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V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAl: PHUONG TRINH MAT PHANG

@ LY THUYET.

I. VECTO PHAP TUYEN VA CAP VEC-TO CHI PHUONG CUA MAT PHANG.
1. Pinh nghia.

Cho mit phing («).
Néu vec-to fi khac 0 va c6 gia vudng goc véi (a) thi fi duoc goi 1a vec-to phap tuyén cua
(@)

| M
.In'l

Néu hai vec-to @ va b khong cung phuong, c6 gid song song hodc nim trong (o) thi 4, b
dugce goi 1a ciip vec-to chi phwong cua ().

2.Chay.
Néu fi 1a mot vec-to phap tuyén ciia mit phiang (a) thi ki (k #0) ciing 1a mdt vec-to phap
tuyén ctia mat phang (a) .

Mot mat phéng hoan toan duoc xac dinh khi biét mot diém va mot vec-to phéap tuyén hoac mot
diém va mot cap vec-to chi phuong ctia mit phang do.

|

[ m H /
/ /
I1. XAC PINH VEC-TO PHAP TUYEN CUA MAT PHANG KHI BIET MQT CAP VEC-TO CHI
PHUONG
1. Pinh ly.
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Trong khong gian Oxyz , néu mat phiang (&) nhan hai vec-to @ =(a;a,;a,), b =(b;b,;b,) 1am
cap vec-to chi phuong thi (o) nhan vec-to fi=(a,b, —a,b,;ab —aby;ab, —a,b) lam vec-to
phap tuyén.
o)
2.Chay.

Vec-to fi=(ab,—a,b,;a,b, —aby;ab, —ab,) duoc goi la rich cé huéng cua hai vec-ro
a=(a;a,a,), b=(b;b,;b,). Tich ¢ huéng cua hai vec-to & va b , ki hiéu [5,6].

. a a
Biéu thuc ab,—ab, thuong dugc ki hiéu 2. Tuong tw, | ° % =ab,—ab, va
2 2 3
% 4 = a,b, —ab,. Nhu vay:
b, by

[a5-(|;

8
b2 b3

Ja ai‘.‘al a, j
, b3 b.l , bl b2
Hai vec-to 4 va b cung phuong @[é,tﬂ =0.
I11. PHUONG TRINH TONG QUAT CUA MAT PHANG
1. Pinh nghia.
Trong khong gian Oxyz , phuong trinh ¢c6 dang Ax+By+Cz+D =0, trongdo A, B, C khong
dong thoi bang 0, duoc goi la phwong trinh tong quat ciia mat phang.
2. Nhan xét.
[] Cho mt phang («) c6 phuong trinh tong quat 14 Ax+ By +Cz+ D =0. Khi dé:
0 M3t phang (o) c6 mot vec-to phap tuyén la fi=(A;B;C).
o N (X Yoi o) €(a) < AX, +By, +Cz,+D =0
[] M&i phuong trinh Ax+By+Cz+D =0 (trong d6 A, B, C khong dong thoi bang 0) déu 1a

phuong trinh ctia mot mat phang xac dinh.
3. Mt s6 dang toan viét phwong trinh méit phing co ban

Lap phwong trinh téng quat ciia mit phang di qua mét diém va cd mat vec-to phap tuyén

M
) E M -//
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Trong khdng gian Oxyz , phuong trinh mét phang di qua di€m M (X,; Y,;2,) Va co vec-to phap
tuyén ri=(A;B;C) la:
A(Xx=%,)+B(y—Y,)+C(z-2,)=0
hay Ax+By+Cz+D =0 véi D =-Ax,-By,-Cz,.
Lap phwong trinh tdng quat cia mit phing di qua mét diém va c6 mot cip vec-to' chi
phwong
.-.I'T a» .
b

[« ]

Dé 13p phuong trinh tong quat cua mat phang (e) di qua diem M, (X,; Y,;2,) Va co cap vec-to

chi phuong &, b , ta thuc hién nhu sau:

Tim mét vec-to phap tuyén fi = [é,ﬁ].

Viét phuong trinh mét phang («) di qua diém M, (X,; Y,: 2, ) Va €0 vec-to phép tuyén .
Lap phwong trinh tong quat cia mit phang di qua ba diém khong thing hang

Dé lap phuong trinh tong quat cia mt phang (a) di qua badiém A, B, C khong thang hang,
ta thuc hién nhu sau:

Tim cap vec-to chi phuong, ching han AB, AC.

