gian Oxyz, cho diém A(l;2;3). Khoang cach tir diém 4 dén truc Ox bang

A V4. B. 13, C. J1o0. D. 5.
Loi gidi

Truc Ox ¢6 vecto chi phuong i = (1,0;0)

- ‘ OA,i ‘ 132 1 (=2)
Khi d6 [ O4,i]=(0;3;-2) nén d[4,0x] = [ i ] = }5 L5
i
Cau 19: Trong khong gian v6i hé toa dd Oxyz , gbc giira hai mit phéing (Oxz) va (Oyz) béng:
A. 90°. B. 60°. C. 30°. D. 45°.
Loi giai
D@ thay, do Ox;Oy;0z dbi mdt vudng goc nén (Oxz) 1 (Oyz) .

Vay goc gitta hai mit phing (Oxz) va (Oyz) bang 90°.

x=-2t
Cau 20: Trong khong gian voi hé toa dd Oxyz , cho dudng thing d c6 phuong trinh tham sé { y =6 +¢
z=1-3¢

va mit phing (P):2x—y+3z+12=0. Tim sin cua goc gitta d va (P)?

A. 0° B. 1. C. 0. D. 90°.
Loi giai
x=-2t

Dudng thing d c6 phuong trinh tham s6 { y=6+¢ = d c6 vecto chi phuong u = (-2;1;-3)
z=1-3¢

Mit phing (P):2x—y+3z+12=0=(P) ¢6 vecto phap tuyén n = (2;-1;3)

Taco u=—n nén d L(P)=(d.(P))=90" =sin(d,(P))=1.
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-2 y+2 z .
=— va mat phan
5 > at phang

(P):2x—y+22z-2022=0. Goi & la gbc giita dudng thing A va mit phiang (P). Khang dinh

Cau 21: Trong khong gian v6i hé toa dd Oxyz, cho dudng thing A: —=

nao sau day dung?

N

A. sina:—i. B. sina =—. C. cosa:—g. D. cosa =—
Loi gidi
Duodng thing A c6 vecto chi phuong i =(1;2;-2); mit phang (P) c6 vecto phép tuyén
i=(2;-1;2).
|7

Ta c6 sina:|cos(ﬁ,ﬁ)|: it WM

© &

Chu 22: Trong khong gian Oxyz, cho 4(0;1;0), goc gilta dudng thing OA4 va mit phang (Oxz) béng
A. 60°. B. 45°. C. 90°. D. 0°.

Ta c6 OA L (Oxz) nén géc gitra duong thing OA4 va mit phang (Oxz) bang 90°.

Cau 23: Trong khong gian Oxyz, cho hai duong thang A:%zyTﬂzi, d :xz—l = yI2 = Z;I . Goi

(P) 12 mit phing chira duong thing A va song song voi duong thing d . Tinh khoang cach tir
diém M (3;0;-1) dén mit phéing (P).
%. C. é D. 1.
3 3
Loi giai

A. 3. B.

Duong thing A di qua diém M (0;—2;0) va c6 vecto chi phuong u, = (2;3;4).

b

2
Pudng thing d di qua diém N(1;2;1) va ¢6 vecto chi phuong u, = (2;1;2).

(
Khi d6: n, = [uA,ud] (1,2;-2).
Mit phang (P):1(x—0)+2(y+2)-2(z-0)=0<x+2y-2z+4=0.
Thir lai N ¢ (P) nén thoa man.

Vay d(M:(P))=

|3+20 2(- +4|

JU+22 4 (=2)

x=2-t
Cau 24: Trong khong gian c6 hé truc Oxyz , duong thang (d ) c¢6 phuong trinh: { y =3 +¢ va mit phang
z=1+¢
(A):x+2y—2z+3=0.Goc giita (d) va (A) bang o . Khang dinh ndo sau ddy ding?

B

A. cota =—. B. tana =
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AL

Loi gidi
Duong thing (d) c6 vécto chi phuong u =(-11;1), mat phing (A) c6 vécto phap tuyén
n=(1,2;-2), khi do:

u.n

(=1).1+1.2+1.(-2) V3

| 7 eostum = JE #2417 17422 4 (<2) R

sin((d),(A)) =sina =

Cau 25: Trong khong gian toa do Oxyz, cho diém A(—3;1;—3) va duong thing d :XTH = y_—32 =%.
Goi (@)l mit phang chita duong thing d va vudng goc véi mit phang toa do (Oyz). Khoang

cach tir 4 dén mit phang (a) bing

A. 24/10. B. +/10. C.@. D.@.
Loi giai

Puong thing d di qua diém M (-1;2;0), c6 mot vecto chi phuong u= (2;-3;1) va mat

phing (Oyz) c6 mot vecto phap tuyén i =(1;0;0).

Do d c (a) , (a) L (Oyz) nén suy ra vecto n= P,;] = (O;— 1;—3)1&‘1 mdt vecto phap tuyén cia

mit phing (o) va M (a).

Mat phfmg (a) di qua diémM(—l;Z;O) va nhan vecto n= (O;— 1;— 3) 1a vecto phap tuyén co

phuong trinh 1a: y+3z-2=0.

, 9 . 1+3(=3)-2
Khi d6 khoang céch tir 4 dén mt phing () bing: [+3c3)-2] Jio.

JIP+3°
Cau 26: Trong khong gian véi hé truc toa d6 Oxyz, cho mit cau (S):x*+)y*+2z"=8 va diém
1 \/5 \ M A . < R \ M - A . . - R
M 5;7; . Pudng thang d thay doi, di qua di€ém M va cat mat cau(S ) tai hai diém 4,B

phan biét. Tinh dién tich 16n nhét ciia tam giac OAB.
A 242, B. 2V/7. C. 4. D. 7.

Loi gidi
Ta ¢6: mit cau (S) ¢6 tim 0(0;0;0) va R=242.

OM =1<R = diém M ndm trong mt cau(S).

Goi h=d(0,d)<OM =1, khi d6 ta c6:S,,,, = %h.AB = %h.Z\/OAZ —h* =~8h—I .

Xét ham f(x) =\8x—x’ Vxe [0;1] .
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AL

S, dat gid tri 16n nhét 13 Max f(x)=v7 @x=1o0M Ld.

Céu 27: Trong khong gian Oxyz, cho mit phang () vudng géc véi mét phang (P):x+3y—2z+2=0

va chira dudng thang g.x=t_y+l_z-4

. Khoang cach tir diém A(L;-2;-1) dén mat phang

-1
(o) bang
A.#. B.#. c.#. D. 8/3.

Loi gidi
np (135-2), 1, (2-11) = n = s | = (1-5:-7).
biém M(L,-L4)ed = M e(a).

Phuong trinh mét phang (@) 1a 1(x—1)-5(y+1)-7(z-4)=0< x -5y -7z +22=0.

83
A N . e 1 A A . - 2 x_2 y_l Z_4 .
Cau 28: Trong khong gian vdi hé truc toa dd Oxyz, cho hai mat phang (P): 3 + 5 + p =1 va
(Q):x+2y+3z+7=0. Tinh tang goc tao béi hai mét phang da cho.
N g 2 c S b 3419
D) RN "3V19° -5

Loi giai

x—2+y—1+z—4

Mit phang (P): 3 5 .

=1c>(P):2x+3y—z—9=O
Mit phing (P) c6 mot vecto phap tuyén la: i p (23 1)
(Q):x+2y+3z+7=0:>ﬁ(g) =(l;2;3)

Goi « la goc gifra hai mdt phang (P) va (Q) = 0° <a <90°

A py 1 ‘ |21+32+ )3 5
Ta ¢o: e _
aco: cosa = —
|7 ‘ V223 (1) NP 42243 14
) 1 171 3419
tan” a = > —l=—=tana=—.
cos o 25 5

Céu 29: Trong khong gian Oxyz, cho diém A(1;2;-3), mat phing (P):3x+y—z-1=0 va mit phing
(Q):x+3y+z-3=0.Goi (A) la duong thing di qua 4, cit va vuéng gbc véi giao tuyén cia

(P) va (Q). Sin ctia goc tao bdi duong thang (A) va mit phang (P) bing
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= y S
ALY B. 0. C. _35. D.@.
55 11 = 55

Loi gidi
Ta c6 mat phang (P):3x+y—z—1=0 c6 vecto phap tuyén n, =(3;1;-1) va mt phing
(0):x+3y+2z-3=0 c6 vecto phap tuyén n, =(1;3;1).
Goi d =(P)(Q) thi d nén c6 mot vecto chi phuong la | y,m, | = (4;-4;8)=4(1;~1;2).
Suy ra d ciing nhan vecto u = (1;-1;2) 1a mét vecto chi phuong.
L o . |B3x+y—z-1=0
Lay diém M ed =(P)n(Q) = toa do diém M thoa man hé )
x+3y+z-3=0
Chon y=1=x=z=0= M (0;1;0).
x=t
Phuong trinh tham s6 duong thing d 1a { y =1-¢(t e R).
z=2¢
Giasit And =B = B(t;1-1;2t)= AB =(t -1~ — 1,2t +3).
Vi AB L d = ABu=0<t=—-1=> AB=(-2;0;1) 1a mdt vecto chi phuong ciia dudng thing

A
Goi ¢ 1a goc giita dudng thing A va mit phang (P), ta cd

' 4B NG
sing = ‘cos(AB nl)‘ ‘AB‘ ‘nl‘ \/_5 >
N x-1 y+1 =z x-3 y—-1 z- £ . en C e
Ciu 30: Cho hai dudng thing d : T = — :T; d,: " = 3 = . SO do goc gitra hai duong
thiang d,;d, bang
A. 90°. B. 60° C. 30° D. 45°
Loi giai

Dudng thing d, c6 véc to chi phuong u1(2;-2;1); d, ¢6 véc to chi phuong w2 (1;3;4)

cos(d,;d )=‘cos(;n‘z; ) = ‘;“; o _
1°%2 PR ‘ulH ‘ 3\/%
Vay goc gitra hai dudng thang 1a 90°.
n -1y z+1 , x=-2 y z-1 _,
Cau 31: Trong khong gian Oxyz , cho hai duong thing d : TZTZ > d: 5 =—1= 0 . Tinh
cosin cua goc gi&a hai duong thang d;d’ .
1
A. cos(d;d’ B. cos(d:;d') =
(did')= 3\/_ (d:d) 3+46
1
C. d;d’ D. d;d')=—.
cos( ) 3\/_ cos( ) <

Loi giai
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V /

Pudng thing d, d’ ¢6 véc to chi phuong lan luot 13 : u = (2;1;—2);17 =(2-11).

| p2er(-n+(-2)1

[l 3J6 36

Ta c6 cos(d;d')

y+1 z-9 x+l y-1 z+5

Cau 32: Trong khong gian Oxyz, cho hai duong thang d, L " 5 d,: " " "
Goc gitra hai dudng thiang d6 bang
A. 90°. B. 60°. C. 45°. D. 30°.

Loi gidi
Puong thing d,, d,c6 véc to chi phuong 1an luot 13 : u, = (-LL; —2);172 =(-LL1).

wity| |(=1).(=1)+ 1.1+ (=2).]]

\ ] V346

Ta co cosd d =0.

Do d6 goc giita hai dudng thang da cho la 90° ]

Cau 33: Trong khong gian véi hé toa d0 Oxyz, cho hinh lang try ding ABC.A'B'C' cb A(O;O;O),
B(2;0;0), C(0;2;0)va 4'(0;0;2). Goc gilta BC' va A'C la:
A. 45°. B. 60°. C. 30°. D. 90°.
Loi giai
Ta co: B(2;0;0), C'(0;2;2) nén BC' =(-2;2;2).
Mt khac: 4'(0;0;2), C(0;2;0) nén Z’Ez(O'Z'—Z).
| +4-— 4|

e

Cau 34: Trong khong gian véi hé truc toa dd Oxyz, cho mit phang (P) :Xx+y—2z+2=0 va hai duong

Suy ra: cos(m = (R:’,A\'C) =90°.

cos(BC.AC) -

x=1+t¢ x=3-1¢

thing d :{ y =t ;d':y=1+1 . Biétrang c6 2 dudng thing co cic dic diém: song song véi
z=2+2t z=1=-2¢

(P);cét d,d' vatao véi d goc 30°. Tinh cosin géc tao boi hai dudng thang dé.

2 1 1
A. = B. —. C. —. D. —.
3 ) J5 2

Loi giai

Goi A la duong thing can tim, 7, 1a VTPT ciia mit phang (P).
Goi M (1+¢t;1;2+2¢) la giao diém ctia A va d; M (3-1;1+¢;1-2¢') 1a giao diém ciia A va
d’

Ta co: MM’=(2—t’—t;1+t'—t;—1—2t’—2t)
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AL
’ MQ(P) ' A st
MM'II(P) & _ ot'==2=>MM'=(4-t,-1-1,3-21)
MM Ln,
. _ =4
Ta co cos30°=cos(MM',ud) <:>£: -6t +9) <:>[
2 J36rr-108:+156  |t=-1
x=5 x=t
Viy, c6 2 dudng thang thoa man 1 A, 13y =4+¢ ; A, :{y=—1
z=10+t¢ z=t
., 1
Khi d6 cos(AI,Az)ZE.
A N 2 x+l y-3 z-1 .
Cau 35: Vi gia tri ndo cua m thi dudng thang (D): = =—— vubng goc voi mit phang
m  m-
(P):x+3y+22=2.
A5 B. -7. C.1. D. 6
Loi gidi
Vecto chi phuong cua (D): a =(2;m;m—2).
Vecto phap tuyén cua (P): i =(1;3;2).
T m m-2
(D) L(P) < a va n cing phuong: 2:?:T<:>m:6.

Cau 36: Trong khong giam Oxyz, cho mit phang (P) c¢6 phuong trinh 2x — y + 2z +1= 0, dudng thang

d c6 phuong trinh x_—ll = lz =z er 2 . Goi ¢ 1a goc gifra duong thing d va mit phang (P). Tinh
gia tri cos@
6 J65 965 4

A. cosp=— B. cosp=—-— C. cosp=—-— D. cosp=—

4 9 - 4 9 4 65 4 9

Loi giai
Ta c6 n, =(21-1,2), u, =(-1,-2;2)
|2.(-1)-1.(-2)+2.2| 4

Sy ey (22 O

2
= cosp =4/l —sin’ ¢ = /1—(%} =@_

Cau 37: Trong khong gian Oxyz, hdy tinh s6 do goc « giita duong thang A :% = % = Z—_ll va mit phang
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AL

A. a=30° B. a = 60°. C. a =150°. D. o =120°.
Loi giai

Ta c6: dudng thing A cd vecto chi phuong i, =(1;2;—1); mit phang (P) cé vecto phap
tuyén la i) = (1,-1;2).

|”A' P|

AR

Ap dung cong thiic sina = sin(ii,, i, ) =

, L1+ 2.(-1)+(-1).2| 1
S sing = =— < a=30°
JP+ 22+ (1P P+ (-1 422 2

Cau 38: Trong khong gian Oxyz, hidy tinh s6 do goc o giita duong thang A :% = 12 =% va mit phang
P):5x+11y+2z-4=0.
A. a =-30° B. o =30°. C. a=60°. D. o =45°.

Loi giai
Ta c6 dudng thang A c6 vecto chi phuong ii, =(1;—2;1); mét phing (P) c6 vecto phap tuyén
a 7, =(5;11;2).

T
ZAREA

Ap dung cong thic sina = sin (i, ,7i, ) =

[1.5-2.11+1.2| 1
== o a=30°

JPH(2) + 5 142 2

< sing =

x=1+¢
Cau 39: Trong khong gian véi hé toa d0 Oxyz, cho duong thing d:4y=-1+2¢ va mit phing
z=-2t

(Q) X+ my+ (m - l)z +2021=0.Khi mit phing (Q) tao voi duong thing d mot goc 16n nhat
thi diém H nao dudi ddy ndm trong mit phing (Q) ?
A. H(—2021;l;1). B. H(2021;—1;1). C. H(—ZOZI;O;O). D. H(O;2021;1).
Loi giai
Vecto phap tuyén cia(Q) 1a Tig) = (1; m; m—1), vecto chi phuong ciia dudng thang d 1a

u=(1;2-2).

Goi ¢ 1a goe tao boi mit phing (Q) va duong thang d thi 0° < ¢ <90°, ddng thoi

ﬁ(Q)‘ =~2m* -2m+2 suyra sin(p=;.
N2m® —2m+2

;l‘=3;

Ta co: Uty = 3;

Dé ¢ 16n nhét thi sing 16n nhit < +/2m® — 2m +2 nho nht.
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V /

a2m® —2m+ —f m—— +— >\/: nén gia tri 16n nhit cua singp = \/gkhlm—%

Khi d6 (Q): x+2y—52+2021—0 Vay H(-2025;1;1)€(Q).

Ciu 40: Trong khong gian cho hai diém E(3;0;0), £(0;0;1). Cip mit phiang nao dudi day di qua hai
diém E,F déng thoi tao véi truc Oz mot goc 30°.

A. (Q)Ix—\/%y+3z—3=0 va (Qz):x+\/%y+3z—3=0.

B. (Q,):x—26y+3z-3=0va (Q,):x +v26y+32-3=0.

C. (Q):x—~26y+32-3=0va (Q,): x+ 26y +3z-3=0.

D. (0):x~ 4\/_y+3z 3=0va (Q,):x+3J7y+32-3=0.
Loi giai

Mit phang (Q) diqua E,F vatao véi tryc Oz mdt goc 30° nén s& tao v6i (Oxy) mot goc
60° nén mat phé'ing(Q) cit Oy tai diém H (0;b;0) khac gbc O dovay b#0.

Khi d6 phuong trinh ctia mét phang (Q) 1a c6 dang:

x y z A s I

§+Z+T: 1< bx+3y+3bz—3b=0 nén phap tuyén cua (Q) la n , =(b:3;3b).
Mit phiang (Oxy) c6 vecto phap tuyén la 12(0;0;1) . Theo gia thiét bai toan ta co

< ¢0s60° = |3b| = |3b| :l
VB> +9+9p* A1 B2 +949p* 1 B2 +9+902 1 2

cos(rgf )| - ——

& 238 =9+ 1057 c>b2——<:>b— 3

26

Vay c6 hai mit phang can tim la (Ql):x—\/%y+3z—3=0 va (Qz):x+\/%y+3z—3=0.

Cau 41: Trong khong gian Oxyz, cho tam gidc nhon ABC c6 E(2;2;1), [—5;— gj 0(0;0;0) lan

luot 13 chan duong cao ha tir cac dinh 4, B,C xudng cac canh BC,CA, AB . Viét phuong trinh

-1
duong thing A di qua A cit truc Ox tai diém c6 hoanh dé nguyén va tao voi d T = % = il

. J51
mot goc a, cosa ZT'

A.x+3=Z=i B.x+4_y—1_z—1
7 1 - 7 1 -1
g.x—3:Z:—_z ])_x_3=X=£
7 1 1 7 1 1
Loi giai
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AL

— OEH = FEH .

—_—

 |OEH = OBH =90° — BAC
Ta co -
FEH = FCH =90° — BAC

. |For = FAH =90° - 4CB
Tuong ty,taco § I FOH = EOH .
EOH = EBH =90° — ACB

Suy ra, tryc tim H cua tam gidc 4BC ciing chinh 1a tim dudng tron ni tiép tam gidc 4BC .
Do d6, EF.HO + OE.HF + OF.HE =0 < SHO +3HF +4HE =0 = H(0;1;1).

x=2k
Do A,H,E thing hang nén HA=kHE < {y=k+1= A(2k;k+11).

z=1
Do OH L OA nén OAOH =0 1(k+1)+1=0k=-2 = A(-4-11).
Goi M =Ox N A,M (m;0;0)

AM =(m+45-1);u, =(2,25-1).

cos(tud) = [4Mu,| w1 @ﬁ: 2m +11
AM\ CJm?+8m+183 3m? +8m+18
m=3
<:>51(m2+8m+18)=9(4m2+44m+121)<:>15m2+12m—171=0<:> 19
me 2
5

M (3;0;0),AM = (7;1;-1).

Vay phuong trinh A: i

Chu 42: Duong thing A di qua diém M (3;1;1), ndm trong mit phing (a):x+y-z-3=0, cit

x=3 x=1
d,:{y=1+3t vatao véi dudng thang d :{y=4+3¢t mot géc nhod nhat, thi phuong trinh ctia
z=1-2¢ z=-3-2t
A la:
x=1 x=8+5¢ x=1+2¢ x=1+5¢
A.Jy=—t. B.<y=-3-4¢. C.iy=1-¢ . D.{y=1-4¢.
z=2t z=2+¢ z=3-2¢ z=3+2¢
Loi giai
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Ta thdy: M e (a). Dudng thing d c6 vecto chi phuong 12 u = (0;3;-2).
Mit phing (@) ¢6 vecto phap tuyén la n=(1;1;-1).

Vi un=0.1+3.1+(-2).(-1)=5#0 nén d cit (a).

Dé thay M ed,,d //d, .

Ly N(3;4;—1)ed,. Goi K, H lan lugt 1 hinh chiéu vudng géc cia N trén mit phing ()
va duong thang A.

Ta co: (d,A)z(m NMH va sm]@—ﬂ>&
MN MN

—

Do vy (d,A) nho nhat khi K = H hay A 1a duong thing MK .

x=3+t¢
Puong thang NK c¢6 phuong trinh: { y =4 +¢ .
z=-1-t

Toa dd K tng vai ¢ 1a nghiém cia phuong trinh: (3+t)+(4+t)—(—1—t)—3 =0&t= —g.

Puong thang A c6 vecto chi phuong 1a MK = [—%;%;—éj = —%(5;— 4;1)
x=3+5¢ x=8+5¢

Puong thang A c¢6 phuong trinh: { y =1—-4¢ hay Ay =-3—4¢.
z=1+t z=2+t'
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ALY

Cau 43: Trong khong gian Oxyz , cho duong thang A 1a giao tuyén ctia hai mit phang (P) :z—1=0 va

(0):x+y+z-3=0. Goi d la duong thing nim trong mit phang (P), cit duong thing

x—1 y-2 z-3

1 1 " va vudng goc véi dudng thing A. Phuong trinh cua duong thang d 1a

x=3+¢ x=3—-¢ x=3+¢ x=3+¢
A . Sy=t . B.{y=¢t . C.yy=t . D.{y=—t
z=1+t z=1 z=1 z=1+t¢
Loi giai

Dit 7i, =(0;0;1) va 7i, = (1;1;1) 1an luot 1a vécto phap tuyén ciia (P) va (Q).
Do A=(P)~(Q) nén A c6 mdt vécto chi phuong i, =] i,.fi, | = (~1;1:0).

DPuong thing d nim trong (P) va d L A nén d c6 mot vécto chi phuong la u, = [%p,L?A}

=(-1;,-10).

Goi d’:xl_lzy_lzzz_l3 Vi A=d'nd= A=d'n(P)
z—1=0 z=1

Xéthg phuong trinh < x 1  y-2 -3 &<y=0= A4(3;0;1).
1 -1 -1 x=3

x=3+t
Do d6 phuong trinh duong thing d :{ y =1¢

z=1

x—=2 y-1 z+1

Ciu 44: Trong khong gian véi hé truc toa d6 Oxyz, cho hai duong thang d : 0 5

va

x—1 y+1 z+1

d,: 3 " 1 Goi (P) 12 mit phang chira dudng thing d, va song song véi duong
thang d, . Khoang céch gifra duong thing d, va mdt phing (P) la
A.l. B. 2. C.E. D. 1.

7 7

Loi giai

Taco u, =(6;-1;2),u, = (3;1;4) 1a vecto chi phuong cia d, va d,
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Cau 45:

PHAN II.
sai.

AL

Vecto phap tuyén ciia mat phing (P) la n =] ugsu, |=(-2-63).

Vid,c(P)= A(,-L-1)ed, = A(P).

Phuong trinh mit phiang (P) 1a —2(x—1)-6(y+1)+3(z+1)=0< —2x-6y+3z-1=0.
d(d;;(P))=d(B:(P))=2 voéi B(21;-1)ed,.

x-2 y-1_ z-1

Trong khéng gian Oxyz, cho diém A(0;1;2) va duong thiang d 5 3 Goi (P)
1a mit phang di qua A va chira d . Khoang cach tir diém M (5-1;3) dén (P) bang
A.S. B.l. C. 1. D.l—l.
3 3
Loi giai

Lay B(21;1)ed taco AB=(2;0;-1).

Taco [E,m = (24,4)=2(1;2;2)

Mit phing (P) di qua 4 vachita d suy ra n, =(1;2;2).

Phuong trinh mit phang (P):x+2y+2z-6=0

|xw +2yy 422, -6
VP 427 422

Vay d(M,(P)) =1.

Cau trac nghiém dang sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon ding hoic

x=2-2t x=6+2t
Trong khong gian Oxyz, cho hai dudng thing d :{ y=3—2¢ va d':{y =3+2¢ . Xét tinh dung
z=1-3¢ z=T7+9
sai cua cac khang dinh sau:
a) Puong thang d di qua diém 4(2;3;1).
b) Duong thing d' di qua diém B(6;3;7).
¢) Hai duong thang d va d' cit nhau.
. , “n . N 2 N ' M 35
d) Cosin goc gitta hai duong thang d va d’ bang 53
Loi giai
x=2
a) Pung: Khi #=0 thi { y =3 nén dudng thang d di qua diém A(2;3;1).
z=1
x=6

b) Ping: Khi #' =0 thi { y =3 nén duong thang d' di qua diém B(63;7).

z="17
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AL

c) Sai: d di qua diém A(2;3;1) c6 vecto chi phuong d = (-2;-2;-3).
Dudng thang d' di qua diém B(6;3;7) c6 vecto chi phuong b =(2;2;9).
Taco: | @b |=(~12;12;0); 4B = (4;0;6) = | @,b | 4B =48 %0 nén d va d' chéo nhau.

Sy

|35

a-
d) bung: cos(d;d’ :| = .
(:4) aflp| 1513
x=t
A A D 2 Cgx=1 oy z=-2
Cau 2: Trong khong gian Oxyz, cho hai duong thang A:<y=2-3f va d: 3 :E: 5 . Xét tinh
z=1+2¢

dung sai ctia cac khang dinh sau:
a) Diém A4(0;2;1) khong thudc dudng thing A .

b) Puong thing d co vtcp u, = (3;2;2) .

¢) Hai duong thing A va d chéo nhau.

. e 2 \ e 5
d) Goi « 1a goc gitra hai duong thang A va d . Khi d6 cosa = NTh
Loi giai
x=0
a) Sai: Khi £ =0 thi { y =2 nén diém A(O;Z;l) thudc duong thang A
z=1

b) Sai: DPudng thing d c6 vecto chi phuong i, =(-3;2;2).

c) Pung: A di qua diém A(0;2;1) c6 vecto chi phuong i, =(1;-3;2).

Puong thang d di qua diém B(I;O;Z) c6 vecto chi phuong i, = (—3;2;2).

Ta co: [Z,uj] = (—10;—8;—7);A—B =(L-21)= [Z,uj] -AB=-1#0 nén A va d chéo nhau.
d) Sai: Ta c6 cac vecto chi phuong ctia hai duong théng la u, = (1;—3;2),1Zd = (—3;2;2) .

iy, (B)+(3)2+2:2) 5
iy iy 12+ (=32 422 f(-3) 42242 V238

Khi dé: cosa = |cos(L7A,ﬁd )|

Cau 3: Trong khong gian véi hé truc toa dd Oxyz , cho hai dudng thing d va d' c6 phuong trinh chinh

x-3 y-T7 z-15 x-1 y-2 =z-

3 o , Lo,
. Xét tinh ding sai clia cac

tic lan luot 1a: d: vad':
q 5 6 1 1
khang dinh sau:
x=3+2¢
a) Phuong trinh tham s ctia d 1a: { y=7+5¢ ,teR.
z=15+6t
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Cau 4:

AL

x=1+¢
b) Phuong trinh tham s6 cta d' 1a: {y=2+¢,f'€R.
z=3+1¢

¢) Hai duong thing d va d' cit nhau.

d) Goc giira duong thing d va d' 1a 35°.

Loi giai
x=3+2¢

a) Pang: Phuong trinh tham sé ciia d 1a: { y=7+5¢ ,teR.
z=15+6¢
x=1+¢

b) Plng: Phuong trinh tham sb ciia d' 1a: {y =2+, e R.
z=3+"¢

¢) Sai: Puong thing d c6 mdt véc to chi phuong 1a i = (2;5;6) .

DPuong thing d’ c6 mot véc to chi phuong 1a u = (1;1;1). Suyra d va d' cit nhau hoic chéo

nhau.
34+2t=1+"¢ 2t —t'=-2 t=-1
Xét7+5t=2+¢t ;t, eR<<5t-t'=-5 ;t,f eR =7 it eR.
15+6t=3+1 6t—1t'=-12 6t—t'=-12

Hé phuong trinh trén v6 nghiém. Do d6 hai duong thing d va d’ chéo nhau.
d) Sai: Goc gitra duong thang d va d' la:

COS(d’d'):|COS(ﬁ’ﬁ')|:\/22+52+62-\/12+12+12 T

2:145-1+6-1 13

Suy ra (d,d")~21°.

x=3+¢

Trong khong gian Oxyz, cho duong thing A:{y=4+2f,t€R va mit phing (P) c6 phuong
z=-3—¢

trinh 2x + y+z—1=0. Xét tinh diing sai ctia cic khang dinh sau:

a) Mot vecto chi phuong cua A 1 i =(3;4;-3).

b) sin(A,(P)) =§.

¢) Goc gitra A va (P) la: 30",
d) Giao diém cua A va (P) la: M (3;4;-3)

Loi gidi
a) Sai: Mot vecto chi phuong ciia A 1a 4 = (1;2;-1)

b) Sai: Mot vecto chi phuong ctia A 1a i@ = (1;2;-1), mdt vecto phap tuyén cua (P) 14 7i = (2;1;1)
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o . 1.2+2.1+(-1).1 ]
Khi @6 s1n(A,(P))=|cos(u,n)|=\/12+|22_i_(_l)z‘\/22_|_|12_|_12 =E.

c) bung: Mot vecto chi phuong cia A 1a u :(1;2;—1), mdt vecto phap tuyén cua (P) la

1-2+42-1+(-1)-1

ji =(2:1;1). Khi d6 sin(A,(P)) = |cos(i,ii)| = +2: 1+ (1) 1 L
JP+2 4 (1) N2+ P4 2

Khi d6 (A,(P))=30°.
d) Sai: Ta c6 2.3+(-4)+(-3)-1=-2=0 nén M (3;4;-3) ¢ (P).

Cau 5:  Trong khong gian Oxyz , cho duong thang A : al _12 =2 _21 =Z ;_ 3 va mit phiang (P) c6 phuong

trinh 3x + 6y — 3z + 2024 = 0. Xét tinh dung sai cta cac khang dinh sau:

a) Mot vecto chi phuong cua A 13 i =(-1,-2;1).
b) M6t vecto phap tuyén cua (P) la n= (1;2;—1).
¢) Goc gilta A va (P) 1a: 90°.
d) Ly tuy y hai diém phén biét 4,BeA. Goi 4',B’ lan luot la hinh chiéu cua 4,B 1én (P).
Khi d6 A'B'=2024.
Loi giai
a) Bung: Mot vecto chi phuong cua A 1a @ = (-1;,-2;1).
b) bung: Mét vecto chi phuong cta (P) lan= (1;2;—1).

c) Pling: Mt vecto chi phuong cua A 1a u = (—1;—2;1), mot vecto phap tuyén cia (P) la

EINCENTE) I

i =(1:2;-1). Khi d6 sin(A,(P)) = JE + (2 + 7 P+ 22 (-1

Vay (A,(P))=90°.
d) Sai: Vi A L(P) nén A4’ tring B'. Do d6 A'B'=0.

x=1+2¢
Cau 6: Trong khong gian Oxyz, cho dudng thing A:{y=2+¢ , teR va mit phing (P) c6 phuong
z=—-1-3¢
trinh 2x+ y —3z—1=0. Xét tinh ding sai cua cac khing dinh sau:
a) Mot véc to chi phuong ciia A 13 i = (2;0;-3).

b) Géc gitta A va (P) la: 150°.

¢) Khong c6 diém chung nao gitra A va (P) .
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d) Hinh chiéu cua M (1;,2;-1) 1én (P) la: N(1;2;1).
Loi giai
a) Sai: Mot vecto chi phuong cua A 1a u = (2;1;—3) .
b) Sai: Géc giira duong thang va mit phang khong thé 16n hon 90°.
¢) Sai: Mot vecto chi phuong cia A la u = (2;1;—3) , mdt vecto phap tuyén cia (P) la

i o 2.24(=1)-(-1)+3-3
i =(2;1;-3). Khi d6 sm(A,(P)) = \/22 +|(_1)2 > ‘\/22 - (_1)|2 —~

Do d6 (A,(P))=90°. Véy c6 diém chung gita A va (P).

d) Sai: Taco A L (P),M(I;Z;—l) €A vi MN = (0;0;2) khong cung phuong voi 7 = (2;1;—3)

nén dap an sai.

x=1+¢
Cau7: Trong khong gian véi hé truc toa dd Oxyz, cho dudng thing A, 14y =2+3t va dudng thang
z=3—t
x=2 y+2 =z
T 1
a) Diém M (1;2;3) thude A, va diém N(2;-2;1) thuge A, .

2+/154
b) cos(A,A,) ==

A

-1 . . .
3 Xét tinh dang sai cua céc khang dinh sau:

¢) Hai duong thang A, va A, chéo nhau.

d) Puong thang d di qua diém N (2;3;—1) dong thoi cat va vudng goc véi A, ¢6 phuong trinh
x—-2 y-3 z+1

la .
2 =71 25

Loi giai
a) bung: Tt phuong trinh ciia A;A, ta cd M(l;2;3) €A, va N(Z;—Z;l) eA,.

1-(=2)+3-1+(-1)-3 J154

S0 cos(8) VP43 (=) (-2 + 12 +3 T

¢) Sai: Taco uT = (1;3;—1) la vecto chi phuong cia Al;u‘2 = (—2;1;3) la vecto chi phuong cua A,
M(5;2;3)e A, va N(2-21)e A, = MN =(1;—4;-2).

Do d6 | uy,u, | = (10=1,7) # 05w, |- MN =101+ (~1)-(=4)+7-(~2) =0. Suy ra A, va A,

cat nhau.

d) Bung: Goi P=d NA, va PeA, = P(-2t+2;t—2;3t+1) (véi teR )
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AL

= NP=(-2t;t-53t+2) ma Ned,Ped vid LA, nén NP Lu,

DFP-Zz0:>(—2t)-(—2)+(t—5)-1+(3t+2)-3=0:>t:—ﬁ.
Do d6 NPz(%;—S;%J:ﬂZ :(2;—71;25) la vecto chi phuong cua d .

x=-2 y-3 z+1
-71 25 °

Vay d co6 phuong trinh la

x—2024 y  z+2025
2 1 2
(P):2x+2y—z+1=0. Xét cac vecto # =(2;1;-2),7 =(2;2;—1). Xét tinh dung sai cua cac

khang dinh sau: 7
a) u la mét vecto chi phuong cua duong thiang A .

va mit phing

Cau8: Trong khong gian Oxyz, cho duong thing A:

b) i 1a mot vecto phap tuyén cia mit phang (P).

