ON TAP CHUONG 5.
PHUONG PHAP TOA PQ TRONG KHONG GIAN

= Phan 1. Cau héi tric nghiém nhiéu phwong an lwa chon. Thi sinh trd 161 tir cdu 1 dén cdu 12. Moi
cdu hoi, thi sinh chi chon I phuwong an.
Cau 1. Trong khong gian Oxyz, cho mit phang (P):3x+2y—z+2=0. Véc-to nao dudi ddy la mot
véc-to phap tuyén ciia (P)?
A m=(2-1;2). B. n, =(3;2;1). C. n,=(3;2;2). D. 7, =(3;2;-1).
Loi giai
Mit phang 3x+y —7z-3=0 c6 mdt vecto phap tuyén 1a n=(3;1;,-7).
Cau 2. Trong khong gian Oxyz , cho mat phang (a) :2x—y+z—2=0.Diém nio sau dy thudc (a) ?
A. 0(1;-2;2). B. N(L;-1;-1). C. P(2-1;-1). D. M (L;1;-1).
Loi giai
Thay toa dg cac diém O,N,P,M vao phuong trinh mat phfmg (a) , théy toa do diém N thoa
man.
Cau 3. Trong khong gian Oxyz, cho mit phing (P) di qua diém M (2;2;1) va c6 mdt vecto phép tuyén
n= (5;2;—3) . Phuong trinh mat phang (P) la

A. 5x+2y-3z-17=0. B. 2x+2y+z-11=0.
C.5x+2y-3z-11=0. D. 2x+2y+z-17=0.
Loi giai

Phuong trinh mét phing (P) c6 dang
5(x=2)+2(y-2)-3(z-1)=0 & 5x+2y-3z-11=0
Vay (P):5x+2y—-3z-11=0.

x-2 y+4 z-1

Cau 4. Trong khong gian Oxyz cho duong thing d : . Mot vecto chi phuong cta

duong thang d c6 toa do 1a
A. (-L1;3). B. (2;-4;1). C. (L1;3). D. (2;41).
Loi gii
x—2 _ y+4 _ z—1

Puong thang d c6 phuong trinh d : . Do d6 mot vecto chi phuong cua

duong thang d 6 toa dd 1a: (-113).
Ciu 5. Trong khong gian Oxyz , cho hai diém M (3;-2;1), N(1;2;3). Phuong trinh dudng thing MN 1a

x=1+t¢ x=1+t¢ x=—1+¢ x=1+¢
A iy=-2+2tteR. B.{y=2-2t,teR. C.qiy=-2-2t,teR.D.qyy=2 ,teR.
z=—1+3¢ z=3—-¢ z=-3—t¢ z=3+t
Loi giai

Taco MN = (-2:4;2).

Duong thing MN di qua diém N(L,23) va c6 mot vecto chi phuong la
x=1+t¢

u= —%M—N =(1;—2;—1) nén c6 phuong trinh la < y =2-2¢.
z=3-t



Cau 6. Trong khong gian Oxyz , phuong trinh tham sb ciia duong thang A di qua A(3;— 2;1) va vudng
goc voi mit phing (P):—x+2y—2z+1=0 la

x=3-1¢ x=1+3¢ x=-3-1¢ x=3-1¢
A Jy==2+2t,teR. B.{y=-2-2t,teR.C.{y=2+2t teR. D. y=2-2tteR.
z=1-2t z=2—t z=—1-2¢ z=1-2t
Loi giai
Duong thing A vudng gbéc véi mit phiang (P):—x+2y—2z+1=0 c6 mot vecto chi phuong
1a u=(-1;2;-2).
Phuong trinh tham s ciia duong thing A di qua A4(3;—2;1) va vudng géc véi mit phing
x=3-1t
(P):—x+2y—2z+l:012‘1 y=-2+2t,teR.
z=1-2¢

Cau 7. Trong khong gian véi hé truc toa dd Oxyz .Tinh goc gilta mit phing (Oxy)va mit phang (P)c6
phuong trinh (P):x+z+1=0.
A. 30°, B. 45°. C. 60°. D. 90°.
Loi gidi
Mit phing (Oxy) c6 mot vec to phap tuyén 1a k(0;0;1)
Mit phang (P) c6 mét vec to phap tuyén la %(1;0;1)
Goi ¢ la goc gitta mit phing (Oxy) va mit phang (P), khi d6