Tim mét vec-to phap tuyén fi= [ﬁﬁ]

Viét phuong trinh mit phang (o) di qua A va c6 vec-to phap tuyén ii.

Lap phwong trinh tong quat cia mit phing theo doan chan

C(0 ;0 )

BO:bH:.0)

Ala ;0 0)

X

Phuong trinh tong quét cia mat phang () di qua ba diém A(a;0;0), B(0;b;0), C(0;0;c) Ia:
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§+%+§ =1.
4. Piéu kién dé hai miat phiang song song, vuéng goc

Piéu kién dé hai mit phing vudng goc

Trong khong gian Oxyz, cho hai mat phang (a,):Ax+By+Cz+D,=0 va
(e,): AXx+B,y+C,z+D,=0 c0 vec-to phap tuyén lan luot l1a 1 =(A;B;C,),
A, =(A,;B,;C,). Khi do:

() L(a,) =N -0,=0= AA +BB,+CC, =0.

Piéu kién d@é hai mat phang song song

Trong khong gian Oxyz, cho hai mat phing (e;):Ax+By+Cz+D, =0 va
(e,): Ax+B,y+C,z+D,=0 ¢0 vec-to phép tuyén lan luwot la 1, =(A;B;C,),
A, =(A,;B,;C, ). Khi do:

(o) ll(c,) {gl;k;;)z (keER).

Cha y.

(@) =)

(e cidt (a,) < 0, va i, khong cung phuong.

I?l1=kﬁz

keR).
Dlszz( <R)

5. Khoang céach tir mot diém dén mot mit phang
Trong khéng gian Oxyz , mat phang () ¢6 phuong trinh Ax+By+Cz+D =0 va diém
M, (%; ¥o: 2, ) - Khoang cach tir diém M, dén mat phang (o) duoc tinh theo cdng thuc:

d(My.(a)) = |AX, + By, +Cz, + D| |

JA? 4+ B2 4+C?
@ HE THONG BAI TAP TU LUAN.

DANG 1: VIET PHUONG TRINH MAT PHANG KHI BIET MQT PIEM VA VECTO PHAP
TUYEN CUA NO.
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—— Phuong phap )

Phuong trinh tong quét cia mat phang (P) di qua diém M (xo;yo ; zo) va co vécto phap
tuyén 1 7i = ( A; B;C) c6 dang:
Ax=x,)+B(y—y,)+C(z-2,)=0 = Ax+By+Cz+D=0(véi
D =-Ax,-By,—Cz,).
Néu mat phang (P) co cap vécto chi phuong 1a u;u, thi (P) c6 vécto phap tuyén l1a
n=|u;u ]

17772

it

L=

— Phwong phdp )

Trong khdng gian Oxyz, viét phuong trinh mit phang («) trung truc doan thang AB

Budc 11 Vécto phap tuyén cia mat (o) 1&: 7i = AB.
Budéc 2:  Tim toa do trung diém I cua doan AB.
Buéc 3:  Viét phuong trinh mat phang (a) di qua diém I va c6 vecto phap tuyén

e

=AB.

=1

A

-

ol e

Cau 1: Trong khong gian Oxyz, viét phuong trinh mat phang (P) di qua diém A(1;0;-2) va c6 vecto

phap tuyén n(1;-1;2).
Lai giai
Mit phang (P) di qua diém A(1;0;-2) va c6 vecto phap tuyén ;1(1; —1;2) c6 phuong trinh la:
1(x-1)-1(y-0)+2(z+2)=0 < x—y+2z+3=0.
Vay phuong trinh mt phang (P)la: x—y+2z+3=0.
Cau 2:  Trong khdng gian véi hé truc toa do Oxyz , viét phuong trinh mat phang di qua diém A(0;1;2)
va ¢6 vecto phap tuyén n= (-2;1,0).
Loi giai
Vay phuong trinh mit phing di qua diém A(0;12) va c6 vecto phap tuyén n = (—2;1;,0) c6 dang:
—2(x-0)+1(y-1)=0 < -2x+y-1=0 < 2x-y+1=0.
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Cau 3:

Cau 4:

Cau 5:

Cau 6:

Cau 7:

Céau 8:
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Trong khong gian Oxyz , viét phuong trinh mit phang di qua A(-L11) va co vecto phap tuyén
n= (-1-2;2)

Léi giai
Mt phing di qua A(=L1L1), ¢6 vtpt n(L2;-2), suy ra phuong trinh mat phang cin tim 1a
-1(x+1)-2(y-1)+2(z-1)=0<—x—-2y+2z-1=0.
Trong khong gian véi hé truc toa do Oxyz, cho cac diém A(0;12), B(2—-2;1), C(-2;0;1).
Phuong trinh mat phang di qua A va vuéng goc véi BC la?

Loi giai
Taco: n=BC = (-2,1,0).
Vay phuong trinh mat phang di qua A va vudng goc véi BC ¢6 dang:
—2(x=0)+1(y—1)=0 < -2x+y-1=0 < 2x-y+1=0.
Trong khong gian Oxyz , cho ba diém A(-111), B(210) va C(L,-12). Mat phang di qua A
va vudng goc véi dudng thang BC ¢6 phuong trinh 142

Léi giai
Tac6: BC(-1-2;2).
Do mit phang vudng goc véi duong thang BC nén mat phang cd mot vtpt ﬁ(l; 2,-2).
Mat phang di qua A(-11;1), c6 vipt 5(1;2;—2) , suy ra phuong trinh mat phang can tim Ia
X+2y-2z+1=0.
Trong khong gian Oxyz, cho A(-1-11), B(3;11). Phuong trinh m3t phang trung truc cta
doan AB la.

Loi giai
Goi | latrung diém caa AB nén 1(10;1).
Mt phing trung truc ciia doan AB c6 vipt Ia n = Ag =(42;0) =2(21,0).
Phuong trinh mat phang can tim l&: 2(x-1)+1(y-0)=0 < 2x+y-2=0.
Trong khong gian vai hé toa do Oxyz , cho hai diém A(l; 6; —7) va B(3; 2;1). Phuong trinh mat
phang trung truc doan AB Ia.

Loi gidi
Mat phang trung truc doan AB di qua trung diém 1(2;4;-3) cia doan AB va nhan
AB = (2;—-4;8) lam vecto phap tuyén c6 phuong trinh:
2(x—2)-4(y—4)+8(z+3)=0 < x-2y+4z+18=0
Trong khong gian Oxyz, viét phuong trinh mat phang (P) chira diém M (1;3;-2), cit cAc tia

Ox, Oy, Oz lan lugt tai A, B, C sao cho %:%:%.
1 2 4
Loi gidi

Phuong trinh mt chdn cit tia Ox tai A(a;0;0), cit tia Oy tai B(0;b;0), cat tia Oz tai
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C(O;O;c)cédangla(P):£+Z+E:1(véia>0,b>0,c>0).
a b c
.. OA OB OC a b c a:g
Theodé: —=—=——& —=—=— = 2 .
1 2 4 1 2 4
c=2b
. s A L2 R ., 1 3 2 4
Vi M(1;3;-2) nam trén mat phang (P) néntaco: —+-+—=1<—-=1<b=4.
b b 2 b

2
Khidé a=2, c=8.

Vay phuong trinh mgt phang (P) la: g+%+g=l<:>4x+2y+z—8=0.

Cau9: Trong khdng gian Oxyz, cho hinh hop ABCD.A'B'C'D’, biét rang A(-3;0;0), B(0;2;0),
D(O; 0;1) , A'(l; 2; 3) . Viét phuong trinh mat phang trung truc cia C'D.
Loi gidi

A

D'Av

R _—

Goi C'(x;y;2). Taco AB=(3;2;0); AD=(3,0;1); AA'=(42;3).

x=10+3
Ma AC' = AB+AD+AA = AC' = (10;4;4) =y =4-0 = C'(13;4;4).
z=4-0
. qua I(E;Z;EJ
Khi d6 mat phang trung truc cia C'D: 2 2

;:@=(13;4;3)
. s 13 5
c6 phuong trinh la 13 x—? +4(y—2)+3 Z—E =0<13x+4y+3z-100=0.