¢) cos(A,(P)) = g .

d) Goc giira duong thang A va mit phang (P) bang khoang 63° (lam tron dén hang don vi ctia
d9).

Loi giai
a) Bung: Do A: x—§024 _y_z+2025

" 5 én u = (2;1;—2) la mdt vecto chi phuong ctia duong

thang A .

b) Dung: Do (P):2x+2y—z+1=0 nén ii =(2;2;—1) 1a mot vecto phap tuyén ciia duong thing

(P).

c¢) Sai: Taco sin(A,(P)) =

| 22+12-2(-1) 8
i 22+ 12+ (=22 22+ 22+ (17 9

NI

cos’ (A,(P)) =1—-sin’ (A,(P)) =1- % = ;—71 = cos(A,(P)) = 5

d) bung: T y c¢) suy ra (A,(P)) ~ 63,

x=1+t¢
Cau9: Trong khong gian Oxyz, cho duong thing A:{y=2+¢¢eR va mit phing (P) c6 phuong
z=3+3t
trinh x+2y —z—2=0. Xét tinh dung sai ca cac khang dinh sau:
a) Mot véc to phap tuyén cta (P) la 7= (1;2;—1).

b) Géc gitta A va (P) la: 60°.
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¢) Chi c6 mot diém chung duy nhat gitta A va (P).

d) Moi diém thudc A c6 hinh chiéu 1én (P) 1a chinh né.
Loi giai

a) Ping: Mot vecto phap tuyén cia (P) lan= (1;2;—1).

b) Sai: Mot vecto chi phuong ctia A 1a u = (1;1;3) ,

Mot véc to phap tuyén cua (P) lan= (1;2;—1).

- 1-1+2:14(=1)-3
Khi d6 sin(A,(P))= JE+22 (=17 AP +17 43

=0.Dod6 (A,(P))=0".

MeA
e(P)
eA

Ne(P)

c) Sai:Xét M (1;2;3) va N(0;1;0), dé thay do d6 gitta A va (P) cé nhiéu hon hai
diém chung.
d) dang:

Vi moi diém thudc A déu thude (P) nén moi diém thuéc A c6 hinh chiéu 1én (P) 1a chinh no.

x=3-2¢
Cau 10: Trong khong gian Oxyz, cho dudng thing A:4y=1+2¢ va mit phang (P):x+y—5=0. Xét
z==5+t¢
tinh diing sai ctia cac khang dinh sau:
a) Vecto @ =(—2;2;1) 1a mot vecto chi phuong ciia A .

b) Géc giita hai mit phang (P) va (Oyz) bang 45°.

x-2 y-3 z+4
-2 2 1

¢) Puong thing di qua N (2;3;—4) va song song voi A ¢6 phuong trinh la

d) Puong thang d vudéng goc A va tao véi (P) mdt goc 45° c¢6 mot vecto chi phuong la

u, = (1;-2;4).
Loi gidi
x=3-2¢
a) Dung: Tur phuong trinh ciia A:qy=1+2¢ tacod i =(-2;2;1) 1a mét vecto chi phuong cua
z=-5+t¢
A
, R , 1
b) Pung: (P):x+y—5=0;(Oyz):x=0 nén ta co cos((P),(Oyz)) =5

Suy ra ((P),(Oyz)) =45°,
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c) Dung: Duong thiang A, / A nén A, nhan i =(-2;2;1) 1am vecto chi phuong.

x-2 y-3 z+4
-2 2 1

d) Sai: GQiuTz(a;b;c) (v6i a® +b° +c* >0 ) 1a mot vecto chi phuong ctia d .
Dod LAnénu Li=u ii=0=-2a+2b+c=0=c=2a-2b(*).
. |a +b| _ 1
\/5 \/Ew/aerrbz+c2 \/E
<:>|a+b|=\/a2+b2+cz<:>(a+b)2=a2+b2+c2<:>c2=2ab.

Thay (*) vao ta duoc (2a —2b)* =2ab <> 2a*> —5ab +2b° = 0(**) .

Néu b=0= a=0;c=0 (khong théa man).

Honntra A, diqua N (2;3;—4) nén co6 phuong trinh 1a

Hon nita (d,(P)) =45 nén sin(d,(P))

=2

2
Néu b#0, taco (**)@2(%j —5[%}2:0@

> o8

_L
2
Véi %:23a22b,thay vio (") taduge ¢=2b. Do d6 u, =(2b;b;2b) (véi b=0 ).

Voi %z%:bzhz,thay vao (*) ta dugc ¢ =—2a.Do db L71=(a;2a;—2a) (véia=0).

Vay u, = (1;—2;4) khong 1a mét vecto chi phuong. cua d .

PHAN lIl. Cau tric nghiém tra 1&i ngin
, 1 ,

Cau 1: Trong khong gian véi hé truvej toa dd Oxyz , cho duong thang d :% = ] = % va mat phang

(a) :x—=2y-2z+5=0. Piém A(a;b;c) c6 hoanh d6 dwong thudc dudng thing d sao cho

khoang cach tir 4 dén (a) bang 3. Tinh tong a +b—c?

Loi giai

Diém 4 c6 hoanh d¢ duong thugc duong thang d , toa dd 4 1a (2;—t,—1+¢) véi t>0.

|26 =2(=t)-2(~1+1)+5] ;

JP+(=2) +(-2)

Khoéang cach tir 4 dén (a) bang 3 nén ta co:

t=—8(L)

|2t +7|
> .
t=1(TM)

:3<:>|2t+7|:i9<:>[

Vaytoadd 4 1a (2%-1L0)=a+b-c=2-1-0=1.

x =2t
: . . 1 .
Ciu 2: Trong khong gian Oxyz cho hai duong thang d, :i1 :% zg, d,yy=1 .Goi ¢ la goéc
z=1-t¢
ave

giita hai duong thing d,,d,.Gid tri cos¢ c6 dang > Tinh gia tri biéu thirc P=b—3a+c?
Loi giai
Ta 6 uq = (—1;2;2),1;(12 =(2;0;-1)
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B, A

a, e, 1242.0+2,(-1
Khidécoswz‘ﬂd Qd‘z | it ( )| = 4 :4\/5.
‘ud‘ Hudz \/(—1)2 +22 427 .\/22 +0° +(—1)2 W5 15
Viy a=4,b=15c=5=b-3a+c=15-34+5=8
Cau 3: Trong khong gian Oxyz cho tam gidc ABC c6 A(1;2;-1), B(2;-1;3), C(-4;7;5). Toa d6 chan

dudng phan giac goc ABC clia tam gise ABC 1a I(a;b;c). Tinh tong a+b+c?
Loi giai
x=1-5¢
Ta 6: Ta c6 phuong trinh dudng thing AC 1a {y=2+5¢ ,(teR).
z=-1+6t
Goi I 1a chan dudng phan gidc gbc ABC cua tam gidge ABC = I1(1-562+56-1+61).
Lai c6 BA=(~1;3;—4), BC =(~6;8;2), BI =(=5t —1;5 +3;61 - 4).
Vi [ la chan duong phan giac goc ABC ciia tam giac nén ABC':
Bis  BCH
] oo
St+1+15t+9+16-24r 30t +6+40f +24+12t -8  —4r+26 82t +22

J1) +30+(—4) J(-6) +8+2’ T ioa

cos(ﬂ,ﬁ) = cos(ﬁ?,ﬁ) =

<:>—8t+52=82t+22<:>t=% 31[—%;%;1).

Vay a=—z,b=E,c=13a+b+c=—g+ﬂ+1:4
3 3 3 3

x=1+2¢t
Cau4:  Trong khong gian Oxyz, cho dudng thing A:{y=2+¢ va (P):—x+2y+2z+5=0.Goi d la
z=-2-t
duong thang di qua diém A4(—1;0;—1) cat duong thang A, va tao v6i dudng thing A, mot goc
nho nhét. Vecto chi phuong u, = (a;b;c). Tinh tong a +2b -3¢ ?
Loi giai
Gi sir duong thing d cit duong thing A tai B, taco: B(1+262+15-2—1)€A,.
Puong thang d ¢6 VTCP la: AB = (2t +2;t + 2;~¢ — 1), mt phang (P) ¢6 VIPT n=(-1;2;2).
|-2t-2+2t+4-2t-2| |24
o +140+9  3Jer 14149
tao vo1 duong thing A, mot goc ¢ nho nhat khi ¢ =0°hay sing=0=1¢=0.
Khi d6 duong thang d di qua diém A(-1;0;—1)va c6 VICP 4B =(2;2;-1).
Vay a=2,b=2,c‘=—1:>a+2b—3c=2+2.2—3.(—1)=9

Goi ¢la goc giltta d va A,, ta co: sing = >0, =>d

Céu5: Trong khong gian Oxyz, cho mit phiang (P):ax+by+cz—1=0véi ¢<0 di qua 2 diém
A(0;1;0); B(1;0;0) va tao v6i (Oyz) modt géc 60°. Tinh tong a+b+c? (Lam tron dén hang
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Loi giai
. ) 2 b-1=0
Mit phang (P) di qua 2 diém A, B nén ta co: { 0~ 9= b=1
a—1=
‘ y . A |q| 1
Va (P)tao voi (Oyz) mot goc 60° nén cos((P);(Oyz))= =— (%
(P) (02) ((P):(0y2)) a2

Thay a = b = 1vao phuong trinh (%) dugc: V2 +¢? =2= ¢ =—/2
Khi d6: a+b+c=2-+2~0,59
x=4+t

Cau 6: Trong khong gian Oxyz cho hai duong thang d:y=—4-t;d, - > == 1 - >

. Puong

2 4
z=6+2t
M . < A 5 , b A AB
thang d di qua 4(5;-3;5) cat d,,d,lan luot 6 B,C . Tinh ti s6 “c
Loi gidi
x=54+2s
Bed = B(4+t;-4—1,6+2t). Phuong trinh tham sb d,:{y=11+4s
z=5+12s

Ced,= C(5+25;11+45;5+2s). Khi do: AB=(~1+6-1-£2t+1); AC = (25345 +14;25)
Do 4,B,Cthang hang < E,Zécung phuong < Jk e R:AB=k.AC

t—1=2ks t=-2 1 B
o d—t—1=4dks+14k & {s=-3.Do d6 @E=—A—c:>—3=—=o,5
2 AC 2
2t +1="2ks 1
k=5

: : . . -1 -2 z+1
Cau7: Trong khong gian vdi hé toa d0 Oxyz, cho hai duong thang dl:x2 P A

5

-2 -1
x=t
d,:4y=0 . Mitphing (P) qua d, tao v6i d, mot goc 45° va nhan vecto 7i = (1;b;¢) 1am mot
z=—t
vecto phép tuyén. Xac dinh tich bc.
Loi giai
Ta c6 vecto chi phuong cia d,, d, 1an luot 13 i, =(2;-2;-1) va u, =(1;,0;-1).

Mit phing (P) qua d, = 7iii, =0 < 2—2b—c =0. (1)
_ i 1| V2
sin(d,,(P)) =12 =sind5° & ——— == & |l-¢|=Vb +c’ +1 & b +2c¢=0.(2
D= e 2 Sldmiree *=00)
Tur (1) Va(z):{”zz —be=—4
c=-
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Cau8: Trong khong gian v6i hé toa do0 Oxyz, cho diém 4(3;-1;0) va duong thing

x=2 y+1 z-
| 2
dén () 16n nhat.

d 1 . Lap phuong trinh mit phang () chtra d sao cho khoang cach tir 4

Loi giai

Goi H la hinh chiéu ciia 4 dén d . Khido H(2—t;-1+2t;1+1) = AH =(~1-1;2¢;1+1).
Do AH Ld = —(=1-1)+22t+1+1=0 @t:—%.Khidé E:(_?“;_j‘

Mit phang (a) chtra d sao cho khoang cach tir 4 dén (a) 16n nhéat khi AH J_(a).
Do d6 (@) ¢6 vecto phap tuyén la 7 = (1;1;-1).
Vay (a): 1(x—2)+1(y+1)—1(z—1)=0 S x+y—-z=0.
Cau9: Cho haidiém A(1; - I;1); B(2; — 2; 4). C6 bao nhiéu mit phing chita 4, B va tao v6i mit phang
(a):x—2y+z-7=0 mdt goc 60°.
Loi giai
Ta co: ﬁi’z(l;—l; 3),E=(l;—2;1)
Goi @ = (a; b; ¢) 1a vecto phap tuyén clia mét phang () can lap.

Ny M| |1.a—2.b+1.c| 1
n @‘ \/12+(—2)2 +12.\/a2 +bP+c* 2

cos((a),(ﬂ)) = ‘cos(ﬁ;, ﬁ;)‘ =

n

a

= 2(a -2b+ 0)2 = ?)(a2 +b + cz) (1)

Mit khac vi mat phang () chira 4, B nén: @E =0 a-b+3c=0ca=b-3¢
Thé vao (1) ta duge: 26> —13bc + 11> =0 (2)

Phuong trinh (2) ¢6 2 nghiém phéan biét.

Suy ra co 2 vecto @ = (a; b; c) thoa min va co 2 mit phang.

Cau 10: Trong khong gian v6i hé toa d Oxyz, biét mit phang (P):ax+by+cz+d =0 véi ¢ <0 diqua
hai diém 4(0;1;0), B(1;0;0) va tao v6i mit phang (yOz) mot goe 60°. Tinh gid tri a+b+c.
Loi giai
b+d=0

Taco: 4,B €(P) nén {
a+d=0

.Suyra (P) c6 dang ax+ay +cz—a=0 c6 vecto phap tuyén
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o/ /4

Mit phing ( yOz) ¢6 vecto phap tuyén 1a i= (1;0;0) .

ZN

= o —= S2d*+ct =4a* < 2a° - =0.
‘n H 2 2¢* +c.1

Ta co: cos60° =

Chon a=1,tacd: ¢ =2=c=—-2 do c<0.
Ta co: a+b+c=a+a+c=1+1—\/5=2—\/§.

Cau 11: Tai mdt niit giao théng co 2 con dudng khac mic. Trén thiét ké, trong khong gian Oxyz hai con
x-2 y-2 z . x-2 y+l z

duong d6 thudc hai dudng thing d : " ] — 5 3

Nguoi ta muén tao mot con duong A cit d,d, lan luot tai 4 va B sao cho AB nho nhét. Tinh
d6 dai AB, két qua lam tron dén hang phan tram.
Loi giai

Ta c6 AB ngan nhat khi 4B 1a doan vudéng goc chung ctia d vad,.
Goi A(2+a;2+a;—a)ed; B(2+b;—1+2b;-3b)ed, = E(b—a;Zb—a—3;—3b+a).
d,,d, 1an lugt c6 cac véc to chi phuong 1a i, =(1;1;,-1) va i, =(1;2;-3)

ABii, =0 (1(b—a)+1(2b—a~3)~1(-3b+a)=0  (6b-3a-3=0
Taco: < Rt =

ABii, =0 1(b—a)+2(2b—a—-3)-3(-3b+a)=0 14b—6a—-6=0

=1 A(L1;1 .
PR (1:11) = 4B = (1;-2-1)
b=0 B(2;-1;0)

Do d6 [4B| =6 ~2,45.
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Dang 4: Toa d6 h6a mot s6 HHKG va (rng dung thyuc té
Phwong phap: Dé toa ¢ hoa mot s6 hinh hoc khéng gian thi ta thuc hién nhu sau:

e Buwdc 1: Chon hé truc toa dg. Trong budc nay ta s€ xac dinh 3 duong vudng goc cod trong bai
toan va goi d6 la 3 duong co s6. Thong thuong thi ta s€ quy udc truc Ox hudng vao minh, truc
Oy nam ngang, con lai 14 truc Oz.

e Budec 2: Xac dinh toa do cac diém lién trén hinh lién quan tdi bai toan. Véi nhitng ban chua
quen thi chiing ta xac dinh toa d¢ hinh chiéu cua diém can tim 1én cac truc, tir d6 s& suy ra dugc
toa d6 diém cén tinh.

e Budre 3: Ap dung cong thirc. Sau ddy chiing ta s& nhic lai mot s6 cong thirc can nhé trong phan
nay:

Dién tich va thé tich: Dién tich tam giac, thé tich tt dién, thé tich hinh hop, thé tich hinh ling
tru.
Géc: Goc gitra 2 mit phang, goc gitta 2 duong thang, goc giita duong thang va mit phang.
Khoang cach: Khoang cach tir diém dén mit phing, Khoang cach tir mot diém dén 1 duong
thang, Khoang cach giita hai duong thang chéo nhau.

Chu y: Thong thudng cac bai ma khong c¢6 3 duong vudng goc thi ta s& phai tu dung thém dé gin toa do

va nhing bai lién quan tdi hinh 1ap phuong, hinh hop chit nhat, chéi chép c6 3 dudng vudng goc, ling

tru dimg thi khi 4p dung phuong phap nay s& giai rat nhanh.

BAI TAP T LUAN

Bai tap 1: Cho hinh chép S.ABCD c6 day la hinh thang vudng tai 4 va B biét AB=BC =a,AD =2a.
Biét ring SA =a va vudng goc v6i mat day (ABCD). Goi M, N lan luot 1a trung diém cua SB,CD. Tinh
cosin cua goc gitra MN va (SAC).

Loi giai

I I EEEEE -

o

Chon hé truc nhu hinh v€, chon donvila a.
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Co A(O;O;O),B(I;O;O),C(l;l;O),D(O;2;O),S(0;O;1);M(%;0;%];N(%;%;Oj )

Vecto chi phuong cia MN 1a 2MN = 2(0;%;—%) = (0;3;—1) .

Vecto phép tuyén ciia (SAC) 1a 7i = [E,A—S] =(1,-1,0).

2
Vay sin(MN;(SAC)) = % J|r3|1 - 31‘05 nén cos(MN;(S4C)) = 1—[%} =%.

Bai tap 2: Cho hinh chop S.ABCD c6 ddy ABCD la hinh thang can, 4D =2A4B =2BC =2CD =2a. Hai
mit phing (SAB) va (SAD) cing vudng goc véi mét phing (ABCD). Goi M, N lan lugt 1a trung diém
clia SB va CD. Tinh cosin goc giita MN va (SAC), biét thé tich khbi chop S.ABCD bing bao nhiéu?
Loi gidi
Vi ABCD la hinh thang cdn c6 AD =2A4AB =2BC =2CD =2a

a3 a+2a‘a\/§_3\/§a2

Suy ra AD:2a;AB:BC:CD:a:>CH:T;SABCD: 5 5 1

1 3\/§a2 a3\/§
4

Nen Ve === SA=

Gan hinh chop vao hé truc toa d¢ nhu hinh vé dudi day:
s AZ

=84=a

Ta co K(O;O;O),B(%;O;OJ,C{O;_
N _—a;@;O S| 0,93 o | | &3 a
2 2 2 4 4 2
Vecto MN z[%aﬁaf;—?a} Chon 171 =(—3;3\/§;—2) cung phuong véi MN
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K 1 S4

B
Nhan xét = BK 1 (SAC)
BK 1 AC

Vecto BK = (%;O;Oj lIa VTPT cua (SAC) nén ta chon nT = (1;0;0) cung phuong voi BK

u - n /
Goi a 1a gbc goc gitta MN va (SAC) khi do sina = | HEy. :> cosa =ﬂ.
I, B 20 20

Bai tap 3: Cho hinh lang try ding ABC.A'B'C' ¢c6 AB= AC =a,BAC =120°, 44’ =a . Goi M,N lan luot
1a trung diém ctia B'C’ va CC'. S6 do gbc giira mit phang (AMN) va mit phang (A4BC) béng

Loi giai
AZ

Thiét 14p hé toa d6 Oxyz trong khong gian nhu hinh vé, gbc toa d6 O trung M .

[

D& ding tinh duge MB'= MC' === MA' = va M (0;0;0),N & (Oyz) = N[O

ﬁ.ﬁj

2 72
Taco: Ae(Oxz)= A(%;O;aj va (ABC) I (A'B'C'); (A'B'C")=(0Oxy)

Suy ra mit phing (ABC ) c6 mot vecto phap tuyén 1a k = (0;0;1)

a\3
2

Ta c6 m[%;O;OJ cing phwong u, = (1;0;2);]\7\7[0;— ;%J ciing phuong u, = (0;—\/5;1)

Mt phéng (AMN) c6 mot vecto phap tuyén 7i = [LTI,LTZ] = (2\/5;—1;—\/5)

Khi do: cos((AMN),(ABC)) = ‘cos(lg,ﬁ)‘ = ?
Bai tap 4: Cho hinh chép S.ABC c¢6 day ABC 1a tam giac vuong can tai B, BC =a . Canh bén S4 vuong
g6c voi day va SA = a3. Goi M latrung diém AC . Tinh cot goc ctia hai mit phing (SBM ) va (SAB)

Loi giai
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AV

AZ

Chon hé truc toa do nhu hinh vé
Khi d6 ta c6 toa do céc diém nhu sau: B(O;O;O);A(a;O;O);C(O;a;O);S(a;O,a\/g);M(%;%;OJ

2
Ta co: ﬁ(SAB) = (0;1;0);ﬁ(SBM) = [@,m] = (a(l;O,\/g))/\(%(l;l;O)) = %

(—\/g;\/g;l)

|ﬁ(SAB ‘ﬁ(SMB)| \/i
7

) =
|ﬁ(SAB) | |ﬁ(SMB)|

\/ﬂz 2\/7 cosa \/g
:—7 = cota = =—.

Khi @6 sina = 1—(— -
sina 2

bat goc (SBM) va (SAB) la a, khi d6 ta co: |cosa| =

7
Bai tap 5: Cho hinh tr dién EFGH c¢6 EF vuodng goc voi EG, EG vudng goc voi EH, EH vudng goc
v6i EF . Biét EF =6a, EG =8a, EH =12a (véi a >0,a<R). Goi I,J twong tng la trung diém cia hai
canh FG,FH . Tinh khoang cach d tir diém F dén mit phang (ELJ) theo a.
Loi giai

Vi EF vuong goc véi EG, EG vudng goc véi EH nén EG L (EFH ) . Goi K 1a trung diém

cua EF suyra IK L (EFH ). Chon hé tryc toa d Oxyz nhu hinh v&

Khi d6 ta co: K(O;O;O),I(O;O;4a),E(3a;0;O),J(0;6a;0).
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Phuong trinh mét phang (EIJ):%+6L+4L=1<:>4x+2y+3z—l2a=0.
a 6a 4a

12a 24q 24f 9a
J4+9+16 V29 29
Bai tap 6: Cho lang tru dimg ABC.A'B'C’ ¢6 day la tam giac ABC vuoOng céan tai A, canh BC = a6 .
Géc gilta mit phing (AB'C) va mit phang (BCC'B') bing 60°. Tinh thé tich ¥ cta khéi lang try
ABC.A'B'C'.

Vay d =(F,(ELT))=2d(K,(ELT))=2

Loi giai
Goi chiéu cao cua hinh lang trula 4.

Dit hé truc toa do Axyz nhu hinh v&. Khi do 4(0;0;0), B(av/3;0;0),C(0;a+/3;0), B'(av/3;0;/1)

Suy ra M[% i OJ 1a trung diém cua BC.

ZA

A C

Bl
........................ 4
AN e C
M
B
X

Vi AM J_(BCC’B') va AM =[§;#;OJ nén 7 :(1;1;0) 1a vecto phap tuyén cia mat

phang (BCC'B').
Ta co: [E’,A—B'} = (ahx/g;O;—3a2) = ni = (h;O;—\/ga) la vecto phap tuyén cua (AB’C) .
Theo gié thiét goc gitta (AB'C) va mit phang (BCC'B') bang 60°

h|
Tuc 1a: cos60° = ‘cos n n ‘:> | =h :\/ga
1 2 \/_ VA +3d?
3
Vay thé tich cta khéi lang tru ABC.AB'C' 1a V = 3“26 :

Bai tap 7: Cho hinh chép tir giac déu S.ABCD c6 tat ca cac canh bang nhau. Goi E,M lan lugt 14 trung
diém cc canh BC, SA va a la gbc tao bdi duong thang EM va mit phang (SBD). Tinh tana
Loi giai
Chon hé truc toa d0 Oxyz sao cho Ox=0C,0y=0B,0z=0S.Chon O4=1
Tacod C(l;O;O),A(—l;O;O) = (SBD) nhan AC = (2;0;0) 1a mot vecto phap tuyén.
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AL

Tir SA= AB = 042 =2 = SO =JSA* — 04> =1 = {j(O;O;l) ):M(—l;O;lj

(-1;0;0 2772

. | C(1;0:0) 11 o (.1
Tacod = E| — >y ;0 |= EM nhan ME = 1;5

B(0;1;0)

Suy ra: sin(EM;(SBD =sina =

1 .
;_Ej la mét vecto chi phuong.

|MEAC ) NG
3c0sa=L:tana:\/§.

=
3

Bai tap 8: Cho hinh 1ap phuong 4BCD- A'B'C'D’ ¢6 canh bang a . Goi K 1a trung diém cia DD’ . Khoang
cach giita hai duong thang CK va 4'D bang bao nhiéu?

Loi giai

IZ
' C'
A i B,
) Ks.
‘;;l.). ................. :~.C_{
A B
X

Chon a =1 ta c6 hé truc toa dd Oxyz sao cho D(O;O;O),A'(l;O;l),K(O;O;%J va C(0;1;0)

Tacé DA’ :(1;0;1);C7[O;—1;%j va W(O;O;%j
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AL

Khi d6 [W;C—KJ - (1;—%;—1),[74;07{].& __1

1 1
2 _ 2] 1

Do d6: d(A'D;CK )=

Bai tip 9: Cho hinh chép S.ABCD c6 ddy ABCD la hinh chit nhat, biét ring 4B =a,BC =a~3, SA=a
va SA vudng goc véi ddy ABCD . Hiy tinh sin &, voi a 1a goc tao boi giita dudng thing BD va mit
phang (SBC).

Loi giai

Dit hé truc toa dd Oxyz nhu hinh vé. Khi d6, ta c6: 4(0;0;0), B(a;0;0), D(0;a+/3;0),5(0;0;a)
BD = (—a;aﬁ;o) = a(—1;J§;o) nén dudng thing BD c6 vecto chi phuong 14 ii = (—1;\/5;0) :
Taco: SB = (a;0;-a), BC =(0;a+/3;0) = | 5B, BC | = (a’V3;0;a’\/3) = a’\3(1,051)..

Nhu vy, mit phang (SBC) c6 vecto phap tuyén 1a 7i = (1;0;1).

Do d¢, & la géc tao boi giira duong thang BD va mit phang (SBC) thi

an| |(—1).1+\B.0+0.1| NG

sina = =—

L I TSN SO R

Bai tap 10: Cho hinh chop S.ABCD c6 day ABCD 1a hinh vudng canh «. Canh bén S4 vudng goc voi
day. Goc giita SC va mit ddy bang 45°. Goi E 1a trung diém BC . Tinh khoang céach giita hai duong thang
DE va SC.

Loi giai
Ta c6 thé dua ra cac cach giai nhu sau:
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AL

Do SAC 1a tam gidc vudng c6 goc SCA =45 nén SA= AC =a~J2,5C =2a,SB=SD =a-/3 .

zZ

¥

N
@---mmmmmmmeeee - -TS

Chon h¢ truc toa d6 Oxyz sao cho tia Ox,0y,0z lan luot trung voi cac tia AB, AD, AS .

Khi d6 toa d6 diém cac diém la D(O;a;O),E(a;%;Oj,C(a;a;O),S(O;O;a\/E)

Do d6: DE = [a;—%;Oj,ﬁ = (—a;—a;aﬁ),m =(a;0;0)

Suy ra [D—Eﬁ] = [— a2;/§ ;—aZ\/E;—%j = d(DE;SC) = ‘[ITFB;CS]??T‘C‘ - “\1/;—8

Bai tap 11: Cho hinh chép S.ABCD c6 day ABCD 1a hinh vudng canh bang 10. Canh bén SA4 vudng goc
v6i mit phang (ABCD) va SC = 10+/5. Goi M, N 14n luot 1a trung diém cua SA va CD. Tinh khoang
cach d gitta BD va MN .

Loi giai

Xét tam gidc vudng SAC cd: SA=+/SC> — AC* =+/500—200 =103

Chon hé truc toa do nhu hinh vé
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V / /

Ta co A(O;O;O),M(0;0;5x/§),B(10;0;0),D(0;10;0),C(lO;O;O),N(S;lO;O)

MN = (5;10;—5\/5) = LTI =(l;2;—\/§)

—_— _ _"_' N—D
BD =(-10;10;0) = u, =(-11;0) jd(MN,BD)—ulzzl] |:\/§.
U,

[Z;Z] = (\5;\5;3),@ =(-5;0;0)

Bai tap 12: Cho lang tru tir gidc déu ABCD.A,B,C,D, canh day bang 1 va chiéu cao bang x . Tim x dé goc
tao boi duong thang B,D va (B,D,C) dat gid tri 16n nhat.

Loi giai
ZA
B C
J
!
A : D| ~
1 ’ /,
\ S
' ’ ,’
| J L,
b X
] o
Lo
[
B,/ G
PL Sl (el
A D,

Chon h¢ truc toa do Oxyz sao cho O = D,,C, thudc tia Ox, 4, thudc tia Oy, D thudc tia Oz (nhu
hinh v¢).

Khi do D, (0;0;0),5,(1;1;0),D(0;0;x),C(1;0;x).

Mit phang (B,D,C) nhan vécto 7 = [DIBI,DIC ] = (x;—x;—1) 1a vécto phap tuyén
Dudng thing B,D nhén vécto i = (1;1;—x) 1a vécto chi phuong.
Goi ¢ la goc gitta BD va (BD,C), suy ra:

sing = |x—x+x| = al (x>0)
\/xz +(=x) + 1P 417+ 22 \/(sz + 1)(x2 + 2)

1 1 1 1

\/Lzlj(zjjz(ljs\/“FSg

Dau dang thirc xay ra khi x =1 va gbc ¢ 16n nhit < sing 1én nhit < x=1.

Vay géc tao boi dudng thang B,D va (B,D,C) dat gia trj 16n nhat khi x=1.
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Bai tap 13: Mot ki su xdy dung thiét ké khung mot ngdi nha trong khong gian Oxyz nhu hinh duéi day

nhd mét phan mém dd hoa may tinh.

) N(0;2:6)
D(0;0;4) p== - = - - - - - == H

! 6;2;6)
E(6;0;4) :

|

|

:

| y

S R | 5

-7 0(0;0;0) C(0;4;0)

A(650;0) - B

X

a) Viét phuong trinh mét phing mai nha (DEMN ) .
b) Tinh khoang cach tir diém B dén mai nha (DEMN).
Loi giai
a) Mat phfmg (DEMN) c6 cap vecto chi phuong la DE = (6; O;O),HN = (0;2;2) .
Ta co [FE,EV} = (0;-12;12) nén suy ra (DEMN') c6 vecto phép tuyén la:

ji= —%[ﬁ,ﬁv] =(0;1;-1)

Phuong trinh cia mit phang (DEMN) la: y—z+4=0.

b) Piém B(6;4;0) nénsuyrad (B,(DEMN))z\/ - |4:r4| - =%=4\/§.
0" +1"+ (-1

Bai tap 14: Nguoi ta mudn dung mot cot dngten trén mot suon doi. Angten duoc dung thing ding trong
khong gian Oxyz véi do dai don vi trén mdi truc bang 1m. Goi O 1a goc cot, 4 1a diém budc day cap vao

cot angten va M, N 1a hai diém neo day cap xudng mat suon doi (hinh v§).

N O

Cho biét toa d¢ c4c diém néi trén 1an lugt 1a O(0;0;0),4(0;0;6),M (3;-4;3), N(-5-2;2).
a) Tinh d6 dai cac doan day cap MA va NA.
b) Tinh gbc tao bdi cac soi ddy cap MA, NA v6i mit phang sudn dodi.

Loi giai

a) Taco MA :(—3;4;3),N;1 :(5;2;4) suy ra MA =,/(—3)2 +47+3° =\/3_4 ~5,8m
Khi d6 NA =~/5% + 2% + 4% =45 ~6,7 m.
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ALY

b) Mat phéng (OMN) c6 cap vecto chi phuong la OM = (3;—4;3),@\7 = (—5;—2; 2) nén co vecto

phéap tuyén 7i = [O—M,O—N] = (=2;-21;-26).
Goi a, 3 lan luot 1a gbc tao bdi MA, NA véi mit phang (AMN).

roct: sna - VA pa2)rala)ea ) s oo
palfi| [ + 4 43 Jc2) +(-21) (<26 V38114

oA sy 21)+4( 26)\ 156 e

B T [ e T Y -

Bai tap 15: Mot khuon nuéng banh mi duge moé phong trong khong gian Oxyz nhu hinh minh hoa duéi
day voéi S(O;O;O),P(S;O;O),Q(S;l8;0),T(—1;—1;7),R(9;19;7) . Tinh gbc gitra hai canh ké nhau, gitta canh

bén va mat day, gitta mat bén va mat day cua khuon.

Loi giai
a) Tinh goc gitta hai cannh ké nhau: SP = (8;0;0); SH = (0;18;0);37" = (—1;—1;7)

Ta c6: SP.SH =0 = (ﬁST—f) =90°

cos(SP,ST) = ‘SP ST‘ = (SP,ST)~82°
~[sPlsT] st
cos(SH,ST) = ‘E; i;i‘ ! = (SH,ST)~82°

b) Tinh goc giira canh bén va miat day. Goi a 1a goc giira canh bén ST va mit phing day.

‘STk

SR

Khi do: sina =

¢) Tinh goc gitta mat bén va mat day. Goi £ 1a gbc giita mit bén va mit phing day.

ikl 2

— = ~ 82°.
g 10"

Khi do: 7i =| ST,SP | =(0;56;8) => cos § =
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BAI TAP TRAC NGHIEM

PHAN 1. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong

an.

Cau 1:

Cau 2:

Cho tar dién OABC c6 OA4, OB, OC d6i mot vuong géc va O4 = OB =2a, OC = a2 . Khoang
cach tir diéem O dén mit phang (4BC) béng

A a2, B. a. C.g_ D.3—a.

Xét hé truc toa dd Oxyz nhu sau diém O 1a gbc toa d0 OA=0z; OB=Ox va OC=0y.

Khi d6 ta c6 0(0;0;0); 4(0;0;2a); B(2a;0;0) v C(0;a4/2;0).

Phuong trinh mét phang (ABC) la —+ —1 = x+\/_y+z 2a=0.

a\f

‘O+\/§.O+O—2a‘
VI+2+1

Khoang cach tir diém O dén mit phing (A4BC) la d(O,(ABC)) =

Cho hinh 1ap phuong ABCDA,B,C,D, canh bang a . Khoang cach giita AB va BC bang

A L B. L. C. aV3. D. av/6.
V3

J6
Loi giai
bt a=1. Chon B4, latruc Ox, BC, latryc Oy, BB latryc Oz
Suy ra B,(0;0;0),4,(1;0;0),C,(0;1;0),B(0;0;1),C(0;1;1)
Tacd 4B =(-1;0;1),BB =(0;0:1),B,C =(0;1;1)

|[4B.BC]BE |

‘[AIB,BIC]‘ NG

Vay d(A4B,BC)=
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Cau3: Trong khong gian voi hé toa d6 Oxyz, cho hai mit phaing 4x-4y+2z—-1=0 va
2x — 2y + z +1=0chta hai mit cta hinh lap phuong. Thé tich khdi 1ap phuong d6 bang

A.Vzi B.Vzl. C.V= D.V !