Jea]
CosQ = :> p=45°.
2
Chon B 7
Cau 8. Trong khong gian v6i hé truc toa do Oxyz , cho hai duong thang c6 phuong trinh
d: x+1 :y—2 :z+2 Vi d, : x—1 :y+2 _ z+1
1 1 -1 1 -1 1
Khi d6 cosin goc gira hai duong thang d, va d, la
1 1 1 1
. —. B. —. C. —. D. —.
=3 2 NG 7

Loi giai
x+1 y—-2 z+2

Puong thing d : c6 véc to chi phuong U= (1;1;—1) ,

1 1 -1
Pudng thang d, : X1 y+12 =21 o6 véc to chi phuong u'=(1;,-11).
Goi ¢ 1a goc giita duong thang d, va duong thang d,, khi d6
] \1 (-0 + (-]
T o Ju] N
Céu 9. Trong khong gian véi hé truc toa d6 Oxyz, cho duong thing A:%:_l1 =§ va mat phang

(a):x+2y—z=0.Gbc gitta dudng thang A va mit phang (o) bang
A. 60°. B. 30°. C. 150°. D. 120°.



Loi giai

Puong thing A : % =< = % ¢6 véc to chi phuong u = (L-1;2),

Mit phang (a) c6 vecto phap tuyénljt = (1;2;—1) .
Goi ¢ 1a goc gitta dudng thing A va mit phing (a) , khi do

o] P22 1

) ullf oo 2

Céu 10. Trong khong gian vdi hé truc toa dd Oxyz, cho mit cau (S): ()c—l)2 +(y+ 2)2 +(z —3)2 =25,

sin(p:‘cos(u,n)‘

Toa d6 tim I va ban kinh R ctia mit cAu (S ) la

A. I(1;-2;3);R=5. B. I(-1;2;-3);R=5.

C. I(;-2;3);R=25. D. /(-1;2;-3);R=25.
Loi giai

Chon A

Cau 11. Trong khong gian vé6i hé truc toa do Oxyz, cho hai diém A4(1;0;—2)va B(5;4;4). Phuong trinh

mat cau dudng kinh 4B 1a

A (x+3) +(y+2) +(z+1) =17. B. (x=3) +(y-2) +(z-1) =17
C. (x+3) +(y+2) +(z+1) =17. D. (x=3) +(y-2) +(z-1) =17,
Loi gidi

Toa d6 tm mit cu 1a 7(3;2;1), ban kinh R =14 =+/17 .
Phuong trinh mat cAu duong kinh 4B 1a (x=3)" +(y—2)" +(z-1)" =17.
Cau 12. Trong khong gian véi hé truc toa dd Oxyz, cho hai diém 7(2;1;0) va A4(1;2;3). Mit cau ()
tam I va di qua diém A c6 phuong trinh la
A. (S):(x+2)2 +(y+1)2 +22 =411, B. (S):(x—2)2 +(y=1)" +22 =41,
C.(S):(x=2) +(y-1)"+22=11. D. (8):(x+2)" +(y+1)" +22 =11,
Loi giai
Mit chu (S) co tam 7(2L0) va ban kinh R=1I4=+/11 c6 phuong trinh Ia:
(S):(x=2) +(y-1) +z* =11,
= Phén 2. Triac nghiém lwa chon ding sai. Thi sinh tra 16i tir cdu 1 dén cdu 4. Trong méi y a), b), ¢), d)

& moi cdu, thi sinh chon dung hodc sai.
Cau 1: Trong khong gian véi hé toa d0 Oxyz, cho hai diem A(1;-2;1),B(0;1;-3) va mit phang

(P):x—y-3=0.
a) Piém A thudc mit phang (P)
b) Mit phang (P) song song véi truc Oz .
¢) Mit phing («) di qua A4,B vudng géc véi mat phang (P) c6 phuong trinh
2x+2y+z-1=0
d) Mit phing (Q) song song véi mit phiang (P), cach (P) mot khoang bang 22 vacit truc
Ox tai diém c6 hoanh d¢ duong c6 phuong trinh: (Q) x—y—1=0
Loi giai.



a) Ding b) Dung ¢) Sai d) Sai

a) Thay toa do diém A vao phuong trinh (P) ta cé: (P):1+2-3 =0 (ding thirc ding)

Vay diém A thudc mit phang (P) nén a) ding.

b) Ta c6 phuong trinh mit phang (P) :x—y—3=0 khuyét an z nén (P) song song hoac chira
truc Oz . Mit khac diém O khong thudc (P) nén (P) song song voi truc Oz. Nén b) dung

¢)

AB=(-134)] . .

