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l ¢ CHUONG @. MAT PHANG PUONG THANG MAT CAU

»BAI €). PHUONG TRINH MAT PHANG TRONG KHONG GIAN

@. Tom tat kién thirc

#
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1. Vecto phap tuyén va cap vecto chi phwong cia mit phang

Vecto phap tuyén cia mit phing:

Cho mit phing ().

Vecto i #0 va c6 gia vudng goc voi mit phing («) goi la vecto phdp tuyén clia mt
phang (a).

Nhdn xét:

Néu 7i 1a mot vecto phap tuyén cla () thi k-7 (k#0) ciing 1a mot vecto phap tuyén
cia (o).

Mot mit phang hoan toan dugc xac dinh khi biét mot diém va mot vecto phap tuyén
cua no.

Cap vecto chi phwong cia mit phang:

Cho mit phing (o).

Néu hai vecto @ va b khdng ciing phwong va gid ctia ching song song hodc ndm trén
mit phdng () thi @,b 13 cip vécto chi phwong clia mit phing (o).

Nhan xét:

Mot mit phang hoan toan dwoc xac dinh khi biét mot diém va cip vecto chi phwong
cua noé

Vecto phdp tuyén ctia mdt phdang khi biét mét cdp vecto chi phwong :

Trong khong gian Oxyz, néu mit phing (o) nhan hai vecto =(a;a,;a,) va

b= (bl;b2; b, ) .1am cap vecto chi phwong thi (a) nhén 7 = [E,B} lam vecto phap tuyén.

n

T
=7




@ Chuy:
@ Vecto 1= [E,g — (a2b3 —ab,;ab —ab

1737

vecto ﬁ:(al;a ;a3) va E=(b];b2;b )

o [E,E} =[

o ciing phwong véi V' < [&,E} =0.

2
a, a

b, b

a; &

b3 b]

4, 4,
bl bz
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r r

]= (a2b3 —a,b,;a.b,—ab,;ab,—a,b, ) .
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@ Néu ﬁ:[ﬁ,b} thi vecto # vudng géc véi ca haivecto d va b.

2. Phwong trinh téng quat ctia mit phang

@ Phwong trinh tong quat cia mit phang:
© Trong khong gian Oxyz, mdi mit phang déu c6 dang phwong trinh:

Ax+By+Cz+D=0 vé&i A’ +B*+C? =0, dwoc goi 1a phwong trinh téng quat clia

mat phang.
& Nhdn xét:

© Né&umit phing («) c6 phwong trinh Ax+By+Cz+D=0 (v6i A*+B*+C* =0) thi

vecto 7i =(A;B;C) 1a mét vecto phap tuyén ctia mit phang ()
Cho mit phing (o) ¢6 phwong trinh Ax+By+Cz+D=0.
Khi d6: N, (x,; ,;2,) € (o) & Ax, + By, +Cz,+D =0

Lap phwong trinh tong quat cia mit phang khi biét mét sé diéu kién:
Ldp phwong trinh téng qudt ciia mdt phang di qua diém va biét vecto phdp tuyén:
Trong khdng gian Oxyz, phwong trinh t6ng quat cia mat phang di qua diém

OOR O ©

M, (xo;yu;zo) va co vecto phap tuyén 7= (A;B;C) la:
A(x—x0)+B(y—y0)+C(z—zn)=0
hay Ax+By+Cz+D =0 véi D=-Ax,—By,-Cz,

© Ldp phwong trinh téng qudt ctia mdt phang di qua diém va biét cdp vecto chi phwong:
© DElap phuwong trinh téng quat clia mit phang (a) di qua diém M, (xo;yo;zo) va co

cap vecto chi phwong E;E , ta thuc hién nhw sau:
Bwérc 1: Tim mot vecto phap tuyén 7 = [E;E]

© Buwdc 2: Viét phwong trinh mat phang (a) di qua diém M, (xG;yD; zo) va co vecto
phép tuyén 7.

~

ab,—a,b,) dwoc goi la tich c6 hwéng ca hai




@ Phwong trinh mit phang qua 3 diém khong thang hang:

© Ldp phwong trinh téng qudt ctia mdt phdng di qua ba diém khéng thdang hang:

© DElap phuong trinh t6ng quat ciia mit phang (n) di qua ba diém A, B,C khong
thang hang, ta thuc hién nhw sau:

@ Bwdc 1: Tim cdp vecto chi phwong E,TC

© Buwdc 2: Tim mot vecto phap tuyén 71 = [E,E} :

© Buwdc 3: Viét phwong trinh mit phang (05) di qua diém A (hodc diém B hodc diém

C) va c6 vecto phap tuyén 7.
@ Nhan xét:
© Mat phang (o) khong di qua géc toa dd O va lan lwot cat truc Ox tai A(a;0;0), cat
truc Oy tai B(0;b;0), cdt truc Oz tai C(0;0;c) c6 phwong trinh 1a £+%+£ =1. véi
a c
abc#0.
© Phuong trinh trén dwoc goi 1a phwong trinh mit phang theo doan chan.

3. Piéu kién d€ hai mat phang song song, vudng goc

@ PDiéu kién dé€ hai mat phang song song:
© Trong khong gian Oxyz,

© cho 2 mit phang (al):A1x+Bly+Clz+D1 =0 va (al):A2x+Bzy+Clz+D2 =0 co

vecto phap tuyén lan lwot1a 7, =(AI;BI;CI), i, =(A2;B2;C2).
L n =kn
@ Khidé: (a])//(az)é{Dl] ¢k.12)2 (keR)
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0 OR
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Piéu kién dé€ hai mat phang vudng géc:

Trong khong gian Oxyz,

cho 2 mit phing (a,): Ax+By+Cz+D, =0 va (o, ): Ax+By+C,z+D,=0 c6
vecto phap tuyén lan lwot la 7, =(A1;B];C1), , =(A2;BZ;C2).

Khi dé: (o) L (o, )< 7, =0< AA,+BB,+CC, =0

4, Khoang cach tir mot diém dén mét mat phang

@ Pinh nghia

© Trong khong gian Oxyz,

® Oxyz, cho diém M, (x,;y,;z,) va mit phing (a): Ax+By+Cz+D =0.

@ Khi d6 khoang cach tir diém M, dén mit phing (o») dwoc tinh:

d(M,,(a))= ij/* f’yo tCzo 2+ D
A"+B +C
5. Cac mit phang dic biét
© Cac mit phdng dic biét:
TiINH CHAT MAT PHANG PHU'ONG TRINH HE SO PAC BIET

(v) di qua/chira géc O. (o): Ax+By+Cz=0 D=0
() song song/chira Ox. (a):By+Cz+D=0 A=0
() song song/chira Oy . (a): Ax+Cz+D=0 B=0
() song song/chtra Oz. (a): Ax+By+D=0 C=0
() song song/trung (Oxy). (a):Cz+D=0 A=B=0
() songsong/trung (Oxz). (a):By+D=0 A=C=0
() songsong/trung (Oyz). (a): Ax+ D=0 B=C=0

e
©

Nhdn xét:
Mit phang khong chira 4n nao thi mat phang sé song song/chira truc dé hodc mit
phang khong chira 4n nao thi mat phang sé song song/chira mit phang do.




®. Phin dang toan co ban

+Dang @: Xac dinh vecto phap tuyén ctia mit phing

@ Phwong phdp
© Mot mit phang c6 vo s6 vécto phap tuyén va ching cuing phuong véi nhau.
© Chang han 7 1a vécto phap tuyén cda mat phiang (a) thi k-7 (k # 0) cling la vécto phap

tuyén ctia mit phing ().
© Néu mit phing (P) c6 cdp vécto chi phwong la u;, thi (P) c6 vécto phap tuyén la
i =1,
wCac vi du minh hoa
Cau 1: Trong khong gian Oxyz, mit phang (a) song song v&i gia cua hai vecto
a= (1; -2; 3), b= (3; 0;5). Tim vecto phép tuyén cia mit phang (a) .
Loi giai
Goi 7i 1a vecto phap tuyén ctia mét phang (). Taco: 7 Ld vaii L b.
Nén chon 7= [Ei,l; } = (—10; 4; 6).
Cau 2: Trong khong gian Oxyz, cho mit phiang (P) :2y+x+3z-1=0. Xac dinh mot vecto phap
tuyén cia mait phang (P) ?
Loi giai
Tl (P):2y+x+3z—-1=0 néuldy nhanh hé sd va = 7 = (2;1;3) la sai do chwa ldy diing hé
s6 trudcx -y - z

Sap xép dung nhu sau: (P):2y+x+3z—1:0<:>(P):x+2y+32—1=0 :>ﬁ:(1;2;3).

Cau 3: Trong khong gian Oxyz, cho A(Z;l;—3);B(O;—2;5) va C(l;l,'3). Tim toa dd vecto 11 ¢
phwong vudng goc véi hai vecto AB va AC.
Loi giai

Taco: AB=(-2-38); AC =(-1,0;6) =| AB; AC |=(-18:4;-3).

Vay: ii=| AB,AC |~ (-18;4;-3).