1
27 D 8 ﬁ . —m.
Loi giai
Gidst (P):4x—4y+2z-1=0, (Q): 2x -2y +z+1=0.Tathdy (P) /#(Q) . Mitkhic lay diém
M (0;0;—1) e (Q). Goi a 1a do dai canh hinh 13p phuong
Khi d6 ta c6: a =d((P),(Q))=d(M;(P)) N e BN S =(—j3 =
444> 42> 2

Cau4: Cho hinh chép S.ABCD c6 day ABCD la tam giac vuong véi AB = AC =2. Canh bén S4
vudng goc voi day va SA=3. Goi M 1a trung diém cua SC . Tinh khoang cach gitta AM va
BC.

RS B, 23 ¢ N2 p. Y2,
2 3 = 11 6
Loi gidi

Gén hé tru toa do ta co A(0;0;0) 1a gbc toa do, $(0;0;3),B(2;0;0),C(0;2;0).
Piém M(O;l;%). Tacod AM = (0;1;%}?6 =(~2;2;0). Goi n = [W,Fc] = (-3;-3;2)

Goi (P) la mat phing qua B(2;0;0) nhén n= (=3;-3;2) lam vecto phap tuyén.

[-3.0-3.042.0+6] 3v22
Jy+(3y 2

CAu5: Cho hinh chép S.ABC ¢6 AB=a, AC =a 3, SB>2a vi ABC = BAS = BCS =90". Biét sin

(P):-3x-3y+2z+6=0. Tacd d(AM,BC)=d(A,(P))

. . . . 11 : ‘.
cta goc giita duong thang SB va mit phang (S4C) bang % Tinh thé tich khoi chép S.ABC

a3\/g a3\/§ 2a3\/§ a3\/g

A. . B. . C. . D. .

= 6 9 9 3
Loi giai
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, , AL
Goi H 1a hinh chiéu vudéng goc cia S trén mat phang (ABC).
AB 1 BC
Taco SH L (ABC) = SH | AB va SH | BC ma ABC = BAS = BCS=90°={ AB 1 SA .
BC 1. SC

Suyra AB | (SHA)= 4B | AH va BC L (SHC)= BC L HC nén tit gidc ABCH 13 hinh chir
nhét. Suy ra BC =V AC>— AB*> =a /2 .
Géin h¢ truc toa d9 nhu hinh vé ta c6 H (0;0;0), 4(a~/2;0;0},B(av234;0),C(04:0).

Gia sir SH = x(x > 0)=> S(0;0:x). Ta c6 AC =(-av/2:4;0), 54 = (av/2;0;-x)

:>[R’,ﬂ}z(—ax;—axﬁ;—azﬁ)//ﬁz(x;x\/z;a\/z) ma @:(a 2;a;—x).

| B | VT _[xa2 4302 - xaV2)
1|

S sin($8.(54)) ~fos(Bor) = ) = T~ o S e

= \/3x2 +2c12.\/3a2 +x* =\/ﬁ‘xa\/§

<90 x? +3x" +6a +2a* % = 22X < 3x - 11x%d* + 64 =0 < (3x2 — 2612)()62 - 3a2) =0

& (3x2 + 2(12)(3a2 + xz) =1 1(2a2x2)

2
¥’ ==a
= 3 . HB=AC=a3 nén v6i SH =x"=3a"= SB=~SH?+ HB*> = a6 >2a
2 2
x"=3a

1 aZ\/E

(thod man). Do d6 SH = a~/3 . Dién tich ctia tam gidc ABC 1a S, ;- = EAB.BC =

. 1 1 azx/i asx/g
Vay VS.ABCZE'SH'SAABCZE‘CZ\/E' > e

Cau 6: Cho hinh 1ap phuong ABCD.A'B'C'D' ¢6 canh bang 2a. Tinh goc giita CC' va mit phing
(4B'C")
A. 60°. B. 30°. C. 45°. D. 90°.
Chon h¢ truc Oxyz nhu hinh v&

s
R -

D v
GV. Phan Nhat Linh - & SDT: 0817 098 716




Chuong 5. PHUONG PHAP TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

Cau 7:

AL

Gén toa do A4(0;0;0), C(2;2;0), B'(2;0;2), C'(2;2;2).

Tacod ﬁ:(2;0;2), A—5:(2;2;2) suy ra n :[TB';A_@]:(—4;0;4), 55':(0;0;2).

(4B'C’)

|- CCper| -4.0+0.0+42] N
Moper| NO 07127 (-4 +07 44> 2

sin(CC';(AB'C'))=‘c0s(C—C';n ‘CC'. =

(4B'C")

Vay (CC';(4B'C")) = 45°

Cho hinh ling tru tam gidc déu ABC.A'B'C’ c6 tit ca cic canh bang nhau. Goi 13 goc tao bai
hai mit phing (C'4B) va (BCC'B') . Gié tri tana bang

A. 6. B. 2. 2*/_

Gia str lang tru tam giac déu ABC.A'B'C’ c6 tit ca cac canh bang 1.
Chon h¢ truc Oxyz, voi O 1a trung diém AC, BeOx, Ce Oy.

Taco 4 0;—1;0 , B ﬁ;O;O , C 0;1;0 , B ﬁ;o;l , C' 0;1;1 .
2 2 2 2 2

z(iloj BC = [ V3L j CC =(00;1)
2 2’
1. V343

Mit phing (C'B) c6 vecto phap tuyén n = [AB BCJ (5 —7;7)

Mit phing (BCC'B') c6 vecto phép tuyén n, = [BC' cc' ] =(; ?;0}

11.( A3
‘nln2 22 T2 )2 T

Ta co cosa—‘ H =—.

\/ 3\/13 7
W|—+—-+0
4\4 4
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AL

1 1 1
Talaicod 1+tan’a = 5 :>tana=\/ -1= ~1=+6.

cos’ a cos’ a { J7 Jz
7

Cau 8: Cho hinh 1ap phwong ABCD.A'B'C'D’ canh bang a. Goi K 1a trung diém DD'. Tinh khoang
cach gitra hai duong thing CK va A'D.
A2 B. 2. .. D. 2.
3 3 4 -3
Loi gisi

Goi M 1a trung diém BB’ thitacé CK // A'M = CK i/ (A'MD)
Suy ra d(CK,A'D)=d(CK,(AMD))=d(C,(AMD))

Chon truc toa @ nhu hinh vé:

z
A’T D’
B, III E \\\ 4
s N ¢ K
M- L
b--—osZIzzzz=das _y>
A D
B C

x

Ta co A(O;O;O),B(a;O;O),D(O;a;O),A’(O;O;a),C(a;a;O),B'(a;O;a),M(a;O;%j

2
Khi ds m=(a;o;_§}z/3:(o;a;_a)j[m,zﬁ]{%;az;az}

Suy ra mit phang (A'MD) c6 mot vecto phap tuyén la (1;2;2)
Phuong trinh mét phang (A'MD) c6 dang: x+2y +2z—2a=0.

a+2a-2a
Vay d(C,(AMD)) _la+2a-2q| =%.
Cau 9: Cho lang tru ding ABCD.A'B'C'D' ¢6 day ABCD la hinh thoi tdim O canh a, AA'=a va goc

ABC = 60°. Goi M 1a trung diém cua canh A4’ . Khoang cach giita hai duong thing MO va

C'D bang
A. ﬁa. B. ﬁa. C. &a. D. &a.
10 5 12 5
Loi giai

Dung hé truc toa d6 nhu hinh vé.
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Az
A -
B i (4
N y
A R S /
A I B -
. ur:"
B _,—”"— S
C x

Goi O la giao diém cta AC va BD.Chon a=1.

D¢ dang tinh duge 0(0;0;0), M(—%;O;%j , D[O;%;Oj va C'[%;O;lj.

2

Suy ra O—Mz(—%;o;lj, C—’Dz[—l;g;—q va O—C'=(%;O;1j.

Khi d6 [O—M,%}(——g’f&i}

447 4
BB
[oM.cploc| | s * 4
Khi d6 khoang cach : d(OM;C'D):[ S— ] = :3\/52361‘/5_
[omcp]  [3,9,3 10 10
16 16 16

Cau 10: Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 d6 dai canh bang 1. Goi M, N,P,Q, lan luot 14 trung
diém cua cac canh 4B, BC,C'D' va DD’ . Thé tich khéi tir dién MNPQ la
AL B. L. c.2. p. L.
12 8 8 24
Loi giai

Chon hé truc toa d0 Oxyz sao cho: D'=0;0x=D'A"; Oy=D'C'; Oz=D'D

Khi d6: A(1;0;1), B(L;1;1), C(0;1;1), D(0;0;1), 4'(1;0;0), B'(1;1;0), C'(0;1;0)

Tz
D, C
1
: B
: _"——” Y
A = ’
KN Bl
NN
’
: AN \\ II
: N !
! R Y
}--, ------- A VIS ,—>
<D C
.
/'
A, Bl
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AL
Taco: M l;l;l , N l;l;l , P 0;1;0 , O 0;0;l .
2 2 2 2

Y s (L1
Ta co: MN| —;—;0 |, MP(-1;0;-1), MO| -1;—;—
272 272
E—— T R T I e —m 1
‘[MN,MP].MQ‘ _ 577‘ =2 = Vo =g.‘[MN,MP].MQ‘ -

Cau 11: Cho hinh chép S.ABC c6 ddy ABC latam giac vuong cantai 4 va AB = a,canh bén S4 vuong
goc v6i mit phang day va SA=a . Goi D, E, F lan luot 1a diém dbi xtmg cia 4 qua C, cla
S qua B vacua 4 quamit phang (SBC). Thé tich ctia khéi ttr dién ADEF bang
A 2_a3 2\3d° a’ NEY'S

. B. . C. —. D. .
- 3 3 3 3

Z)

E

Chon hé truc toa d0 Axyz nhu hinh vé véi d6 dai vecto don vi bﬁng a, ta dugc toa do cac diém

nhu sau:
A(0;0;0), B(1;0;0), C(0;1;0), $(0;0;1) = D(0;2;0), E(2;0;—1).

111 .
Goi H la trong tdm tam giac SBC = H (E’E’EJ Vi tam giac SBC 1a tam giac déu nén H

ciing 1a tryc tdm cla tam gide SBC = AH L (SBC)= F la diém d6i ximg véi A qua H

333

Ta tinh dugc: AD = (0;2;0), AE = (2;0;-1), AF = (%,%,%j = [E,A—E} =(-2;0,-4)
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Chuong 5. PHUONG PHAP TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

AL

e e 12 20 2 2
Khi do: V, —g‘[AD,AE].AF‘ - g.‘—z.?r 0.5—4.5‘ =3

A s A N A X s 2d
Vi d6 dai vecto don vi trén truc bang a nén ta dugc thé tich can tinh 1a T .

Cau 12: Cho hinh chép S.4BCD c6 diay ABCD 14 hinh vudng canh bang a . Canh bén S4 =a vudng
goc voi day (ABCD). Goi M 1a diém nim trén canh SD sao cho SM =2MD . Hay tinh cosin

ciia gbc tao boi hai mit phing (AMC) va (SBC)?

1
Al B c X D. 1

2 2 NG

Loi gidi
S(0;0:a)
D(0:a:0)
B(a:0:0) Cla:a:0)

Chon h¢ truc toa 36 Oxyz sao cho diém 4 =0, cac diém B,D,S lan luot thudc chiu duong

cac truc toa do Ox,Oy,Oz . Suy ra toa d0 cac diém nhu trén hinh vé.

Do M la diém nam trén canh SD sao cho SM =2MD suy ra

—_— 2a a
. M =[0:2%.2 - s 2
SM = gSD :>M(O 2—a£j:> ( 3 3] [AM,Ac]z(_“_;a_;_za j
3 3°3 S 3°3 3
AC =(a;a;0)
’ SB— 707_ _— —
=L (1;-1;2). Taco (a:0:) =[SB,SC|=(a*0:a*) =’ (1;031)
3 SC = (a;a;—a)

Chon vecto phép tuyén cua mit phing (AMC) la n = (1,-1;2).

Chon vec to phap tuyén ciia mat phang (SBC) 1a n, =(1;0;1).

‘nl 1, \/5

"l 2

Cau 13: Cho hinh chép S.ABC c6 day ABC la tam giac déu canh a va d6 dai canh SA=a va vudng
goc véi (ABC). Goc giita mit phang (S4B)va mit phing (SBC) 1a « . Khi d6 tan o bang:

GV. Phan Nhat Linh - @& SDT: 0817 098 716
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Chuong 5. PHUONG PHAP TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

Cau 14:

Al B. 3. C. 6. p. .

Gan hé toa do Oxyz nhu hinh vé:
Ta c6: H (0;0;0), C(z 00} B %;o;oj, A(O;#;OJ, S(O;#;a}

2 2 2
Suy ra fis,;) =| 4B, 4S | :[—" 3 %;OJ, Fisse) = | BS, BC | = [o;az;—“ fJ

2

4

a
o o
cosaz‘ (548)"(55S) | _ =—.Vay tana = %_1:\/6
‘ﬁ(s/m) 7} 3a" \/ \/_ cos” a

(sBC)

Cho lang tru ding ABC.A'B'C' ¢6 day ABC la tam giac vuodng tai B, AB=a, BC = a\/z,

AA'=a 3. Trén BB' liy diém N sao cho BN =4 Khoang cich tir B dén mit phang

NE)
(AC'N) bang
A W6 B. a 6. c. a6 Q.ﬁ.
2 6 3
Loi giai
| ¥4
Al Cl
Bl

- GV. Phan Nhat Linh - @& SDT: 0817 098 716
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Cau 15:

AL
A A N ~ . , , a
Chon h¢ tryc toa do nhu hinh v&, khi d6 ta c6: A(a;0;0), N(O;O;ﬁ} C’(O;a\/z;a\/g),
B'(O;O;ax/g). ANz(—a 0; \/gj AC' = ( aaN?2; af)
S oA o [ V6  4a ,
Mit phang (AC'N)di qua A4(a;0;0) co vipt n =[AN,AC}= —Ta;ﬁ;—a\/g c6 phuong

J6

trinh la: (AC’N):_3

(x—a)+iy—x/EZ:O

NG
Khoang cach: d(B',(AC'N)) = a\3/g )
\/6+16+2
9 3

Cho lang try ABCD.A'B'C'D' ¢6 ddy ABCD la hinh chit nhatva AB=a,AD = a~/3 . Hinh chiéu
vudng goc ciia diém A4 1én mit phang (A'B'C’'D') tring véi giao diém cua A'C' va B'D'.
Khoang céch tir di€ém B dén (A4B'D’) bing

A a\/g B a\/g a\/g a\/g.

A=~ T4 *T3 p

Goi H=AC'nB'D' va K=ACnNBD.
Chon hé toa @0 Oxyz nhu hinh v€ véi C'=0,B" € Ox,D' € Oy,K € Oz.
bat AH=m>0.

Khi d6 B'(av/3;0;0),0'(0;0:0), 4'(av/3;a;0), H(“;;g;o}{%;%;m].
a\/g _a‘ J

Tacé BB=AA= B —=:m
272

a\3 a

Mit khac B'D’ =(—a 3;a;0),ﬁ (—— > mJ nén (AB'D') ¢6 vécto phép tuyén la

[ﬁ,ﬂ] = (am;\/gam;O) nén (AB'D') c6 phuong trinh x + Py-a3=0.
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AL

Chuong 5. PHUONG PHAP TOA PO TRONG KHONG GIAN

Vay d(B;(4B'D'))= a3
2
Trong khong gian Oxyz, cho hinh chép S.ABCD c6 ddy ABCD la hinh thoi, AC cat BD tai

Cau 16:
gbc toa do O. Biét A(2;0;0), B(0;1;0), S(0;0;2\/§). Goi M 1a trung diém ctia canh SC . Mit

phang (4BM ) cit duong thing SD tai diém N . Tinh thé tich khoi chép S.4ABMN
A V=42, B.V =23. C.V=3J2. V3
Loi giai
biém O 1a trung diém cia AC,BD = C(-2;0;0),D(0;-1;0)
Piém M 1a trung diém cua SC = M(—I;O;\/E).
Phuong trinh mit phang (4BM ) 1a 2x+242y+3z-242=0.
x=0

Phuong trinh duong thing SD 1a {y=—1+¢ (teR).

z =22
%;\/5)

Diém N la giao diém cta (4BM ) va SD = N (0;—

Vay thé tich khdi chép S.ABMN la:
lr— === lIr— =1 =
V=V s +Vem = —‘[SA,SB].SM‘ n g‘[SA,SM].SN‘ -
Cau 17: Cho hinh 1ap phuong ABCD.A'B'C'D’' ¢ d6 dai canh bang 1. Goi M, N, P, Q lan luot 1a
trung diém cua cac canh AB, BC, C'D' va DD'. Tinh thé tich khéi t&r dién MNPQ.
1

W 2 5
6 6

1 1 3
A —. B. —. c. 2. D. —.
12 8 8 24
Loi gii
AZ
D’ P C'
Zud
| A
1 I
1 I
1 /
A’ : FEE
; ™ - B'
I ! )
1 ! )
Q¢ F
nos ! \\
RS ! \
g ~ /
1 R i
P Sy b \
\ ~
i \ RN \‘\
(1 ! S \ y
1 ~ \
D}___l\\___ILI ________ e 0| (O (A S
\ ! e \\ C
[ AN
e ] 1
LV N
ol e
A M B

X

Gén h¢ truc toa do nhu hinh v& ta c6 D(0;0;0), 4(1;0;0), B(1;1;0),C(0;1;0), 4'(1;0;1),

B'(L;1;1), C'(0;1;1),D'(0;0;1).
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TOAN 12 - CHUO'NG TRINH MO

Cau 18:

Cau 19:

Vi M, N, P, QO lan lugt la trung diém cua cac canh 4B, BC, C'D' va DD' nén:
1

—;11,0] 0;0;,— |.

(o (e J ( Jeloos)

SuyraMN (

Suy ra [MN;WJ] = [%,%,%} , = [M—N,W]ATQ = —%.

N 1
Vay VMNPQ

Cho tir dién O.ABC ¢6 OA, OB, OC d6i mot vudbng géc véi nhau O4=a va OB=0C =2a.
Goi P 14 trung diém cua BC (minh hoa nhu hinh v&). Khoang cach giita hai duong thing OP
va ABbang:
a2

2

5 oo 245

C.a. D.

3 5
Loi giai

Dit khéi tir dién 0.4BC vao hé truc toa do géc Oxyz : cac diém A4,B,C lan luot thudc céc truc
toa d0 Oz,0y,0x.

Ta co: 0(0;0;0), A4(0;0;1), B(0;2;0), C(2;0;0), P(1;1;0), A—B=(0;2;—1).
[ov. 7.0
Khi d6:d (OP; AB) = = =—(a).
‘[OP;AB]‘ 3

Cho lang try ABC.A'B'C’ ¢6 tam giac ABC déu canh bang 2. Hinh chiéu vudng goc ciia A4’
1én mit phing (ABC) trung véi trung diém M ciia BC . Biét gbc tao bdi A'B va mit day bing
60°. Khoang céch tir B dén mit phing (4B'C) la
N g, 27 C 239, p, &30
7 7 13 13
Loi gidi
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Chuong 5. PHUONG PHAP TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

Géc gitta A'B va mit phang (ABC) l1a goc A'BM =60°.

B

Ta c6 A'M = BM .tan60° = a\/g ; AM = AB.sin60° = 2a.7 =a

Dit hé truc toa Oxyz nhu hinh v&. Coi a =1 khi do A(x/g;O;O), B(0;1;0), C(0;-1;0),

A'(O;O;\/g). Goi B'(X45¥932, ) » A'B = (xo;yo;zO —\/5), AB = (—\/3;1;0).

R
Vi 4B = AB nén v, =1 :>B'(—\/§;1;\/§).
20 =3
A—C=(—\/§;—l;0) o R
Tacd = [AC, AB’] = (—\/3;3;—3\/5) =>n= (1;—\/5;3) 1a vecto phap tuyén

ﬁ:(—zﬁ;l;ﬁ)

ciia mp (ACB'). Phuong trinh mét phang (ACB') la: x—B3y+3z-3=0.

J1+3+9 13

1a 2a\/_

= d(B,(4CB")) =1 3

Vay khoang cach tir B dén (A4B'C) la

x=0 x=+2
Cau 20: Trong khong gian Oxyz , cho hai dudng thang A : y=24+tvad:Sy=1+t . Biét ring c6 mot
z=—t z=—1+¢
hinh hép ABCD.A'B'C'D’ théa man A, C cung thuéc Ox, B, C’' cung thuoc A va D, B
cung thudc d . Thé tich cua khdi hop ABCD.A'B'C'D' 1a
A 92 . B. 182 C.9. D. 18.

Loi giai

AC L BC'
Nhan xét rang cic duong thing A, d, Ox d6i mot vudng goc véi nhau nén { BC' L B'D .

B'D L AC
m GV. Phan Nhat Linh - @& SDT: 0817 098 716




Chuong 5. PHUONG PHAP TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

Cau 21:

, , AL
Goi / 1a tdm cua hinh binh hanh 4BCD va M 1a giao cua D'l va B'D.
M ID 1 1 B'D 1 AC
Taco — = =—=IM =—ID'. Mt khac = B'D 1 (AD'C).
MD'  BD 2 3 B'D 1 BC'= B'D 1 AD'

Ké MH// AD' (H € AC) = MH 1 AC suy ra MH la doan vudng goc chung cta
AC,B'D = MH =d(AC,BD) =d (0x;d)=+2 .
MH IM 1

Vit == oAD' =32
U I 37 V2

Ké MK//AC (K € AD") = MK 1 AD' suy ra MK la doan vuong goc chung cia AD',B'D.
= MK =d(AD',B'D) =d(A;d)=+2

MK DM 2 W2
T2

viem P2y
Y1 T D 37

= AC=3V2.

Talai 6 BC'//(AD'C) = d(BC';AC)=d(BC’;(AD'C))=d(B;(AD'C))=d(D;(A4D'C))
= d(D;(AD'C))=d (0x;A)=+2

=V, e = %.d(D;(AD’C)).SAD,C = %.d(D;(AD’C))% AD'AC =32

= Visepasen =Vpipe = 18\/5 .

Cho lang try tam gidc déu ABC.A'B'C' cb canh bén bang canh day. Puong thing MN
. NB .
(M € A'C; N € BC') la duong vudng goc chung clia 4'C va BC'. Ty s0 NO bang

NG 2

3
A, —. B. —. C. —. D. 1.
2 -2 3

Loi giai

Két qua bai toan s& khong thay dbi néu ta xét ling tru déu 4BC.A'B'C’ c6 canh bén bang canh
day bang 2.

A I el
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Cau 22:

V J/ /

Chon hé truc toa &6 Oxyz nhu hinh v& (O 1a trung diém cua BC) thi ta co: A'(O;— \/5;2),

B(1;0,0), C(=1;0;0), C'(=1;0;2), CA'=(1;-+/3;2), BC'=(-2:0;2).

CM =mCA
Do ¢__ m— nén ta co M(—l+m;—\/§m;2m), N(1—2n;0;2n)
BN =nB(C'

:m=(—m—2n+2;\/§m;2n—2m).

DPuong thing MN 1a duong vudng goc chung ciia 4'C va BC' nén:

. = > = :
MNBC'=0 —m+4n =2 L3 BC 5 NC 2
5

{W.@:o {—4m+2n=—1 =5 BN 3 NB 3

= =
Trong khong gian véi hé toa dd Oxyz , cho hinh hop chit nhat ABCD.A'B'C'D’ ¢6 A trung véi
gbc toa do O . Biét rang B(m;0;0), D(0;m;0), A'(0;0;n) v6i m, n la cac s6 duong va
m+n=4.Goi M la trung diém cia canh CC’. Thé tich 16n nhét cua khdi tir dién BDA'M

bang
64 12 .9 75
A —. B. d(M;(P))=——.C. —. D. —.
27 6 4 32
Loi giai
z
/ ’
A B
n \§
1 ~
II: \\\\\
D/ d : \\\\\ 7
! : \\ \\ C
l' : \\ \\\
] | A A N
,’ ! A AN
Do M4 .~ y
[ . -~ R
ittt intaiuid el LR
1 7’ -~ _—" B
7 Vs P P
1,0 - P
14 2 -
(o=
D C
X

Taco A4(0;0;0), B(m;0;0), D(0;m;0), 4'(0;0;n).

Suy ra C(m;m;0), B'(m;0;n), C'(m;m;n), D'(0;m;n), M(m;m;g)
Va E:(—m;m;O), B—A’z(—m;O;n), W=(0;m;§j-

I:?D,ﬁ] = (mn;mn;mz) 5 [EE,EZ]W =%m2n,

m GV. Phan Nhat Linh - @& SDT: 0817 098 716
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AL
Ta dugc Vypn Zé‘[ﬁ),ﬂ}W‘ :%‘mz,n‘ Zi‘m2,(4—m)‘ :é‘m.m.(S—Zm)‘.
S gwj :g_‘;

Cau 23: Trong khong gian v6i hé toa dd Oxyz cho hinh chdp tir gidc déu S.ABCD c6 cac diém A(l; 2; 0)
B(4;6;0), D(-3;5;0). Goi I la tam hinh vuéng ABCD . Tinh khoang cach tir dwong vudng
goc chung cia dudng thing SI va BC dén duong thing 4B .
15 3 5
A, —. B. —. C.5. D. —.
2 2 2
Loi giai

Vi I 1a tdm hinh vuéng ABCD nén [ 1a trung diém cta BD.

Toa do I(%;%;Oj . Suy ra toa d6 diém C(0;9;0).

Goi H 1a trung diém BC khi d6 toa d H(2;%;Oj va IH 1 BC (1),

Vi hinh chép S.4BCD 1a hinh chép déu nén SI L (ABCD)= SI L IH (2).

Tir (1) va (2) suy ra dudng vudng goc chung ctia SI va BC la duong thang IH .

. . AB 5
Vi IH /I AB nén khoang cach tr /H dén AB bang 7=§

Cau 24: Cho hinh lang try tam giac déu ABC.A'B'C’ c6 canh day bang 1, canh bén bang 3. Goi I la

\ I ., ... . AL .
diém trén canh BB’ sao cho Bl = EBB , diém M di dong trén canh AA'. Biét dién tich cua

. . AM
tam gidc MIC' nhod nhat khi ty s “r :%(a eNbe N*,(a,b) = 1). P=a+bla

A 4. B. 3. C. 7. D.5.
Loi giai
NERS!

Chon hé toa d6 Axyz sao cho: A(0;0;0), B(O;l;o)’C[T;E; J, A'(0;0;3).

Khi d6 B’(O;l;3);C'(§;%;3}1(0;1;1).

Goi toa d diém M(O;O;x)e AA'(OSxS?)); TC:{?;—%QJ;W =(O;—1;x—1)

s ] I
Dién tich ctia tam gide MIC" 1a: S:E‘[IC',IM] = A 16r 431 =\ J4(x-2) 415
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AL

. . AM 2
Do d6 § nho nhtkhi x = 2. Khidé tisé —=—===>a+bh=5.
AA" b 3
Cau 25: Cho hinh 1ap phuong ABCD.EFGH c6 canh bang 4. Goi d 1a duong thang di qua trong tim cua
tir dién EABD , cét dudng thing AE tai M va song song v6i mit phang (EBD). Tinh AM .
A. AM =1. B. AM =2. C. AM =3. D. AM =4.
Loi gidi

Chon hé truc toa do nhu hinh vé.

Tz
E H
TN
1
Ill ~
! ~
F, L
] : S G
II ! N
~
T 1
:’ ! S
‘ ; \\ Yy
! A,I. ________________ p S
=
I, . _,—'"‘ D
1 4 -
h ,/ ——___—
1. -
/o
B C

Ta co: A4(0;0;0);B(4;0;0);D(0;4;0); £(0;0;4).
Goi T 1a trong tam cua tir dién EABD suy ra T(L;1;1).

Phuong trinh mét phang (E£BD): §+%+§:1<:>x+y+z—4:0.

Duong thing d cit duong thing AE tai M suy ra M (0;0;m).
Khi d6, MT = (1;1;1—m) va vecto phép tuyén cuia mit phang (EBD) 1a n = (1;1;1).
Do d//(EBD) nén MT.n=0 < 1+1+1-m=0 < m=3.

Suy ra M (0;0;3) nén AM =3.

- GV. Phan Nhat Linh - @& SDT: 0817 098 716
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AL

PHAN II. Cau tric nghiém diing sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon dung hoic
sai.

Caul: Cho hinh chép S.4BC c6 duong cao SA = h va c6 day 1a tam giac 4BC vudng tai C . Biét rang
AC=b,BC=a.Goi M latrung diém cia AC va N la diém sao cho SN = %STS’ va dugc gan

vao hé truc toa dd Oxyz (véi A = O ) nhu hinh v& dudi dy. Xét tinh dung sai ctia cac khang dinh

sau:

@emmmmmmm e e

a) A(O;O;O),C(b;O;O),B(b;a;O),S(O;O;h),M(%;O;Oj

b) SB = (a;b;—h)
¢) MN = %\/bz +4a’ +16h

b) Khi 44*> =2a*> —b* thi hai duong thang MN va SB vudng goc voi nhau.
Loi giai

Ta chon hé truc toa d6 Oxyz c6 géc O trung véi 4, tia Ox trung véitia AC, tia Oz trung

véitia AS sao cho diém B nam trong goc xOy .

a) Dung: Khi do A(O;O;O),C(b;O;O),B(b;a;O),S(O;O;h),M[%;0;0)
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AL

b) Pung: SB = (bsa;—h)
¢) Sai: Goi N (x;y;z) thi SN =(x;3;2—h)

Tfrdi‘éukiénﬁzlﬁ nén xzé;yzg,z—h:j:z:%zN é;g;ﬂz
3 3 3 3 3°3

3 3
2 2
Ta co MN = (b_é;g;%j:(_é;g;% nen My = |24 4h \/ b +4d” + 161
3 233 63 3 36 9
d) Sai: Hai duong thang MN va SB vudng goc v6i nhau khi va chi khi:
MN.SB = O<:>T+?+ =0<4h"=2a"-b

Cau2: Cho trdién S.4BC ¢6 SC =CA= AB=a~2 va SC L(A4BC). Biétring tam gidc ABC la tam
gidc vudng tai A . Céc diém M e SA,N € BC sao cho AM =CN =t (0<t<2a). Gén ti dién

vao hé truc toa d0 Oxyz vdoi 4 =0 . Xét tinh ding sai clia cac khéng dinh sau:

a) A(O;O;O),B(O;ax/z;O),C(ax/E;O;O),S(a\/E;O;a\/E)
t\f t\fj

b) Toa d6 diém M
2 2

¢) Poan thing MN

a\/6
2
d) Khi MN ngin nhit thi MN 1a duong vudng goc chung ciia BC va S4

Loi giai
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rF /S

a) bung: Ta chon hé truc Oxyz sao cho géc topadd O =4 .Truc Ox chlta AC, truc Oy chira
AB vatryc Oz L (ABC).Khi do canh SC song song vdi truc Oz va ta co:

4(0;0;0), B(0;a4/2;0),C (av/2;0;0),5(a+/2; 0042

’ﬁ-o-ﬁj-NLaf—tﬁ-ﬁ-o]

b) bing: Taco M| ——;
) Bing [2 5

2 2 2 2
¢) Sai: MN=\/2(a2—2az+t2)+%+% =~3t" —4at +2a’ =\/3(z—2—aJ NEIEN av6

\/_ 2a

Vay MN ngin nhit bing % khi ¢ =

d) Pung: Khi MN ngén nhét thi:

M[@;O;@}N[zm o

3 3 3 7

_0] — (a 2‘a\/§._a\/§]
; T3

= MN =
3 3

MN.BC=0

MN.SA=0
Ta co nén MN la duong vudng goc chung.

Cau 3:  Cho hinh chop tir giac déu S.4ABCD canh day a va mat bén tao véi ddy goc « . Chon hé truc
Oxyz c6 O latamday ABCD,tia Ox chua A4 ,tia Oy chta B, tia Oz chtia §. Xét tinh ding
sai ciia cac khing dinh sau:

GV. Phan Nhat Linh - @& SDT: 0817 098 716



Chuong 5. PHUONG PHAP TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

B ALY

a) A[“[ 0; 0],3(0 ay2, ]c[ a2 0; OJ [O;—&;O],S(O;O;gtanaj
2 2 2 2 2
b) ﬁz(a\/_ ——tana} SB = { ay2 —ﬁtana]
2 2 2 72

c) SC = (_&;0;—%‘[%05],57) = [0;—0\/7 —%tana}

2

d) Bé hai duong thiang S4 L SC vudng goc voi nhau thi tana = \/§
Loi giai

a) bung: Ta co: A[_‘/E 0; 0] [0 a\/_ j,CL a\/_ ;0; OJ (O;—a\/_ OJ S(O 0;— tana)
2 2 2 2 )

b) bung: SA = ( f O—EtanaJ SB = [ ay2 —%tana]

c) bung: ﬁ=£—§;0;—%tana}@=(0' a{ —%tana]

d) Sai: Taco S4 L SC

2 2 2
& SASC=0< —%+%tan2a =0<:>%(%tan2a—lj —0 o tan’a =2 = tana =2

Cau 4: Cho hinh chép S.4BCD c6 day 1a hinh chlt nhat AB =a,A4D = a\/E,SA =a va SA vudng goc
(ABCD).Goi M, N lan luot la trung diém ctia AD,SC . Goi I la giao diém BM va AC.Chon

hé truc toa d§0 Oxyz nhu hinh v€ dudi day. Xét tinh dung sai cua cac khéng dinh sau:
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AV LY.

a) $(0;0;a), 4(0;0;0), B(a;0;0),C (a;a+2;0)
b) 1[;’ a2, jBM( 892, jBS( a;0;a)

¢) Mot vecto phép tuyén ctia mit phang (84C) 1a (—azﬁ ;a; 0)

o

d) Thé tich tr dién ANIB bang

(dvit)
Loi gidi
a) Dung: Chon hé tryc toa do nhu hinh vé: S(O;O;a),A(O;O;O),B(a;O;O),C(a;a\/E;O)

22 2

Khi do: D(o aN2; 0) [o ";/_,OJ,N[E;“ 2;2]

b) Dling: A_IM_AM 1 e af ,BM af 0|,BS(~a;0;a)
IC IB BC 2 3 373

—1 (N2, a2
e

¢) Sai: Mit phang (SMB) c6 vecto phap tuyén 7, = [W,BA = i

Mit phing (SCA) ¢6 vecto phép tuyén n, = [E,A_Ci = (—az 2;a2;0)

d) Sai: Vi n.n, =0 nén 2 mat phing (SAC),(SMB) vudng goc

2 2
a .a_;Oj,ﬂ?:(a;O;O), Vs :%D ﬂ,ﬁv]ﬂ‘ =

37276

3
Ta co [Z,Z\’] = [— a3\é§ (dvtt)
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Cau 5: Trong khong gian voi hé toa dd Oxyz , mot cabin cap treo xuét phat tr diém 4 (1 0;3; 0) va chuyén
dong déu theo dudng cép c6 vecto chi phuong 1a i = (2;-2;1) véi toe d6 4,5m/s (don vi trén

moi truc toa do 1a mét).

x=10+2¢
a) Phuong trinh tham s6 ctia duong cap 1a: {y=3-2¢ (teR)

z=t

b) Gid st sau thoi gian #(s) ké tir lc xuat phét (¢>0) thi cabin dén diém M . Khi d6 toa do diém
. 3t
M 1a M| 3t+10;-3t+ 3;? .