AB = (=13, )}:na=[,43,np]=(4;4;2)=2(252;1)
np =(1;-1,0)

Mit phing (e) di qua A(1;-2;1) vanhan n, lam VTPT c6 phuong trinh
2x+2y+z+1=0 nén c) sai

d)

Ta co, (Q) song song (P) nén phuong trinh miat phing (Q) x—=y+C=0; C#-3
Chon M (3;0,0)e(P)

Taco d((P);(Q))=d(M;(0)) =|3+—C|2 =242 @{0:1 ( thoa mén)
12 +(-1) C=-7

C=1=(0Q):x—y+1=0khid6 (Q) cit Ox tai diém M, (-1;0;0)c6 hoanh d6 4m nén trudng

hop nay (Q) khong thoa dé bai.

C=-7=(0Q):x—y—7=0khid6 (Q)cit Ox tai diém M, (7;0;0) c6 hoanh dp duong do d6

(Q):x—y-7=0 thoa dé bai.

Vay phuong trinh mat phang (Q) :x—y-=T7=0.d) sai

Cau 2: Trong khong gian Oxyz, cho hai duong thang A, A, lan luot c6 phuong trinh 1a:

x-1_ y-2 z+l

A : _x—4:y+1:z

va A, :
1 -1 2 3 |

a) Duong thang A, c6 mot VICP 1a: u, = (1;-1;2) vadi qua diém A(-1;-2;1).
b) Diém M (10;1;-2) thudc dudng thang A, .

¢) Puong thang A, vudng goc voi duong thang A, .

d) Puong thiang A, va duong thang A, 1a hai dudng thang chéo nhau.

Loi giai
Duodng thing A, c6 mot VICP 1a: u, =(1;—1;2) va di qua diém 4(1;2;-1).Vay ménh dé A.
Sai.
Ta co: 10-4 = % = _—? 12 ménh dé dung. Vay ménh dé B. Pung.

Tacod: u, = (2;1,-5) va u, = (3;4;-2) . DE thay: LTAZ =0.Vay ménh & C. Pung.

Ta c6: Puong thing A, c¢6 mot VTCP la: u, = (1,-1;2) vadiqua diém A(1;2;-1). Duong
thing A, c6 mot VICP 1a: u, =(3;1;-1) va di qua diém M (10;1;-2).

Ta co: MA=(9;—1;—1) va [Jluj ]m — 20.Vay ménh dé D. Dung.



Cau 3. Trong khong gian Oxyz , cho hai diém A(l; 2- 5), B (—3; 0;1). Céac ménh dé sau ddy dung hay sai?
a) Trung diém cua 4B 1a I(—l; 1;2).
b) Phuong trinh mét cau, nhn A8 1am dudng kinh 1a (x+ 1)2 +(y —1)2 +(z+ 2)2 =14.
¢) Phuong trinh mit cau tim 4 va di qua diém B 1a x>+ y* +2z* —2x—4y+10z—-14=0.
d) Mit cau (§) co tam thude Ox va di qua 2 diém 4, B c6 ban kinh bang 5+/5 .
q Loi giai
a) Ta co trung diém / cua AB co toa do la:
¥, = X+ X _ 1+(-3) iy, = Yityp 240 1z, = Z,+2, (—5)+1 _
2 2 2 2 2 2
Vay I(-1;1;-2). Do d6 ménh dé a) sai.
b) Mat cAunhin 4B la duong kinh nén nhan 7 1a tdm mat cau.

Bankinh R =14 = \(-1-1)’ +(1-2) +(-2+5) =14

Phuong trinh mat cu 1a: (x+1)" +(y—1)" +(z+2)" =14

Vay ménh dé b) dung. .

c) Phuong trinh mat cau c6 tdm 1la 4, di qua B nén c6 ban kinh
R=AB=J(1+3) +(2-0) +(-5-1)’ =214

Do d6 phuong trinh mit cau la:

(x=1)" +(y—=2)" +(z+5)’ :(2@)2 x4y 422 - 2x—4y+102-26=0

Vay ménh dé c) sai.

d) Phuong trinh mét cau S ¢6 dang: x>+ y* +z° —2ax—2by—2cz+d =0

Goi J 1atim mitcau S, vi J € Ox= J(a;0;0)=b=0,c=0

Do d6 phuong trinh mit cau c6 dang: x>+ y* +z° —2ax+d =0
Vi A(l; 2; —5) thudc mit ciu S nén ta thay vao dugc: —2a+d =-30.
Vi B(—3;O;1) thudc mit ciu S nén ta thay vao dugc: 6a+d =-10.

re A . —2a+d=-30 5
Giai h¢ phuong trinh Sa=—,d=-25
6a+d=-10 2
R=a*+b*+c*—d = (;) —(-25 ):i Vay ménh dé d) sai.