+Dang @: PTMP khi biét diém di qua va ciip vecto chi phwong
@ Phwong phdp



© Phuwong trinh tdng quat cia mat phang (P) di qua diém M(xo;y0 ;zo) va c6 vécto phap
tuyénla n = (A; B;C) c6 dang:

= Ax+By+Cz+D=0 D:—Axo—ByO—Czo)

9 A(x-x,)+B(y—y,)+C(z-z2,)=0 (v6i
© Néu mit phing (P) c6 cdp vécto chi phwong la u;, thi (P) c6 vécto phap tuyén la

n:[ul;uz

wCac vi du minh hoa
Cau 1: Trong khong gian Oxyz, viét phwong trinh téng quat ctia mit phing (P) di qua diém
M(2;1; —3) c6 vécto phap tuyénla 7 = (3;— 2;6).
Loi giai
Phuong trinh t6ng quat ciia mat phang (P) di qua diém M (2 ;1 —3) c6 vécto phap tuyén
1 7i =(3;-2;6) c6 dang: 3(x—2)-2(y—1)+6(z+3)=0 < 3x—2y+62z+14=0.

Cau 2: Trong khong gian Oxyz. Viét phwong trinh tdng quat clia mit phiang (P) di qua diém
M(2;—1;0) va c6 cap vécto chi phwongla a = (2;1;3),5 = (1;1;2)
Loi giai
Mit phang (P) c6 cdp vécto chi phwong 1a 4 =(2;1; 3),13 :(1;1;2) nén c6 vecto phap
tuyénla 7= [Ei;lﬂ = (—1;—1;1).
Phwong trinh téng quat ciia mait phang (P) di qua diém M (2; -1; O) c6 vécto phap tuyén
lan= (—1,'—1;1) c6 dang: —1(x - 2)—1(y +1)+1(z —0) =0 —x-y+z+1=0.

+Dang @: PTMP qua ba diém khéong thing hang

Phwong phap

Phwong trinh mat phiang (P) di qua A;B;C khong thing hang.
Bwadrc 1: Tim cap vecto chi phwong @,fTé .

Bwdrc 2: Tim mot vecto phép tuyén 7= [E,E} .

6 060 0 OR

Bwéc 3: Viét phwong trinh mit phing (a) di qua diém A (hodc diém B hodc diém C)va

c6 vecto phap tuyén 7.



© Phuwong trinh madt phang (P) 1a phwong trinh mit chdn, tirc mit phang (P) di qua
A(a;O;O);B(O;b;O);C(O;O;c) c6 dang: (P):£+1+E:1.

a b c

i

L=/

wCac vi du minh hoa

Cau 1: Trong khong gian Oxyz, viét phwong trinh mit phing (ABC)
(1) véiba diém A(-1;0;3), B(2;-1;,1), C(L-10).
(2) véiba diém A(1;0;2),B(-2;3;1),C(3;2;1).
Loi giai
(1) Voiba diém A(-1;0;3), B(2;-11), C(1,-1,0).
Tacé AB=(3-1-2); AC=(2-1-3)
Mit phing (ABC) c6 vec to phap tuyén 7 = [ITC; EJ ~(-L-5:1).
Phuong trinh mit phing (ABC) 1a ~(x+1)~5y+z-3=0<> —x—5y+z—-4=0
(2) V& ba diém A(1;0;2),B(-2;3;1),C(3;2;1).
Tacé: AB=(-3;3;-1),AC =(2;2;-1).
Mt phing (P) c6 mot vécto phap tuyén 1a 7i = [E’,A_cl ~ (-1;-5;-12).
Phwong trinh mit phing (ABC) 1a —x -5y —12z+25=0 < x+5y+12z-25=0
Cau 2: Trong khong gian Oxyz, viét phwong trinh mit phing (ABC)
(1) Véiba diém M (2;0;0),N(0;-1,0),P(0;0;2).
(2) Véiba diém M (0;-2;0),N(3;0;0),P(0;0;-3).
Loi giai
(1) Véiba diém M (2;0;0),N(0;-1;0),P(0;0;2).

Ta co: M(2;0;0),N(0;-1;0), P(0;0;2) :»(MNP):%+11+§=1@ x-2y+2-2=0



(2) V&i ba diém M (0;-2;0),N(3;0;0),P(0;0;-3).
.. 0. .0- .0 XYL E
Ta c6: M(0;-2;0),N(3;0;0),P(0;0;-3) = (MNP): st 5t 50
XY 2 162x-3y-22-6=0
Cau 3: Trong khong gian Oxyz, viét phwong trinh mat phang (P) chtra diém M(1;3;— 2), cat cac

tia Ox, Oy, Oz lan lwottai A, B, C sao cho %:%:%C.

Lovi giai
Phuwong trinh mit chdn cat tia Ox tai A(a;O;O), cat tia Oy tai B(O;b;O), cit tia Oz tai

C(O;O;c) c6 dangla (P): E+%+E:1 (vé6ia>0,b>0,c>0).
a

c
b
«. OA OB OC a b c a=—
Theo dé: —=—=— -—=—=—= 2 .
1 2 4 1 2 4
c=2b
N A s 12 n , 1 3 2 4
Vi M(1;3;—2) nam trén mat phang (P) néntacoé: —+—+—=1<-=1b=4.
b b 2b b

2
Khidé a=2, c=8.

Vay phuong trinh mit phing (P) 1a: g+%+§=1 & 4x+2y+2-8=0.

+Dang @: PTMP trung truc cia doan thiang

@ Phwong phdp
Trong khéng gian Oxyz, viét phwong trinh mit phang (a) trung trwc doan thang AB
Bwéc 1: Vécto phap tuyén ciia mat (a) 1a: 7i = AB.

Bwdérc 2: Tim toa d6 trung diém I cta doan AB.

e

L]

L]

L]

© Buwdrc 3: Viét phwong trinh mat phiang (a) di qua diém I va cé vecto phap tuyén 1= AB
A

At/

B

w-Cac vi du minh hoa
Cau 1: Trong khong gian Oxyz, cho hai diém A(4; 0;1) va B (—2; 2;3) . Viét phwong trinh mat phiang

trung truc cia doan thang AB



Loi giai
Mit phang trung truc ciia doan thang AB c6 vécto phép tuyén l1a AB = (—6,' 2; 2) va di qua
trung diém I(1;1; 2) clia doan thang AB.
Do d6, ta c6: —6(x—1)+2(y—1)+2(z-2)=0<> —6x+2y+2z=0<3x-y—-z=0.

Cau 2: Trong khong gian Oxyz, cho hai diém A(—S; 2;1) va B(S;— 4;1). Goi M 1a hinh chiéu vuéng
goccua A trén (Oxy), va N la diém doi xirng véi B qua (Oyz). Viét phuwong trinh mét
phéng trung tryc (P) cta doan thing MN.

Loi giai
M 1a hinh chiéu ctia A(-3;2;1) trén truc (Oxy) nén tacé M(-3;2;0).
N la déi xtrng véi B(S;—4;1) qua (Oyz) nén ta cé N(—S; —4;1).
N 0 , 1
Goi I latrung diém MN. Ta co I[—4; —1;§J.

Phuwong trinh mit phang 2(x+4)+ Z(y +1)—1(z—%} =0 < 4x+4y-2z+21=0.

Cau 3: Trong khong gian Oxyz, cho hinh vuéng ABCD biét A(l; 2;1), B(3; O;O),
C(l; -1 —2), D(—l;l; —1). Gia sw I(a; b;c) la tAm dwong tron ngoai ti€p hinh vuéng
ABCD va G latrong tim AABC. Viét phwong trinh mit phang trung truc ctia GI .
Loi giai
Vi ABCD 1a hinh vu6ng nén tdm dwong tron ngoai tiép hinh vuéng ABCD la giao diém
cua hai dwong chéo AC va BD. Khi do I[l;%; —%) .

Vi G la trong tam tam gidc ABC nén G(g,%,%l]

Goi M 1a trung diém ctia doan thang GI nén M ﬁ,'i,'—i
312 12

Phwong trinh mat phang trung truc doan thang GI :

4 x—ﬁ + y—i - z+i =08x-2y+2z-9=0.
3 12 12

Cau 4: Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D’, biét rang A(—3; 0;0), B(O; 2;0),
D(O; 0;1) , A’(l; 2;3) . Viét phwong trinh mit phang trung truc cia C'D.

Loi giai

10



Goi C'(x;y;2). Taco AB=(3;2,0); AD=(3;0;1); AA'=(4,2;3).

x=10+3
Ma AC' = AB+AD+ AA' = AC' = 1044 y=4-0 :>C 1344)

z=4-0

qua I (— 2; ]
Khi d6 mat phang trung truc cia C'D:
n=CD= 13 4, 3

c6 phuwong trinh la 13(x—§]+4(y—2)+3(z—gj =0 13x+4y+3z-100=0.