¢) Cabin dimg ¢ diém B c6 hoanh d6 x, =550, khi d6 quang duong 4B dai 800 m.
d) Puong cap AB tao v6i mit phang (Oxy) mot goe 30°.
Loi gidi
x=10+2¢
a) Ding: Phuong trinh tham s6 cta duong cép 1a: {y=3-2¢ (teR)
z=t

b) Dlng: Ta ¢6 AM =v.=4,5t vata goi M (10+2m;3~2m;m) thudc dudng thing d

Khi d6: AM =(2m;—2m;m) va AM cung hudng véi vecto u nén m duong

Suy ra AM =\/4m2 +4m* +m* =3|m|'"—>°> m=1,5¢t nén M(3t+10;—3t+3;%)
c)Sai: Tucautrénsuyra M = B< 10+3t =550 <t =180

Khi d6: AB=vt=4,5¢t=4,5.180 =810 mét

d) Sai: Tacé u , = (2;—2;1) va mat phing (Oxy) 1a z =0 néntaco 71=(O;0;1)

NP u.n |
T do: sina = [;==| == nén a # 30°
] 3
PHAN lIl. Cau tric nghiém tra 1&i ngn

Caul: Cho hinh chop S.ABCD ¢6 ddy ABCD 1a hinh vudng canh c6 canh bang o va S4 vudng goc
v6i ddy. Khi a = 2, hdy tinh d6 dai canh S4 dé goc tao boi (SBC) va (SCD) bang 60°.

Loi giai
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AL

S

Chon h¢ toa @6 nhu hinh v€, M 1a trung diém cua SC va dit SA =2m(m > 0)

a a a
Khi @6 B| —;0;0 |,D| ——;0;0 |,C| 0;—;0 |, M (0;0;m
| roojel-fo)c{ofpoaroom

T (580): 22 1y <[ 11

a4 a m m

V22
Phuong trinh mit phang (SDC): Y Y2
_4a a4 m
NN
Yéu cau bai toan tuong dwong véi ((SBC).(SDC)) =60° |COS(ﬁSBC’ﬁSDC )| -
2
_a
(m\/zj 1 ( a
DAV D BN
)
1+1+

1
2

2
) =2<2m=2.

m2

Cau2: Cho hinh vudéng ABCD canh «. Trén hai tia Bx, Dy vudng goc v6i mit phing (ABCD) va
cung chiéu lan lugt lay hai diém M,N sao cho BM = %;DN =2a. Tinh goc ¢ gilra hai mat

phang (AMN) va (CMN).

Loi giai

Gén hé truc toa dd nhu hinh vé&:

N

Ta co: B(O;O;0),A(O;a;0),C(a;0;0),M(0;0;%),N(a;a;2a).
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V /

2
Tacd AM = (O;—a;%j,A_ﬁ = (O;O;Za) = [AM,AN} = (—2a2;%;a2] 1a mot vecto phéap tuyén

clia mit phing (AMN) nén CM = (—a;O;%),m =(0;a;2a).

2

Khi do [W,E’v} = [%;Zaz —a’ j 12 mot vecto phap tuyén ciia mit phiang (CMN)

Do do: cosg = =0=¢p=90°.

4 4
\/4a4+a+a4 -\/4a4+a+a4
16 16

Cau3: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh vudng c6 d6 dai duong chéo bang a2 va 54
vudng goc v6i mit phing (ABCD). Goi  1a gbc gitra hai mét phang (SBD) va (4BCD) . Néu

tana =+/2 thi goc giita hai mat phing (SAC) va (SBC) bang bao nhiéu?

Loi giai

Goi I =ACNBD.

Hinh vudng ABCD c6 d6 dai dudng chéo bang a2 suy ra hinh vuéng d6 c6 canh bang « .
(SBD)(ABCD)=BD

Taco {SI L BD :((SBD);(ABCD))=(SI;AI)=SIA.
Al L BD

Ta c6 tana = tanSI4 =%<:> SAd=a.

Chon hé truc toa d6 Oxyz nhu hinh v&. Ta ¢6 4(0;0;0),B(a;0;0),C(a;a;0),5(0;0;a).
Khi d6 S4 = (0;0;—a);§' = (a;a;—a);ST? =(a;0;-a).

Mt phing (SAC) c6 vecto phap tuyén 7, = (-1;1;0).

Mat phing (SBC) c6 vecto phap tuyén 7, = (1;0;1).

i - 7i 1 1
Suy ra cos((SAC);(SBC))z||ﬁ'|‘|ﬁz|| 552
1 2

Cau4: Cho hinh chép S.4BCDcé6 day 1a hinh thang vudng tai 4 vaB, thoa min diéu kién,
AB =BC =a,AD =2a, SAvudng goc voi mit day (ABCD), SA = a . Goi M, N lan luogt 12 trung

n GV. Phan Nhat Linh - @& SDT: 0817 098 716
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AL

diém cua SB,CD .Tinh cosin cta goc giita MN va (SAC ) (Lam tron két qua dén hang phan

tram)

Loi giai

Chon hé truc toa d6 nhu hinh v&

Chon don vi la «
Co A(O;O;O),B(I;O;O),C(l;l;O),D(O;2;0),S(0;0;1),M(%;0;%),N[%;%;0).

Vecto chi phwong ciia MN 1a MN = (O;%;%lj — 2MN = (0;3;-1)

Vecto phap tuyén ctia (SAC)la 7i = [E,ZS} = (1;-1;0)

2
Vay sin(MN,(SAC)) = % H.\/E = 3f nén cos(MN,(SAC)) = 1—(%} :%z0,74

Cau 5: Mot phan mém mo phong van dong vién dang tap ban sing trong khong gian Oxyz . Cho biét
I y‘32 =273 yvahdngtam A(8;-19;6m +4). Hoi

m bang bao nhiéu van dong vién co6 ban trung hong tam.

truc d cua nong sing c6 phuong trinh: xl_

Loi giai
Dé van dong vién c6 ban triing hong tam thi truc ¢ phai di qua hong tam.

Ta thay diém A(8;-19;6m +4) vao phuong trinh truc d:
x-1 y-2 z-3 8—1 -19-2 6m+4-3
= = = = = =
1 -3 =5 1 -3 =5
Vay m =—6 thi van dong vién ban tring hong tam.

I I GV. Phan Nhat Linh - & SDT: 0817 098 716
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AL

Cau 6: Trongkhong gian Oxyz , mdt cabin c4p treo & Ba Na Hill xuat phat tir diem A4(-2;1;5) va chuyén

dong déu theo dudng cap c6 vecto chi phuong 1a i = (0;-2;6) véi toc d6 14 4 nvs (don vi trén
mdi tryc toa do 1a mét). Gia st sau 5 (s) ké tir liic xudt phat, cabin dén diém M . Goi toa do
M(a;b;c). Tinh a +3b+c.

Loi giai

x==-2
Phuong trinh tham s6 cua dudng cép la: d:{y=1-2k (keR)
z=5+06k

Do toc d6 chuyén dong ciia cabin 1a 4 m/s nén do dai AM =4t (m).

Vi vy sau 5 (s) ké tir lc xuét phat, cabin dén diém M thi AM =4.5=20 (m).
Vi M ed = M (-2;1-2k;5+ 6k) nén suy ra AM (0;-2k;6k).

Do 2 vec to W;ﬁ cung huoéng k > 0

AM =20 < N0 + 4k + 36k = 20 < 40k* = 400 < k = /10

Vi k>0=k=410.

Vay toa do M(—2;1—2JE;5+6JE).Khido a+3b+c:—2+3(1—2\/ﬁ)+5+6\/5=6.

Cau7: Trong mot khu du lich, nguoi ta cho du khach trai nghiém thién nhién bang cach du theo duong
truot zipline tu vi tri 4 cao 15 m cua thap 1 nay sang vitri B cao 10 m cua thap 2 trong khung
canh tuyét dep xung quanh. Vi hé truc toa d0 Oxyz cho trude (don vi: mét), toa do cua 4 va
B lan luot 1a (3;2,5;15) va (21;27,5;10). Khi du khach khi & d6 cao 12 mét thi toa d¢ cia du

khach lac d6 1a M (a;b;c). Tinh gia trj bieu thic T =a +b+c
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o/ /4

Loi giai

Ta co: A(3;2,5:15), B(21;27,5;10) = AB = (18;15;,-5)

x=3+18¢
Phuong trinh tham s6 duong thang AB la: 4 y =2,5+15¢ (e R).
z=15-5¢
x=3+18¢
Véy phuong trinh dudng thang chita dudng truot zipline 1a { y =2,5+15¢ (t e R).
z=15-5¢

Xac dinh toa d ctia du khach khi & d cao 12 mét.

Khi du khach khi & @6 cao 12 mét :>z=12:>15—5t=12:>t=%

x=13,8
Thay ¢ =% vao phuong trinh dudng thang AB ta dugc { y=115 = C(13,8;11,5;12)
z=12

Vay T=a+b+c=13,8+11.5+12=37,3

Céau Cong Vang (The Golden Gate Bridge) & My. Xét hé truc toa d6 Oxyz véi O 1a bé cua chan
cOt try tai mat nudc, truc Oz trung vaoi cft try, mat phéng (Oxy) la mat nude va xem nhu truc
Oy cung phuong véi cau nhu hinh v&. Day cap 4D (xem nhu 13 mot doan thang) di qua dinh
D thudc truc Oz va diém A thudc mat ph'fmg Oyz, trong d6 diém D 1a dinh cot tru cach mat
nude 227 m, diém A4 cach mat nude 75 m va cach truc Oz 343m.

Gia str ta dung mot doan day ndi diém N trén day cap AD va diém M trén thanh cau, biét M
cach mat nuéc 75 m va MN song song vd&i cot try.

(N gu&n anh: https.//www.goldengate.org/assets/1/6/egb-exhibit-chapter-statistics.pdf).
Tinh d6 dai MN , biét diém M cach truc Oz mot khoang bang 230 m (Két qua 1am tron dén
chit s6 thap phén thir hai sau diu phay)

Loi gidi
Taco A€ Oyz va A cach matnude 75m va cach truc Oz 343m=> A(0;343;75)
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AL

Piém D la dinh ¢t tru cAch mat nude 227 m= D(0;0;227) = AD = (0;-343;152)

x=0
Phuong trinh duong thang 4D 1a  {y=-343t  (teR)
z=227+152t
Vi N € AD = N (0;-343£;227 +152¢)

DPiém M trén thanh cAu, M cach mdt nudc 75 m va cach truc Oz mot khoang béng 230 m
nén toa do diem M 1a M (0;230;75)

= MN =(0;-343¢ - 230,152 +152¢)

MN song song vdi cot try :>MNJ_0y:>m.}'=O:>—343t—230:0<:>t:—%.

= MN = 0;0;———
343

17176J:>MN= 17176 ~50,08m.

HET:
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.
BAI @ PHU'O'NG TRINH MAT CAU
\/

IY.YS LV THUYET CAN NHO
Dinh nghia

Trong khong gian, tap hop tt ca cac diém M cach diém I cb dinh mt khoang khong ddi la R (R > 0)
cho true duoc goi 1a mit cau tim 7 bankinh R. Kihi¢ula S(Z;R) hay viét tit 1a ().
Vay S(I;R)={M|IM =R}

¥
M . .
e (393 2)
| b o
v
al 4:/’

Chuy:
e Diém M (x;y;z) nim trong mét cau (S) néu (x—a) +(x—b) +(x—c)’ <R
e Diém M(x;y;z) nam trén mat ciu (S) néu (x —a)2 + (x—b)2 +(x—c)2 =R’.

e Diém M (x;y;z) nim ngoai mit cau (S) néu (x—a)’ +(x—b) +(x—c)” > R™.
Phwong trinh mat ciu

Trong khong gian Oxyz, cho mit ciu (S ) tam [ (a;b;c) ban kinh R.
Phuong trinh mit cdu (§) 1a: (x—a)’ +(x—b) +(x—c)’ =R
Phuong trinh mit ciu dang khai trién 1a x* + y* + 2> —2ax—2by —2cz+d =0 v6i a* +b*+c" —d >0 1a

phuong trinh cua mat cAu tim I(a;b;c) vabankinh R=+a* +b*+c*—d .
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IS PHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Xac dinh cac yéu td co’ ban cia mat cau trong khdng gian
Loai 1: Cho (S) la: (x—a)’ +(x=b) +(x—c) = R*.Khi do:

e Tam [(a;b;c) (d6i ddu sb trong déu ngoic)
e Bankinh R (riit cn vé phai)
Loai 2: Cho (S) la: x> +y* +2° —2ax—2by —2cz+d =0 . Khi dé:

o Diéu kién dé phuong trinh trén 1a mat cdu 1a @” +b> +c* —d >0

o Tam I(a;b;c) (d6i dau hé sb clia x,y,z va chia doi)

e Bankinh R=+vVa*+b*+c*—d.

BAI TAP TU LUAN

2
Bai tip 1: Trong khong gian Oxyz, cho mit cau (S) c6 phuong trinh (x—%j +(y+1)2 +2z2=9. Xac
dinh tam va ban kinh cua (S ) .
Loi giai
Mit cau (S) cO tam 1(%;—1;0) , ban kinh R =3.
Bai tap 2: Trong khong gian Oxyz, cho mit cau (S) x4+ Y +22+2x -2y +82z—-18=0. Xéc dinh tAm,

bén kinh cta ().

Loi giai

Mit cau () c6 tam 1(x,3y,32,) v6i x, =%=—1, ¥, =_—§=1, z, =%=—4 nén I(~1;1,—4).

Mit cdu (S) co bén kinh 1a R =J(~1)’ +1° +(—4)’ —(~18) =6.

Bai tap 3: Trong khong gian Oxyz , phuong trinh nao trong cac phuong trinh sau a phuong trinh mét cau?

Xac dinh tam va ban kinh ctia mat cau do.

a) X’ +y +z2°-2x-52z+30=0. b) X’ +y° +2z° —4x+2y-2z=0.

) X+’ +2 =2x+6y-92z-10=0. d) x*+y*+2z°+5=0.

e) 3x’+2y° +z7° —2x -2y +2z+1=0 f) x*+)*—2x+6y-8z-3=0

g) X’ +y’+2°—6x+8y—-2z+10=0 h) 2x* +2y* +22° +12x+4y—-8z+20=0
Loi giai
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d =30. Do a2+b2+c2—d:1+0+?—30<0 nén phuong trinh

>
2 b
da cho khong phai 1a phuong trinh mat cau.

a) Taco a=1,b=0,c=

b) Taco a=2,b=-1,c=1,d=0.Do a’+b*+c" —d=4+1+1-0=6>0 nén phuong trinh
da cho 1a phuong trinh mat cAu. Khi d6 mat cau co tim (2;—1;1) va ban kinh R =+/6 .
¢) Do phuong trinh x*+ y* +2° —2x+6y—9z-10=0 ¢ chita X’ nén phuong trinh d3 cho
khong phai 1a phuong trinh mdt cau.
d)Taco a=0,b=0,c=0,d=5.Do @’ +b* +c*—d =0+0+0-5<0 nén phuong trinh da cho
khong phai 1a phuong trinh mat cau.
e) Phuong trinh 3x” + 2y + 2> —2x— 2y + 2z +1 = 0 khong phai 12 phuong trinh ciia mot mit cau
vi cac hé s6 caa x> va »* khac nhau.
f) Phuong trinh x” + y* —2x+6y—8z—3=0 khong phai 1a phuong trinh ctia mot mit cau vi
khong c6 biéu thiic y° .
g)Tacd: x*+1y° +z" —6x+8y—2z+10=0
Sy 428 -23x+24y-212410=0 (x=3) +(y+4) +(z-1) =16
Vay phuong trinh da cho 13 phwong trinh mit cau tam 1 (3; —4; 1) ban kinh R=+/16=4.
h) Taco: 2x* +2y° +22> +12x+4y—82z+20=0
SX+HY +27+6x+2y—4z+10=0 x>+  + 27 +23x+2.1.y-222+10=0
<:>(x+3)2 +(y+1)2 +(z—2)2 =4,
Véy phuong trinh d cho 1a phuong trinh mét cau tam /(—3;—1;2) ban kinh R = Ja=2.
Bai tap 4: Trong khong gian Oxyz , mot thiét bi phat song dit tai vi tri A(2; 0; 0) . Ving phti song ciia thiét
bi c6 ban kinh bang 1. Hoi vi tri M (2;1;1) c6 thude ving phii séng cua thiét bi ndi trén hay khong?
Loi giai

Ving phit séng cia thiét bi 1a khéi cau (S) c6 tam 4(2;0;0) va ban kinh R=1.

Do AM =1J(2-2) +(1-0)’ +(1-0)’ =+/2 > 1 nénvi tri M (2;1;1) khong thudc ving phi song
cua thiét bi noi trén.
Bai tap 5: Trong khong gian véi hé toa o Oxyz (don vi trén mdi
truc 1a kilomet), mdt tram phat song dién thoai cia nha mang
Vinaphone dugc dat ¢ vi tri /(1;2;1) va duge thiét ké ban kinh phu
song 5000 mét.
a) St dung phuong trinh mit cau dé mo ta ranh giéi bén
ngoai vung phu song trong khong gian?
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b) Nha ban Diép Chi, va Tu¢ Nhi c6 vi trf toa do 1an lugt 1a 4(3;2;—1)va B(4;-3;5). Hoi Diép Chi

va Tué Nhi dung dién thoai tai nha thi co6 thé sur dung dich vu cta tram nay hay khong?
Loi giai

a) Phuong trinh mit cau dé mo ta ranh gidi bén ngoai ving phu séng trong khong gian 1a:

(x=1)"+(y-2)"+(z-1)* =25

b) Do I4= \/(3 —1)2 +(2- 2)2 +((—1) —1)2 — /8 <5 nén diém A(2;3;—1) ndm trong mit cau do.

Vay ban Dié¢p Chi co thé sir dung dich vu cta tram nay.

Mat khac IB = \/(4 —1)2 + ((—3) - 2)2 +(5 —1)2 =+/50 > 5 nén diém B(4;-3;5) nim ngoai mit cau
do.
Vay ban Tué Nhi khéng thé st dung dich vu cua tram nay.

Bai tap 6: Trong khong gian v&i hé toa dd Oxyz (don vi trén mdi truc 14 kilomet), mdt tram phat song rada

cua Nga dugc dat trén ban dao Crimea & vi tri [ (—2;1;—1) va duoc thiét ké phat hién may bay cua dich ¢

khoang cach téi da 500 kilomet.

a) Sir dung phuong trinh mit cau dé mo ta ranh gidi bén ngoai ving phat sdng cua rada trong khong
gian?
b) Hai chiéc may bay do tham ctia M va Anh dang bay & vi tri c6 toa d6 M (—200;100; —250) va
N (350; —100;300) . Hoi hai chiéc méy bay d6 c6 bi rada phat hién hay khong?

Loi giai
a) Phuong trinh mit cau dé mo ta ranh gidi bén ngoai viing phat song ciia rada trong khong gian la:

(x+2)° +(y—1)* +(z+1)> =250000

b) IM = /(~200+2) +(100-1)? +(~250+1)° ~333,2 <500 nén diém M (~200;100;~250) nim

trong mat cau do.
Viy chiéc may bay do tham ctia My c6 thé bi phat hién bdi tram rada nay.

Do IN=\/(350+2)2+((—100)—1)2+(300+1)2 ~474 <500 nén diém N(350;~100;300) nim

trong mat cau do.
Viy chiéc may bay do tham ctia Anh c6 thé bi phat hién boi tram rada nay.
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BAI TAP TRAC NGHIEM

PHAN 1. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.
Cau 1:  Cho phuong trinh mit cau (S) x> +y* +z° =16, ban kinh R cia mit cau la
A. R=4. B. R=16. C. R=0. D. R=2.
Loi giai
Phuong trinh tong quét ctia mit ciu trong khong gian Oxyz 1a: (x — a)2 +(y- b)2 +(z- 0)2 =R’
Khi d6: R =16=>R=4.
Chu2: Trong khong gian Oxyz , cho mit cau (§):(x— 3)2 +(y+ 1)2 +(z- 2)2 =4 . X4c dinh toa dd tim
I vaban kinh R cia mat ciu (S )
A. I1(3-12),R=2. B.I(-3%1;,-2),R=2. C.I(-31-2),R=4. D.I(3;-1;2),R=4.
Loi giai
Mit cau (S) ¢6 tm I(3;-1;2) va ban kinh R =2.
Cau 3: Trong khong gian Oxyz , cho mit cdu (S) X+ Y +2° —2x—4y+22z-2=0. Xac dinh toa do

tam / vabankinh R ciia mit cau (S).

A 1(1;2;-1),R=22. B. I(-1;-2;1),R =2V2.
C. 1(2;4,-2),R =2 D. 1(2;4;2),R =8.
Loi giai

Mt chu (S) c6 tam 7(1;2;—1) vaban kinh R =12+ 2> +(~1)’ =(=2) =2V2.

Cau4: Trong khong gian Oxyz, cho mt cau (S): (x—l)2 +(y- 2)2 +(z +3)2 =9.Toa do thm I va
ban kinh R cia () lan luot 1a
A. I(-1;2;-3); R=3. B. I(1;2-3); R=9. C.I(L-23); R=9. D.I(1;2;-3); R=3.
Loi giai
Mt ciu da cho ¢6 tm 1(1;2;-3) vabankinh R=3.
Cau5: Trong khong gian Oxyz, phuong trinh nao trong cac phuong trinh sau la phuong trinh cia mot

mit cau?
A. (S):x2+y2—Zz—4x+2y+22—3=0. B. (S):xz+2y2+zz—4x+2y+22—10=0.

C.(S):x*+y*+2°—4x+2y+2z+2=0. D. (S):x’+y +2° —4x+2y+2z+8=0.
Loi giai
Phuong trinh: x> + y* + z> — 2ax —2by —2cz+d =0 (a2 +b*+c*—d >O) 1a phuong trinh mat

clu ¢ thm I(a;b;c),bankinh R=va’ +b>+c* —d .
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O dap 4n A va B khong dtng dang phuong trinh mét cau vi hé s6 ctia x°,y*,z> khong bang nhau

nén phuong trinh & dép 4n A, B khong 1a phuong trinh mit cau.

a=2
;o , b=-1 2 2 2 A \ o s 2 A
Trong dap an D ta co: 1:>a +b" +c¢” —d =-2 <0 nén phuong trinh & dap an D khong
c=-
d=38
1a phuong trinh mat cau.
a=2
;s , b=-1 2 2 2 A . o s s \
Trong dap an C ta co: lja +b° +¢” —d =4 >0 nén phuong trinh ¢ dap an C 1a phuong
c=-
d=2

trinh mit cAu.
Cau 6: Trong khong gian Oxyz, phuong trinh x> +y” +z* —4x+2z-6y—2=0 la phuong trinh cua
mit cdu c6 tim 7 . Xac dinh toa do tam /
A. 1(2-1;3). B. 1(2;3;-1). C. 1(2;-31). D. 1(2;1;-3).
Loi giai
Mit cau tam /(a;b;c), ban kinh R ¢6 phuong trinh: x* +y° +z° —2ax—2by —2cz+d = 0.
—2a=-4 a=2

=1-2b=—6<=:b=3 .
—2c=2 c=-1

Véy tAm clia mit cau la 7(2;3;-1)
Céu7: Trong khong gian Oxyz , cho phuong trinh mét cau (§):(x— 2)2 +(y- 2)2 +(z+ 1)2 =1.Toa dd
tam I cia mit cAu (S) 1a

A. 1(2;2;-1). B. I(-2;-2:1). C. I(-2;2;-1). D. 1(4;4;-2).

Loi giai

Mit cau tim I(a;b;c), bankinh R ¢6 phuong trinh: (x — a)2 +(y —b)2 +(z- c)2 =R’

a=2
Tur phuong trinh mit cau dé bai cho = {b=2 . Vay tam mit cau la 7(2;2;-1).
c=-1

Cau8: Trong khong gian Oxyz, mit cau (S) c6 phuong trinh x* + y* +2° — V2x+y—z—-1=0. Tinh
ban kinh R clia mit cau (S).

A. 3. B.2. C. R=42. D. R=4/3.
Loi giai
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Tao d¢ tAm cta mit cau () la: 1(7;—5,5] vahésbd d=—1.

2 2 2

o LY (1} (1} o ‘
Bankinh R= || — | +| —=| +| = —(—1)=x/§>0.Vaybank1nhmatcau(S)la:R=\/§

Cau9: Trong khong gian Oxyz, mit cau (S) c6 phuong trinh: (x —a)2 +y' +(z —0)2 =16 di qua hai
diém O va M (1;0;1). Tinh a+c
A.a+c=4. B.a+c=16. C.a+c=1. D.a+c=0.
Loi giai

Vi mit cau (S) di qua 0(0;0;0) nén: @’ +¢* =16. (1)

Vi mat cdu (S) di qua M (1;0;1) nén: (1-a) +(1-¢)’ =16. (2)
(2)ea’+c?-2(a+c)+2=16 (3).

Thay (1) vao (3) =16-2(a+c)+2=16a+c=1=a=1-c.

1++/31
2

Thay a=1-c vao (1) :>(1—c)2+c2 =16=>c= — (C6 ton tai mat cau (S) thoa man
dé bai. Vay a+c=1.

Cau 10: Trong khong gian véi he¢ toa d§ Oxyz, trong cac phuong trinh sau phuong trinh nao la phuong
trinh ctia mit cau?

A X+ +2°-2x+4z-1=0 B. x> +2°+3x-2y+4z-1=0
C. X’ +y +z22+2xp—4y+4z-1=0. D.x’+y +2°-2x+2y—4z+8=0
Loi giai

Diap anAthoamianvi a’ +b° +c* —d=1+0+4+1=6>0.
Pap an B vi khong co6 sd hang y”.

Dap an C loai vi c6 s6 hang 2xy .

DapanDloaivi a* +b° +c* —d =1+1+4-8=-2<0.

Cau 11: Trong khong gian vdi hé toa do Oxyz phuong trinh nao sau day khong phai la phuong trinh cua

mot mat cau?

A X+ +22+x-2y+4z-3=0. B. 2x* +2y° +22° —x—y—-z=0.
C.2x" +2y* +22° +4x+8y+62z+3=0. D. x> +y +2° - 2x+4y—4z+10=0.
Loi giai

Phuong trinh x* + y* + 2z —2ax—2by —2cz+d =0 1a phuong trinh cia mot mit cdu néu

a+b*+c*—-d>0.
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Pap an D khong phai 1a phuong trinh mat cau vi 17 + 2% + (—2)2 -10<0

Cau 12: Trong khong gian voi hé toa d§ Oxyz, trong cac phuong trinh sau phuong trinh nao khong phai
1a phuong trinh ctia mat cau?

A X*+2y° 422" -2x+4z-1=0 B. X’ +y +2°+3x-2y+4z-1=0
C. X’ +y’ +22+2x-4y+4z-1=0. D. x>+’ +2"-2x+2y-4z-8=0
Loi giai

Phuong trinh x> +2y* +2z% —=2x+4z—-1=0 c6 hé sd trudc x?,y?,z> khong bang nhau nén

khong phai 1a phuong trinh mit cau

Cau 13: Trong khong gian voi hé toa 46 Oxyz, trong cac mit cdu dudi ddy, mit cau nao co ban kinh
R=27?
A. (S):x2+y2+22—4x+2y+2z—3=0 B. (S):x2+y2+22—4x+2y+22—10=0
C.(S):xX+y* +2"—4x+2y+2z+2=0 D. (8):x*+)y +2" —4x+2y+2z+5=0

Loi giai

Ta c6 mat cau (§):x° +)” +z° —2ax—2by—2cz+d =0 co bankinh 1a R=va’ +b* +c” —d

a=2
f . =1 [ 2 2, 2
Trong dép an C ta co: 1:>R= a>+b+ct—d =J4=2.
c=-
d=2

Cau 14: Trong khong gian véi he¢ toa d§ Oxyz, trong cac phuong trinh sau phuong trinh nao la phuong
trinh ctia mit cau?

A 2X° +2y° +22° +4x+8y =0 B. X’ +2y° +2° - 2x+4y-2z-1=0
C.x’+y +z°-2x+2y+3=0. D. x*+y*—z"=2x+2y—-4z+8=0
Loi giai

Phuong trinh 2x° +2)* + 22" +4x+8y =0 x* +y* + 22 +2x+4y =0

Coa=-1,b=-4,c=0,d =0=a’> +b*> +c* —d >0 nén d6 la phuong trinh mit cau.
Cau 15: Trong khong gian v6i he toa dd Oxyz, héi trong cac phuong trinh sau phuong trinh nao la phuong
trinh ctia mit cau?

A X+ +20—x+62z+16=0 B. X’ +)"+z°+4x-6y+8z-1=0
C.xX*+y’ +22+2x—4y+4z+13=0. D. x>+’ +2°=2x+2y-4z+9=0
Loi giai

Phuong trinh x* + y* + z> —2ax —2by —2cz+d =0 1a phuong trinh ciia mot mit ciu néu
a+b+c’—d>0.

Pap an B 1a phuong trinh mit cau vi  2° +(=3)* + (4’ = (=1)>0

Cau 16: Trong khong gian véi hé toa do Oxyz, hoi trong cac phuong trinh sau phuong trinh nao la phuong
trinh ctia mit cau?
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A XP 4+ =22 =2x+4y+4z+5=0 B. x’+)y +2°—2x+2y—-4z-2=0
C.X’+y ' +22+x-2y+3=0. D.x’ -y’ +z-2x+6y-8z+1=0
Loi giai

Dap 4n A khong phai 1 phuong trinh mit cau vi hé sb trude z* bang —1

Dap an B 1a phuong trinh mdt cdu vi 17 + 12 +27 +2>0.
1 2
Pap an C khong phai 1a phuong trinh mat cau vi (Ej +1’-3<0.

Pap an D khong phai 1 phuong trinh mat cu vi hé sb trude y* bang —1

Cau 17: Trong khong gian véi he¢ toa do Oxyz, hoi trong cac phuong trinh sau phuong trinh nao khong
phai 14 phuong trinh cia mat cau?

A X+ +22-2x+4y+62z-2=0 B. X’ +)y +2°-2x+2y-2z=6
C.xX’+y" +22+2x—4y—6z+5=0. D. X’ 4+’ +22 -2y +4xz+2=0
Loi giai

Dap an D khong phai 1a phuong trinh mét ciu vi ¢6 s6 hang 4xz

Cau 18: Trong khong gian Oxyz , cho diém M (6;5;4) va mit cau (S ) di qua M , tiép xtc v6i mit phang

(Oxy). Goi R la ban kinh ctia mit cau (S, gia tri nhd nhat cia R 1a

A. 3. B. V61 . C. 4. D. 2.
Loi giai

(Oxy)

Goi d la khoang cach tir M dén mit phang (Oxy) = d =4.
Vimit cau () tiép xtc (Oxy) valuéndiqua M néntacéddanhgid: 2R>d < 2R>24 < R>2

Viy gié tri nho nhit cia R 1a: 2.
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PHAN II. Cau tric nghiém diing sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon dung hoac
sai.

Caul: Trong khong gian Oxyz cho mit cu (§) c6 phuong trinh (x + 2)2 +(y- 1)2 +z* =4 . Xét tinh
dung sai cua cac khang dinh sau:

a) Puong kinh mit cau bang 8.

b) Mit cau () di qua diém A(-1;3;0).

¢) Khoang céch tir tim mdt cu dén mit phang (Oyz) bang 2.

d) Mit phang (P) c6 phuong trinh x+2y—2z-2=0 tiép xtc véi mit cau ().
Loi giai

a) Sai: Mit cau (S) c6 tim 7(-2;1;0) va ban kinh R=2.

Pudng kinh mét ciu biang 2R =4.

b) Sai: Tac6: 14 =(~1+2) +(3-1) +0° =5 > R nén mat ciu (S) khong i qua diém 4.
c) Pung: Mit phang (Oyz) c6 phuong trinh: x =0. Khi d6 d(];(Oyz)) =|-2|=2

|2+2.1-2.0-2]
12427+ (-2)

d) Sai: Ta co: d (1;(P)) _2. R nénmit phing (P) khong tiép xtic v6i mit

ciu (S).

Cau2: Trong khong gian vé6i hé toa d6 Oxyz , cho hai diém A(3:1;2),B(1;0;3) . Mat cAu (S)co tam 1
thudc truc Ox va di qua hai diém A, B . Xét tinh dlng sai cua cac khéng dinh sau:

a) Toa do tam [ cua mit cu (S) co dang 7(a;0;0).
b) Ban kinh ciia mit cau (S)1a R=9.
¢) Mit cau () c6 phuong trinh 1a : (x — 1)2 +y*’+2°=9.

d) biém M (x; y;z)thu@c mat phfmg (Oyz) sao cho P =MA* + MB* + MI* dat gia tri nho nhét.
Khi d6 gia tri biéu thac T =x+ y+2z=2.

Loi gidi
a) Pung: Vi tdm / € Ox nén toa do diém /(a;0;0)).
b) Sai: Vi Ae(S),Be(S)nén ta co:
U=1B=(3-a) +1+4=(1-a) +0+9=9-6a+a* +5=1-2a+d’* +9 = a=1.

Ta c¢6 ban kinh R=IB=\/§=3.
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c)Ping: Vi 4e(S),Be(S)néntaco: IA=1IB = (3-a) +1+4=(1-a) +0+9=a=1.

= R=14=1B=3 tim I(1;0;0)),
Ta c6 mit cau (S) c6 phuong trinh la :(x—l)2 +y°+2°=9

d) Bing: Goi K 1a diém thda man KA+ KB+ KI =0 < K(%%%j

2 2 Iy Ew— A frwe iy AL et G wr At
P=MA* + MB>+MI*=MA +MB +Mi =(MK+KA) +(MK+KB) +(MK+K1)
:3.M1<2+1<AZ+1<132+1<12+21W(@+@+E1):3M1<2+1<Az+1<192+1<12
Ma M e(Oyz)=> MA® + MB* + MI* dat gi4 tri nhd nhét<> M la hinh chiu cia K 1én mat

. 1 1
phang (Oyz) = M(O;E;gj. Vay T = 0+§+§ =2.

Cau 3: Trong khong gian v6i hé truc toa 6 Oxyz (don vi trén mdi truc 13 mét), mot ngon hai dang dugc
dat ¢ vi tri 1(10; 20; 30) véi ban kinh phu sang 1a 3km. Xét tinh ding sai ctia cac khang dinh
sau:

a) Phuong trinh mat cdu mé ta ranh gidi bén ngoai cua ving phi sang trén bién cua hai dang la
(x=10)" +(y—20)" +(z—-30)" =3000".

b) Ngudi di bién 6 vi tri A(50;20;0) nhin thiy dwgc 4nh sang cta ngon hai dang.