Céu 4: Hai chiéc flycam dugc diéu khién cung bay Ién tai cung mot dia dlem Sau mot thoi gian bay, ch1ec
flycam thir nhét bay dén vi tri diém A cach mat dat 10m, cach diém xuat phat 8m vé phia nam va 3m vé

phia déng. Chiéc flycam thtr hai bay dén diém B cach miat dat 12m, cach diém xuét phat 4m vé phia bac
va 5m vé phia tay. Chon h¢ truc toa d0 Oxyz voi géc O dat tai diém xuét phat cua hai chiéc flycam, mat
phang (Oxy) trung véi mat dat (coi nhur phang) c6 truc Ox huéng vé phia nam, truc Oy hudng vé phia

dong va truc Oz hudng thang dung 1én troi (don vi do mdi truc 1a mét). Khi do:
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a) Toa do cua diém A(8;3;10).
x=8+12¢
b) Phuong trinh dudng thang di qua vi tri ctia hai chiéc flycamtai 4 va B 1a { y=3+8¢ .
z=10-2t

¢) Mit phang trung truc cua doan thang 4B di qua M (L,=2;1).
d) Trén miat dat ngudi ta dat mot thiét bi pha song flycam sao cho co thé ph4 song hai chiéc
flycam tai hai vi tri 4, B cung mot luc. Tong khoang cach ngan nhat tur thiét bi d6 dén hai
chiéc flycam tai hai vitri 4 va B (lam tron dén hang phan tram) bang 25,46 (m).
Loi giai
a) bung. ) q
Dua vao hinh vé ta thay diém 4 c6 hoanh d6 1a 8, tung d¢ 1a 3 va cao d¢ 1a 10.
b) Dung.
B(-4;-5;12).
Dudng thang 4B di qua diém 4(8;3;10) va nhan 4B =(12;8;-2) lam vecto chi phuong cd
x=8+12¢
phuong trinh 1a < y=3+8¢ .
z=10-2¢
¢) bung.
Goi 7(2;—1;11) la trung diém AB.
Mit phang di qua diém 7(2;-1;11) va nhan 14 =(6;4;—1) lam vecto phap tuyén c6 phuong
trinh 13 6(x—2)+4(y+1)-1(z-11)=0<= 6x+4y—z+3=0.
Thay toa d6 diém M (1;-2;1) vao phuong trinh mat phang ta duoc 6.1+4.(-2)-1+3=0

(dung).
d) Sai.
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Goi 4'(8;3-10) la diém d6i ximg véi A qua mit phang (Oxy).
Véimoi diém H e(Oxy), tacd HA+HB=HA + HB> A'B.
Vay tong khoang cach ngdn nhat tir thiét bi d6 dén hai flycam 1a 4'B =2+/173 =26,31(m).
=" Phén 3. Cu héi tric nghiém tra 101 ngan. Thi sinh tra loi tir cdu 1 dén cdu 6
Cau 1: Trong khong gian Ozyz, cho mit phing (P):x—y+2—6=0 va duong thang
r=1+2t
d:1y=-t . Goi M a;b;c lagiao diém cua dudng thing d va mit phing P .
z=1—-1
Tinh gia tri ctia biéu thac P =a + b+ ¢
Loi gidi
ViMed=M1+2t;—t;1—t
MaMe P néni 142 — — +1—t—-6=0&1t=2=M 5-2—1
Vaya+b+c=2
x=1+t¢
Céu 2: Trong khong gian v6i hé toa 40 Oxyz, cho diém A4(0;1;2) va hai dudng thang d, :{y=—1-2¢

z=2+t
\ xX_) -1 z+1 . « M . \ 7 . \ M
va d,: T Phuong trinh mét phang («) di qua 4 va song song v6i hai duong thang d,,d,
c6 dang: Ax+ B.y+C.z+26=0. Tinh gia tri cia biéu thic T =24+3B+C