+Dang @: PTMP 1 diém kém diéu kién song song véi mit phing khac

@ Phwong phdp
@ Trong khong gian Oxyz, viét phwong trinh mit phang (a)

Loai Phwong phap
(1) Qua M(x,;¥,;z,) vasong song 92 Cich 1:
(5) :Ax+By+Cz+D=0. > Vécto phap tuyén (a) la: ﬁ(”) = ﬁ(ﬂ) = (A;B;C).
”W ; > Mat phang (a) qua diém M.
A7l
&6 Cdch 2:

> Thay diém M vao (oz) =>D=?=> (a) :

/,'_I __________ f » Do (a)//(8)= (a): Ax+By+Cz+D'=0 (D= D’)
37 e R

(2) Song song (P):Ax+By+Cz+D:O va > Vi (a)//(P):> (a):Ax+By+Cz+D’=0 (D;t D').
cach (P) mgt khodng bang k. > Vi (a) cach (P) mot khoang bang k

ﬁ,’j ?

. (o)) =kt (1) =k
% : = ‘D_D" =k=D'=?
P JA? B iC? -

/M—| ‘ / > C6 D'=> phwong trinh mit (P) hoan chinh.

11




w-Cac vi du minh hoa
Cau 1: Trong khong gian Oxyz, mit phing qua diém A(—l;l;Z) va song song v&i mit phing
(a) :2x—2y+2z—-1=0 c6 phwong trinh 1a?
Loi giai
Co (P) song song (a):2x—2y+z—1=0 nén (P):Zx—2y+z+m=0,vc'ri m=#-1.
Do (P) di qua diém A(—l;l; 2) nén -2-2+2+m=0<m=2 (nhan)
VAy mit phang cin tim 1a (P) :2x-2y+2z+2=0.
Cau 2: Trong khong gian Oxyz, cho mit phang (Q) :x+2y+2z-3=0 va mit phing (P) khéng
qua O, song song mit phang (Q) va d((P);(Q)) =1. Phuong trinh mat phang (P) 13?
Loi giai

Goi phuwong trinh mit phang (P) cé6dang x+2y+2z+d=0 V&i d=0;d=-3.

, d+3 [d:O

Cod((P);(Q))=le——=1=
(Pt T == o=

Két hop diéu kién = (P) c6dang: x+2y+2z-6=0.

Cau 3: Trong khong gian Oxyz, cho mit phang (P) di qua giao tuyén cta hai mit phang
(0y):3x—y+2z-2=0,(e,): x+4y—5=0 dong thoi song song véi mat phang
(0 ):2x+21y —z+7 =0. Viét phwong trinh cia mat phang P .

Lovi giai

(P)// ()= (P):2x+21ly—z+m=0 (m=-7)

(al):Sx—y+z—2=0

Goi d 1a giao tuyén cia (o, );(a, ) d: {(0‘2) x+4y-5=0

3x+z-2=0
x—-5=0

3x-y-2=0
x+4y-5=0

Cho y—°>{ = M(5;0;-13) va —°>{ — N(130)

Me(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.

Cau 4: Trong khong gian Oxyz, cho mit phang (P) : 2x — 2y +z—5=0. Viét phwong trinh mat
phing (Q) song song véi mat phang (P), cach (P) mot khoang bing 3 va cat truc Ox
tai diém c6 hoanh d6 dwong.

Lovi giai
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(Q)//(P)nén mdt phang (Q):Zx—2y+z+C=0; C #-5, chon M(O,’O;S)E(P)

Taco d((P);(Q))=4(M;(Q))

5+C| {c —4
=3
22+ (-2) +22 C=-14

»Voi C=4=(Q):2x—2y+z+4=0 khi d6 (Q) cdt Ox tai diém M, (-2;0;0)c6 hoanh

d0 am nén trwong hop nay (Q) khong thoa dé bai.

»Voi C=-14=(Q): 2x— 2y +z—14=0 khi d6 (Q) cit Ox tai diém M, (7;0;0) c6 hoanh
d0 dwong do d6 (Q):2x—2y+z-14=0 thoa dé bai.

Vay phwong trinh mit phing (Q) :2x-2y+z-14=0.

*Dang @: PTMP 1 diém kém diéu kién vuong géc véi mat phing khac

@ Phwong phdp

@ Trong khong gian Oxyz, viét phwong trinh mat phang («)

Loai

Phwong phap

Qua M(x,;y,;2,) va L 2 mdt
(P): Ax+By+Cz+D=0,
(Q): Ax+By+Cz+D'=0.

> Tim cap vécto ﬁ(P) van,.. .

(®)
> Vécto phap tuyén (o) la: ii = [E(Q) ;ﬁ(P)]
> Mgt phing (o) qua diém M(x,;v,;z,)-

Hodc bai toan sé gap:

Mey
“Qua M(xO Yo ;zo) va vudng goc véi giao tuyén cua
(P): Ax+By+Cz+D=0;(Q): Ax+By+C'z+D'=0"
7
np ‘
M
Loai Phwong phap
Qua diém A;B vavudng goc > Tim cip vécto AB va 7i= [E;ﬁ(ﬁ)} .
(6): Ax+By+Cz+D=0. -
> Vécto phap tuyén (o) 1a: ii = [AB;H(ﬁ)} .
> ) :
a > Mat phang (o) qua diém A.
5 -

w-Cac vi du minh hoa
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Cau 1: Trong khong gian Oxyz, cho hai mdt phing () :3x -2y +2z+7=0,
(ﬂ) :5x — 4y + 3z +1=0. Phwong trinh mit phing di qua goc toa dd6 O dong thoi vudng
gocvéica(a) va (B) 1a?
Lovi giai
Véc to phap tuyén clia hai mit phang lan lwot 1a 7, =(3;-2;2),7, =(5;,-4;3).
Khi d6 vecto phap tuyén mat phang cin tim 12 7 [ ] (2,1,-2)
Phuong trinh mit phang di qua gdc toa dd O, VTPT 7 =(2;1;,-2): 2x+y—2z=0.
Cau 2: Trong khong gian Oxyz, cho hai diém A(2; 41), B(—1;1;3) va mit phing
(P):x—3y+2z—-5=0.Lap phuong trinh mit phing (Q) di qua hai diém A, B va vudng
goc véi mat phang (P).
Lovi gidi

—

Ta c6: AB= (—3; -3, 2), vecto phap tuyén clia mp (P) lan, = (1; -3, 2) .
Tir gia thiét suy ra 1 = [@,E} =(0;8;12) 1a vecto phap tuyén ciia mp(Q).

Phuong trinh (Q) diqua A(2;4;1) 1a: 0(x—2)+8(y—4)+12(z-1)=0< 2y+32-11=0
Cau 3: Trong khong gian Oxyz, mat phang (P) di qua hai diém A(0;1,0), B(2;3;1) va vudng gbc

véi mat phang (Q):x+2y—z =0 c6 phuong trinh 13?

Lo giai

Tacé AB=(2;2;1), vecto phap tuyén mit phing (Q): n, =(1;2;-1).

Theo d& bai ta ¢6 vecto phap tuyén mit phing (P): n, =n, A AB=(4;-3;-2).

Phuong trinh mit phing (P) ¢6 dang 4x—3y—2z+C=0.

Mat phéng (P) di qua A(0;1;0) nén: -3+C=0<C=3.

Vay phurong trinh mit phing (P) 1a 4x -3y —2z+3=0.
+Dang @: Khoang cach tir mot diém dén mét miit phing

@ Phwong phdp
@ Tinh khoang cach tir di€m M, (x,;v,;z,) dén mat phang (P): Ax+ By +Cz+D =0 nhu

sau
@ Buwérc 1: Tim M (x,;y, ;zo) ; viét phwong trinh mat phang (P) :Ax+By+Cz+D=0.
@ Bwéc 2: Tinh khodng cach tir diém M, dén mit phang (P) : Ax+ By +Cz+ D =0 theo cong
‘Axo +By,+Cz,+D
JA? + B2 +C?

thte d(M,,(P))=
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@ Lwuy: d(MO,(Oxy))zm d(Mofox)z (]/o)2+(zo)2

w-Cac vi du minh hoa

Cau 1: Cho hinh lap phwcrng ABCD.EFGH canh 1. Piém M dwoc cho théa mén hé thirc
AM + AE =3CD . Tinh khoang cach tir diém M dén mit phing (EBD).

Lovi giai

A ) -/ D

D C

Tacé A(0;0;0), AE=(0;0;1), CD=(-1;0;0).
bat M(a;b;c),suyra m:(a;b;c).

a+0=-3 |a=-3
Pé cho AM +AE=3CD, tadwoc {b+0=0 =1b=0 .Suyra M(-3;0;-1).
c+1=0 c=-1

Mit phang (EBD), phuwong trinh theo doan chdnla x+y+z-1=0.
Khoang cach tir difm M dén mit phiang (EBD) bang

|[Ax+By+Cz+D| _|-3+0-1-1] _ 5[
VA? +B? +C? VP12 422 3
53

Vay khoang c4ch bang =

o({E5D)-

Cau 2: Cho hinh lang tru tam gidac déu ABC.DEF, AB=6, AD=2.Goi M, N, P lan lwotla trung
diém DE, DF, BC.Lap hé truc toa do Oxyz nhw hinh bén. Goi diém S théa man hé thirc

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

15
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| HR [ D

ac

Loi giai
Ta cé P(0;0;0), A(3\/§;O;O), B(0;3;0), C(0;-3;0), E(0;3;2), F(0;-3;2),

D(3\/§,’O;2)
Suy ra M(?’\/— 3 ZJ, {i ?3 j

2’
Ta c6 [W,ﬁ} {6 0; Q—IJ ﬁ:(4;0;—3\/§).
Phuong trinh mit phang (MNP) 1a 4x—3/3z =0.
Goi I, J lan lwot la trung diém canh AC, IB:I(#;_??’;OJ, ]{i % J
Ta cé S7H2§+§fz6<:>257+25§z6<:>457z6<:>55].