¢) Ngudi di bién & vi tri B(4030; 50; 40) nhin thiy duoc anh sdng clia ngon hai dang.

d) Néu hai nguoi di bién co thé nhin thdy anh sang ctia ngon hai dang thi khoang cach gitra hai
nguoi do khong qua 6 km.

Loi gidi
a) Pung: Mit cau (S) tam 7(10; 20; 30), ban kinh R =3km = 3000m c6 phuong trinh
(x=10)" +(»y—20)" +(z—30)" =3000

b) Pung: Ta ¢6 14 = (40;0;—30) = I4 = v40? + 0% +30” =50m <R =3000m nén diém 4 ndm
trong mit cau () nén ngudi di bién & vi tri 4(50;20;0) nhin thay dugc anh sang ctia ngon hai

dang.

¢) Sai: Ta c6 1B = (4020;30;10) = 1B = \/4020" +30” + 10> ~ 4020,12/m > R = 3000/ nén diém
B nim ngoai mit ciu (S) nén nguoi di bién & vi tri B(4030; 50; 40) khong nhin thdy duoc anh

sang cua ngon hai dang.
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d) Pung: Vi ban kinh phu sang 1a 3km nén dudng kinh pha sang 1a 6 km nén néu hai nguoi di
bién c6 thé nhin thiy anh sang ciia ngon hai dang thi hai ngudi d6 nam trong mit cau, do do
khoang cach gitra hai nguoi do khong qua 6 km.

Cau 4: Trong khong gian h¢ truc toa d§0 Oxyz (don vi trén modi truc 1a kilomét), dai kiém soét khong luu
cua moét san bay & vi tri O(O; O;O) va duoge thiét ké phat hién may bay ¢ khoang cach tdi da
600km . Mot may bay dang chuyén dong vé6i van tbe 900 km/h theo dudng thing d c6 phuong

x =-1000 +100¢
trinh { y=-300+80¢ (z€R) va huéng vé dai kiém soat khong luu (nhu hinh v&). Xét tinh

z=100+/11

ding sai cua cac khang dinh sau:

---------------

-

Qrs
<
N

~
~
————lwo -

xr '
'

a) Ranh gi¢i viing phét song bén ngoai cuia dai kiém soat khong luu trong khong gian 13 mét ciu
¢6 ban kinh bang 300 /m .

b) Phuong trinh mdt cau dé mo ta ranh gidi bén ngoai ving phat song cua dai kiém soat khong
luu trong khong gian 1a x* + y* + z° = 360000 .
¢) May bay dang chuyén dong theo duong thiang d dén vi tri diém M (—500;100;100\/ﬁ ) Vi
tri ndy ndm ngoai ving kiém soat khong luu ciia dai kiém soat khong luu san bay.
d) Thoi gian ké tir khi dai kiém soat khong luu phét hién may bay dén khi may ra khoi ving kiém
soat khong luu 1a % gio.

Loi giai
a) Sai: Vi dai kiém soat khong luu cia mot san bay & vi tri 0(0;0;0) va dugc thiét ké phat hién

méy bay & khoang cach t6i da 600 km nén ranh gidi ving phat séng ctia dai kiém soat khong luu
trong khong gian 1a mét ciu c6 ban kinh bang 600 km.

b) Dung: Ranh gidi ving phat song cua dai kiém soat khong luu trong khong gian 1a mit cau tim
0(0;0;0) ¢6 ban kinh bang R = 600 c6 phuong trinh 1a: x* + y* + z2 = 360000

¢) Pung: Ta c6 OM = \/(—500)2 +(100)" + (100411 )2 ~608>600=R.
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Vay, tai vi tri diém M (—500;100;100\/ﬁ ) may bay ndm ngoai ving kiém soat khéng khong luu

cua dai kiém soat khong luu san bay.

x =-1000 +100¢
d) Sai: Thay d :{ y =-300+80¢ (t € R) vao phuong trinh mit caux® + y* + z* = 360000

z=100V11

(100 ~1000)" + (80¢ —300)” + (100411 )2 = 360000

£ =10= B(0;500;100/11)
2 —

t c|l - 22 —-100&)

== ) )
41 41 41

Quing dudng méay bay di chuyén trong viing kiém soat khong luu 1a:

41 41

2 2
2
BCZ\/E_MJ +(@—sooj +(100V1T-100V11)" ~ 625 km.

Viy thoi gian may bay di chuyén theo duong thang d va trong pham vi kiém soat khong luu ciia

A L 625 25 |
san bay la: — = — gio.
900 36

PHAN lIl. Cau tric nghiém tra 1&i ngdn
Cau1l:  Trong khong gian voi hé toa d6 Oxyz, cho 7(0;2;3). Tinh ban kinh mit ciu tdm / tiép xiic véi
truc Oy .
Loi giai
Goi H hinh chiéu vudng géc cua / 1éntruc Oy = H(0;2;0).
Mit cau tdm / tiép xuc vé6i truc Oy nén mit cau c6 ban kinh R =[H =3.
Chu2: Trong khong gian v6i hé toa d Oxyz, goi (§) 1a mit cdu di qua hai diem 4(3;-1;2), B(L;1;-2)
va 6 tam thudc truc Oz . Bén kinh ctia mit cdu (S) 1a R. Gia trj R” bang?
Loi gidi
Goi thm ctia mit cau 1a I(a;b;c). Vi I € Oz nén 1(0;0;c).

Mit cdu di qua 4,B néncé IA=IB < I4* = IB> < 9+1+(c—2) =1+1+(c+2) <c=1.

Bén kinh mit cdu R = I4 = Jit.

Cau 3: Trong khong gian véi hé truc toa d0 Oxyz, cho hai diém A(I;O;— 3) , B(—3;— 2;— 5) . Biét réng

tap hop cac diém M trong khong gian théa méan dang thirc AM? + BM? =30 1a mot mit cau
(S). Tim ban kinh R cta mt cau (S).

Loi giai
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Goi toa d diém M (x;y;z). Khidé AM* + BM* =30
c>()c—1)2+J/2+(z+3)2+(x+3)2+(y+2)2+(z+5)2 =30

S2xX°+2y° 4227 +4x+4y+16z+18=0 > X + ) + 27 +2x+2y+82+9=0

& (x+1)" +(y+1) +(z+4)" =9 1a phuong trinh ciia mat cdu (), co tim I(~1;—1;—4) va
ban kinh R=3.

Cau4: Cho hai diém 4,B cb dinh trong khong gian c6 d6 dai AB 1a 4. Biét rang tap hop cac diém M
trong khong gian sao cho MA =3MB 1a mot mat cau. Ban kinh mét cau d6 bang
Loi giai

—2 —2 —  —\2 —  —\2
Ta c6: MA=3MB < MA =9MB <:>(MI+IA) =9(M1+IB)
& 14’ =9IB” + 2MI (14— 91B) = 8MI” (1)

Goi I thoa man fél—9ﬁ3=6<:>ﬁ=%ﬂ? nén IB = ;IAzg.

1
2
Tu (1) suy ra < 8MI° =18 < Ml =% suy ra M thudc mit cau (S) c6 tm la / va ban kinh

R=E=1,5.
2

Cau5: Trong khong gian véi hé toa d6 Oxyz , cho diém M (1;—2;3) va I 1a hinh chiéu vuong goc ciia
M (3;1;2) trén truc Ox . Goi () 1a mét cu ¢ tim / va di qua diém M . D¢ dai ban kinh mit
cau bang bao nhiéu?

Loi giai

Hinh chiéu vudng goc cua M trén tryc Ox la 1(1;0;0) = IM =~2*+1"+27 =3

Cau 6: Trong khong gian Oxyz , mit ciu (S)co tam 1a diém A(1;2;-3) va di qua diém B(3;-2;1). Goi
M (1;b;-3) 1a diém thudc mit cau biét b € N'. Tung d¢ diém M c6 gia tri bang bao nhiéu?
Loi gidi

Mit cu (S)di qua B(3;-2;1)nén ban kinh R = 4B

S R=\(3-1) +(2-2) +(1+3) = R=6
Vay phuong trinh ctia mit cau () 1a: (x—l)2 +(y—2)2 +(z+3)2 =36.

Thay toa d¢ diem M (1;6;-3) vao phuong trinh mit cau (S), ta co:

(1-1)" +(b-2)" +(-3+3)" =36 = (b-2) :36<:{
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Vi b >0 nénnhén b=8.

Cau7: Trong khong gian véi hé toa dd Oxyz, cho mit cau () cé tim 1(2;-4;3) va tiép xtic véi truc
Ox . Ban kinh clia mit cau trén bang bao nhiéu?
Loi gidi

Goi R 1a ban kinh cua mat cau (S) va H 1a hinh chiéu cua I trén tryc Ox suyra H (2;0;0)

VA R=IH = [(2-2) +(0+4) +(0-3)’ =5.
Mit cau (S) ¢6 tim I(2;—4;3) vabankinhla R =5.
Cau8: Trong khong gian véi hé toa do Oxyz, mit cau (S ) ¢6 ban kinh bang 2, tiép xtac véi mat phang
(Oyz) va cé tam ndm trén tia Ox. Hoanh do clia tim mt cau (S) béng bao nhiéu?
Loi gidi
Goi I 1a thm mit ciu (S).Vitam / nam trén tia Ox nén 1(a;0;0), (a>0).
Vi mit cdu (§) c6 ban kinh bang 2, tiép xtic v6i mit phiang (Oyz) nén ta co:

a=2

el -
d(1,(0yz))=2= 1 =2old=2< e

Do a >0 néntanhan a =2, loai a =-2 suy ra mat cAu (S) co tam 1(2,0,0).

Cau9: Mitcau (S) cétam /(-1;2;3) va c6 dung mot diém chung v6i mit phang (Oxy). Goi mot giao
diém cua mit cau (S) véitruc Oz 1a A(a;b;c) (¢ >1). Téng a+b+c bang bao nhiéu?
Loi giai
Ta co (Oxy):z:O.

Mit cdu () c6 ding mot diém chung véi mit phang (Oxy) < R = d(],(Oxy)) =3.

z=5

Suyra (8):(x+1)" +(y-2) +(z-3)"=9. Cho xzyzO:>12+22+(z—3)2=9<:>{ -
zZ =

Vi ¢>1 nén A(O;O;S):>a+b+c=5.
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Dang 2: Viét phwong trinh mat cau

Phuong phap: Can x4c dinh dugc toa do tam 1 (a;b;c) va d6 dai ban kinh r.
Cac bai toan co ban:
Bai toan 1: Mit ciu ¢ tim I(a;b;c) vadiqua diém A(x,;y,:2,) thi ban kinh

2

r=IA=\/(xA—x1)2+(yA_y1)2+(ZA_ZI)

Bai toan 2: Mit cau (§) c6 dudng kinh 4B thi

Xy+Xg Yut+YVsg Z4F2g
2 2

e Tam /(a;b;c) la trung diém cia 4B hay ]( S ;

2 2 5
e Bénkinh r=£=\/(x3_x”‘) +(y32_yA) +(z5—2,)
Bai todn 3: Mit ciu c6 tim (a;b;c) va tiép xtc véi (a): Ax+ By + Cz+ D =0 thi ban kinh
r:d(l,(a)):|Aa+Bb+CC+D|_
JA + B>+ C

Bai toan 4: Mit cau qua bdn diém 4, B,C, D khong ddng phang (hay goi 12 ngoai tiép tir dién ABCD).
Goi (S) co dang x* +y* +z° —2ax—2by —2cz+d =0 (*)
e Thay toa do 4 diém 4,B,C,D vao (*) thi ta duoc hé phuong trinh véi 4 an'sb a,b,c,d

e Giaitim a,b,c,d .

e Suyratim I(a,b,c), ban kinh R=+a* +b*+c* —d .

BAI TAP TU LUAN

Bai tap 1: Viét phuong trinh mt cau (S):
a) co tam 1(7;—3;0), ban kinh R =8 b) co6 tam M(3;1;—4) vadi qua diém N(l;O;l)

¢) co duong kinh AB véi A(4:6;8) va B(2;4:4)
Loi gidi
a) Phuong trinh mit cau (S)c6 tam 7(7;-3;0), bankinh R =8 la:
(x—7)2 +(y+3)2 +z° =8 hay (x—7)2 +(y+3)2 +2° =64
b) Mit cau (S) c6 tim M (3;1;-4) va di qua diém N (1;0;1) nén c6 ban kinh R = MN =+/30.
Vay mit chu (S) ¢6 phuong trinh fa: (x—3)’ +(y— 1) +(z+4)" =(v30)’

Hay (x—3)"+(y—1)" +(z+4)" =30.
c) Mat cau (S)cé duong kinh 4B véi A(4;6;8) va B(2;4;4)nén cotam J(3;5;6)1é trung diém
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Véy mit cau () c6 phuong trinh 1a: (x - 3)2 +(y- 5)2 +(z— 6)2 =6.

Bai tap 2: Trong khong gian Oxyz, cho diém (1; —2;3) . Viét phuong trinh mit ciu tim 7, cit truc Ox
tai hai diém 4 va B sao cho 4B=243.
Loi giai
Goi H la trung diém cua AB thi IH vudng goc voi AB va IH =4/(-2)" +3> =13 .
Suy ra ban kinh mat ciu la: R=I4=~/3+13 =4.
Vay phuong trinh mit cau 1a (x— 1)2 +(y+ 2)2 +(z- 3)2 =16.

Bai tap 3: Trong khong gian Oxyz , viét phuong trinh mét cau () c6 tam A4(1;2;-3) va tiép xtc véi truc
Ox.
Loi gidi

Taco: R =d (4,0x) =42 +(-3)" =+13.
Phuong trinh mt cau (S) c6 tim A(1;2;-3), ban kinh R = V13 ¢6 phuong trinh la:
(S):(x=1) +(y-2) +(z+3)" =13,

Bai tap 4: Trong khong gian véi hé toa dd Oxyz, cho cac diem 4(6;0;0),B8(0;4;0) va C(0;0;2). Viét
phuong trinh mat ciu ngoai tiép tir dién OABC'.
Loi gidi
Phuong trinh mit ciu ngoai tiép tr dién OABC c6 dang:
x4+ +2° =2ax—2by —2cz+d =0 (a2 +b +c* —d >0)

d=0 d=0
36-12a+d =0 =3
Do 0,4,B,Ce(S)= ¢ e =S R=A+b +c*—d =14
16-8+d=0 b=2
4—4c+d=0 c=

1
Mit clu tam 7(3;2;1),R =+/14 c6 phuong trinh (x—3)2 +(y—2)2 +(z—1)2 =14.

Bai tap 5: Trong khong gian Oxyz , viét phuwong trinh mét cdu c6 tim nam trén mit phing (Oyz) va di qua
cac diém A(08;0),B(4;6;2),C(0;12;4).
Loi giai

Goi thm mat cau 1a 1(0;b;¢) € (Oyz). Do A(0;8;0),B(4;6;2),C(0;12;4) thudc mat cau nén

Khido I4=IB=1C < (b-8) +c* =16+(b—6) +(c—-2) =(b-12) +(c—4)".

b—c=2 b=17
Vay 1(0;7:5);R = 14 =26
Q{b+c=12©{c=5 y 1(0:7:5) V26

- GV. Phan Nhat Linh - & SDT: 0817 098 716




Chuong 5. PHUONG PHAP TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

AL

Phuong trinh mét cau 1a x* +(y — 7)2 +(z— 5)2 =26.
Bai tap 6: Trong khong gian Oxyz, goi (P) 1a mat phing di qua diém A(1;4;— 3)va chura truc Ox. Viét
phuong trinh mit cau (§) 6 tim 7(1;2;1) va tiép xtc véi mit phang (P).
Loi gidi
Ta cbd OA = (1;4,-3) nén [54,;] = (0;—3;-4) khi d6 mat phang (P) di qua diém A(1;4;-3) va
c6 vécto phép tuyén n = (0;3;4) nén phuong trinh mit phing (P) la: 3y +4z=0.
_B2+ad )
NERVEEE

Mt ciu tAm 1(1;2;1) bankinh R = d(],(P)) =2 ¢6 phuong trinh 1a

Lai co: d(],(P))

(x=1) +(y=2) +(z-1)" =4.
Bai tip 7: Trong khong gian voi hé truc toa do Oxyz, hdy viét phuong trinh mat cau di qua 3 diém
A(-2;3;3),B(-1;1;2),C(4;2;2) va co tim nam thudc mit phing (Oyz).
Loi gidi
Vi mit cau c¢6 tim / thudc mit phang (Oyz) nén tam co6 dang 1(0;b;c).
Vi mit cau di qua ba diém 4(-2;3;3),B(-11;2),C(4;2;2) nén ta co:
IA=IB=IC=R < IA*=IB*=IC* =R’
44(3-b) +(3-c) =1+(1-b) +(2-¢)’
©{1+(1b)2 +(2-¢) =16 +(2-b) +(2-¢)’
40+9—-6¢c+c’ =65+4—4c+c
s

~2¢=20 [c=-10
o Sl = 1(0;9;-10),R = I4=~4+36+169 =~/209 .

Phuong trinh mt ciu la x* + (y — 9)2 + (z + 10)2 =209.
Bai tap 8: Trong khong gian véi hé truc toa dd Oxyz, cho diém A(—2;— 4;5). Viét phuong trinh ctia mat

cAu tim 12 A4 va cit truc Oz tai hai diém B, C sao cho AABC vuong.
Loi giai

Do AB = AC nén AABC vudngtai 4.Goi H trung diém BC suyra AH = BH = HC .
Do d6 H 14 hinh chiéu cua diém A4 1én truc Oz.
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Tacé: AB* = AH® + BH® =2AH’
= R=AHN2 =d(4,02)N2 = x ] +y 22 =210
Vay mit cau c6 phuong trinh: (x+ 2)2 +(y+ 4)2 +(z- 5)2 =40
x=t
Bai tap 9: Trong khong gian Oxyz, cho diém A(l;—l;l) va duong thing d : y= —1—2t,(t eR). Goi
z=2-2¢

(P) la mat phang di qua 4 va chira d . Lap phuong trinh mit cu () c6 tm 7(2;3;—1) sao cho tiép
xtic véi (P).
Loi gidi
Dudng thing d di qua M (0;-1;2) va c6 vecto chi phuong u = (1;-2;-2).

Mit phéng (P) ¢6 vecto phap tuyén n= [W,&] = (2;— 1;2) = (P) 2x—y+2z-5=0.

- < A A . c A sl 2 2 2
Bén kinh mdt cau R=d, ) =2 nén phuong trinh mét cau la:(x—2) +(y-3) +(z+1) =4.

)

Bai tap 10: Phan mém mo phong thiét bi tham hiém dai duong c6 dang hinh ciu trong khong gian Oxyz .

Cho biét toa do tim mét cau la 7(360;200;400) va ban kinh = 2m . Viét phuong trinh mét cau.
- & ™

Loi giai
Phuong trinh mat cau tdm / (360; 200; 400) va ban kinh » =2m la:
(x=360)" +(y—200)" +(z—400)" =4.
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BAI TAP TRAC NGHIEM

PHAN 1. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.

Cau 1: Trong khong gian Oxyz, cho hai diém A(1;1;2) va B(3;1;0). Mat cau dudng kinh 4B co

phuong trinh 1a
A (x=2) +(y=1) +(z-1)" =8. B. (x=2) +(y-1) +(z-1) =2,
C. (x=1) +(y-1) +(z-2)" =8. D. (x-3) +(y-1) +2z*=2.

Loi giai

Mt ciu c6 tam 7(2;1;1). Mit chu c6 ban kinh R = A1 =2
Véy mit cau c6 phuong trinh: (x - 2)2 +(y —1)2 +(z —1)2 =2.

Cau 2: Trong khong gian voi hé toa dd Oxyz , cho hai diém 1(1;0;—1) va A4(2;2;-3). Mat cau (S) tam

I vadiquadiém A c6 phuong trinh 1a

A (x=1 +y +(z+1) =9. B. (x—1) +y* +(z+1)’ =3.
C. (x+1)2+y2+(z—1)2=9. D. (x+1)2+y2+(z—1)2=3.
Loi gidi

Bén kinh mat chu R =14 =(2—1) +27+(-3+1)’ =3.
Véy mit cau (S) tm / va di qua diém 4 c6 phuong trinh 1 (x—l)2 +)"+(z +1)2 =9.

Cau3: Trong khong gian v6i hé toa dd Oxyz , cho hai diém 7(1;0;-1) va 4(2;2;-3). Mat cau (S) thm

I vadi quadiém A c6 phuong trinh 1a

A (x=1) +y +(z+1) =9. B. (x—1)" +)y? +(z+1)" =3.
C. (x+1)2+y2+(z—1)2=9. D. (x+1)2+y2+(z—1)2=3.
Loi giai

Ban kinh mat clu R =14 =(2—1) +27+(=3+1)’ =3.
Vay mit cau (S) tm / va di qua diém A c6 phuong trinh 1a (x—l)2 +)y' +(z +1)2 =9.

Cau 4: Phuong trinh mit cdu tim 1(1;2;3) vabankinh R=3 la

A (x=1) +(y-2) +(z-3)" =9. B. (x—1) +(y—2) +(z-3)" =3
C. (x+1)2+(y+2)2+(z+3)2:9. D. X+’ +22+2x+4y+6z+5=0.
Loi giai

Phuong trinh mit cau tim 1(1;2;3) vabankinh R =3 la: ()c—l)2 +(y—2)2 +(z—3)2 =9.
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Cau5:  Trong khong gian Oxyz , mit ciu duong kinh 4B véi A4(0;-3;2), B(2;1;-2) ¢6 phuong trinh 1a

A. (x+1)2+(y—1)2+22=3. B. (x—1)2+(y+1)2+22=3.
C. (x+1)2+(y—1)2+22=9. D. (x—1)2+(y+1)2+z2=9.
Loi gidi

Tacd AB=+V4+16+16=6.

\ AB
Mit cau dudng kinh 4B ¢6 tam 7(1;-1;0), ban kinh R = - = 3.

Khi d6 phuong trinh mit cau can tim 1a (x - 1)2 + (y + 1)2 +z°=9.

Cau 6: Trong khong gian véi hé truc toa dd Oxyz , viét phuong trinh mit cau (S) cotam 7(2;1;2) va

ban kinh R=3.
A. (S):(x+2)2+(y+1)2+(z+2)2 =9, B. (S):(x+2)2+(y+1)2+(z+2)2 =3,
C. (S):(x=2) +(y—1) +(z-2)" =3. D. (8):(x—2) +(y-1) +(z-2)" =9.

Loi gidi
Miit cu (S) cotam 7(2;1;2) va ban kinh R =3 thi phuong trinh chinh tic cua (S) la

(x=2) +(y=1) +(z-2)" =9.

Cau7: Trong khong gian Oxyz , mit cau c6 tim / (4;—4;2) va di qua gbc toa d6 c6 phuong trinh 13

A (x+4) +(y—4) +(z+2) =6. B. (x+4) +(y—4) +(z+2) =36.
C. (x—4) +(y+4) +(z-2) =36. D. (x—4) +(y+4) +(z-2) =6.
Loi giai

M3t chu tim 7(4;-4;2) c6 bin kinh biing R = O =[(4—0)’ +(~4-0)’ +(2-0)’ =6.
Vay (8):(x—4) +(y+4) +(z-2)" =36.

Cau8: Trong khong gian Oxyz , phuong trinh mat cdu c6 tm 7(2;-1;3) va di qua diém A4(1;2;-1) 1a

A. (x=2) +(y+1) +(z-3)" =26. B. (x+2) +(y—1)" +(z+3) =26.
C. (x=1) +(y-2)" +(z+1)" =26. D. (x=2) +(y+1) +(2-3)" =+/26.
Loi gidi

Taco R=1I14= \/(1—2)2 +(2+1)2 +(-1 —3)2 =+/26 . Vay phuong trinh mat ciu tim / va di

qua diém A c6 phuong trinh 1a (x - 2)2 + (y + 1)2 + (z —3)2 =26.

Cau9: Trong khong gian Oxyz, cho mit cau (S) co tam [ (O;O;—S)Vé tiép xtc v6i mat phang
(P):2x—2y—z+12=0. Phuong trinh cua () la
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A
A. x2+y2+(z+3)2=25. B. x2+y2+(z+3)2=5.
C. X+ +(z-3)" =25. D. x> +)y*+(z-3) =5,
Loi giai
2.0 20+3+12|

Do mit cu tiép xtc v6i mit phing (P) = R = d

I
Véy phuong trinh cau (§) c6 tim 7(0;0;-3) vabankinh R=5 1a: x* + »* +(z + 3)2 =25.

Cau 10: Phuong trinh mit ciu tim I(1;2;3) vabankinh R =3 la:

A (x=1)+(y-2) +(2-3)" =9. B. (x—1)" +(y-2) +(z-3) =3.
C. (x+1)2+(y+2)2+(z+3)2 =9. D. x>+’ +22+2x+4y+62+5=0.
Loi gidi

Phuong trinh mit cau tAm I(1;2;3) vabankinh R =3 la: (x - 1)2 + (y —2)2 + (z - 3)2 =9
Phuong trinh dang khai trién: x> + y* +z° —2x -4y —6z+5=0

Céu 11: Trong khong gian toa do Oxyz, mit cau () c6 tim 7(-1;0;2) va ban kinh R =4 c6 phuong
trinh 1a

A. (x—l)2 +y +(z+2)2 =4. B. (x+1)2 +y° +(z+2)2 =16.

4 D. (x+1) +y* +(z-2) =16.

Loi giai

C. (x+1) +y +(z-2) =

Phuong trinh mit cau (S) cotam 7(-1;0;2) vabankinh R=4 1a
(x+1) +y* +(z-2)" =16.

Céu 12: Trong khdng gian Oxyz , phuong trinh ctia mit ciu c6 dudng kinh AB véi A4(2;1;0) va B(0;1;2)

Loi giai

\ . ‘AB‘ 1 2
Ta c6 toa do ta at caula (1;1;1), ban kinh bang —— = -2 2% =4/2.
a ¢6 toa dO tm mit cau 1a (1;1;1), ban kinh bang 5 V(=2) + 2

2
Phuong trinh mét ciu can tim 1a (x - 1)2 + (y —l)2 + (z - 1)2 =2.

Cau 13: Trong khong gian vai hé truc toa do Oxyz , phuong trinh mat cAu tam (1;—2;3) ,bankinh R =2
la

A. x2+2y2+322:4. B. (x+1)2+(y—2)2+(z+3)2=4.
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Cau 14:

Cau 15:

Cau 16:

Cau 17:

AL

2

C. (x=1) +(y+2) +(z-3) =4. D. (x—1) —(y+2) +(z-3)" = 4.
Loi giai
Phuong trinh mt cdu tam 7(1;-2;3) ban kinh R=2 1a (x—1)" +(y+2)" +(z-3)" =4.
Trong khong gian Oxyz , mit cau tim / (0;1;—2) va di qua diém M (1;0;—1) c6 phuong trinh la:

A. x2+(y+1)2+(z—2)2=9. B. (x—1)2+y2+(z+1)2:9.
C. x2+(y—1)2+(z+2)2=3. D. x2+(y+1)2+(z—2)2=3.
Loi giai

Ta c6 phuong trinh mit cau tim / (0;1,—2) va ban kinh R c6 dang:
x’ +(y—1)2 +(z+2)2 =R.
Mit khéc mit cdu do di qua diém M (1;0;-1) nén: 1 +(0—1)" +(=1+2)’ = R* & R* =3.
Vay phwong trinh mit cau tim 1(0;1;-2) vadiqua diém M (1;0;-1) la:
x’ +(y—1)2+(z+2)2 =3.
Trong khong gian Oxyz , cho diém M (1;—2;3). Goi I 13 hinh chiéu vudéng goc cia M trén truc

Ox . Phuong trinh nao dudi day 1a phuong trinh miat cau tim / ban kinh IM ?

A (x+1) +)y2 427 =13, B. (x—1) +)*+2° =13,
C. (x—1) +(y+2) +(z-3)" =13. D. (x—1) +)* +22 =13,
Loi gidi

Vi 1 1a hinh chiéu vuong géc cua M (1;-2;3) trén truc Ox nén (1;0;0).

Bén kinh: R = IM =\/(1—1)2 +(—2—0)2 .4-(3_())2 =J13.
Vay phuong trinh mat cAu can tim 1a (x — 1)2 + y2 +z°=13.

Trong khong gian Oxyz , phuong trinh mit ciu (S) cotam I(-1;2;1) vadiqua diém 4 (0;4;-1)

Loi gidi
Taco bankinh R=14=3=(8):(x+1)" +(y-2) +(z-1)" =9.
Trong khong gian Oxyz , cho mit cau (§) c6 tim 7(0;0;-3) va di qua diém M (4;0;0). Phuong
trinh cua (5) 1a

A. x2+y2+(z+3)2=5. B. x2+y2+(z—3)2=5.
C. x2+y2+(z+3)2=25. D. x2+y2+(z—3)2=25.
Loi gidi

- GV. Phan Nhat Linh - & SDT: 0817 098 716




Chuong 5. PHUONG PHAP TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

AL

Mt ciu (S) cotam 7(0;0;-3) va R=IM =~/4>+0+3” =5 nén () c6 phuong trinh:

X+ +(z+3)2 =25.
Ciau 18: Trong khong gian Oxyz , cho tir dién ABCD v6i A(3;4;0), B(2;54), C(-L1;1), D(3;5;3).

Viét phuong trinh mit ciu ngoai tiép tir dién do

A (x+1) +(y+3) +(z+2)" =9. B. (x—1) +(y-3) +(z-2)" =9.
C. (x+1) +(y-3) +(z-2) =9. D. (x—1) +(y+3) +(z-2) =9.
Loi gidi

Goi mit cau ngoai tiép tir dién 4BCD c6 dang (S):x*+y*+2" =2ax—2by—2cz+d =0

9+16—-6a-8+d=0 a=1
44+25+16-4a—-10b—-8c+d =0 b=3
Tac6 A, B, C, De(S) < & )
1+1+14+2a-2b-2¢c+d =0 c=2
9+25+9—-6a-10b—-6¢c+d =0 d=5

Suyra R=~va’+b’+c*—d =~1+32+22-5=3
Vay phuong trinh mit cau 1a (S) : (x— 1)2 + (y —3)2 + (z - 2)2 =9

Cau 19: Trong khong gian Oxyz, cho bdn diém A(2;0;0), B(0;2;0), C(0;0;2), D(2;2;2). Mat cau
ngoai tiep tir di€én ABCD c6 ban kinh bang

A.3. B. /3. C.5

Loi giai

¥2 p. 33
2

Goi (5) 1a mat cdu ngoai tiép tir dién ABCD .
Phuong trinh (§) ¢6 dang: x* + y* +z° —=2ax —2by —2cz+d =0.

Vi (S) di qua bén diém A, B, C, D nén ta c6 hé phuong trinh

—4a+d=-4 a=1

—4b+d =4 b=1
= .

—4c+d=-4 c=1

—4da—-4b—-4c+d =-12 d=0
Vay ban kinh mat ciu (S) la: R=va* +b* +¢* —d =3

Cau 20: Mat ciu tAm 1(5;3;-2) vadiqua diém A(3;-1;2) c6 phuong trinh

A. (x=5) +(y=3) +(z+2) =36. B. (x=5)" +(y-3) +(z+2) =6.
C. (x+5)2+(y+3)2+(z—2)2 =36. D. (x+5)2+(y+3)2+(z—2)2 =6..
Loi giai

Ban kinh R =4 =J(3-5) +(~1-3) +(2+2)’ =6
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Mit ciu tAm 1(5;3;-2) vadiqua diém A(3;-1;2) c6 phuong trinh 13
(x=5) +(y-3)" +(z+2)" =36.

Cau 21: Trong khong gian Oxyz, cho mit cdu (S)c6 tam 7(2;2;-1) va tiép xtc véi mit phing
(a):x—y—z+2=0.Phuong trinh mit cau (5)la

A (x=2) +(y=2) +(z+1)" =9. B. (x=2) +(y-2) +(z+1) =3
C. (x+2)2+(y+2)2+(z—1)2=3. D. (x+2)2+(y+2)2+(z—1)2 =9.
Loi giai

Bén kinh mt cu (S) 1a R=d(I;(a))= [2-2+1+2 =+/3.

(1) + (1)
Mit cau (S) cotam 7(2;2;—-1), bankinh R = V3 ¢6 phuong trinh la:
(36—2)2 +(y—2)2 +(z+l)2 =3.

Cau 22: Trong khong gian Oxyz, cho hai diém A(1;3;-2), B(3;—-1;4). Mat cau duong kinh AB ¢

phuong trinh
A (x=2) +(y=1) +(z-1) =+14. B. (x=2) +(y-1)" +(z-1)" =14.
C. (x+2)2+(y+1)2+(z+1)2=\/ﬁ. D. (x+2)2+(y+1)2+(z+1)2 =14.

Loi gidi
Toa d6 trung diém I cua doan thiang 4B 1a 1(2;1;1). B dai doan thing 4B 1a AB =214 .

‘ AB
Mt cu duomg kinh 4B c6 tam [ va bén kinh R ===~ V14 ¢6 phuong trinh 1a

()(—2)2+(y—1)2 +(Z—l)2 =14.

Cau 23: Trong khong gian Oxyz , cho hai diém A(-1;-3;4) va B(3;-1;2). Phuong trinh mat cau duong

kinh 4B 1a
A (x+1) +(y-2) +(z+3)" =6. B. (x—1) +(y+2) +(z-3)" =24.
C. (x+1) +(y-2) +(z+3)" = 24. D. (x—1) +(y+2)" +(z-3) =6.

Loi giai
Goi 7 1a trung diém cua 4B, ta cé: 1(1;-2;3).

Mit cau duong kinh 4B c6 tam 1a trung diém / (1;-2;3) ciia AB va ban kinh

R:%AB:%\/(3+1)2+(—1+3)2+(2—4)2 ~J6.

Vay phuong trinh mit cau dudng kinh 4B 1a: (x - 1)2 + (y + 2)2 + (z - 3)2 =6.
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Cau 24: Trong khong gian hé truc toa d6 Oxyz, cho diém A(2;0;1). Phuong trinh mat clu tam A tiép

xlic véi mit phang (Oxy) 1a

A. (S):(x+2)2+y2+22=l. B

C. (8):(x=2) +)y*+(z-1) =4. D. (8):(x+2)
Loi gidi

Ta ¢6 phuong trinh mét phang(Oxy): z =0 nén khoang céch tir diém A4 dén mat phang (Oxy)

bang 1 = ban kinhmatcaula R=1.

Mit cau (S) tam A(2;0;1), ban kinh R =1 c6 phuong trinh: (S): (x—2)2 +y*+(z —1)2 =1.