Loi gidi
Hai dudng thing d,,d, 1an lugt c6 vecto chi phuong 1a u, = (1,-2;1),u, (2;1;-1).
Vi (@) song song véi hai dudng thing d,,d, nén co vtpt @ = [171,;21 =(1;3;5).
Vay phuong trinh mit phang (o) 1a 1(x-0)+3(y-1)+5(z-2)=0
&S x+3y+5z-13=0. & 2x-6y—-10z+26=0.
Suyra 4A=-2,B=-6,C=-10.=T=24+3B+C=-32
Céu 3: Ngudi ta mudn thiét ké mot bon chira khi hoa 1ong hinh cau bang phan mém 3D (hinh v& minh
hoa). Biét phuong trinh bé mét clia bon chtra la (S): (x - 5)2 +(y —5)2 +(z- 5)2 =36 . Nip cta bon chta

nam trén mit phang (P):z=9. Tinh khoang cach tir ddy dén ndp bon chira



Loi gidi

Tra 16i: 10
Bon chita ¢6 tam 1(5;5;5), ban kinh R=6.
5-9 A

N

Vay khoang cach tir day dén nip bon chtrala h=d +R=4+6=10.

Khoang cach tir tim dén nép bon chira 1a d =

Cau 4. Trong khong gian Oxyz , cho hai diém A(%;—I;IJ,B(Z; O;%j . Phuong trinh ctia mat cau (S ) co

duong kinh 4B c¢6 dang x>+ +z> —2ax—2by—2cz+d =0 . Tinh gia tri cia biéu thirc
P=a+b+c+d

Loi giai
Pap s6: 11.
Mit cau (S) cO tam I(g;_—l;éj la trung diém AB vaban kinh R =£=£
4 2 4 2 4
2 2 2
5 1 5 7 s 2 2 5 5 5
Suyra (S):|x—=| +|y+=| +|z—=| ===x" +y +z ——x+y——z+—-=0
y()( 4)(y2j(4j8 4 2y22
Khi d6 ta co azé;b:_—l;c:é;dzéjng.
4 2 4 2 2

Cau 5. Cho hinh chép S.ABCD c¢6 ddy ABCD 1a hinh chit nhat va SA L (ABCD). Cho biét

AB=2a,AD =3a va SA =2a.Tinh cosin goc giita hai duong thing SC va BD (Lam tron két qua dén
hang phan chuc)

= Loi gidi



Chon hé tryc toa d Oxyz nhu hinh v& sao cho A=0.

Ta c6 B(24;0;0),D(0;34;0),5(0;0;2a) va C(24;34;0).

Suy ra SC =(2a;31;-2a) va BD =(~24;34;0).

Hai dudng thang SC va BD ¢6 vecto chi phuong lan luot 1a 1 = (2;3;-2) va o =(-2;3;0).

—v—»

2.(2)+33+(-2)0 s
‘u‘ ‘U‘ \/22_'_32 \/(_2) +32+02 \/221.

Ciau 6. Trong mot khu du lich, nguoi ta cho du khach trai nghiém thién nhién bang cach du theo duong
trugt zipline tir vi tri A cao 15 m cua thap 1 nay sang vi tri B cao 10 m cua thap 2 trong khung canh
tuyét dep xung quanh.

Vay cos(SC BD)

Véi hé truc toa dd Oxyz cho trude (don vi: mét), toa 4o cua 4 va B lan lugt 1a A(3;2,515) va
B(21;27,5;10). Khi du khach khi & d6 cao 12 mét thi toa d¢ cua du khach luc d6 1a M (a;b;c) . Tinh gia
tri biéu thie T =a+b+c.( Lam trong

Loi giai
Pap an: 43,3.
Cach 1:



a-3=18k
Theo gia thiét 3 diém A, B, M thang hang < AM , AB cung phuong < AM =kAB < {b—2,5=25k
c—15=-5k

Ma du khach khi & d6 cao 12 mét thi toa do cua du khach lac d6 1a M(a;b;c) nénc=12.
Doddéc=15-5k=12 <:>k:§.V£1y M Q;E;H
5 572
Cach 2 :
Phuong trinh dudng thang chtra dudng truot zipline 1a duong thang AB .
Taco: 4(3;2,515), B(21;27,5,10) = AB =(18;25;-5)
x=3+18¢

Phuong trinh duong thing chira dudng trugt zipline 1a { y =2,5+25¢ (teR).
z=15-5¢

Khi du khach khi & d6 cao 12 mét :>z:lZ:>15—5t:12:>t:§

x=13,8
3 .
Thay ¢ = 5 vao phuong trinh dudng thang 4B ta dugc < y=17,5 = M (13,8;17,5;12)
z=12

Vay T=a+b+c=13,8+17,5+12=43,3.