Do do S[ﬁ;E;OJ.
4 4

Vay khoang cich tir diém S dén mit phang (MNP) bing d=343.

+Dang @: Vi tri twong d6i hai mit phing

@
-]

]
]

Phwong phdp
Xét diém mait phang (P) : Ax+ By +Cz+D =0 c6 vecto phap tuyén #,, voi:
Mat phing (Q): A'x+ B'y+C'z+ D’ =0 c6 vecto phap tuyén 7,

Ta c6 cac vi tri twong d6i sau:

Mt phdng (P)
% g g Mt (P) edt mit (Q)
Mt phing (0) % _ g _ % . g Mt (P) song song mit (Q)
f_gzgzg Mt (P) tring mit (Q)
AA +BB +CC'=0 M3t (P) vudng géc mit (Q)
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w-Cac vi du minh hoa
Cau 1: Cho ba mit phang (P,):2x-y—2z+1=0, (P,):4x—2y—4z+4=0, (P,):x+4y-z+1=0.
Chirng minh (PB,)//(P,) va (PB) L(P,).
Lovi giai

VTPT ctia ba mdt phang la #, =(2;—1;—2), n, =(4;—2;—4), 1, =(1;4;—1)-

Vi 7, Lii, (do 7, -7, = 2-1+(~1)-4+(-2)-(-1)=0) nén (B) L(B,).
Cau 2: Trong khéng gian Oxyz, cho hai mat phing (a):m’x—y+(m’—2)z+2=0 va
(3):2x+m®y—2z+1=0. Hai mat phing () va () vudng goc véi nhau khi nao?
Loi giai
Tacé 7, =(m*;-Lm* -2); i, =(2;m;-2).
(@) L(B) @i, L, =i, =0 = 2m* —m* ~2(m* ~2) =0 & m’ =4 < |m|=2.
Vay |m|=2.

Cau 3: Trong khong gian Oxyz, cho hai mit phing (P):2x-3y+5z-1=0 va
(Q) : 4x+(m—3)y+(m2 +l)z—7 =0 (m la tham s8). Tim m dé hai mit phang song

song.
Loi giai
m—3_2
4 m-3 m*+1 -7 -3 m=—
(P)//(Q)C:’E:_—3: 5 ¢_—1<:> m2+1 Q{m:—i- = m=-3.
-2 -
5

Cau 4: Trong khong gian Oxyz cho A(2;0;0),B(0;4;0),C(0;0;6),D(2;4;6).Goi (P) lamit phing
song song voi mp(ABC),.(P). cich déu D va mit phiang (ABC). Phuong trinh cta (P)

1a?
Lo giai
(ABC): 2+ 12 =15 643y +22-12=0.
46
(P)//(ABC)=>(P):6x+3y+2z+m=0 (m=-12).
(P) cach déu D va mit phéng (ABC)=d(D,(P))=d(A,(P))
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306+m=12+m
36+m=-12-m

6.2+3.4+2.6+m| [6.2+3.0+2.0+m|
= V6% +3% +27 ) V6% +3% + 22

< m=-24 (nhan).

@\36+m\=\12+m\@{

Vay phurong trinh ctia (P) 1a 6x+3y+2z-24=0.

+Dang @: U'ng dung tich c6 hwéng

@
o
o

-]

@

@

Phwong phap
(1) Bn diém A, B,C,D tao thanh t didn: .o [E,TC} AD 0.
< A,B,C,D khong dong phang
1 _—
(2) DIeN tich AABC © oottt Sy ine = E‘[AB,AC}‘.
v []
= Puorng cao AABC, Susc ==—AHBC= AH =—25€ =%
2 BC ‘BC
(3) Dién tich hinh binh hanh ABCD : ..o S s =25, e = ‘[E,A_’C] .
. 1= 521 71
(4) Th tich ti dién ABCD : oo V= E‘[AB, Ac} . AD‘ .
= Puwong cao chép ABCD:
. s |[4Bacl.aD
V s :gd(A,(BCD)).SABCD =d(A,(BCD))= R
ABCD ‘[BC, BD}‘
Bai toan tinh dién tich tam giac:

Trong khong gian Oxyz, cho A(...),B(...),C(...). Tinh dién tich tam gidc ABC
Hwéng giai quyét
Bwodrc 1: Tim toa d6 cac vecto E,A—é = [E,A—CJ

1~ =1 ..
Buwéc 2: St dung S, . = E‘[AB,AC} dé tinh dién tich AABC.

Néu bai todn yéu cdu tinh dwong cao trong tam gidc:

2S .
Bwéc 3: Strdung S 1 AH.OB= AH = ﬁ dé€ tinh d6 dai dwong cao AH.

AOAB — 2
Bai toan tinh thé tich tir dién:
Trong khong gian Oxyz, cho A(...),B(...),C(...),D(...). Tinh th& tich t& dién ABCD

Hwéng giai quyét
Bwérc 1: Tim toa do cac vecto @,A—C,A—D' = [E,A—C}A—D .

12 5271 72l ax "
Bwérc 2: S dung V = g‘[AB, AC} . AD‘ dé tinh theé tich t&r dién ABCD.

© Néu bai todn yéu cdu tinh khodng cdch ha tir dinh:

18



:,»d(A,(BCD)):?’VAﬂ dé tinh do dai

ABCD

© Buwéc 3: St dung V,,_, :%d(A,(BCD)) 5

"~ ABCD
khodng cach
w-Cac vi du minh hoa
Cau 1: Trong khong gian Oxyz, cho hai diém A(1;2;-1), B(0;-2;3).
(1) Tinh dién tich tam gidc OAB véi O 1a géc tao do.
(2) Tinh d6 dai dwomg cao AH ha tir dinh A ctia tam gidc OAB.
Loi giai
(1) Tinh dién tich tam gidc OAB véi O 1a géc tao do.
54' = (1; 2; —1)
OB=(0;-2;3)
=S5= 1‘[0—/1,@}‘ = 1\/42 +(—3)2 +(—2)2 = @
2 2 2
(2) Tinh d6 dai dwong cao AH ha tir dinh A ctia tam gidc OAB.

1
Mit khdc ta c6: OB = [0? +(~2) +32 =13 vaS,,; = > AH.0B

Ta c6; =| 04,08 |=(4;-3-2)

V29
T I \/2:9 37T
OB V13 13 13

Cau 2: Trong khong gian Oxyz, cho bon diém A(l;— 2;0), B(Z; 0;3),C(—2;1;3) va D(O;l;l) .
(1) Tinh thé tich khoi tir dién ABCD.
(2) Tinh d6 dai dwong cao DH cia tir dién ABCD.
Loi giai
(1) Tinh thé tich khoi tir dién ABCD.
Ta cé: E = (1; 2;3); A—C: = (—3;3;3); E = (—1;3;1).

[TB,TC] ~(-3-12;9)= [@,IC}E — (=3).(-1)+(~12).3+9.1= 24

Viseo = E‘[A_B',A—CJE‘ = l‘—24‘ =4,
6 6
(2) Tinh d6 dai dwong cao DH cuia tx dién ABCD.

Taco | AB,AC |~ (-3-12,9)= ‘[E,TC] - 3426

‘[AB,AC]AD Cu wm
]
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Cau 3: Trong khong gian Oxyz, cho tir dién ABCD biét A(3;-2;m),B(2;0;0), C(0;4;0),
D(0;0;3) . Tim gi4 tri dwong cia tham s6 m dé thé tich t& dién bang 8.

Loi giai
Ta co: E‘(=(3;—2;m—3), Eé=(2;0;—3), D—C'=(O,'4;—3).

m=-6

Thé tich & dién: V =1‘[ﬁ, D—(f}.ﬁ‘ ©8=2[24+8(m—3) <:{ .
6 6 m=6

Vi m dwong nén m =6.
©. Dang toan rén luyén

+Dang @: Cau tric nghiém nhiéu phwong an lwa chon

Cau 1: Cho hinh 14p phuwong ABCD.A'B'C'D'. Vecto nao la vecto phap tuyén cia mat phang

(ABCD) ?
A. AC. B. AC'. C. AA'. D. AD'.
Loi giai
Chon C
A’ D
b i c’
:li ------------ D
B - C

Dwa vao hinh vé thi AA' 1a vecto phap tuyén cua (ABCD) .