Cau 25: Trong khong gian h¢ truc toa d0 Oxyz, cho diém A(—1;2;3). Phuong trinh mat cAu tm A va

tiép xuc voi truc Oz 1a

A. (x—1)2+(y+2)2+(z+3)2=5. B. (x+1)2+(y—2)2+(z—3)2 =4
C. (x+1)2+(y—2)2+(z—3)2 =5. D. (x+l)2+(y—2)2+(z—3)2=25
Loi giai

Goi H 1a hinh chiéu vudng goc ciia 4 trén tryc Oz, suy ra H (0; 0;3).
MEit cau tim A4 va tiép xuc véi truc Oz c6 ban kinh R = d(A,(Oz)) = AH =5 .
Vay mit cdu tim A4 va tiép xuc véi truc Oz ¢ phwong trinh: (x + 1)2 + (y - 2)2 + (z - 3)2 =35.

Cau 26: Trong khong gian véi hé truc toa d6 Oxyz, cho mat cau (S ) c6 duong kinh AB vai toa d cac
diém A(2;0;-1), B(0;-2;3). Phuong trinh mat cau (S) la

2

A (x=1)" +(y+1) +(z-1)" =24. B. (x+1) +(y+1) +(z—1)" =24.

Y
2 2 2 2 2 2
C. (x—=1) +(y+1) +(z-1) =6. D. (x—1) +(y-1) +(z—1) =25.
Loi giai

Goi I 14 trung diém cia AB. Suy ra mit cau (S) cotamla 7(1;—-1;1) va ban kinh

R=I4= 1> +1* +(-2)" =+/6.

Phuong trinh mit cu duong kinh 4B 1a: (x— 1)2 +(y+ 1)2 +(z— 1)2 =6.

Ciu 27: Trong khong gian v6i hé toa do Oxyz, A(-3; 4; 2), B(-5; 6; 2), C(-10; 17;-7). Viét phuong
trinh mit cdu tim C, ban kinh AB.
A, (x+10) +(y=17) +(2-7) =8. B. (x+10)" +(y—17) +(z+7)" =8.
C. (x—lO)2 +(y—17)2 +(z+7)2 =8. D. (x+10)2 +(y+17)2 +(z+7) =8.

Loi giai
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Taco AB=(-2;2;0) = AB=~2"+2> =22,
Phuong trinh mét cau tim C ban kinh AB: (x+10)2 +(y—17)2 +(Z+7)2 =8.

Cau 28: Trong khong gian véi hé truc toa 460 Oxyz, cho hai diém A(—l;2;1) , B(0;2;3). Viét phuong

trinh mét cdu duong kinh AB.

A. ()C+%T+(y—2)2+(z—2)2 =

: B. (x—%j2+(y—2)2+(z—2)2:

Al AMlw
sl Ao

) D. (x+%)2+(y—2)2+(z+2)2=

Loi giai

C. (x+%j2+(y+2)2+(z—2)2 _

, . 1
Goi / la tam mat cau duong kinh 4B, suy ra / la trung di€m cua doan AB = [ (—5;2;2j

AB s

Ban kinh mit cau la R = 5

2
Phuong trinh mat cau duong kinh 4B la (x + %) + (y - 2)2 + (z - 2)2 =% .

Cau 29: Trong khong gian véi hé truc toa do Oxyz, cho hai diém A(2;-1;0),B(0;3;—4). Phuong trinh

nao sau day 1a phuong trinh mat cau duong kinh AB

A (x=1) +(y-1)" +(z-2)" =3. B. (x—1) +(y-1) +(z-2) =9.
C. (x=1) +(y=1) +(z+2)" =3. D. (x—1) +(y-1)" +(z+2) =9,
Loi gidi

Goi I trung diém AB suy ra I 1a tim mit cau dudng kinh 4B

Toa do diém / 1a I(L;1;-2) va R=14=3.
Phuong trinh mit cau duong kinh AB 13 (x - 1)2 + (y — 1)2 + (z + 2)2 =9.

Cau 30: Trong khong gian Oxyz , mdt cdu duong kinh AB véi A(0;1;2) va B(4;5;-4) c6 phuong trinh

1a

A (x+2) +(y+3) +(z-1)" =68. B. (x+2) +(y+3)" +(z-1)" =68.

C. (x=2) +(y=3) +(z+1)" =17. D. (x=2) +(y-3) +(z+1)" =17.
Loi gidi

Goi 7 13 tAm mit cau suy ra / 1a trung diém cia 4B = 1(2:3;-1).
Ban kinh mit cdu r =14 =+/17 .
Phuong trinh mit cau 1a: (x - 2)2 + (y —3)2 + (z + 1)2 =17.

Céu 31: Trong khong gian toa o Oxyz, cho mit cau (§) c6 tim A4(2;1;1) va tiép x{ic véi mit phing
(P):2x - y+2z+1=0.Phuong trinh mat cau (S) la
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A (x=2) +(y=1) +(z-1)" =3 B. (x=2) +(y-1) +(z-1)" =9
C (x=2) +(y-1) +(z-1)" =4, D. (x-2) +(y-1) +(z-1)" =16.

Loi giai
Ban kinh mit cau (S) c6 tim A4(2;1;1) va tiép xtc véi mit phang (P):2x—y+2z+1=0 la:

[22-1+2+1
=2

R=d(4,(P)) 3

Véy phuong trinh mt cau () 1a (x—2)2 +(y—l)2 +(z—1)2 4

Céu 32: Cho mit cau (S) diqua A(3;1;0), B(5;5;0) vacotam 7 thudc truc Ox . Mat cau (S) co phuong

trinh la
A, (x+10) +y* +22 =5V2. B. (x—10) +y*+22 =52,
C. (x=10)" +y* +2* =50. D. (x+10)" + )% + 2> =50.

Loi gidi

Ta co tim / thudc truc Ox nén /(x;0;0).

Taco (S) diqua 4, B nén IA=IB < IA* = IB* & (3-x) +1* =(5-x) +5°
S10-6x+x"=50-10x+x" < 4x=40 = x=10.

Suy ra 7(10;0;0) do d6 R =14 =5v2. Vay (8):(x~10)" +y* +2* =50,

Cau 33: Trong khong gian v6i hé truc toa do Oxyz, cho hai diém A(1;-2;3) va B(5;4;7). Phuong trinh
mat cau nhan 4B lam duong kinh la
A (x=1) +(y+2) +(z-3) =17, B. (x-3) +(y-1) +(z-5) =17,
C. (x=5) +(y—4) +(z-7)" =17. D. (x—6)" +(y—2) +(z-10)" =17.
Loi giai
Goi I 1a tAm cua mit cdu suy ra / 13 trung diém cua AB suy ra [ (3;1;5)
4B _ \/(5—1)2 +(4+2) +(7-3) _J5

Ta c6 ban kinh ctia mit cau R = > 5 7

Vay phuong trinh mit cau nhan AB lam dwdng kinh 14

(x=3) +(y-1) +(z-5) =17.

Céu 34: Trong khong gian Oxyz, cho diém 7(1;-2;3) va mat phing (P):2x—y+2z—1=0. Mit cau

(S) cétam I va tiép xtc véi mit phing (P) c6 phuong trinh

A (x=1) +(y+2) +(z-3)" =9. B. (x—1) +(y+2) +(z-3)" =3.
C. (x+1)2+(y—2)2+(z+3)2=9. D. (x+l)2+(y—2)2+(z+3)2 =3,
Loi giai
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Mt cau (S) cotam 7(1;-2;3) va tiép xtic voi mit phing (P):2x—y+2z-1=0 c6 ban kinh

21-1(2+23-1)
J2 (1) 422

Phuong trinh mdt cau () 1a: (x—l)2 +(y+2)2 +(z —3)2 =9.

1a R=d(1,(P))

Cau 35: Trong khong gian véi hé truc toa do Oxyz, cho ba diem A(-3;4;2), B(-5;6;2) va
C(~10;17;—7). Phuong trinh mit cau tim C ban kinh 4B 1a

2

A (x+10)" +(y=17) +(z-7)" =8. B. (x+10)" +(y—17)" +(z+7)" =8.

2

C. (x—10)2+(y—17)2+(z+7)2 =38. D. (x+10)2+(y+17)2+(z+7) =8.

Loi giai

Tacod R= ‘ZE‘ = \/(—5 + 3)2 +(6 —4)2 +(2- 2)2 =2+/2 . Phuong trinh mit ciu tim C bén kinh
AB 1a (x+10)" +(y-17) +(2+7)" =8.

Cau 36: Trong khong gian voi hé truc toa dd Oxyz . Hiy viét phuong trinh mét cau c6 tim 7 (2;2;3) va
tiép xtic véi mit phang (Oxz).

(

A. (x+2)2+(y+2)2+(z+3)2=4. B. (x—
4. D. (x=2) +(y-2) +(z-3) =2,

C. (x—2)2 +(y—2)2 +(z—3)2 =
Loi gidi
Mit cdu ¢6 tam 7(2;2;3) va tiép xtic voi mét phang (Oxz) nén c6 ban kinh
R=d(I,(0xz))=2.
Suy ra phuong trinh mét cau: (x - 2)2 + (y - 2)2 + (z - 3)2 =4,

Cau 37: Trong khong gian Oxyz, cho diém / (3;1;— 2). Phuong trinh mat cau tim / tiép xtic véi truc

Ox la
A (x=3) +(y-1)+(z+2) =5 B. (x=3) +(y-1) +(z+2)" =25
C (x+3)2+(y+1)2+(z—2)2=5 D. (x+3)2+(y+1)2+(z—2)2 =25

Loi giai
Goi H 1a hinh chiéu cua 7 1én truc Ox ta dugc H (3;0;0).
Do mit cau tiép xuc voi truc Ox nén R=[H = \/g .
Vay phuong trinh mit cau la (x - 3)2 + (y - 1)2 + (z + 2)2 =5.

Chu 38: Trong khong gian Oxyz, cho hai diém M (6;2;-5),N(~4;0;7). Viét phuong trinh mat cau
duong kinh MN ?
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A (x=1) +(y=1) +(z-1)" =62. B. (x=5) +(y-1) +(z+6) =62
C. (x+1) +(y+1) +(z+1) =62, D. (x+5) +(y+1) +(z-6) =62

Loi giai
Mit cau dudng kinh MN nhén trung diém /(1;1;1) cta doan thing MN 1a tim va ¢6 ban kinh

R=1M =J(6-1) +(2-1)" +(=5-1)’ =/62.

Vay phuong trinh mit cau can tim 13 (x - 1)2 + (y - 1)2 + (z - 1)2 =062.

Cau39: Trong khong gian Oxyz, mit cdu c6 tam 7(2;1;-3) va tiép xc v6i mit phing

(P):4x—y+2z-5=0 c6 phuong trinh 13

A (x=27 +(y=1) +(z+3) :12_61. B. (x+2)2+(y+1)2+(z—3)2:%.
C. (x—1) +(y—-2) +(z+3) :%. D. (x—2) +(y—1) +(z-3) :%.

Loi giai
Do mit cu tiép xtic v6i mit phing (P) nén ban kinh mit cau la

_[42-1+2(-3)-5 421

R=d(1,(P)
(7)) 4 1 (-1) +2 21
Phuong trinh mét cAu can tim ¢6 tdm / (2;1;-3), ban kinh R = —4\2/? la
2
(x-2) sl w2y [ 52 -2 (1) w2y -

Chu 40: Trong khong gian Oxyz, cho mit phang (P):x—2y+2z-2=0 vadiem I(-12;-1). Xét (5)

1a mit cdu tim / va cat (P) theo giao tuyén la dudng tron c6 bén kinh bang 5. Phuong trinh

cua (S) la
A (x+1) +(y=2) +(z+1)" =34. B. (x—1) +(y+2) +(z-1) =34.
C. (x+1) +(y-2) +(z+1) =25, D. (x+1) +(y-2) +(z+1)" =16.

Loi gidi
Goi (S) c6 tam 1(~1;2;-1) v ban kinh Ia R
Taco d(I,(P))=3.
Vi (P) cit (S) theo giao tuyén la duong tron cé ban kinh bang r =5 nén:
R*=d*(1,(P))+r’ = R*=34.
Vay phuong trinh (S) 1a (x+ 1)2 +(y —2)2 +(z+ 1)2 =34.
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Cau 41: Trong khong gian Oxyz, cho dudng tron (C ) tdm O c6 ban kinh bang 2 va nim trong mit

phing (xOy). Tim phuong trinh mit cdu chita dudng tron (C) va di qua diém 4(0;0;-4).

2
A. x2+y2+22=§. B. x’ + )" + z—E =§.
4 2 4
2
2
C. x2+y2+(z+%j 275. D. x2+y2+(z+4)2=1.
Loi giai

Goi I,R lan lugt 1a thm va ban kinh cia mt cau can tim. Do /0 L (xOy) nén! € Oz = 1(0;0;c)

3
Taco R* =14 =10 +2* & (c+4) =c* +4 8e=-12ee=-".

3 L ?
Vay 1(0;0;—5] va R= % Phuong trinh mat cau can tim 1a x° + y* + (z + %) = i

Chu 42: Trong khong gian Oxyz , cho dudng tron (C) c6 ban kinh bing 4 nim trong mit phing (Oxy)
c6 tam 1a gbc toa 40 O. Hay viét phuong trinh mit ciu chira duong tron (C ) dong thoi cét truc
Oz tai diém A(0;0;8).

A X+ +(z-4)Y =16 B. X’ +)y° +2° =64.
C.(x—4) +(y—4) +(z-8=32. D. x*+y* +(z-3) =25
Loi giai

Dudng tron (C) ndm trong mit phang (Oxy) ¢6 tam la géc toa do Onén c6 truc 1a truc Oz.
Goi I,R theo thr tw 13 tdm va ban kinh ctia mit cu () thoa dé bai thi ta c6
Mit cau () chira dudng tron (C) = I € Oz = 1(0;0;¢) = d (1,(Oxy)) = IO.

Dudng tron (C) ndm trén mat phing (Oxy)va (C) ¢6 ban kinh

r=4=R=vIO*+r* =\ +16 (1)
Mit ciu () ciit truc Oz tai diém 4(0;0;8) = R=14=4/(8—¢)" (2)
Tir (1)va (2) taco Ve +16 = /(8—c) < c=3.
Nhu vy mit cau (S) tim 7(0;0;3), ban kinh R =5 thoa yéu cau d& bai.
Phuong trinh cia (S)1a x* +y* +(z-3)" =25.
Céu 43: Trong khong gian Oxyz , cho hai duong thing d, :%= y_—l2 - 224 Sd, x;S - yI6 - 2:110

. Goi (S) 1a mat cau tiép xtic v6i d,;d, va c6 ban kinh nho nhat. Phuong trinh ctia mit cau (S)

Ia
A X +(y=10)" +(z-6)" =35. (x=2) +y*+22 =35,

2

B. (x
C. (x=2)" +(y-10)" +(z-6)" =35. D. (x—1)" +(y—5)" +(z-3)" =35.
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Loi giai
Gid sir mit cau (S)c6 tim la 7 va bankinh 1a R tiép xtic v6i hai dudng thang d,;d, lan luot tai

M;N .

Taco 2R > MN 2d(d;d,).

Vay MinR = %d(dl;dz)khi MN 1a doan vudng goc chung cua d,;d,
Giai s M(m;2 —m;—4+ 2m);N(—8 +2n;6+n;10 — n)

Lai c6 LTI(I;—I;2);LTZ(2;1;—1)15n luot 1a véc to chi phuong cta d,;d,

MN Lu {W/.Jl:o {2n—m—8—n—m—4—2n—4m+28=0
= =

Khido: ¢ .
MN.u, =0

MN Lu, 4n-2m—-16+n+m+4+n+2m—-14=0

n+6m=16 m=2
<:>{ <:>{ = M (2;0;0); N (0;10;6)
6n+m=26 n=

Lic nay (S) cotamla /(1;5;3) vabankinh1a R=IM = V35 nén (S) c6 phuong trinh dang
(x=1)" +(y-5) +(2-3) =35,

Ciu 44: Trong khong gian Oxyz cho diém A(1;—1;2). Goi M,N,K 14 hinh chiéu vuéng gbéc cta 4 1én
ba truc toa d6. Mit cau tim O tiép xtc voi mit phang (MNK) ¢ phuong trinh 1a:

4 1
A. x> +y'+z2°=6. B. x2+y2+22=§. C. x2+y2+22=§. D. X’ +)y +2° =

N-J N

Loi giai

Ta co: M (1;0;0),N(0;-1;0),K(0;0;2) nén phuong tinh mat phang (MNK) la:

x—y+§=1<:>2x—2y+z—2=0.Métcéucéntimcébénkinh de(O;(MNK))z

w | N

3 4
Phuong trinh mit cau la: x* +y° +2° = 3

Ciu 45: Trong khong gian Oxyz, cho hinh chop S.ABC c6 cac dinh S(1;2;-2),4(-1;0;-2),
C(3;-4;0). Tam giac ABC vudngtai B c6 d dai canh BC = 33 ddng thoi mat day (4BC)
vudng gbéc v6i mit bén (SAC). Goi / la trung diém cia AC . Mt cau tam / va tiép xtic véi

mit phang (SBC) c6 phuong trinh 1a:

A. (x—1)2+(y+2)2+(z+1)2:%. B. (x—1Y +(y+2) +(z+1) =%.
C. (x-1Y +(y+2) +(z+1) =%. D. (x—1)2+(y+2)2+(z+1)2=%.

Loi giai
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Taco: SA=(-2;-2;0)=S4=242; SC=(2;-6;2)= SC=2411

Khi d6: AC=(4;-4;2)= AC =6 = ASAC vuéng tai 4
(ABC) L(SAC)

Ta c6: < (ABC) N (SAC) = AC = SA L (4BC)

SA L AC,SA c (SAC)

Y

9
B

Goi (5) la mat cAu tim I(1;-2;-1) va tiép xuc voi mat phang (SBC)=R = d([,(SBC))
d(1,(SBC

((sBC)) _ic _1 :d(z,(SBc))=ld(A,(SBc))
d(4,(SBC)) AC 2 2
Ta ching minh dwgc BC L (S4B)

Goi H 1a hinh chiéu ctia 4 trén SB = AH L (SBC) = d(A,(SBC))=AH

AS.AB 634 3./34
Taco: AB=~AC* —BC* =3 = AH = = =R=""
JAS?+ 48> 17 17

18
17
Cau 46: Mot vé tinh quay quanh Trai Dat v6i do cao so voi mat dat 1a 18900 km. Ta xét trong khong gian

Ta co: IAN(SBC)=C =

Phuong trinh mit cau (S) : (x - 1)2 + (y + 2)2 + (z + 1)2 =

Oxyz véitam O 1a tam Trai Dat, 1 don vi dai trong khong gian Oxyz trong ting voi 6300 km

trén thuc té. Biét ban kinh Trai Dat khoang 6300 km. Phuong trinh biéu dién quy dao chuyén

dong cua vé tinh do 1a

A X +y +z22=4.  B.x’+y*+z2=16. C.x’+y +z°=2. D.x’+y +z°=5.

Loi giai

Khoang cach tir tim Trai Dat dén vé tinh 1a 18900 + 6300 = 25200 tuwong (rng bang 4 don vi.

Ta thay quy dao chuyén dong ciia vé tinh quanh Trai Dat 1a mot mét cau c6 tdm la tim Trai Dat

cé toa do 1a O(0;0;0)va ban kinh R =4. Do d6 phuong trinh mit cu la: x>+ y* +2z° =16.
Cau 47: Trong khong gian Oxyz (don vi do 1a cm), mit san nha da nang thugc mat phang Oxy . Mot qua

cau bang nhya nam trén mit san nha da nang va c6 tam 1(12;20;50) . Khi d6, mit ngoai ciia qua

cau nhya (S) c6 phuong trinh la:

A (x=12)" +(y—20)" +(z-50)" =122, B. (x+12) +(y+20) +(z+50)" =122,

C. (x—12)" +(y—20) +(z-50)" =20, D. (x—12) +(y—20)" +(z-50)" =50
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Loi giai
Do qua ciu ndm trén mét san nha da niang nén mit ngoai ciia qua cau tiép xuc vi mit phing Oxy
Ta c6: d(1,(Oxy))=R =50
Véy mit ngoai clia qua cu (S) c6 phuong trinh 1a(x —12)2 +(y —20)2 +(z —50)2 =507,

Ciu 48: Trong khong gian véi hé toa d6 Oxyz (don vi trén mdi truc 1a km), mot ngon hai diang duoc dat

& vi tri 1(1;5;5) nhu hinh v&. Ngon hai dang duoc thiét ké v6i ban kinh phi sang 1 5km.

Mot ngudi di bién di chuyén theo duong thang tir vi tri / (1;5;5) dén vitri 4 (7:14;11) Piém nao
sau ddy ma nguoi di bién di qua va van thudc ving phu sang cta ngon hai dang?
A M(3:87). B. N(0;4:8). C. P(7;3;0). D. O(7;11;3).
Loi giai
Phuong trinh mét cau dé mo ta ranh gii bén ngoai ciia ving phu sang trong khong gian 1a:

(x=1) +(y=5) +(z-5)" =25

Taco IM =(2:3:2) 5 Id = (6:9:6)=3IM va IM =(3-1)’ +(8=5)" +(7—5) =17 <5 nén

diém M nam trong mit cau. Vay ngudi di bién di qua diém M ma van thudc ving phu sang.
Ciu 49: Mot may Rada co tam hoat dong v6i ban kinh t6i da 1420 km. Ta xét trong khong gian Oxyz voi

tam O la vi tri may Rada, 1 don vi dai trong khong gian Oxyz tuong ung véi

10 km trén thue té. Hoi trong khong gian Oxyz trén, vt thé co toa do twong tng voi dap 4n nao

dudi day sé bi Rada phat hi¢n?

A. M(1;0;2). B. N(2-1L1). C. P(L1:V2). D. 0(3;0;0).
Loi giai
Ta thay quy dao cua Rada 1a mot khdi cau gidi han boi mat cau (S ) c6 tam la vi tri may Rada

c6 toa do 1a O(0;0;0)va ban kinh R=2.
Do d6 ta c6 phuong trinh mit cdu (S) X +y 4z =4,
Vit thé bat dau bj phat hién khi n6 nam trong hodc trén mat ciu (S ) .

Trong 4 dép 4n trén ta thdy co dap an C théa man phuong trinh mit cau (S ) cac dap an con lai
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Cau 50: Trong khong gian vdi hé toa do Oxyz (don vi trén mdi tryc toa do 1a km), mot may bay dang &

Vi tri A(3;— 2;1) va s€ ha canh ¢ vi tri B(2;— 5;0) trén duong bang. C6 mot dam may dugc mo

phong béi mat phing (P) tiép xuc véi mit cau (S):(x—2)2+(y+1)2+(z+1)2 =16 tai

b b

M —'——'—J . Tinh d6 cao cuia may bay khi di xuyén qua dam may dé ha canh (Gia st mit

dat ¢ vi tri may bay dang bay duoc coi 12 mit phing mét phang (Oxy))

A. é km. B. i km. C. l km. D.
5 5 5 -

km.

W | N

Loi gidi

\ _— 8 16 16 8
Matcau (S) cotam [(2;-1;-1); IM =| ——;——;— |=——(1;2;-2).
at cau (S) o tam I ) ( 5 9) 9( )

Vi (P) tiép xtic v6i (S) tai M nén c6 vecto phap tuyén la 712(1;2;—2).

. < 12 \ 10 25 7
Phuong trinh mat phang (P) la x—?+2 Vg -2 =3 =0 hay (P):x+2y—-2z+6=0
Gia st diém C(a;b;c) 1a vi tri ma méay bay xuyén qua ddém may d¢ ha canh, suy ra C e(P) va
badiém 4,B,C thing hang, C nim giita 4 va B..
Do d6 AC =kAB v6i k>0.Tacd: AC=(a—3;b+2;c-1),AB=(~1;-3;-1).

a-3=-k a=3-k
AC=kAB < b+2=-3k & b=-2-3k = C(3-k;-2-3k;1-k).
c—1=—k c=1-k

Ce(P):3—k+2(—2—3k)—2(1—k)+6:O:kzg suy ra c(?;__;_

2
Vay tai vi tri C d6 cao ciia may bay la g km.
PHAN II. Cau tric nghiém diing sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon dung hoic
sai.

Caul: Trong khong gian Oxyz, cho dudng thang d : x;rl = y;3 _z+2

1(3;2;0). Dudng thing d cit mit cau (S) tai hai diém 4, B sao cho 4B =8. Xét tinh ding sai

va mit cau (S) co tam

ctia cac khing dinh sau:
a) Phuong trinh mit phing (P) di qua diém 7(3;2;0) va vudng goc v6i dudng thing d c6

phuong trinh 1a x+2y+2z-7=0.
b) Goi H 1a hinh chiéu vudng ctia /1én 4. Khi do H (1;-1;2).

m GV. Phan Nhat Linh - & SDT: 0817 098 716




Chuong 5. PHUONG PHAP TOA PO TRONG KHONG GIAN TOAN 12 - CHUO'NG TRINH MO

AL

c) Mit cau (S)cé bankinh R=5.
d) Phuong trinh mit cdu (S): (x-3)" +(y-2)" +2* =25.
Loi gidi
a) Dung: Phuong trinh mit phing (P) di qua 7(3;2;0)va vudng goc v6i duong thing d nhan
i =(1;2;2) 1a vecto phép tuyén c6 phuong trinh:
1(x=3)+2(y-2)+2(z-0)=0= x+2y+2z-7=0

b) Sai: Goi H =d n(P) khido H ed = H(-1+1;-3+21;-2+2t)

Mt khic H e(P)= —1+1+2(-3+2t)+2(-2+2t)-7=0=1=2 nén H(L1;2)

2
¢) Ding: Khi d6 IH = (3-1) +(2—1) +(0-2)' =3 = R = 1H2+(%j =3 +4’ =5

d) Bing: Vay (S): ()6—3)2 +(y—2)2 +z°=25.

Ciu2: Trong khong gian Oxyz, cho 4(0;0;2), B(1;1;0) va mat cau (S):x*+y° +(z—1)2 :%.

Xét tinh dung sai cua cac khang dinh sau:

a) Mit cu (S) cotam 1(0;0;1).

b) Piém A nidm trong mit cau (S ) .

¢) Mit ciu tdim A va di qua B c6 ban kinh béang \/g .

d) Piém M thay ddi thudc (), gia tri nho nhét cua biéu thite MA® +2MB’ béng 5 .
Loi giai

a) Dung: Mt cau (S) c6 tim 7(0;0; 1), bankinh R = %
b) Sai: I4=1, R :%, IA> R nén A nam ngoai mit ciu (S).

¢) Pang: Mit cau tim 4 va diqua B c6 ban kinh AB =4/1* +1> + (—2)2 -6.

d) Sai: Goi K 1a diém thoa man KA +2KB =0 = K@ ; % : %}

2 2 —  \? — 35\
Ta c6: MA® + 2MB =(MK+KA) +2(MK+KB)
—3MK? + KA® + 2KB? + 2W(H + 2@) =3MK? + KA* + 2KB>.

Biéu thitc MA® +2MB” dat gi4 trj nho nhat khi va chi khi MK dat gia trj nhé nht.
Voi M thay déi thude (S)ta co MK, =|KI - R|= ‘1—%‘ !

min

Vay (MA®* +2MB*) =3MK., + KA +2KB’ :%+§+§:%.

min min
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Cau 3: Trong khong gian vdi hé toa d6 Oxyz, cho 4(0;1;1),B(1;0;-3),C(~1;-2;-3) va mat cau (S)

¢6 phuong trinh X + ) + 2z —2x+2z—2=0. Xét tinh dung sai ciia cac khing dinh sau:
a) Mt cau () c6 ban kinh R=2.

b) Mit phing (ABC) c6 phuong trinh 2x -2y +2z—-1=0.

42

¢) Mt phing (ABC) cit mit cau (S) theo mot dudng tron cé ban kinh bang =

d) biém D a;b;c) thuoc mat cau (S) sao cho thé tich tor dién 4BCD 16n nhat. Khi do,

—~

a+b+c=

W |

Loi gidi
a) Pang: Mit cau (S) cotam7(1;0;-1), ban kinh R=2.

b) Sai: AB = (1;—1;—4),% =(—1;-3;—4) nén mat phang (ABC) c6 mot vecto phap tuyén 1a
n= [E,E] = (~8;8;-4). Suy ra mit phang (ABC) c6 phuong trinh 2x -2y +z+1=0.

) ) 21-20-1+1 2 . o L
¢) bung: Ta ¢6 d (I ,(ABC )) = =—. Vay ban kinh dudng tron giao tuyén cua

22+ (-2) +1

2
mit phang (ABC) vamat cau (S) la r = \/RZ ~[d(r.(4BC))] =22 —@J =¥.

d) Ping: Tach ¥,y = %d(D,(ABC)).SABC nén ey 16n nhét khi va chi khi d (D, (ABC)) 16
nhét.

x=1+2¢
Goi A la duong thing qua diém / va vudng gbc v6i mit phing (ABC). Suy ra A:{y=-2t
z=—1+t¢

Goi D;;D, la céc giao diém cia A va mit cau (S). Toa do diém D;; D, théa man hé phuong

x=1+2¢ 2
=2t ‘=3 7 —4 -1 1 4 -5
trinh: Y = 3 = D, S :D, — =
z=—1+1 2 37373 37373
Xy 4z -2x+22z-2=0 3
£ NP 7 4 1 2
Ta thay: d(Dl,(ABC))>d(D2,(ABC)).Vay diém D 5;_?_5 = a+b+c:§.

Chu4: Trong khong gian véi hé toa do Oxyz, cho mit phang (P):x—2y+2z-2=0 va diém
1(-1;2; -1). Biét mdt cu (S) c6 tim / va cdt mit phang (P) theo giao tuyén 1a duong tron

(C) c6 dién tich 1a 257. Xét tinh ding sai cia c4c khing dinh sau:
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a) Ban kinh duong tron (C) 1a r=5.
b) Khoang cach tir 7 dén mt phang (P)la 3.
¢). Tam duong tron (C) co toa do 1a H (1;3;1).
d) Phuong trinh mét cau (S)l1a (x+ 1)2 +(y- 2)2 +(z+ 1)2 =16.
Loi gidi
Goi M la diém nam trén dudng tron giao tuyén cta (S) va (P). Tacd IM = R. Ap dung cong

thirc tinh ban kinh mdt cau trong truong hop mit cau (S) giao véi mit phing (P) theo giao

tuyén 1a dudng tron c6 ban kinh » 1a
a) Pung: Ta c6 duong tron (C)co dién tich 1a 257. Suy ra r =5=MH.
[-1-2.2+2.(-1)-2]

b) Bung: Ta c6 d (I;(P)) - =3=1IH
Ji+(-2) +2°
x=—-1+¢
c¢) Sai: Phuong trinh /H :qy=2-2¢
z=—1+4+2¢
x=-1+t¢ x=0
. s Trs A a1 a V=228 y=0
Vay toa do la H la nghiém ctia hé = = H(O;O;l).
z=—142¢ z=1

xX—2y+2z-2=0 t=1
d) Sai: Suyra R =MI* =IH*> + MH* =3* + 5" =34.
Vay phuong trinh mit cdu (§) 1 (x+1)° +(y=2) +(z+1)" =34,

Trong khong gian Oxyz, cho mit ciu (S) : (x —2)2 +(y +1)2 +(Z —l)2 =9. Xét tinh dang sai
ctia cac khing dinh sau:
a) Mt cau (S) cotam 1(2;-1;1), ban kinh R =3.

b) Piém M (1;3;5) nam trong mat cau.

c) Mitphang (P):x+2y—2z+8=0 citmitcau () theo giao tuyén la dudng tron cé ban kinh
r=2.

x=1+¢

d) Puong thing d:{y=¢  citmitcu (S) tai hai diém 4,B.Khi d6, dién tich tam giac I4B
z=3—¢

. 182

la: 3

Loi giai
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a) Bang: Mit cau (S) cotdm 7(2;-1;1), bankinh R =3.

b) Sai: Taco IM = \/(1 —2)2 +(3 +1)2 +(5 —1)2 =+/33 >R =3 néndiém M nim ngoai mit cau.

|2-2-2+§|
= =2
JU+22+(=2)

Suy ra mét phang (P):x+2y—2z+8=0 cat mit cu (S) theo giao tuyén 1a duong tron.

c)Sai: Tacd h= d([,(P)) <3.

Ban kinh dudng tron giao tuyén la r =~/ R* —h* =~/3* =27 =5

d) Dung: Pudng thing d ¢6 vecto chi phuong u = (1;1;-1), di quan diém N(1;0;3).

IN =(-1:1;2), [w,IN | =(3;-1;2). Goi H 14 trung diém cta 4B

U T—
IH=d(1,d)=[ = } \/%;AHz IAZ—Iszg :ABzZAHz@

u

3 3

1 1J@:2J§5 J182
3 N

Dién tich tam gidc I4B la: S,,,, = E[H.AB =3

Cau 6: Trong khong gian Oxyz,cho mit cau (S) c6 tam 1(2;3;-1) cit duong thing
(d):x—ll :Z:Z+25
2 1 -2
dinh sau:

tai hai diém 4,B sao cho 4B =16. Xét tinh dung sai cta cac khang

a) Puong thing (d) co vecto chi phwong 1a u= (2;1;-2).
b) Dudng thing (d) di qua diém A4(5;-3;-31).
c) Mit phing (P) chua 7(2;3;-1) va vudng goc v6i duong thang (d) c6 phuong trinh la
2x+y—-2z-9=0.
d) Mit cau (S) c6 phuong trinh 1a ()6—2)2 +(y —3)2 +(z+ 1)2 =225.
Loi giai
a) Diing: Pudng thang (d) cé vecto chi phuong 1 u = (2;1;-2).
5-11 -3 -=31+25 .
— "~ nén

b) Sai: Thay A(5;-3;-31) vao phuong trinh dudng thing (d) ta c6 =T >

diém 4 khong thudc duong thang (d).

c) Dung: Vi mit phang (P) chtra 7(2;3;-1) va vudng goc véi duong thang (d) nén (P) nhén
vecto chi phuong ctia (d ) lau= (2;1;-2) lam vecto phép tuyén. Khi d6, phwong trinh mit phang
(P)1a 2(x-2)+1(y-3)-2(z+1)=0 hay 2x+y—-2z-9=0.

d) Sai: Goi A 1a hinh chiéu cta / 1én dudng thang (d) nén /H va (d) vudng géc voi nhau.
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Goi mit phing (P) chita 7(2;3;—1) va vudng goc v6i dudng thing (d) c6 phuong trinh 1a
2x+y—-2z-9=0.

Suy ra, H la giao diém ciia dudng thang (d) va mit phang (P)

Vi H thudc duong thing (d) nén H (2t +11,¢,-2t - 25)

Mit khac, H thudc mat phang (P) nén toa do H (2¢+11,4,-2¢ — 25) théa man
2(26+11)+1—2(-2-25)-9=0 hay 1 =—7

Khi d6, diém H (3,~7,-11) va IH =[(-3-2)’ +(=7=3)’ +(=11+1)’ =15

2 2
Ta duoc R=\/IH2+(A—2BJ =\/152+(%j =17.