Cau 2: Cho hinh 1ap phwong ABCD.A'B'C'D'. Vecto nao 13 vecto phdp tuyén ctia mit phang

(ADD'A')?
A. CC'. B. AD. C. BC'. D. AB.
Lo giai
Chon D
A’ . D
B i c’
:li 777777777777 D
B - (&)

Dwa vao hinh vé thi AB 1a vecto chi phwong ctuia (ABCD) .
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Cau 3: Trong khong gian Oxyz, cho ba diém A(3'0'0) B(O 4;0),C(O; 0;5). Toa dd nao sau day la
toa do vecto chi phwong cia mit phang (ABC) ?
A. (3;4;5). B. (0;4;5). C. (-3:4;0). D. (-3;0;-5).

Chon C
Ta c6: AB= (—3; 4;0) la vecto chi phwong ctia (ABC) .
Cau 4: Trong khong gian Oxyz, cho ba diém A(3; 2;1),B(—1; 4;1),C(3;—2;5). Toa do nao sau day

12 toa dd vecto phap tuyén clia cia mit phing (ABC)?

A. (1; 2;2). B. (8;—16,-16). C. (—1; 2;— 2). D. (1,- 4;4) .
Loi giai

Chon D

Ta co:

AB=(~4;2;0)

. =1
AC :(0;—4;4) (

ABC)

= [A—lé, A—CJ = (8,'16,'16) .

Cau 5: Trong khong gian Oxyz, cho mit phang (P) c6 phwong trinh —2x + 2y —z—3=0. Mit phdng
(P) c6 vecto phap tuyén la
A. (4;—4;2). B. (—2; 2;—3). C. (—4;4;2). D. (0; 0;—3).
Loi giai
Chon D
Dwa vao mit phang (P) , ta dwoc vecto phap tuyén la (—2; 2; —1) .Chon dap 4n Aviné cung

phwong véi (—2; 2; —1).

Cau 6: Trong khong gian Oxyz, cho mit phang (P) c6 phwong trinh %+ g +§—1 0. Mit phang
(P) c6 vecto phap tuyén la?
A. (4;6;2). B. (2,3;1). C. (32;6). D. (3;2;1).
Loi giai
Chon C

. 111
Dwa vao mat phang (P) ta dwoc vecto phap tuyén la (Z % Ej Chon dap an C vino cung

111

hwongvéi | —;—;—
phuongv [ 62)
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Cau 7: Trong khong gian Oxyz, cho mit phiang (a) : 2x—3z+1=0. Vecto phap tuyén ciia mit phang

(a) la:

A. i, =(2;0;-3). B. 71, =(2;-3,1). C. i, =(-2;0,-3).  D.ii,=(-2;3-1).
Loi giai

Chon A

Do mit phang (a) : 2x —3z+1=0 nén vecto phap tuyén cia (a) la: n, = (2; 0; —3)

Cau 8: Trong khong gian Oxyz, mit phang (P) :x+y+z-3=0 di qua diém nao dudi day:
A. M(-3-1;-1). B. N(111). C. P(-3;0;0). D. Q(0;0;-3).
Loi giai
Chon B
Thé M(-1,-1,-1) vao mit phing (P):x+y+z-3=0 ta dwoc —1+(-1)+(-1)-3=0
<> —6=0 (khong théa). Do d6 (P) khong di qua M (-1 -1-1).

Thé N(l;l,-l) vao mit phang (P) :x+y+2z-3=0 tadugc 1+1+1-3=0 < 0=0 (thda).
Do d6 (P) diqua N(L11).

Thé P(—B;O;O) vao mit phiang (P):x+y+z—3:O ta dwoc -3+0+0-3=0 < -6=0
(khong théa). Do d6 (P) khong di qua P(-3;0;0).

Thé Q(0;0;-3) vao mit phing (P):x+y+z—-3=0 tadwoc 0+0+(-3)-3=0 <—6=0
(khong théa). Do d6 (P) di qua Q(0;0;-3).

Cau 9: Trong khong gian Oxyz, mit phang (P) : %4‘ % +§ =1 khong di qua diém nao dudi day:
A. P(0;2;0). B. Q(0;0;3). C M(32;3). D. N(10;0).
Loi giai
Chon C

Thé P(O;Z;O) vao mit phang (P):%+%+%=l ta duoc %+%+%=1 <1=1 (théa). Do

d6 (P) diqua P(0;2;0).

Th& Q(0;0;3) vao mit phing (P):%+%+§:l ta dugc %+%+§=1 &1=1 (théa). Do
d6 (P) diqua Q(0;0;3).

Thé M(1;2;3) vao mat phang (P):£+z+5=l ta duoc %+z+§=1 <3=1 (khong
1 2 3 1 2 3

théa). Do d6 (P) khong di qua M (1;2;3).
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Thé N(l;O;O) vao mat phang (P) S AT N duoc }+9+9 =1 <1=1 (thoa). Do
1 2 3 1 2 3

d6 (P) diqua N(1;,0;0).

Cau 10: Trong khdng gian Oxyz, mit phiang nao sau day di qua gdc toa do?
A. x+20=0. B. x—2024=0. C. y+2025=0. D. 2x+5y—-8z=0.

Loi giai

Chon D
Thé O(O; 0;0) vao mit phing x+20=0 ta dugc 0+20=0 (khdng théa). Do d6 mit
phang x +20 =0 khong di qua gdc toa do.
Thé O(O; O;O) vao mit phing x—2024 =0 ta dugc 0—2024 =0 (khdng thda). Do d6 mit
phang x—2024 =0 khong di qua gdc toa do.
Thé O(0;0;0) vao mit phing y+2025=0 ta dwoc 0+2025=0 (khong théa). Do d6 mat
phang y+2025=0 khong di qua gdc toa do.
Thé O(O;O;O) vao mit phiang 2x+5y—-8z=0 ta dwgc 0+0+0=0 (thda). Do d6 mit
phang 2x+5y -8z =0 di qua gdc toa do.

Cau 11: Trong khéng gian Oxyz, mit phang (Oxy) di qua di€ém nao sau day:
A. M(3;2;0). B. N(3,2;-1). C. P(1,0;-3). D. Q(0;2;-5).

Lovi giai

Chon A
Mit phang (Oxy) c6 phwong trinh z =0.
Thé M(l; 2;0) vao mit phang (Oxy) ta dwoc 0=0 (thoa). Do d6 mit phang (Oxy) di
qua M(l; 2;0) .
Thé N(3; 2; —1) vao mat phang (Oxy) ta dwoc —1=0 (khong théa). Do d6 mat phang
(Oxy) khong di qua N(3;2;-1).
Thé P(l; 0; —3) vao mit phang (Oxy) ta dwoc —3=0 (khdng thoa). Do d6 mat phang
(Oxy) khong di qua P(1;0;-3).
Thé Q(O; 2; —5) vao mit phang (Oxy) ta dwgc -5=0 (khong théa). Do d6 mit phiang
(Oxy) khéng di qua Q(0;2;-5).

Cau 12: Trong khong gian Oxyz, phwong trinh mat phang (a) di qua diém A(Z; —1;3) va c0 vecto
phap tuyén "= (2; 3 —1) la:
A. (a):2x+3y-z-2=0. B. (a):2x+3y—-z+2=0.
C. (a):2x—y+3z-2=0. D. (a):2x—y+3z+2=0.
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Lori giai
Chon B
Phuong trinh mit phing (a) c6 dang A(x—x,)+B(y—y,)+C(z—z,)=0.
Do d6 2(x—2)+3(y+1)-1(z-3)=0 < 2x+3y—-z+2=0
Cau 13: Trong khong gian Oxyz, cho mit phing (P):2x+y—2z+4=0. Mit phing ndo sau day

vudng goéc voi (P) ?

A 2x+y—-2z+5=0. B. x+2y+2z-5=0.

C. x+3y-z+1=0. D. x+y+z-6=0.
Loi giai

Chon B

Mat phing (P):2x+y—2z+4=0 c6 VTPT 7 =(2;1;,-2)
M3t phang 2x+y—2z+5=0 ¢4 VTPT #, = (2,'1; —2)
Ta c6 7, =7 nén hai mat phang khéng vudng géc.
Mit phing x+2y+2z-5=0 c6 VTPT 7, = (1; 2;2)
Ta c6 7i,.7i =0 nén hai mat phang vudng goc.
Mt phang x +3y—z+1=0 c6 VTPT 7, =(1;3;-1)
Ta c6 #,.7i =7 # 0 nén hai mdt phang khong vudng goc.
M3t phiang x+y+z-6=0 c6 VTPT 7, =(L1;1)
Ta c6 7i,. 7i =1+ 0 nén hai mit phing khéng vudng goc.
Cau 14: Trong khong gian Oxyz, khodng cach tir M (1; 2; —3) dén (P) :x+2y+2z-10=0 la
2 4 b 1

A. 3. B. —. C. —. D. —.
3 3 3

Lo giai

1+4-6-10] 11
1w, (P)) = E = =T
N1+4+4
Cau 15: Trong khong gian Oxyz, vecto ndo sau diy khong phai la vecto phép tuyén ctia mat phang
(P):x+3y—52+2:0.

A.ii=(-1-3;5). B. ii=(2; 6; —10)

C. 71 =(-2;-6;,-10). D. i =(-3;,-9;15).
Loi giai

Chon C



Vecto phap tuyén ctia mat phang ﬁ(P) = (1,' 3 —5) :

Vi vecto 7= (—2; —6;—10) khong cung phuwong véi r_i(P) nén khong phai la vecto phap

tuyén ctia mit phing (P).

Cau 16: Trong khong gian Oxyz, vécto nao sau ddy la mot vécto phap tuyén cua (P), biét

i=(-1-2-2), b=(~10;-1) 1 céip vécto chi phwong cita (P)?

A 1i=(2;1;2). B. 7i=(2-1-2). C i=(21-2). D. ii =(-2;1,-2).
Loi giai

Chon C

Ta co [Zi;l;} = (2;1; —2), nén vécto 71 = (2;1; —2) la mot vécto phap tuyén cta (P).

Cau 17: Trong khong gian Oxyz, phwong trinh mt phang di qua A (1; -1 2) va c6 vécto phap tuyén
i=(4;2,-6) 1a

A, 4x+2y—-6z+5=0. B. 2x+y—-3z+5=0.

C. 2x+y—-3z+2=0. D. 2x+y-3z-5=0.
Loi giai

Chon B

, « QuaA(L-12)
Taco (P):q, VTPT i, =(4;2;-6)

= (P):4(x-1)+2(y+1)-6(z—2)=0<>(P):2x+y—3z+5=0.

Cau 18: Trong khong gian Oxyz, cho A (0;1;1); B (1; 2;3) . Viét phwong trinh mit phang (P) di qua

A vavudng géc voi duong thang AB.

A. (P):x+y+2z-3=0. B.(P):x+y+2z-6=0
C. (P):x+3y+4z-7=0. D. (P):x+3y+4z-26=0.
Loi giai
Chon A
e QuaA(0;11
Ta co (P): b (A )_,
» VIPT:ii, = AB=(312)

:>(P):1(x—0)+1(y—1)+2(z—1):0<:>(P):x+y+22—3=0.
Cau 19: Trong khong gian Oxyz, cho hai diém A(Z; 4;1), B(—l;l; 3) va mit phang
(P) :x—3y+2z—-5=0. Lap phwong trinh mit phang (Q) di qua hai diém A, B va vudng
goc v&i mat phang (P)
A 2y+3z-11=0. B. 2x-3y-11=0. C.x-3y+2z-5=0. D.3y+2z-11=0.
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Loi giai
Chon A
Ta c6: AB= (—3; -3; 2), vecto phap tuyén ctia mp (P) 1a ”_1; = (1; -3; 2) .
T gia thiét suy ra n= [E,Z} = (0;8;12) la vecto phap tuyén cia mp (Q) :
Mp (Q) di qua diém A(2;4;1) suy ra phuong trinh tdng quat ctia mp(Q) la:
0(x-2)+8(y—4)+12(z-1)=0< 2y +3z-11=0.

Cau 20: Cho hai mjt phing («):3x—2y+2z+7=0,():5x—4y+3z+1=0. Phuong trinh mat

phing di qua g6c toa dd O dong thoi vudng goc vai ca (a) va (ﬁ) la:

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

Loi giai
Chon B

—

Véc to phap tuyén cia hai mat phang Ian lwot 1a VT = (3; -2; 2) M, = (5; —4; 3).
= [Z,;ZJ = (2;1; —2)
Phuwong trinh mit phang di qua géc toa dé O,VTPT 7 = (2;1; —2) 1 2x+y—2z=0.

Cau 21: Trong khong gian Oxyz, cho ba diémA(3; -2; —2), B(3; 2;0),C(O; 2;1). Phwong trinh mat
phing (ABC) la
A. 2x-3y+6z+12=0. B. 2x+3y-6z-12=0.

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

Chon C

Ta co:

AB= (0;4;2) , AC = (—3;4;3), n= [ETC} = (4;—6;12).
Tacé n= (4;—6;12) cung phwong 71, = (2;—3;6)
Mit phang (ABC) di qua diém C(O; 2;1) va c6 mot vecto phap tuyén 7, = (2;—3;6) nén
(ABC) c6 phwong trinh la:
2(x-0)-3(y—2)+6(z-1)=0 < 2x-3y+6z=0.
Véy phwong trinh mt phang cin tim 1a: 2x -3y + 6z =0.
Cau 22: Trong khong gian Oxyz, cho ba diém A(0;1;2),B(2;-2;1),C(~2;1;0). Khi d6, phuwong
trinh mat phang (ABC) la ax+y—z+d=0.Hay xac dinh a va d.
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A. 0=6,d=-6. B. a=1,d=1. C.a=-1d=-6. D. a=-6,d=6.

Loi giai
Chon B
Ta co: Ié=(2;—3;—1); A—C>=(—2;O;—2).
— — -3 11 2|2 -3
[AB,ACJ:U ; ; U:(s;e;—e) .
0 -2/'|-2 -2/ |-2 0

Chon =%[E§; AC|~(1-1) 1amot VTPT cita mp( ABC). Ta c6 pt mp(ABC)
x+y-1-z+2=0= x+y—-z+1=0.Vay a=1d=1

CAiu 23: Trong khong gian Oxyz, mit phang di qua diém A(l; 3 —2) va song song v&i mit phang
(P):2x-y+3z+4=01a

A 2x+y+3z+7=0. B. 2x+y—-3z+7=0.

C 2x-y+3z+7=0. D. 2x-y+3z-7=0.
Loi giai

Chon C

Goi («) 1a mét phing can tim. Vi (a)//(P) =7, =7, =(2-13)

Ta c6: (a) diqua A(1;3;-2) va c6 vécto phép tuyén la 7\ =(2;-1;3).
Do d6 phwong trinh téng quét chia mit phing (o) lIa:
2(x-1)-1(y—3)+3(z+2)=0 hay 2x—y+3z+7=0

Cau 24: Trong khong gian Oxyz, cho diém A (2,' -1 —3) va mit phang (P) :3x—-2y+4z-5=0.Mat
phang (Q) di qua Ava song song v&i mat phang (P) c6 phwong trinh:

A. (Q):3x—2y+4z-4=0. B. (Q):3x—2y+4z+4=0.

C. (Q):3x—2y+4z+5=0. D. (Q):3x+2y+4z+8=0..
Loi giai

ChonB

Do (Q) song song vai (P) nén co6 vecto phap tuyénla 7 = (3; —2;4) .
Phuwong trinh mit phang (Q) : 3(x—2)— Z(y +1)+4(z+3) =0 3x-2y+4z+4=0.

Cau 25: Trong khong gian Oxyz, cho A(l; 2;3), B(S; 4; 4) . Tim t4t ca cac gia tri cia tham s6 m sao
cho khoang cich tir difm A dén mat phang 2x+y+mz—-1=0 bdng dd dai doan thiang

AB
A.-m=2. B.m=-2. C. m=-3. D. m=%2.

Lovi giai
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Chon A

Tacd AB=(2;2;1) = AB=+22+22+1* =3 (1).

[21+2+m3-1  3m+3)
V2 +2+m? 5+m’

Khoang cach tir A dén mit phing (P): d(A,(P))

[3m+3

N5+ m?

+Dang @: Cau tric nghiém ding, sai

P& AB=d(A,(P))=3= ©9(5+m?)=9(m+1) & m=2.
Cau 1: Trong khong gian Oxyz, cho mit phang (P) :2x+3y+2z-2024=0.
(a) Mit phang (P) c6 mot vecto phap tuyénla 7 = (2; 3;1) :
(b) Mit phang (Oxz) c6 vecto phép tuyénla 7 = (6; 9;3).
(c) Mat phang (Oyz) c6 vecto phap tuyénla 7i = (—4; —6; —2).
(d) Piém M (0;0;2024) khong thudc mit phing (P).
Loi giai
(a) Mat phang (P) c6 mot vecto phap tuyénla 7 = (2; 3;1) .
Vécto phap tuyén cla (P) la n, (2; 3;1).
» Chon PUNG.
(b) Mit phang (Oxz) c6 vecto phép tuyénla 7 = (6; 9;3).
Ta c6 7 =(6;9;3) =3(2;3,1)
» Chon DUNG.
(c) Mét phing (Oyz) c6 vecto phap tuyén la 7 = (—4;-6;-2).
i=(-4;-6,-2)=-2(2;31)
» Chon DUNG.
(d) Piém M (0;0;2024) khong thudc mit phing (P).
Thay diém M (0;0;2024) vao mét phing (P):2.0+3.0+2024—-2024=0= M &(P)
» Chon DUNG.
Cau 2: Trong khong gian Oxyz, cho hai diém A(l; 0;0); B(4;1; 2).
(a) AB=(312)

(b) Mit phang di qua A va vudng géc véi AB c6 phwong trinh 1a 3x+y+2z-3=0.
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’ . . 1
(c) Néu I latrung diém doan thang AB thi I[g;a;l}

(d) Mit phang trung truc doan thang ABc6 phwong trinh 12 3x+y+2z-12=0.
Loi giai

(a) AB= (3,'1,' 2) .