Vay phuong trinh mit cau (S) ¢6 tim 1(2;3;—1) vabankinh R=17 1a

(x=2) +(y=3) +(z+1)" =17* = 289.
Céu7: Trong khong gian Oxyz, cho diém 7(1;,—2;3) va diém M (-1;0;2). Xét tinh dung sai clia céc
khang dinh sau:
a) Mt cAu tam 7 va di qua diém M c6 bankinhla R=IM =+/3.

b) Phuong trinh mit cau tim / va di qua diém M c6 phuong trinh la
(x-1)’ +(y+2)2 +(z-3)"=9.
¢) Phuong trinh mit phang tiép xtic véi mat cau tai diém M 1a 2x+2y—z=0.

d) Phuong trinh mat cAu tAm /, ¢t truc Ox tai hai diém 4 va B sao cho do dai doan 4B = 2\/§
1a (x+1) +(y-2) +(z+3)" =16.

Loi gidi
a) Sai: R=IM =9 =3
b) Dung: Phuong trinh mit cdu tim 7(a;b;c), ban kinh R c6 dang
(x—a)2 +(y—b)2 +(Z—C)2 =R’
Suy ra (x—l)2 +(y+2)2 +(z—3>)2 =9.
c) Dung: Phuong trinh mit phing tiép xtc véi mit cau tai diém M di qua M (-1;0;2) va nhén

m(—2;2;—1) lam vecto phap tuyén 1a —2x+2y—z=0.
d) Sai: Goi H latrung diém AB suyra H 13 hinh chiéu vudng goc cta I 1én Ox nén H (1;0;0)

Khidé IH =13 = R=I4=~IH> + AH* = 4.

Phuong trinh mat cdu la: (x 1)’ +(y+2)" +(z-3)" =16.
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Chu 8: Trong khong gian Oxyz, cho ba diem A(1;2;-4), B(1;-3;1), C(2;2;3). Xét tinh dung sai clia
céc khang dinh sau:
a) Mt cdu (S,)tam 4, bankinh R =1 c6 phuong trinh la(x—1)" +(y-2)" +(z-4)" =1.

b) Bén kinh ctia mit cau (S,) c6 tim 1a 4 va di qua diém C 1a J50.

c) Mt cau (S,) nhan 4B 1am dudng kinh c6 phuong trinh la

(x—l)2 +(y+lJ2 +(Z+§j2 _2
2 2 2
d) Ban kinh R cua mit cau (S,) diquaba diém 4,B,C va c6 tim nam trén mat phing (Oxy)
1a R=+/26.
Loi gidi

a) Sai: Mat cau (S,)tam 4, bankinh R =1 ¢6 phuong trinh 1a: (x— 1)2 +(y- 2)2 +(z+ 4)2 =1
b) Pung: AC =(1;0;7) = AC = /50 . B4n kinh ctia mit ciu (S,) c6tamla A4 va di qua diém
C 1a AC=+/50

¢) Plng: AB = (0;-5;5) = 4B = 572 . Mit cu (S,) nhdn AB lam duong kinh nén c6 tim

2 2
I(l;—l;—ij, R=£=£ c6 phuong trinh 1a: (x—1)2+[y+lj +(Z+ij =£,
2 2 2 2 2 2

d) Pung: Goi phuong trinh mit cau (S,) codang x* +y* +2z* —2ax—2by —2cz+d =0, véi toa
do6 tam I(a;b;c).

Ae(S)  (-2a-4b+d=-21 [(a=-2
Taco: I(a;b;c)e(Oxy)=c=0{Be(S)=>1-2a+6b+d=-11<b=1
CE(S) —4a-4b+d =-17 d=-21

Bankinh R=va>+b*+¢* —d =4+1+0+21 =26
Cau9: Trong khong gian v6i hé toa dd Oxyz, cho 4(2;0;0),B(1;3;0),C(-1;0;3),D(1;2;3). Xét tinh
dung sai ciia cac khang dinh sau:

a) Mt cau (§):(x—2)" +y* +2% =25 co tam la diém 4.

b) Mit cau (S) tam O ban kinh O4 c6 phuong trinh (§):x* +)* +2° =4.

2 2
c) Mit cau () dudng kinh AC ¢6 phuong trinh (S): (x—%} +(y—%) + 27 :%.

d) Mt cau (S) ngoai tiép t&r dién ABCD c6 banh kinh R=6.

Loi giai
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a) Pung: Mit cau (S):(x —2)2 +y? 427 =25 c6 tam la diém A(2;0;0).

b) Diing: Tacé R=04=2 = Mitcau (§):x’ +)° +2° =4.
2 2
¢) Sai: TAm I(l;o;ij,b{mkinh Rzﬂzg = (5): (x—lj +y2+(z—§j =2.
2772 2 2 2 2) 2

d) Sai: Goi /(a;b;c) 1a thm mét cau di qua bén diém 4,B,C,D . Khi dé:

AI* = BI* (a—2)z+bz+cz=(a—1)2+(b—3)2+c2

AP =CI* & 3(a-2) +b* +c* =(a+1) +b* +(c-3)

AP =DI*  |(g=2) +b* +¢ =(a-1) +(b-2) +(c—3)

a-3b=-3 a=0

sda-c=-1 & 1b=1=1(0;1;1). Bankinh: R=14=~2+1*+1> =6.
a—-2b-3c=-5 c=1

Céu 10: Trong khong gian Oxyz, cho mit cau (§):x* +y° +z° —2x + 4z +1=0. Xét tinh diing sai cta
céc khang dinh sau:

a) Toa dd tdm 7 clia mat clu 1a (l; 0; —2).
b) Dién tich mit cau bang 167r(dvdt) .

¢) Biém A(1;2;3) nam trong mat cau.

o . -1 -2 \ .
d) S6 diém chung ctia dudng thang A:gzyTz z 0 va mat cau (S) bang 0.
Loi giai
x,=-2:-2=1
a) Plng: Toa d6 tAm / ciia mit cau la y,=0:2=0 = 1(1;0;—2).
z,=4:-2=-2

b) Ding: R=I>+ 0% +(-2) =1=2 = S, =47k’ = 47.2> = 167 (dvel)
¢) Sai: I4= (0;2;5) = ‘ﬁ‘ =02 +22+5 =429 >2 = diém 4 nim ngoai mit ciu.

d) Ping: Puong thing A di qua M (0;1;2) va nhan u = (2;1;-2) 1am mot vecto chi phuong.

7| s o |
d(I,A):‘[ 1;‘ ] = 4698 >R = A khong cat (S) = so diém chung cua dudng thang A va

mit cau (S) béang 0.
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Cau 11: Trong khong gian Oxyz, cho mit cau (S):x” +)° +(z—1)2 =5 va hai diem A(2;-2;4),

B(-3;3;—1). Xét tinh dung sai cua cac khang dinh sau:
a) Mit cdu (S) cotam 1(0;1;-1).
b) [R—d| <2 véi d 1a khoang céch tir tim / mit cau (S) dén mit phang (P):x+y+1=0.
c) Puong thang 4B khong cdt mat cau (S).
d) Piém M thay doi thuge (S), bieu thire 2MA° +3MB’ dat gié tri nho nhét bang 105 (Lam
tron két qua dén hang don vi).
Loi gidi
a) Sai: Mit cau (S) c6 tim 7(0;0;1) va bankinh R = N
b) Ding: Ta c6 khoang cach tir tim 7(0;0;1) dén mat phang (P) 1a

Cro+1.0+01+1 V2
L(p) JEi12+0° T

\B—% ~1,53<2

va ‘R—d

(2.(P)

¢) Sai: Ta c6: AB = (—5;5;—5),E =(-22-3)= [E,E] =(-5;-5;0)

AB, Al ‘ _5)° £ (=5)2 +0° q ,
Vay d([ 15) = ‘[ — J = \/( ) +( ) i =£z0,82<R nén duong thang AB cat (S)
’ 2
4Bl sy ste(sy 3

tai hai diém phan biét.

d) Sai: Mt chu c6 tam 7(0;0;1), ban kinh R=+/5 .

Goi E la diém thoa man: 2EA+3EB = 0= E(-1;1;1),EB = (~2;2;-2), EA = (3;-3;3)
- —\2 —_ —\2

Xét P =2MA* +3MB? = 2(ME+EA) +3(ME+EB)

= OME®* + AME.EA+2EA* + 3ME* + 6ME.EB + 3EB>

=SME® +2EA> +3EB* + 2%.{2@4 + 3@) =SME* +2EA*> +3EB?
%I_/

0
Biéu thirc P dat gia tri nho nhét khi va chi khi ME dat gia tri nho nhat.

Taco IE =(-1;1,0) = IE = V2 <R suyra E nim trong mit cAu nén
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ME_ =R—1IE=5-2 véi EB=23,EA=33

Vay P

min

= SME,,” +2E4> +3EB* =5.(\5 —\E)z + 2.(26)2 +3.(3ﬁ)2 ~108
Cau 12: Trong khong gian véi hé truc toa d0 Oxyz, cho mat cau (S ) cd6 phuong trinh
(x— 4)2 +(y- 3)2 +(z+ 1)2 =169 . Xét tinh dung sai ciia cac khang dinh sau:
a) Mt cau (S) c6 duong kinh bing 13.
b) Dién tich mit cau S, =3387.
¢) Mit cdu () tiép xtic véi mit phang (P):x—2y—2z-39=0.
d) Mit cau (S) cét truc Oz tai hai diém phan biét 4, B sao cho 4B =24,
Loi giai
Mit cau () c6 tam I(4;3;—1) va ban kinh R =13.
a) Sai: Dudng kinh clia mit cu (§) 1a d =2R=2.13=26.
b) Sai: Dién tich mt cau bang S, =4.7.R> =4.7.13> =6767.
|ra-23-2.(-1)-39)

JP+(=2) +(-2)

c) Pung: Ta c6 d(],(P)) =13 = R nén mit cau (S) tiép xuc véi mit

phang.
d) Pung: Goi H 1a hinh chiéu cta 7 1én truc Oz nén H (0;0;—1) va H la trung diém cua AB

TH = (~4-3;0) = IH =|(=4)’ +(-3)’ + 0 =5.

Taco AH =~R> —IH* =13 -5* =12.
Do H latrung diém ctia AB nén AB=2[H =2.12=24.

Cau 13: Trong khong gian Oxyz (don vi trén moi truc tinh theo kilomét), mot tram thu phat song dién
thoai di dong duoc dat ¢ vi tri 7(1;3;7). Tram thu phat song d6 dugc thiét ké v6i ban kinh phu
song 1a 3 km. Xét tinh dung sai cta cac khang dinh sau:

a) Phuong trinh mat clu (S ) dé mo ta ranh gi01 bén ngoai cua vung phu séng trong khong gian
1a (x+1)2 +(y+3)2 +(z+7)2 =9.

b) Néu ngudi dung dién thoai & vi tri diém 4(2;2;7) thi ¢ thé sir dung dich vu ctia tram thu
phat song do.

¢) Néu ngudi dung dién thoai & vi tri c6 toa do B(5;6;7) thi khong thé sir dung dich vu ctia tram
thu phat song do.

d) Tinh theo dudng chim bay, khoang cach 16n nhat dé mot ngudi o vi tri ¢ toa do B(5;6;7) di

chuyén duoc toi ving phu song theo don vi ki-16-mét 1a 8 km.

Loi giai
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a) Sai: Phuong trinh mit cau (S) tdm 7(1;3;7) ban kinh 3 km m6 ta ranh gi6i bén ngoai cua

ving phu song trong khong gian 1a (x — 1)2 +(y —3)2 +(z- 7)2 =9.

b) Dling: Ta co: I4 = \/(2 - 1)2 +(2- 3)2 +(7- 7)2 =+/2 <3 nén diém A4 ndm trong mit ciu. Vi
diém A nim trong mat cAu nén nguoi dung dién thoai & vi tri c6 toa do A(Z; 2;7) 6 thé st dung

dich vu cta tram thu phat song do6.

c)Pung: Tacd: IB = \/(5 - 1)2 +(6— 3)2 +(7- 7)2 =5>3 néndiém B nim ngoai mit cdu. Vay
nguoi dung dién thoai & vi tri co toa do B( 5;6;7 ) khong thé st dung dich vy cta tram thu phat
song do.

d) Dlng: Ta cé: I—B(4;3;0); IB = \/(5—1)2 +(6—3)2 +(7 —7)2 =5>3 nén diém B nam ngoai

x=1+4¢
mit cau. Phuong trinh duong thang BI dang: { y =3+3¢.
z=7

Goi mit cau (S)NBI = E suy ratoa dd E 1a nghiém cia hé

3
l':_
5
17
xX=— 17
5 :E(?—7JDEB~17
24
x=1+4t Y=
femy
z="17 3
f=-=
(x=1 +(y=3) +(z-7)" =9 5
7
__§:>E[—Zé7j:>EB 8
5’5
_6
a;
_Z=7

Viay khoang cach 16n nhat ¢é mot ngudi o vi tri co toa do B(5;6;7) di chuyén dugc t6i ving phu
song theo don vi kilomét 1a 8 km.

Cau 14: Céc thién thach c6 duong kinh 16n hon 140 m va c6 thé lai gan Trai Dt & khoang cach nho hon
7 500 000 km duoc coi 1a nhitng vat thé c6 kha ning va cham gay nguy hiém cho Trai Dat. Dé
theo ddi nhitng thién thach nay, ngudi ta da thiét 1ap cac tram quan sat cac vat thé bay gan Trai
Dat. Gia sir c6 mot hé théng quan sat c6 kha ning theo ddi cac vét thé & do cao khong vuot qua
6 600 km so véi muc nude bién. Coi Trai DAt 1a khéi cau ¢ ban kinh 6 400 km. Chon hé truc
toa d0 Oxyz trong khong gian co géc O tai tam Trai Dat va don vi d6 dai trén mdi truc toa do 1a
1000 km. M6t thién thach (coi nhu mot hat) chuyén dong véi toc d6 khong doi theo mot dudng
thang tir diém M (6;20;0) dén diém N (-6;-12;16).
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—

6400km 6600km

x=6+3t
a) Puong thang MN c6 phuong trinh tham s 12 { y =20+8¢ (e R).
z=—4t

b) Vi tri dAu tién thién thach di chuyén vao pham vi theo ddi cua hé théng quan st 1a diém
A(—3;—4;12).

¢) Khoang cach giira vi tri dau tién va vi tri cudi cing ma thién thach di chuyén trong pham vi
theo ddi cuia hé théng quan sat 1a 18 900 km (két qua lam tron dén hang trim theo don vi km).

d) Néu thoi gian di chuyén cua thién thach trong pham vi theo di ctia hé thong quan sat 1a 3 phut
thi thoi gian n6 di chuyén tir M dén N 1a 6 phut.

Loi giai

a) Dung: Vecto chi phuong ciia dudng thing MN 1a MN =(~12;-32;16) = —4(3;8;~4).

x=6+3¢
Phuong trinh tham s6 cua duong thang MN 1a: { y=20+8¢, te R.
z=-4t

b) Sai: Dé tim vj tri dau tién thién thach di chuyén vao pham vi theo ddi, ta can tim diém giao
cua dudng thing MN véi mit cau c6 tam O(0;0;0) va ban kinh R=6,4+6,6=13

Phuong trinh mat cau 1a: x* + y* + z2 =13,
Thay x=6+3¢; y=20+8¢ va z=—4¢ vao phuong trinh mit ciu ta duoc:
(6+3)" +(20+8¢)" +(—41)" =13% < 89> +3561 +267 =0

Giai phuong trinh ta tim dugc ¢ = -3 hodc ¢t =-1.

Thay ¢ =-3 va t=—1 vao phuong trinh tham s6 ciia duong thaing MN ta dugc hai giao diém
cua MN va mit cau la (-3;-4;12) va (3;12;4). Nhan thdy tr M dén N thi hoanh d c6 xu
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c) bung: Ta c6 B(-3;-4;12)

Khoang cach gitra vi tri dau tién va vi tri cuoi cung 1a 4B :

AB = \/(_3 ~3)" +(-4-12)" +(12-4)" =24/89 twong duong voi ~ 18900 km.

d) Pung: Thoi gian thién thach di chuyén tir M dén N la:

MN =\/(6+ 6)" +(~12-20)" +(16—-0)" =4+/89 = 24B nén do d6 t:%s ~ 6 (phut).

PHAN lIl. Cau tric nghiém tra 1&i ngdn
Cau1l: Ban kinh mit ciu di qua bén diém M (1;051), N(1;0;0), P(2;1;0) va O(L;1;1) co6 dang

Ja

7; a,b e N vanguyén t6 cing nhau. Khi d6 gia tri ciia biéu thirc S =4’ bao nhiéu?

Loi gidi
Goi phuong trinh mit cau (§): x*+y* +2° —2ax—2by—2cz+d =0, (a2 +b*+c’ —d >O).
Do (S) di qua bon diém M, N, P, O nén ta c6 hé phuong trinh:

a=
2a-2c+d=-2
2a+d=-1
+
—4a-2b+d=-5 2

)
Il

2a-2b-2c+d=-3

>~
Il
NN = = W
S
<
=
1]
_
7~ N\
N | W
N—
)
7~ N\
[ —
N——
LS
VR
N |~
N—
[ )
|
1]
N|§|

QU
Il

Khi d6 gia tri cta biéu thirc S =a’ =3 =9.

Cau 2: Trong khong gian vdi hé truc toa d6 Oxyz, cho mat clu (S ) cotam [ (a;b;c) nam trén dudng

thang (d):%sz 12 vi tiép xGc voi hai mit phing (P):2x—z-4=0,
(0):x-2y-2=0.Téng P=a+b+c bang bao nhiéu?

Loi giai
Goi tim mit cau 1a I(a;a+La+2)e(d). Do mit cau tiép xuc véi (P) va (Q) nén
a(1:(P))=d(1:(0)
2a-a-2-4 |a—2(a+1)-2]

NG 5

Tam matcaula 7(1;2;3)=> P=6

Suy ra <:>|a—6|:|—a—4|<:>a:1.
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4 1 5
Cau3: Trong khong gian Oxyz, cho hai duong thing A x; =7 _1 =z +2 va
x—2 y+ 3 z ., e N X , P . . 2 . .
A, 0 = 3 = T Trong tat cd mdt cau ti€p xuc voi ca hai duong thang A, va A,. Goi (S5)
12 mit cau c6 ban kinh nho nhét. Dién tich cia mit cau d6 ¢ két qua bang bao nhiéu? (Iam tron
dén hang phan truc)
Loi giai
Ta d& dang kiém ching dugc A, va A, chéo nhau
Vi mit cau (S )tiép xuc voi hai dudng thang A,,A, vaco ban kinh nho nhat. Suy ra mit ciu (S )
1a mat cau duong kinh 4B (v6i AB 1a doan vudng goc chung cia ALA,)
Ta co: A, di qua M (4;1;—5) va co VTCP u: =(3;-1;-2)
| _ [i )
A, di qua N(2;-3;0) vaco VTCP u, =(1;3;1) suyra d(A,A,)=F——=c"1=2J6
H:uA] 7”A2:|
AB d(AA . 3
Vay ban kinh R == :¥ =+/6 . Dién tich mit cAu (S)la S=zR* =67 ~18.8
A < A 2 2 2 P 2 x=2 y+4 z-3
Cau4: Cho mit cau (S):(x—1)" +(y+2) +(z-3) =25 va duong thing d: = = .

1 3
Duodng thang d cit mit cau (S) tai hai diém phan biét trong d6 M (x,,5¥,,32,,) V6i x,, >0

Gia tri biéu thirc T = xi +yh +zi bang bao nhiéu? (Lam tron két qua dén hang phén trim)
Loi giai
A . ) \ 2 1 2
Thay toa do tam [ (1;—2;3) vao phuong trinh dudong thang d , ta dugc: _E # T #0.
Nén duong thang d khong di qua tam 7(1;-2;3).

x=2+2t
Ta c6 duong thing d : y=—4+t,(teR) voi Med<:>M(2+2t;—4+t;3+3t)
z=3+3¢t

Thay diém M (2 +2t;—4 +£;3 +3t) vao phuong trinh mt cau (S ), ta duoc:

(24201 +(-4+1+2) +(3+3t-3) =25 (2t +1)" +(r-2) +(3t) =25
<147 +5=25

t:\/7o gy 2+2\/70;_4+\/70;3+3\/70
, 10 7 7 7 7
ST =—<
7 J70 270 J70 . 3470
tz—T:>N 2 - . - 3 -
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2770 ) J70Y 370 )
Vay xfu+yj4+z§4=(2+ - J +(_4+T] +(3+TJ ~ 70,51

Cau5: Cho 3 diém M (2;3;3),N(2;-1;-1),P(-2;-1;3) vamit phing («):2x+3y—z+2=0.Phuong

trinh mat cau di qua3 diém M ,N, P vaco tam thudc mat phéng (a) ¢6 ban kinh bﬁng bao nhiéu?
Loi giai

Phuong trinh mit cdu (S) c6 dang: x* +y* +z° —2ax—2by —2cz+d =0 véi

a’+b>+c’ —d>0.

da+6b+6c—d =22
Mit cau qua M,N,P=:4a-2b-2c-d =6
4a+2b—6c+d=-14

Miit ciu ¢ tm I(a;b;c) thudc mat phang (a)=2a+3b-c+2=0.

a=2
Giai hé ta dwoc: <b=-1=1(2;-1;3).
c=3

Ban kinh ctia mit cau la: R=IM =4.

Cau 6: Trong khong gian véi hé truc toa d6 Oxyz , mat cau co tm [ (1; 2;—1) va tiép xuc voi mat phé'ing
(P):2x—2y—z-8=0 c6 phuong trinh (C):x’ +y* +2z* —2ax—2by —2cz+d =0. Tinh gia
tri clia biéu thitc a+b+c+2d.

Loi giai
2-4+1-8

N

Phuong trinh mit cau (C): (x - 1)2 +(y-2)+ (z + 1)2 =9

Ban kinh mat cau la: » = d(];(P)) =

Sx+y +2°-2x-4y+2z-3=0suyraa=1;b=2;c=-1;d =-3.
Hay a+b+c+2d =1+2+(-1)+2.(-3)=—4.

Cau7: Trong khong gian voi hé toa dd Oxyz , phwong trinh mit cau (S ) cotam [ (1;3; 2) va co mot tiép
-1 -1
tuyén 1a duong thang A : T = yT = il codang x* + y* +z> —2ax —2by —2cz+d =0. Tinh
T=a+b+c—d.
Loi giai

R M,(L10)eA —
Ta c6 duong thang A:q _ .Suyra MM, = (0; —2;—2).
u=

(LL-1)
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Caiu 8:

Cau 9:

AL
ii, MM
Vi A 12 mot tiép tuyén ctia mit cAu (S)nén R= d(M,A)= [ B ] - ‘/\/2? ~22.
u

Khi d6 phuong trinh mit cau (S) c6 dang: (x - 1)2 +(y- 3)2 +(z- 2)2 =8

®x2+y2+22_2x_6y_4z+6:():) =>T=a+b+c—d=0.

QU O
Il
o D W =

Trong khong gian véi toa d6 Oxyz , cho mit cau (C) : (x - 1)2 + (y - 2)2 + (z + 3)2 =11. Puong
th'fmg d la tiép tuyén clia mit cAu (C ) tai diém A(2;1;0) ¢o6 vecto chi phuong la Z =(-1;b;c)

Xt =§=212. Tinh gia tri b+ c( két qua lam tron dén

va vudng goc voi duong thang A:
hang phén trim).
Loi giai
Mit cau (C) co tam 7 =(1;2;-3), khi d6 74 = (1;-1;3)
Puong thang A c6 vecto chi phuong Z =(1;2;1)
Do d 1a tiép tuyén ctia mit cau tai diém A(2;1;0) nén JAu, =0 -b+3¢—1=0

Lai c6 d vudng goc voi duong thing A nén ZZ =02b+c—-1=0

br3e—1=0 |7
Ta c¢6 hé¢ phuong trinh =

2

7 Vay b+c=>~0.71.
2%+e-1=0 3 7

7

c=
Trong khong gian Oxyz cho A(-2;0;0); B(0;-2;0); C(0;0;-2). D 1a diém khéc O sao cho
DA, DB, DC &bi mot vudng goc. I(a;b;c) 1a tam mit cdu ngoai t& dién ABCD. Tinh
S=a+b+c.
Loi giai

Goi D(x;y;z):Ez(x+2;y;z); @z(x;y+2;z); C—Dz(x;y;z+2).
Vi DA,DB,DC d6i mdt vudng goc nén:

AD.BD =0 x(x+2)+y(y+2)+22=0

ADCD=0< x(x+2)+y2+z(z+2):0<:>x=y:z=—§.

BD.CD=0 X +y(y+2)+z(z+2)=0

I(a;b;c) 1a tm mit clu ngoai tiép tir dién ABCD nén:
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AL

I4d=IB (a+2) +b*+c* =a* +(b+2) +c
IA=IC & (a+2)2+b2+02 =az+b2+(c+2)2

IA=1ID 2 2 2
(a+2) +b*+? :(a+§j +(b+§j +(c+ij

3
a=b .
S<a=c <:>a=b=c=_?.Véya+b+c=—1.
4a+4=8a+?

Cau 10: Trong khong gian véi hé truc toa dd Oxyz, cho mat ciu (S) tam / (—2;3;0) va duong th?mg

x—4 y-3 z-3
) 1
cho 4B =38. Tinh ban kinh ctia mit cu (S).

A . Biét duong thang A cét mit cau (S) tai hai diém phén biét 4,B sao

Loi gidi
Gid str mt cau () c6 phuong trinh (§):x* +y° +2* +4x -6y +2m =0.
Mit cau (S) cotam 7(—2;3;0) va ban kinh R=+13-2m voi m <§.

Puong thing A di qua diém M (4;3;3) va co mot viep 1a u = (2;1;2).

‘; =3,

Khoang cach tir tim / dén duong thang A bang: d =d (I ;A) =

Vi dudng thing A cit mit cu (S) tai hai diém phan biét 4,B sao cho 4B =8 nén ta c6
AB’

d*+ =R’ <=3 +16=13-2m < m =—6. ( théa diéu kién).

Suy ra ban kinh mit cau la R =/13-2.(-6) =5.

Cau 11: Trong khong gian Oxyz , mdt vom dugc thiét ké c6 bé mit 1a mat
cu tim 1(1;2;20), ban kinh bang 50 m va c6 day nim trén mait
phang (Oxy). Chiéu cao ciia vom 1a bao nhiéu? (biét don vi ctia hé

truc toa do 1a mét)

Loi giai
Khoang cach tir tim / dén mat phang (Oxy) 1a 20 m.

Vay chiéu cao ctia vom 1a 20+ 50 = 70 m.
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Cau 12: H¢ théng dinh vi toan cau GPS 1a mot hé théng cho phép xac dinh chinh xac vi tri cua mot vat
trong khong gian. Céch thic hoat dong ciia GPS nhu sau: Trong ctng mét thoi diém, vi tri M
cua mot vat s€ duogc xac dinh béng 4 v¢ tinh cho trudc, cac vé tinh nay co gén may thu tin hiu,
bang cach so sanh thoi gian tir lic tin hidu dugc phat di véi thoi gian nhén tin hiéu phan hoi thi
s€ xac dinh dugc khoang cach tir cac v¢ tinh dén vi tri M . Nhu vay, vitri M 1a giao diém cua
4 mit cau c6 tam 1a 4 vé tinh da cho. Gia st trong khong gian Oxyz, 4 vé tinh c6 toa do 1a
A(-1;6;3), B(4:8;1), C(9;6;7), D(-15;18,7). Biét khoang cach tir M dén cac vé tinh lan luot
la MA=6, MB=17, MC =12, MD =24 .Khi d6 toa d diem M (x,,;y,,;z,, ). Tinh gié tri biu
thac I'=x,, +y,, +z,,.

Loi giai

Goi M (a;b;c). Khi do ta co:

1N
+
—_
~—
+
/-\

~6) +(c-3) =36 @’ +b* +c* +2a—12b—6¢+10=0 (1)

(

(a—4) +(b=8) +(c—1) =49 = a® +b* +c* ~8a—16b—2c +32=0 (2)
(a=9) +(b=6) +(c—7) =144 = a* +b* +* ~18a—12b—14c+22=0  (3)
(a+15) +(b=18)" +(c~7) =576 = a® +b* + ¢ +30a—36b—14c+22=0 (4)
Gidi h¢ gdm 4 phuong trinh trén ta dugc a =1;6=2;c=—1 nén M (1;2;-1).

Vay T=1+2+(-1)=2.

HET.
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AL

Dang 3: Vi tri twong ddi lién quan dén mat ciu va rng dung thyc té

Phwong phap: Co6 ba truong hop nhu sau:

Mat cau

ax, +by, +cz, +d| . o
=| ! L |Va so sanh véi ban kinh R

Tinh d(1;(P))

p)
Mt phing d (1;(P)) >R Mit phang khong cat mat cau
d (1 ;(P)) =R Mit phang tiép xtc mat cau tai M
d([;(P)) <R Mit phing cit mit cau
s3]
Tinh d(I;d) T va so sanhd (1;(P))> R v6i ban kinh R
i
Puong thang d(1;d)>R Puong thang khong cat mit cau
d(1;d)= Dudng thang tiép xic mat cau
d(1;d)<R Puong thang cat mit cau
Tinh M va so sanh v6i ban kinh R i
Piém IM >R biém M ndm ngoai mat cau
¢ IM =R Pi€ém M nam trén mat cau
IM <R Diém M nam trong mit cau

BAI TAP TU LUAN

Bai tap 1: Trong khong gian véi hé truc toa dd Oxyz , cho mit phang (P) :2x+3y+z+17=0 va mit cau
(S):x*+ ) +2° —2x+4y—2z-8=0. Xét vi tri tuong dbi clia mit phang (P)va mit cau(S).
Loi giai

Mgt cdu () ¢ tam 7(1;-2;1), ban kinh R =14 va d(1,(P)) =M =14 .

V22 3241
Véy mit phiang (P)tiép xtic véi mit cau(S).
Bai tap 2: Trong khong gian vai hé truc toa dd Oxyz, cho mat cau (S) : (x —1)2 +(y —2)2 +(z +3)2 =4
va mit phiang (P):x+y—z+4=0.Xét vi tri twong ddi ciia mit phang (P) va mit cau (S).
Loi giai
C 24344 10

Jeera(-p V3

>R

Mt cau () cé tam 7(1;2;-3), bankinh R=~/4 =2 va d(L,(P))

Véy mit phang (P)va mat ciu(S) khong cé diém chung.
Bai tap 3: Trong khong gian Oxyz, cho mit cau (S):(x+1)2 +(y—2)2 +2z°=9 va duong thiang co

-1 y-2 z-3

phuong trinh A : x2 5 . Tim vi trf twong di cia duong thang A va mit cau (S)

Loi giai

Mit cau (§):(x+1)" +(y—2)" + 2> =9co tam I(~1;2; 0) bankinh R =3
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AL

Goi H 14 hinh chiéu vudng goc cta I trén A thi tacd H(1+2t,2-2t;3+1), teR.

Khi d6: IH = (2 +2t;—2t; 3+ t) . M6t vecto chi phuong ctia A 1a u = (2; -2; 1) .

Ta co: Fl.ﬁ=0c>4+4t+4t+3+t=0<:>t=—z.

99 9 V81 81 81 3 3

Vay dudng thing A cat mit cau (S) tai hai diém phan biét.

x=4+2t

Bai tip 4: Trong khong gian Oxyz, dudng thang d :{y=3+¢ ,t€R. Viét phuong trinh mit cau (S) c6

z=3+2t

tam /(-2;3;0) va duong thang d cét mit cau (S ) tai hai diém phan biét 4, B sao cho do dai doan thing

Bai tap 5: Trong khong gian véi hé toa dd Oxyz , cho hai dwdng thing chéo nhau d :

Loi gidi
Goi H 1a trung diém cia AB = [H | AB, AH =4 .
Duodng thang d di qua diém M (4;3;3) va ¢6 1 vecto chi phuong U= (2:1;2).
Ta c6: IM = (6;0;3) = [W,;t] =(-3;-6;6)
Wﬂ?‘ 3 +(=6) + 6

:>[H=d([,d)=H: _ i|=\/( )+( )+ =3

[ V224422
Khidé: R =14 =IH* + AH* =25=R=5.
Mit cau (S) c6 tim 7(—2;3;0) va ban kinh R =5 nén c6 phuong trinh la:

(x+2)2+(y—3)2+z2 =25.
x=2 :y—3 :z+4
3 -5

x+1 y-4 z-4

5 T Viét phuwong trinh mit cau cé ban kinh nho nhét tiép xtc véi ca hai duong

thang (d),(d").

Loi gidi
Pudng thing d c6 mot vecto chi phuong 1a u, =(2;3;-5).
Pudng thing d' c6 mt vecto chi phuong 1a u,, =(3;-2;-1).
Goi M ed = M (2+2m;3+3m;—4—5m) va N ed' = N(-1+3n;4-2n;4—n).
Khi dé ta co M—N:(—3+3n—2m;1—2n—3m;8—n+Sm).

MN 1a duong vudng goéc chung ciia d va d' khi va chi khi {

MNL1d |[MNu,=0
V<:> T
MN 1d MN.au, =0
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AL

2(-3+3n-2m)+3.(1-2n-3m)—-5(8—n+5m)=0 {—38m+5n=43 {m:—l
o o )
3(—3+3n—2m)—2.(1—2n—3m)—1(8—n+5m)=O —Sm+14n=19

n=1
Suy ra M (0;0;1), N(2:;2;3).
Goi I 14 trung diém cia suy ra I(L1;2) va IM =IN =NI* +1° +1° -3.

Khi d6 mit cAu tdm 7, ban kinh R =+/3 tiép xtic v6i hai dudng thing d, d'14n luot tai M va

N

Do MN la khoang céch giita hai duong thang d, d' nén mit cau duong kinh MN 14 mit cau c6

ban kinh nho nhét tiép xtic voi hai duong thang d, d’.

Vay phuong trinh mit cau can tim la (x - 1)2 +(y- 1)2 +(z— 2)2 =3.
Bai tip 6: Trong khong gian v6i hé toa dd Oxyz cho mit cau (S): x* +y” +2° —4x+2y—-22z-3=0 va
diem A(5;3;-2). Mot duong thing d thay d6i luon di qua A va ludn cit mit cu tai hai diém phan biét
M, N . Tinh gia tri nh6 nhit cta biéu thuc S = AM +4AN .

Loi giai
Mit cdu (S) 6 tam 7(2;-1;1), bankinh R=3.
AI =34 > R= A nim ngoai mit ciu (S).

Do hai diém M,N nam & vi tri hai dau mot diy cung nén dé S_. thi N nam giira 4 va M .

Goi H la trung diém MN = IH | MN,NH = %MN .

S =4(AH - NH)+ AH + NH =5A4H —3NH

S=5JAI? —IH? =3JR* —IH* =5\34—x* =39 —x*,x = IH .

Xétham sé f(x)=5v34—x* -39 x*,(0< x <3).

o 3 —Sx 3x _ -5 3
bao ham: f (x)_\/34—x2 +\/32—x2 _x(\/34—x2 +\/32—x2}
Xét[ -

L3 ]>0 & 5I—x2 <334—x°
V34-x No—x?

©225-25x> <9.34—9x” <> 16x° + 81> 0 (luén ding).
Suyra f'(x)20,Vxe[0;3), /'(x)=0< x=0 = f(x) dong bién trén [0;3).