Tacé AB=(31;2)

» Chon DUNG.

(b) Mit phang di qua A va vudng géc véi AB c6 phwong trinh 1a 3x+y+2z-3=0.

Goi (Q) 12 mét phing di qua A(1;0;0) va vudng goc voi AB

Suy ra mit phang (Q) nhan vecto AB = (3;1; 2) lam véc to phap tuyén.

Vay phwong trinh mit phiang (Q) cantim: 3(x-1)+y+2z=03x+y+2z-3=0

» Chon DUNG.

(c) Néu I 1a trung diém doan thang AB thi I[%;%;l}.

I 1a trung diém doan thang AB nén I[%;%;l}.

» Chon PUNG.
(d) Mit phang trung tryc doan thang AB c6 phwong trinh 12 3x+y+2z-12=0.

Mit phang trung truc doan thing AB 1a mit phang di qua I va vudng géc AB nén c6

phuong trinh 13 3(x—gj+y—%+2(z—l):0 & 3x+y+2z-10=0

» Chon SAL
Cau 3: Trong khéng gian Oxyz, cho bén diém A(1;1;4); B(Z; 7;9);C(O; 9;13); D(1;8;10). Ménh dé
nao sau diy ding va ménh dé nao sai?
(a) AB=i+6]+5k
(b) AB L AC
(c) Phwong trinh mit phang di qua diém B va vudng goc voi AC 12 x—8y—9z+14=0
(d) Phwong trinh mit phang chira AB song song v&i CD 1a 8x—7y—13z+50=0
Loi giai
(a) AB=i+6]+5k.

Ta cé 52(1;6;5); TC:(—1;8;9),
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AB=(L,6;5) = AB=i+6]+5k.

» Chon DUNG.

(b) AB L AC.

ABL AC =1.(-1)+6.8+5.9=0 vo i

» Chon SAL

(c) Phwong trinh mat phang di qua diém B va vudng géc véi AC la x—8y—9z+14=0.
Phuwong trinh mit phang di qua di€ém B va vudng géc véi AC c6 dang:
~(x—2)+8(y-7)+9(z-9)=0< x-8y—92z+135=0

» Chon SAL
(d) Phwong trinh mit phang chira AB song song véi CD 1a 8x—7y—13z+50=0.

Taco AB=(L6;5);CD =(L-1-3) =| AB;CD | ~(-13:8-7)
Phwong trinh mit phang cin tim:
~13(x-1)+8(y-1)-7(z—4)=0 <13x -8y +17z-33=0.
» Chon SAL
Cau 4: Trong khong gian Oxyz, cho ba diém A(1;1;4), B(2;7;9), C(0;9;13).
(a) AB=(L6;5)
(b) Mét phing (ABC) ¢6 1 vecto phap tuyén 1 7i = (1,-1;1)
(c) (ABC): x—y+z-4=0
(d) O e(ABC)
Loi giai
(a) AB=(16;5).
A(L34), B(2,7;9) = AB=(L6;5).
» Chon DUNG.
(b) Miit phing (ABC) ¢6 1 vecto phap tuyénla 7 = (1;,-1;1).
[E,TC] — (14;-14;14) =14(L,~1;1) nén (ABC) c6 1 vecto phép tuyén 12 7i = (L —-1;1).
» Chon DUNG.
(c) (ABC): x—y+z-4=0
(ABC) diqua A(1;1;4) c6 vtpt 7i =(1;~1;1) nén c6 phwong trinh x—y+z-4=0,

» Chon DUNG.
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(d) O(ABC).
Toa dd O khéng théa phwong trinh (ABC) nén O ¢ (ABC).
» Chon SAL
Cau 5: Trong khong gian véi hé toa dd Oxyz, cho ba mit phing (P):x+2y—-z-1=0
(Q):3x—y+z-5=0va (R):2x+4y—mz—2=0.
@ (P)//(Q)
(b) () qua O vasongsong (P) c6 phwongtrinhla (o) :x+2y—z=0
(c) (P)//(R) khi m=2
(d) (P)L(R)khi m=-10
Lori giai
(a) (P)//(Q)
(P)c6 VTPT n, =(1;,2;-1), (Q) 6 VTPT n, =(3;-L1)
n.n, =0 nén (P)L(Q).
» Chon SAL
(b) () qua O vasongsong (P) c6 phwongtrinhla («): x+2y—-z=0.
(a)//(P) nén (a):x+2y—z+D=0.
Oe(a)=>D=0.Viy (a):x+2y-z=0
» Chon DUNG.
(c) (P)//(R) khi m=2.

(R) c6 VTPT n, =(2;4;—m).

m=2
(P)//(R)@{”lzk'”s e lk=1 (o).
1+ k(-2) 2
k;«r&1
2

Vay khong cé gia tri cia m.
» Chon SAIL
(d) (P) L(R)khi m=-10.

(P)L(R) < nun, =0 1.2+2.4-1.(-m) =0 m=-10.
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» Chon DUNG.
Cau 6: Trong khong gian Oxyz, cho M(—Z; —4;3) va (P) :2x—-y+2z-3=0,
(Q):2x-y+2z-6=0
(a) d(M,(P)) =2
(b) M céach déu hai mit phang (P) va (Q)
(9 d((P).(Q))-1

(d) (a) song song va cach (Q) mot khodng bang 2 c6 phwong trinh 13
(a):2x-y+2z-9=0
Loi giai

(a) d(M,(P))=2

1(m,(P) - 2.(-2)+4+23-3 i

» Chon SAL
(b) M céch déu hai mit phang (P) va (Q)

d(M,(Q))

22 +(-1) +2°

|2(-2)+4+23-6|

=0=>Me(Q)
22 +(-1) +2°

» Chon SAIL

(9 d((P),(Q))=1.
4((P).(Q))=d(Mm.(P))

:\2.(—2)+4+2.3—3\ n

22 (1) +2°
» Chon DUNG.
(d) (a) song song va cach (Q) mot khodng bang 2 c6 phwong trinh 1a
(a):2x-y+2z-9=0.

(a)//(Q) nén (a):2x-y+2z+D=0.

i((0)(Q)) =2 (. )

2.(-2)+4+2.3+D|
=

\/22 + (—1)2 +2°

=2 D=0

Vay (a):(P):Zx—y+22=O

» Chon SAIL
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Cau 7: Cho hai mat phang (P):Zx—y+22—5=0; (Q):4x—2y+4z+1—m=0 va diém M(2;1;5)

(a) Khoang cach tir M dén mit phang (P) bang %

(b) Vi m=0 thi khoang cach M dén mat phing (Q) bang % .

(c) V&i m =3 thi khodng cach gitra mit phang (P) va mit phang (Q) bang 3.

(d) C6 hai gid tri cha m dé khoang cach tir M dén mat phang (Q) bang 1. Khi d6 tong tat
ca gia tri cia m bang 5.
Lovi giai

(a) Khoang cach tir M dén mit phang (P) bang %

2.2-1+25-5| 8

Khoang cach tir M dén mat phang (P) : d(M;(P = =3

22 +(-1) +2°
» Chon DUNG.

(b) V&i m =0 thi khodng cich M dén mat phang (Q) bang % .

Voi m=0 thi (Q):4x—2y+4z+1=0.

\42 21+45+1 9

\/42 -2 +42

(c) V&i m =3 thi khodng cach giita mit phing (P) va mit phang (Q) bang 3.

Khoang céch tir M dén mit phang (Q): ( (
» Chon DUNG.

V6i m=3 thi (Q):4x—2y+4z-2=0<(Q):2x—y+2z-1=0.

Chon N(0;-5;0)(P). Vi (P)//(Q) nén

d((P)(Q))=a(i(0) = P20

2% +(-1) +2°
» Chon SAIL
(d) C6 hai gia tri cia m dé khoang cach tir M dén mat phing (Q) bang 1. Khi d6 tong
tAt c gia tri ca m bang 5.
khodng cach tr M dén mit phang (Q) bang 1

- d(M;(Q)) e 42-2.1+45+1-m| _

4 +(-2) +4
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\27—

—m‘:1<:>‘27—m‘:6<:>[

27-m=6 {m:21
=

= :

27T-m=-6 m =33

VAy tdng cac gia tri cia m bang 21+33=54.

» Chon SAL
+Dang @: Cau tric nghiém tra loi ngin
Cau 1: Cho diém A(1;2;-1) va mit phing («):2x—2y+z-7=0, Khodng cich tr M dén mit

phang (a) c6 dang % toi gidn; a;beZ.Tinh T=2a-b?

Lovi giai
Traloi: 13
Khoang cich tir M dén mat phang (a) :
21-22+(-1)-7| g 4

d(M;(a)) 22+(—2)2+12 —573{222.

Vay T=2a—b=13.

Cau 2: Cho diém A(1;2;-1) va mit phing («):x—2y+2z+2=0. Mat phing (3) song song véi
mat phing (o) va cich A mot khoang 1 c¢6 dang (a):x—by+cz+d=0. Khi d6
S5=3b—c+d?

Lovi giai
Tra loi: 12
Mit phang (ﬁ) song song v&i mit phing (a) nén mit phang (B) c6 dang:
X—2y+2z+d=0; (d#2).

‘ 1-22+2(-1)+d d=8
Khoang cach tir M dén (ﬁ) bang 1 < =1<:>‘d—5‘:3 & :
L +(-2) +2° d=2(1)
b=2
Do d6: (B):x—2y+2z+8=0=1c=2.
d=8

Viy §=3.2-2+8=12
Cau 3: Trong khong gian Oxyz, cho diém M(a; b;l) thudc mat phiang (P) :2x—y+z-3=0.Tinh
gia tri biéu thirc S=2a-b.
Loi giai
Traloi: 2

Vi Me(P) nén 2a-b+1-3=0<21-b=2.
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Cau 4: Trong khong gian Oxyz, cho phwong trinh mat phang (P) qua A (2;1,' —3) va song song v&i
mat phang (Q) :x—Yy+2z-1=0 c6é dang x—y+az+b=0 Tinh gia trj bi€u thitc S=a->b

Lo giai
Traloi: -3
Vi (P) // (Q):x~y+2z-1=0,nén VTPT clia (Q): 7, =(1;-1;2) clingla VTPT ctia (P)

Ta c6 mit phang (P) qua A(2;1;—3) va c6 vecto phap tuyén 71 = (l;—1;2)

Nén phwong trinh mit phang (P)lé: 1.(x—2)—1(y—1)+2(z+3)=0 hay x—y+2z+5=0

a=2
Suyra{ =a-b=2-5=-3.

Cau 5: Trong gian Oxyz, cho ba diém A(2;-1;1), B(1;0;4), C(0;-2;—1). Mat phing qua A va
vuong goc vii dwong thang BC c6 phuwong trinh dang x +ay + bz +c¢ = 0. Tinh gid tri biéu
thirc S=a+b+c.

Lovi giai
Traloi: 2
Tacé BC =(-L-2;-5).
Mit phang qua A(Z;—l;l) va vudéng gbéc voi dwong thing BC nhin vecto
B—C:z(—l;—Z;—S) la mét vecto phdp tuyén nén cbé6 phuwong trinh 1la
—(x=2)-2(y+1)-5(z-1)=0 & —x—-2y-52+5=0 < x+2y+52-5=0

a=2
=<b=5 =a+b+c=2.
c=-5

CAu 6: Trong khong gian Oxyz, cho mit phang (P) rax+by +cz—27 =0 qua hai diém A(3; 2;1) va
B(—3;5;2) va vudng gbc véi mat phing (Q):3x+y+z+4=O.Tinht6ng S=a+b+c.
Loi giai
Tra loi: -12
Cach 1:
AB=(-6;31), ii,, =(3,11).
(P) qua hai diém A(3; 2;1),B(—3;5;2) va vudng géc mit phang (Q), nén (P) c6 cap

vecto chi phwong E:(—G;Pgl), n =(3;1;1).

@
Suyra (P) c6 VIPT i, =| AB;ii, |=(2:9-15), va qua diém A(3;2:1).
Phuong trinh (P): 2x+9y—15z -4 =0 < 6x + 27y —45z-12=0.
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Viay S=a+b+c=-12.
Cach 2:

Ta ¢ fi(P) = (a;b;c), ﬁ(Q) =(3,'l,'l).
Mit phang (P) qua hai diém A(3; 2;1) va B(-3;5;2) va vudng goc véi mit phing (Q)

3a+2b+c=27 a="6
—3a+5b+2c=27<<b=27 .Vay S=a+b+c=-12.
3a+b+c=0 c=-45

Cau 7: Trong khong gian Oxyz, mit phing (P) di qua A(l;O;O); B(O;O;Z) va cat tia Oy tai diém
C sao cho thé tich khéi chop OABC bdng 2. Biét diém S(—l; 6;m) thudc (P),thi m bang
bao nhiéu?

Loi giai
Tra loi: 2
Goi C(O;y;O)eOy voi y>0;
Taco: OA=1, OB=2, OC =y va OA, OB, OC dbéi mot vudng goc;

= Ve = %OA.OB.OC S % y.

Gia thiét :%y:2:>y:6:>C(0;6;0).

Phuwong trinh m3t phéng (ABC): %% g =1,

Piém 5(-1;6;m) thudc (P) < —+%+%:1© m=2.

Cau 8: Trong khéng gian Oxyz, cho (a):x+2y—z—1:0 va (ﬂ):2x+4y—mz+2:O. Tim m dé
(a) va (6) song song v&i nhau.
Lovi giai
Tra loi: 2
Vec-to phap tuyén cia hai mdt phang 1an luot 1a ﬁ(n) = (1,' 2; —1) ; ﬁ( ) = (2,' 4; —m)

{

=>m=2.

N

bé (a) va (ﬂ) song song v&i nhau thi: ﬁ(u) = k.ﬁ(j) (k € N*) S % %

Cau 9: Trong khéng gian Oxyz, cho hai diém A(l; 2;0), B(S; 4; —2) va (P): x—y+z—-4=0.Phuong
trinh mit phang (Q) di qua hai diém A, B va vudng gdc voi mat phang (P), c6 dang
(Q):ax+by+cz+2=0.Tinh T=a+b+c.

Loi giai
Tra loi: -2
Ta cé @ = (2; 2; —2) = 2(1;1; —1).

Mit phang (P) c6 mdt vecto phap tuyén 7, =(1;,-1;1).
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Mit phang (Q) c6 mdt vecto phép tuyén 1a 7i, = [E, ﬁp} = (O; —4; —4) = —4(0;1;1) :
Vay phuwong trinh mit phang (Q): Yy+z2-2=0-y—z+2=0=>T=a+b+c=-2.
Cau 10: Trong khéng gian Oxyz, cho cic diém A(O;l; 2), B(2; —2;1), C(—2;1;0),M(3; 0;1) . Tinh
khodng cach tir M dén mat phiang (ABC), (két qua lam tron dén hang phan tram).
Loi giai
Traloi: 1,73
Tacé: AB=(2;-3-1); AC =(-2;0;-2).

o (-3 -1
[AB,AC}:
0 -2

-1 2
-2 -2

2 -3

5 0‘]:(6;6;—6).

Chon "= %[/Té, EZ} = (1;1; —1) 12 mot vecto phdp tuyén clia mat phang (ABC).

7 7

Phwong trinh mit phing (ABC) la: x+y-1-z+2=0=x+y—-z+1=0.

‘3+O—1+1‘ _

d(M,(ABC))= V3x1,73.

17 412 +(-1)
Cau 11: Trong khong gian Oxyz, biét mt phang (P) song song v&i mat phang—7 va cach diém
A(2,-3,4) mét khodng bing 3. Tinh tich hai hé s8 tw do clia phwong trinh tdng quat mat
phéng (P) (biét hoanh d§ clia vecto phéap tuyén cda (P) bang 1).
Lo giai
Traloi: 175
(P)//(Q):2x—4y+4z+3=0=(P):2x -4y +4z+D=0(D =3)

[4+12+16+D| |D+32 D=-14
d(A,(P))=3« = 3o
J4+16+16 6 D=-50

= (P):2x-4y+4z-14=0;2x -4y +4z-50=0.

Vi hoanh d6 ctia vecto phap tuyén cia (P) bang 1nén phwong trinh clia cdc mit phang
cintimla: x—2y+2z-7=0;x-2y+2z-25=0.
Khi d6 tich hai hé sé tw do cia phwong trinh téng quat mat phang (P) la
(-7).(-25)=175.

Cau 12: Trong khéng gian Oxyz, cho cac diém M(m;O;O),N(O;n;O),P(O;O;p)khéng trung voi
gdc toa d6 va théa man m’ +n’ +p* =3,m,n,p 1a cac s6 thwe dwong. Tim gia tri lén nhat

ctia khodng cach tir O dén mat phang (MNP) . (Lam tron két qua dén hang phan tram).
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Loi giai
Traloi: 0,58
\ ~ 2 z hY by x y Z
Phuwong trinh mat phang (MNP) c6 phwong trinh la —+=+—=1.
m n p

Theo bat dang thirc Bunhia-Copsky ta co:

(m2+n2+p2)(i2+i2+i2]29:i+i2+i22#:3

2

m* n® p m’ n* p* m’+n’+p’
- 1 1 xis .
Khi do: d(O;(P)): ST. Dau bang xay rakhi m=n=p=1.
1 1 1 3
Vm?

Vay khoéng cach 16m nhét tir O dén (MNP) ~0,58.

bang %
Cau 13: Trong khéng gian Oxyz, cho diém A(1;1;2) va mat phang (P) :(m—l)x+y+mz—l=0,

v6i m 1a tham s6. Tim m dé khoang cach tir diém A dén mit phing (P) 16 nhét.

Lo giai

Traloi: 5
_ ‘m—1+1+ 2m—1‘

Tac d(4,(P)) \/(m_1)2 +1+m’

(3m-1)’
Z(m2 -m +1)

Xét f(m)=

Vay maxd(A,(P)):\/% khi m=5.
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