Suy ra r[r01131)1f(x) = f(O) =534 -9,
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S

Bai tip 7: Trong khong gian véi hé truc toa dd Oxyz , dai kiém soat khong luu san bay c6 toa do O(O; 0;0)

, mdi don vi trén truc tng véi 1 km. May bay bay trong pham vi cach dai kiém soat 417 km s& hién thi trén
man hinh ra da. Mgt may bay dang & vi tri A(—688;—185;8), chuyén dong theo theo duong thang d ¢
vécto chi phuong 1a u= (91;75;0) va hudng vé dai kiém soat khong luu. Hay xéc dinh toa do vi tri sém

nhat ma may bay xuat hién trén man hinh ra da.

---------------

-

Qrs.

~
~
———— e

Loi giai

Phuong trinh tham s6 cta duong thang d di qua A(—688;-185;8) va nhan u =(91;75;0) lam

x=-688+91¢
vécto chi phuong la { y =—-185+75¢.
z=8

Goi B lavi tri sém nhat ma may bay xuat hién trén man hinh ra da.

Vi Bed = B(—688 +915;,~185+75;8).

Vi B 1a vi tri s6m nhat ma may bay xuat hi¢n trén man hinh ra da nén

OB =417 & [(=688+911)" +(~185+75()" +8* =417
(=3

< 13906¢* —152966¢ +333744 =0 < [

Véi t =3 = B(-415;40;8) = AB ~ 353,77 km

Vé6i t =8 = B(—88;415;8) = AB ~ 848,53 km

Do 353,77 < 848,53 vi tri may bay xuat hién sém nhét la B(—415;40;8).
Bai tap 8: Trong khong gian v6i hé truc toa do Oxyz ( don vi trén mdi truc 1a mét), mot ngon hai ding duoc
dat & vi tri 7(21;35;50) va ngon hai dang d6 dugc thiét ké véi ban kinh phii sang 1a 4 km. Néu ngudi di

bién di chuyén theo dudng thang tir vi tri 7(21;35;50) dén vi tri D(5121;658;0). Hay tim vi trf cudi cling

trén doan ID sao cho ngudi di bién c6 thé nhin thiy duoc anh sang tir ngon hai ding ( két qua lam tron t6i
chir s6 thap phan thir hai).
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Loi giai

Phuong trinh mit ciu dé mo ta ranh giGi bén ngoai cua ving phu sang trén bién ciia ngon hai
dang 13: (x—21)" +(y —35)" +(z—50)" = 4000°.
Ta o ‘E‘ = 26400629 > 4000 nén diém D nim ngoai mit cAu.

Dudng thing /D di qua diém 7(21;35;50)va nhan D = (5100;623;-50) lam vécto chi phuong

x=21+5100¢
nén phuong trinh tham s6 cua ID 13 { y =35+ 623¢
z=50-50¢

Gia st H 1a diém cudi cung trén ID sao cho ngudi di dudng c6 thé nhin thiy anh sang tir ngon
hai dang. Khido /H =R.
Do H € ID = H(21+5100£;35+ 623,50 — 50¢t) = IH = (5100¢;623£;,-50¢) .

t~0,78
Do [H = R = \/(5100¢)" +(623t)" +(~50¢)" = 4000 <> 264006297 = 4000 < L 0.8
Véi t~0,78 = H(3999;520,94;11). Nhan thdy /H cing huuéng véi ID nén H thuge doan

thang ID .

Véi t=-0,78 = H(—3957;—450,94;89). Nhén thy IH khéng cung hudng voi ID nén H

khong thudc doan thiang ID .

Vay vi tri can tim 1a H(3999;520, 94;1 1)
Bai tap 9: Ericsson Globe (Thuy Dién) 14 toa nha ban cau 16n nhét trén thé gidi (ndm 2020),v6i hinh dang
mot qua cau mau trang c6 duong kinh 110 m va chiéu cao bén trong 85 m, n6 ¢ du chd ngdi cho 16 000
khan gia cua cac budi biéu dién hoa nhac hoic 13 850 khan gia cta cac tran dau khuc con cau trén bang.
Gia st ta biéu dién mo phéng cuia toa nha Ericsson Globe trong hé truc toa d Oxyz bdi mot mat ciu c6 tim
I, dudng kinh 110 m va OA4 = 85 m nhu hinh v& (don vi trén tryc 1a mét). Hay viét phuong trinh cua mit
cau nay.

Z
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Loi giai

Theo gia thiét duong kinh 110 m nén ban kinh R = 55m.

Taco Ol = 0A4—I14=85-55=30 suy ra (0;0;30)

Vay phuong trinh mit cau can tim [a x* + y* + (z - 30)2 =55°
Bai tap 10: Gia st Trai Dat c6 dang hinh cu ban kinh bang 6,4.10°m. Ban An dang dting trén mat dat. C6
3 vé tinh bao vé méay chu tiép nhan thong tin rang vé tinh thir nhat dang cach An 3.10°m, vé tinh thir hai
dang cach An 4.10°m va vé tinh thir ba dang cach An 5.10°m. Biét ring trong hé truc toa do Oxyz cho
trude véi O 1a tam Trai Dat (1 don vi =10°m), tai thoi diém vé tinh thong bao vé may chu thi toa do cua
cac vé tinh lan luot 14 7, (4;4;6), 1,(8;4;3) va 1,(4;9;3). Hay tim toa do vi tri ciia ban An (lam tron dén

hang don vi).

Loi giai
Goi vi tri ban An 1a 4 (x; y; z) thi An chinh la giao diém ctia bén mat cau: Trai DAt va ba mat cau

tam lan luot 1, 1,, I, c6 ban kinh lan luot 1a khoang cach tir cac v¢ tinh dén An

Ta c6 phuong trinh mit cau cia trai dat1a x> + y* + 2> = 6,4’ ~ 41.

Ta c6 phuong trinh mit cau clia v¢ tinh thir nhat la (x — 4)2 +(y- 4)2 +(z- 6)2 =3"=9,.
Ta ¢6 phuong trinh mit cau cua vé tinh thit hai la (x—8)" +(y —4)" +(z-3) =4 =16.

Ta c6 phuong trinh mét cau cta vé tinh thir ba la (x — 4)2 +(y- 9)2 +(z- 3)2 =5"=25.

Ky A =64 x4l ¥4y 42 =64 ~41
Tac6 ha (x=4) +(y-4) +(z-6) =9 _ [8x+8y+122=100 Zi
T (x—8) +(y—4) +(z-3) =16  |l16x+8y+62=114 2
(x4 4 (-9  4(z -3 =25  (Bx+18y+62=122

Vay toa d0 ban An 1a A(4;4;3) v6i (1 don vi=10"m).
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BAI TAP TRAC NGHIEM

PHAN 1. Cau tric nghiém nhiéu phwong an Iwa chon. M&i cau héi thi sinh chi chon mét phwong
an.
Cau 1: Trong khong gian Oxyz, cho mit cau (S) c6 phuong trinh x* +y* +2° —2x-4y-62z=0.
Trong ba diém c6 toa do 1an luot 1a (0;0; 0) , (1; 2;3) , (2;0;6) thi ¢6 bao nhiéu diém nam trén mat
cu (8)?
A. 0. B. 3. C. 1. D. 2.
Loi giai
Thay toa d6 ba diém vao phuong trinh mit cau, ta cé:

0%+0%+0°=2.0-4.0-6.0=0 (Ding) = 0(0;0;0) & (S).
12+22+3-2.1-42-63=0 (Sai) = A(1;2;3) 2 (S).
22407+ 6 ~22-40-6.6=0 (ding) = B(2;0;6) (5).
Vay trong ba diém dé cho, c¢ hai diém ndm trén mt cau (S).

Cau2: Trong khong gian v&i hé toa d0 Oxyz, cho mit cau (S)co phuong trinh
x*+y*+2z° —2x—4y—6z=0. Trong ba diém c6 toa d6 lan lugt 1a (0;0;0), (1;2;3) va (2;0;6)
thi c6 bao nhiéu diém nam trén mat cau.

A. 0. B. 3. C.2. D. 1.
Loi giai

Diém nam trén mit ciu thoa man phuong trinh x> + y> +z> —2x -4y —6z=0.

Xét hai diém (0;0;0) va (2;0;6) thoa mén.

Xét diém (1;2;3)tacod 17 +27 +3° =2.1-42-6.3=—-14 =0 (khong thoa mén).

Cau3: Trong khong gianOxyz cho mit cau (S) c6 phuong trinh x* + y* + 27 —2x -4y -6z =0 trong
cac diém co toa do lan luot 1a (0;0;0), (1;2;3), (2;0;6) thi c6 bao nhiéu diém trén mat cau.
A. 0. B. 3. C.2. D. 1.

Loi giai
X+ +2°-2x-4y—-62=0 (1)
Xét diém (0;0;0) tacd 0°+0°+0°-2.0-4.0-6.0=0 suyra diém (0;0;0) nam trén mit cau
(S)-
Xét diem (1;2;3) tacod 1°+2°+3° -2.1-4.2-6.3=-14 %0 suy ra diém (1;2;3) khong nim

trén mit cau (S).
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Cau 5:

Cau 6:

AV

Xétdiém (2;0;6) tacod 2°+0°+6° —2.2—-4.0-6.6 =0 suy ra diém (2;0;6) nim trén mat cau

($)-
Viay co 2 diém nam trén mat cau.

Trong khong gian v&i hé truc toa do Oxyz, cho hai mit ciu (S):(x—3)2 +y' +2°=9 va

(S7):(x+ 2)2 +y” + z = 4. Khang dinh nio sau ddy 1a ding?

A. Hai mat cau tiép xtc ngoai. B. Hai mait cau tiép xuc trong.
C. Hai mat cau khong c6 diém chung. D. Hai mat cau c6 nhiéu hon mét di€ém chung.
Loi giai

Mit cau (S) c6 tam /(3;0;0),R =3 con mit cau (S') c6 tam I'(-2;0;0),R' =2
Do II'=5= R+ R’ nén hai mit ciu tiép xtic ngoai.

Trong khong gian Oxyz, cho diém M thudc mit cau (S):(x - 3)2 +(y- 3)2 +(z- 2)2 =9 va
ba diém A(1;0,0),B(2;1;3),C(0;2;-3). Biét rang tap hop cac diém M thoa man biéu thirc
MA® +2.MBMC =8 1a dudng tron ¢d dinh, ban kinh r ciia dudng tron nay 1a.

A.;’:\/g. B. r=3. C.r=6. D. r=+3.
Loi giai

Goi M (x;y;z) khi d6 MA® +2.MB.MC =8

e (=1 +y" + 2 +2[(2-x).(-x)+(1-y).(2-y) +(3-2).(-3-2)] =8
SxX+y +7° —2x—2y—7=0c>(x—1)2 +(y—1)2 +22=9=>Me(S).
Mit cau (8):7(3;3;2),R =3. Mit cau (S,):Z,(LL0), R, =3.

Taco 11, =243 < R+ R, = (S) cit cau (S,) theo giao tuyén 1a mot duong tron.
Puong tron nay nam trén mat phang

(P):(x=3)"+(y=3) +(z=2) [ (x=1) + (y=1)"+ 2" | =0 x4 y+2-5=0.

d(I;(P)) =3 =r =R —d*(I;(P)) =6 .

Trong khong gian Oxyz, mit cau (S):(x - 2)2 +(y —1)2 +(z+ 3)2 =16 di qua diém nao dudi

day?

A.Diém Q(-2;-1;-1). B.Diém N(-2;-1;3). C. biém M (2;1;-3). D.Diém P(2;L1).
Loi gidi

Thay toa d6 diém P(2;1;1) vao phuong trinh mit cau (S):(x—2)2 +(y—1)2 +(z+3)2 =16

(thda man). Ta c6 mit cdu (S) di qua diém P.
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Cau 7:

Cau 8:

Cau 10:

AL

Trong khong gian Oxyz, cho mit cau (S) : (x - 2)2 + (y + 1)2 + (Z —1)2 = 6. Piém nao dudi day
thudc mat cau (S)?
A. B(3;L1). B. A(3;-2;2). C. C(3-23). D. D(1;0;4).
Loi gidi
Tathdy (3-2)" +(-2+1)" +(3-1)" =6 = C(3;-2;3) €(5).
Trong khong gian Oxyz , cho mit cau (S§): (x - 2)2 +(y+ 3)2 +(z- 1)2 =9 . Piém nao trong cic
diém bén duéi thudc mat cau (S)?
A. K(5-3:1). B. J(-2;3;-1). C. H(-7;-31). D. 1(2;-3;1).
Loi giai
Thay toa d¢ cac diém vao phuong trinh mit cau () ta co:
Piém K (5;-3;1)€(S) vi (5-2) +(-3+3) +(1-1)" =9 < 9=9 (ludn ding).
Piém J(-2;3;-1)g(S) vi (-2-2)" +(3+3)" +(-1-1) =9 & 56=9 (vo Iy).
Piém H(-7;-3;1)&(S) vi (-7-1) +(-3-2) +(1-3)' =9 < 93=9 (vd Iy).
Piém 7(2;-3;1)&(S) vi (2-1) +(-3-2)" +(1-3)" =9 & 30=9 (vo Iy).
Trong khong gian Oxyz, goi I la tim cua mit cau (§):x” +)° +2z° +2x—4z-1=0. Do dai
doan OI (vé6i O 1a goc toa do) bang

A. 5. B. 5. C. 6. D. 6.
Li giai

Taco I(~1,0;2). Suy ra OF =4/(~1)" +0% +2? =4/5.

Trong khong gian Oxyz , cho mit cau (S):(x— 1)2 +(y+ 2)2 +(z- 4)2 =4 . C6 bao nhiéu diém
P thuje (S) ma tiép dién cua (S ) tai P cit cac truc Ox, Oz tuong ung tai cac diém
E(a;0;0), F(0;0;b) sao cho a, b 1a céc s6 nguyén duong va EPF =90°?

Al B. 2. C. 4. D. 3.
Loi giai

Mit cau (S) c6 tam 7(1;-2;4) vabankinh R=2.

Tacé d(I,(0xz))= % =2=R nén (S) tiép xtc véi (Oxz) tai H(1;0;4).

Dé thay EH = EP, FH = FP (do tinh chit cac tiép tuyén ké tir 1 diém dén mit cau).

Suy ra AEPF = AEHF (c —c —c) nén EHF = EPF =90° (2 gbc tuong tmg) hay HE.HF =0 .

Khi d6 (a-1;0;-4).(~1;0;6-4) =0 —a+1-4b+16 =0 <> a+4b-17=0.
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Vi a nguyén duongnén a=17-4b>20=5> S% =be {1;2;3;4}.
Céc cdp (a;b) thoa man 1a (13;1),(9;2),(5:3), (1,4).
Cau 11: Trong khong gian vdi hé toa dd Oxyz , cho hai mat clu (S, ),(S2 ): (S,) co tam I(0,0,%j , ban

kinh r =6 va (S,) c6 tdm J(0,0,1), ban kinh r, :%. Hoi ¢6 bao nhiéu diém M(x,y,z) v6i
x,y,z nguyén thudc phan giao cta hai khdi cau?
A. 11. B. 13. C.9. D.7.

Léi giai

2
Ta c6 phuwong trinh mat cau (Sl) XY+ (z —%) =36.

Va phuong trinh mt cau (S,):x” +y° +(z - 1)2 = ﬂ

biém M (x,y,z) thudc giao cua hai khdi cau (S,).(S,) nén toa do diém M (x,y,z) 1a nghiém

ctia hé bat phuong trinh

21Y
x2+y2+£z——j <36 ) o 2 81
+y +(z-1) £—
B X+ +(z-1) 7

x2+y2+(z—1)2s% z=5
1 1
Tird(')suyrax2+y2+(5—1)2S8:<:>x2+y2S77.
o, o 17 x=0 x==x1 [x=%1 [x=0 [x=%2 [x=0
Do x,yeZ va x"+y° <— suyra ; ; ; ; ; .
4 y==x1 |y=0 |y=%1 |y=12 |y=0 y=0

Viay c6 13 diém M (x, y,z) v6i x,y,z nguyén thudc phan giao ctia hai khéi cau.

Cau 12: Trong khong gian Oxyz, cho hai diém A(1;5;2) va B(5;13;10). C6 bao nhiéu diém I(a;bsc)

voi a,b,c 1a cac s0 nguyén sao cho c6 mit cau tam / di qua A4,B va ti€p xic voi mat phang

(Oxy)?
A. 10. B. 6. C.8. D. 4.
Loi giai
x=1+t¢
Taco: AB=(4;8;8)= AB:{y=5+2t.
z=2+2t

Goi M la trung diém ctia AB = M (3;9;6) = Mat phing trung tryc ciia 4B 1a
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(a):x=3+2(y-9)+2(z-6)=0=x+2y+2z-33=0.
Ie(a)=a+2b+2c-33=0< a=33-2b—2c=> a lasdnguyén1¢.

Goi J = AB A (Oxy) = J(0;3:0) = JA=3,JB =15.

Goi C 1a tiép diém cta mit cau va (Oxy) = C(a;b;0).

Ta c6: JAJB = JC* = JC* = 45= C thude duomg tron tam (/,3/5 )

Xét trong mit phing (Oxy), phuong trinh ctia (J,3\/§): a’+(b- 3)2 =45= 4’ <45.
Do a,b,ceZ va a lénéntacod: a° =1= (b—3)2 =44 (loai);

a*=9=(b-3)" =36 (thoa man); a* =25=>(h—3)" =20 (loai).

Vay ¢6 4 bd (a;b;c) thoa man.

Cau 13: Trong khong gian hé truc toa dd Oxyz , bé mit ciia mot qua bong tham khong dang hinh cau c6

phuong trinh x? + y* + 2> — 200x — 600 y — 4000z + 4099900 = 0 . Tim tdm va ban kinh mat cau.

A. Tam 7(100;300;2000), ban kinh »=100.

B. Tam /(~100;-300;-2000),, ban kinh =10.
C. Tam 7(100;300;2000), ban kinh r =10,

D. Tam 7(~100;-300;-2000), ban kinh r =100,

Loi giai

Tam ciia mat cau la 1(100;300;2000) va ban kinh » = \/1 00” +300% +2000° — 4099900 =10 m.

Cau 14: Trong khong gian Oxyz (don vi cua cac truc toa do la kilomet), mot tram thu phat song dién
thoai di dong c6 dau thu phat dugc dit tai diém 7(—6;—1;4). Cho biét ban kinh phu séng cia
tram 1a 2 km. Nguoi st dung dién thoai diing & diém nao sau day thi sir dung dugc dich vu cua
tram noi trén?

A. 4(-4;0;2) B. B(-5;-2;5). C. C(-6:2;2) D. D(0;-1;4)
Loi giai

Tacd I4=3>2,IB=~3<2,IC=13>2,ID=6>2.
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Vay nguoi dung tai diém B nim trong mat cAu nén sé& st dung dugc dich vu cta tram thu phat
song dién thoai di dong.
Cau 15: Trong khong gian Oxyz (don vi cua céac truc toa do 1a kilomet), mot tram thu phat song di¢n

thoai di dong c6 dau thu phat dugc dat tai diém 7 (-6;—1;4). Cho biét ban kinh phu song cua
tram 1a 2 km. Ngudi st dung dién thoai diing & diém nao sau day thi khong st dung dugc dich
vu cda tram noi trén?
A. A(-5;0;3) B. B(-5;-2;5). C. C(-6;2;2) D. D(-7;-2;3)

Loi giai
Taco IA=3<2;IB=~3<2,IC=13>2,ID=3<2.
Vay nguoi dung tai diém C nim ngoai mat cau nén s& khong st dung dugc dich vu ctia tram thu
phat song di¢n thoai di dong.

PHAN II. Cau tric nghiém duing sai. Trong mdi y a), b), c), d) & mdi cau, thi sinh chon ding hoidc
sai.
Cau 1: Trong khong gian Oxyz, cho mit cau (C) : (x—l)2 + (y + 2)2 +z* =16. Xét tinh dung sai cua
cac khang dinh sau:
a) Piém A(1;2;-1) nam bén ngoai mit cau (C).
b) Piém B(0;0;1) nam bén trong mit cau (C).
¢) biém C(0;2;1) nam trén mit cau (C).
d) Véi diém D(2;1;-1),tacé ID<4.
Loi gii
a) Bung: Tam /(1;-2;0).
Taco (1-1)" +(2+2) +(-1)' =17 >16 = diém 4(1;2;~1) nim bén ngoai mit cu (C).
b) Pung: Ta ¢6 (0 - 1)2 +(0+ 2)2 +1°=6<16 = diém B(0;0;1) ndm bén trong mit cau (C).
c¢) Sai: Taco (0 —1)2 + (2 + 2)2 +12=18>16 = diém C(O;Z;l) nam bén ngoai mat ciu (C)

d) Dling: Tacé 1D =(2—1) +(1+2)" +(~1) =11 <4.
Chu2: Trong khong gian Oxyz , cho mitcau (S):(x+ 1)2 +(y- 1)2 +(z+ 2)2 =9 co6tam / vabankinh

R . Xét tinh dung sai cua cac khang dinh sau:
a) Phuong trinh mit cau (S) cotam I(1;-1;2), ban kinh R=3.

b) Diém 4(0;2;-3) ndm trong mit cau.
¢) Piém J(1;2;3) ndm ngoai mit cau va khoang cach tir tim 7 dén diém J bang J1o.
d) Khoang cach tir tim / dén tim mit cau (S') X+t 4+ (z —1)2 =3 bang V2.
Loi gidi
a) Sai: Phuong trinh mit ciu tim I(1;-1;2), bankinh R =3 1a (x— 1)2 +(y+ 1)2 +(z- 2)2 =9.
b) Sai: Ta ¢6: (0+1)" +(2~1)" +(-3+2) =3=R =3, do d6 diém A nim trén mat cau.

c¢) bung: Ta co: (1 + 1)2 + (2 —1)2 + (3 + 2)2 =30> R =3, do d6 diém J nim ngoai mit cau.
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Va 1 =(0:31) = || =J0* +3 + 1 =10
d) Sai: Mat cau (S) cd tam 1(1;—1;2),
Mit cau (') c6 tam K (0;0;1),

Khi d6 IK = (~1:1:-1) = [IK] = /(-1)' + B+ (1)’ =3 %42

Céu3: Trong khong gian Oxyz, cho mit cdu (§):x* +y* + 2" —2x+4y+1=0 c6 tim / va ban kinh
R . Xét tinh dung sai cua cac khang dinh sau:
a) Mit cau (S) c6 tam 7(1;-2;0) va ban kinh R=2.
b) Bén kinh ctia mit cau () 1a doan IM véi diém M (1;1;2).
c) Mt cau () c6 duong kinh 4B véi A(0;1;-2) va B(2;-1;-4).
d) Mit cau (S) tiép xtic v6i mat phang (P):x+y—-z—-2=0.
Loi gidi
a) Ping: Mit cau (S):x” +y* + 27 —2x+4y+1=0 c6 a=1,b=-2, c=0, d =1
= tam 7(1;-2;0) va bankinh R=+a> +b*+¢* —d =2.
b) Sai: Xét M (L1;2): I’ +1° +2°-2.1+4.1+1=9 do d6 M khong nim trén (S)
Vay ban kinh mét cau (S) khong 1a doan IM .

. \ AB .2
¢) Sai: Mit cau (S) nhin 4B lam duong kinh thi S R vatam I 1a trung diém cua 4B .

Tacd AB=(2-2-2)= [dB| =22 +(-2) +(-2) :2\/§:>A—ZB=\/§ £R=2

d) Sai: Mt cau () tiép xtic v6i mat phing (P):x+y—z-2=0 < R=d(1,(P)).
1+ (=2)-0-2|
N

CAu4:  Trong khong gian véi hé truc toa do Oxyz, cho dudng thing d : x = 2— = =2 va mat phing

2 -1
(P):3x+y—z-5=0.Mitcau (S) cotdm I thudc dudng thing d va cit mit phing (P) theo

Taco d(1,(P)) J3zR=2.

giao tuyén 1a duong tron 16n nhét ¢6 ban kinh » = 5. Xét tinh dung sai ctia cac khang dinh sau:
a) Mt phang (P):3x+y—z—-5=0 c6 vecto phap tuyén 7i = (3;1;-1).
b) Toa d6 tong quat ciia tim 7 1a (1;-1+2t;-2-1).
c) d(1,(P))=3.
d) Mt cau (S) c6 phuong trinh la (x — 1)2 +(y— 3)2 +(z— 1)2 =25.
Loi giai
a) Ping: (P):3x+y—z—-5=0 cé vecto phép tuyén 1a ii = (3;1;-1).
x=t
. , y—=1 z-=-2
b) Sai: Ta c6: d:szz . =>d:y=1+2t ,teRled=I(t;1+2t;2—1)
z=2—t
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¢) Sai: Do giao tuyén ctia (S) va (P) la dudng tron 16n nén / € (P) = d(l,(P)) =0.

d)bung:Tacd I ed = I(1;1+2t;2—1)
Theo gid thiét 7 =d N (P) nén toa dd diém / théa man phuong trinh mit phang (P)
Thay toa do diém I vao (P) tacod:
3t+(1+2t)-(2-1)-5=0=6:-6=0=1=1=1(1;3;1)
Vi (S)N(P) theo giao tuyén la dudng tron 16n c6 ban kinh 7 =5 nén ta cé ban kinh mt cu
(S)la R=r=5.
Véy mit cau c6 phuong trinh 1a: (x - 1)2 +(y- 3)2 +(z- 1)2 =25.

PHAN lIl. Cau tric nghiém tra 1&i ngin

Cau1:  Trong khong gian véi hé truc toa dd Oxyz, cho mit phang (P): 2x—y+2z—14=0 va mit cau
(S) X2+ 428 —2x+4y+22z-3=0.Lay M(a;b;c) thudc mat cau (S) sao cho khoang cach
tr M dén mat phang (P) 1a 16n nhat. Gid tri ctia biéu thic K =a+b+c 1a

Loi giai

Mit cau (S) c6 thm (1;-2;-1), ban kinh R =3.

_[1-(-2)+2(-1)-14

J2 (1) +22

khong c6 diém chung. Tir d6, diém thudc mit cau co khoang cach nho nhit hodc 16n nhét ti mat

Ta co: d([,(P)) =4>R. Suy ra mit phang (P) va mit cau (S)

phang (P) 1a giao diém ctia mit ciu véi dudng thing qua / va vudng goc voi (P) .
Trude hét ta 14p phuong trinh dudng thang d di qua I va vudng goc véi (P).

Mit phing (P) ¢6 vécto phap tuyén la 7 = (2;-1;2).

Vi d L (P) nén nhén n= (2;-1;2) 1am vécto chi phuong.

x=1+2¢
Tirdo d c6 phuong trinh 3 y=-2—¢ v6i (teR).

z=—14+2¢
x=1+2¢
\ . .2 , \ A | Y2
Ta tim giao diém cua d va (S ) Xét hé:
z=—1+2t

X+ Y 427 -2x+4y+2z-3=0

x=1+2¢
y=-2—t
Slz=—1+2

(1420)" (=2 —1)" +(=1+2¢)" =2(1+20) + 4(-2—1) + 2(~1+21)~3=0
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r=1
x=3
x=1+2¢ y=-3
y=-2-t z=1 i :
& Ry & o . Suy ra ¢6 hai giao diém 1a 4(3;-3;1) va B(-1;,-1;-3).
9% -9=0 | |x=-1
-1
| z=-3

[23-(-3)+2.1-14

1 a(B,(P)) - [2.(=1) - (-1)+2(-3)-14] _ ;.

Ta co: d(A,(P)) - — - —
22 +(-1) +2 22 +(-1) +2

Suyra M =B(-1;-1;-3). Twdo a=-1; b=—-1; c=-3.

Vay K =-5.

Cau 2: Trong khong gian Oxyz (don vi cua cac tryuc toa do 1a kilomét), mot tram thu phat song dién
thoai di dong c6 dau thu phat duoc dat tai diém 7(-2;1;—4). Biét ban kinh phu séng ciia tram
1a 3km. C6 5 nguoi sir dung dién thoai tai cac diém A(2;-1;3),B(0;1;—4),C(-2;1,-3),
D(0;1;-3), E(—4;-2;1). Hoi trong s6 5 ngudi do, co bao nhiéu nguoi cé thé sir dung duogc dich

vu cia tram noi trén?
Loi giai

Tatinh: I4 =4’ +(-2) +7* =69 >3; IB=+2>+07+0* =2 <3.
0+ 07 +1' =1<3; ID =2 407+ =5 <3; [E =J(<2)" +(-3) +5* =38 >3.

Vay c6 3 nguoi co the st dung dich vu ctia tram noi trén.

Cau3: Trong khong gian Oxyz, cho mit cau (S):(x—l)z+(y—2)2+(z—3)2 =25 va hai diém

A(3;-2;6),B(0;1;0). Mt phang (P):ax+by+cz—2=0 chia duong thing AB va cét (S)
theo giao tuyén 1a dudng tron c6 ban kinh nho nhit. Gia tri cta biéu thirc M =2a +b — ¢ bang
bao nhiéu?

Loi giai
Tacod: (P)L n= (a;b;c) trong d6 a;b;c khong ddng thoi bang 0. Mit cau (S) 6 tam 7(1;2;3)

vaban kinh R=5.
= (1)
b-2=0 a=2-2c

o o . (3a—2b+6c-2=0 [(b=2
Do mit phang (P) chira duong thang AB nén ta co:

Ban kinh dudng tron giao tuyén la: » =+ R*> —d? trong d6
4 2
d=d(r:(P) |c+4 ¢ +8c+16

P))= = .
) i+ +¢¢ V5 —8c+38
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c2+8c+16_l+ﬁ 2¢+3
56 —8c+8 5 5 5¢*—8c+38

_26%3 61 nhiit, Coi ham s m=—ot 3
5¢"—8c+8 5¢"—8c+8

Dé ban kinh dudng tron nho nhat didu kién 1a d 16n nhit <

16n nhit < m = 1a mot phwong trinh an ¢ ta

duoc : 5mc® —2(4m+1)c+(8m—3) =0, phuong trinh ¢6 nghiém
S AN =-24m* +23m+12>0 <:>—2—14£mﬁl:>m 16n nhit< c =1

=a=0=>M=2a+b-c=1.
Cau4: Trong khong gian voi hé toa do Oxyz, cho mit phing (P):x+ y—z—3=0 vahai diém M (1;1;1)
,N(=3;-3;-3). Mitcau (S) diqua M, N vatiép xtic véi mit phang (P) tai diém Q. Biétring

O ludn thudc mot dudng tron c¢b dinh. Tim ban kinh cia dudng tron do.

Loi giai

Puong thing MN di qua diém M (1;1;1) vanhén MN = (—4;—4;—4) la vécto chi phuong.

Chon u = (1;1;1) 1a vécto chi phuong cta duong thing MN , suy ra phuong trinh duong thing

x=1+t¢
MN 13 dy=1+1.
z=1+t¢
x=1+t¢ t=2
. ) . A . y=1+t¢ x=3
Goi A=MN N(P), suyratoadd A4 la nghiém hé phuong trinh =S .
z=1+t¢ y=3
x+y—-z-3=0 z=3

Suy ra A4(3;3;3).

Cac diém M, N, Q cing thuoc mot dudng tron va 4Q 1a tiép tuyén dudng tron d6 nén ta cd
AQ* = AM AN .

Thay toa do céc diém vao ta dugc AM =23, AN =643, suyra A0*> =36 < 40 =6.

Vay diém 0O ludn thuoc mot dudong tron ¢d dinh ¢c6 témA(3;3;3) vaban kinh R=6.

Cau 5: Trong hé truc Oxyz cho trude (don vi trén truc 1la mét), cho mdt tram thu phat song 5G ¢6 ban
kinh ving phu séng cta tram & ngudng 600m dugc dat & vi tri 7(200;450;60). Tim gia tri 16n
nhit cia m (lam tron dén hang don vi) dé mot nguodi dung dién thoai & vi tri
A(m+100;m +370;0) c6 thé st dung dich vu ciia tram néi trén.

Loi giai
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Dé mot ngudi dung dién thoai ¢ vi tri A(m +100;m +370;0) 6 theé sir dung dich vu cta tram

thu phat song 5G c6 ban kinh vung phu song ctua tram ¢ ngudng 600m dugc dat & vi tri
1(200;450;60) thi 14 <600 < (m—100) +(m —80) +(~60)" < 600?

180 —+/712400 180 ++/712400
— —

< 2m* —360m —340000 < 0 < <m< 5

180 ++/712400

Vay gia tri 10n nhat cia m 1a — = 512.

Cau 6: Trong khong gian Oxyz, cho dudng thing A:x—32=y2—1=z;1, (P):x+2y—-2z-2=0,

(Q):x+2y-2z+4=0.Goi mitcau S(I,R) c6 tim / thudc A va tiép xtic véi (P),(Q). Khi

d6 duong kinh ctia mat cau cé gia tri bang bao nhiéu?
Loi giai
x=2-3t
Ta c6: phuong trinh tham sd ctia A 1a 3y =1+2¢. Vi e A= 1(2-3t;1+2¢;1+21).
z=1+2¢
Mit cau (S) ¢6 tam 7(2—3¢;1+2¢;1+2¢) thude A va tiép xtc véi (P),(Q) nén ta co:

d(1,(P))=d(1,(0))

- (2-3t)+2(1+26)=2(1+26) =2 [(2=3¢)+2(1+2)-2(1+2¢) + 4|

JP+27+(-2) ) JP+27+(-2)
o |31 =3+ 6= =1.
Suy ra mat cAu (S) co tam I(—1;3;3) vabankinh R=1.
Vay duong kinh cia mit cau (S ) béng 2.

Cau7: Mot qua bong r6 duoc dit & mot goc cua can phong hinh hdp chit nhat, sao cho qua béng cham
va tiép xuc voi hai buc tuong va nén nha cia cin phong d6 thi c6 mot diém trén qua bong co
khoang cach lan luot dén hai btrc twong va nén nha 1a 17 cm, 18 cm, 21 cm (tham khao hinh
minh hoa). Hoi d6 dai duong kinh cta qua bong bang bao nhiéu cm biét rang qua bong r tiéu
chuén c6 dudng kinh tir 23 cm dén 24,5 cm? Két qua la tron dén mot chiv s thip phan.

B A
18 111
21

Loi giai
Ta dat h¢ truc vao can phong sao cho c6 hai birc tuong la mat (Oxz),(Oyz) ,vanén la (Oxy) .
Vay bai toan dan dén viéc tim duong kinh ctia mat cau tiép xuc voi 3 mat phéng toa d0 va chira
diem M (17;18;21).
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Ta c6 thé goi phuong trinh mét cau 1a (S): (x—a)2 +(y—a)2 +(z—a)2 =a’,véi a>0 (domit

cau tiép xuc voi cac mit phang toa dd nén a =b=c =R).
Do M (17;18;21) €(S) nén (17-a)’ +(18-a) +(21-a) =a*
a=28-+/257

=2a" -112a+1054=0 <

a=28+257
Vi qua bong 1o tiéu chuan co dudng kinh tir 23 cm dén 24,5 cm nén a = 28 — /257 thoa.
Vay duong kinh qud bong bang 2a =56 —2+/257 ~ 23,9(cm).
HET.
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