DANG 2: Viét phwong trinh mdt phing (a) di qua 1 diém M, (xo;yo;zo)vé song song vdi 1

mat phang (,6’) : Ax+ By +Cz+D =0 cho trudéc.
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— g? Phwong phap )

Trong khong gian Oxyz, viét phuong trinh mat phéng (a)

Loai Phuong phap
(1) Qua M(x,;y,;z,) vasongsong Y Cdch 1:
(ﬁ) :Ax+By+Cz+D=0. » Vécto phap tuyén (a) la: ﬁ'{”] = ﬁ(j) = (A; B;C).
A ) > Mat phang (o) qua diém M.
W I 32 Caich 2:
/4,'4 .......... » Do (a)//(B)= (a): Ax+By+Cz+D'=0 (D # D')
A M » Thay diém M vao ()= D'=?= (a).
(2) Song song (P): Ax+By+Cz+D=0 va | Vi (a)//(P)= (a): Ax+By+Cz+D'=0 (D#D').
céch (P) mot khodng bing k. » Vi () céch (P) mot khoang bang k

A T ()P k(7))

! ID-D’
, =

B a =k=D'=?
4 JA2+ B 42

/ ke ‘ / » C6 D'= phuong trinh mit (P) hoan chinh.

Céu 10:

Céau 11;

Trong khong gian Oxyz, viét phuong trinh mat phang (P) di qua diém M(0;1;3)va song song
v6i mat phang (Q): 2x—3z+1=0.

Loi giai:
Mt phang (P) song song véi mat phang (Q) : 2x — 3z +1 = 0 nén mat phang (P) c6 phuong trinh
dang: 2x-3z+D=0 (D#1).
Mat phang (P) di qua diém M(0;1;3) nén thay toa do diém M vao phuong trinh mat phang
phai thoa man. Ta dugc: 2.0-3.3+D=0< D=9 (thoamédn D=1 ).
Vay phuong trinh mat phang (P)la: 2x—3z+9=0.

Trong khong gian Oxyz, viét phuong trinh mat phang (P) di qua diém M(-2;3;1) va song song
v6i mat phang (Q): x +3y -2z +2=0.

Loi giai:
Mat phang (P) song song véi mat phang (Q) : x + 3y —2z +2 =0nén mat phang(P) c6 phuong
trinh dang: (Q):x+3y—-2z+D=0 (D #2).
Mt phang (P) di qua diém M(-2;3;1) nén thay toa d6 diém M vao phuong trinh mit phang
phai théa man. Ta dugc: 2+3.3-2.1+ D =0« D =-5 (thoa man).
Vay phuong trinh mat phiang (P)la: (Q): x+ 3y—-2z-5=0.
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Cau 12: Trong khdng gian véi hé toa do Oxyz, viét phuong trinh mdt phang di diem M (3;-1-2) va
song song va&i mit phang (P):3x— y+2z+4=0.
Loi giai
Vi (Q)//(P) nén (Q):3x—y+2z+m=0 (m=4),
Ma M (3,-1-2)e(P) = m=—-6 (théa man).
Vay (Q):3x—-y+2z-6=0.
DANG 3: VIET PHUONG TRINH MAT PHANG (a) PIQUA3DIEM A, B, C KHONG THANG
HANG.
— Phwo’ngphdp)

Phuong trinh m3t phang (P) diqua A;B;C khong thang hang.

Buwéc 1: Tim cap vecto chi phuong E,ICE :
Buéc 2: Tim mot vecto phap tuyén 7i = [ES,K‘]

Bwéc 3:  Viét phuong trinh mat phang (m) di qua diém A (hoic diém B hoidc diém
C) va co vecto phap tuyén 7.
Phuong trinh mit phang (P) la phuong trinh mit chan, ttc mat phang (P) di qua

A(a,‘O;O);B(O;b;O);C(O;O;c) 6 dang: (P):§+%+§—l

7

|
o=/

Cau 13: Trong khong gian Oxyz, viét phuong trinh mt phang ( ABC)

.

a) Véi ba diem A(-1;0;3), B(2;-1;1), C(L,-1,0).
b) Véiba diem A(1;0;2),B(-2;3;1),C(3;2;1).
Léi gidi
a) Véiba diem A(-10;3), B(2;-11), C(L-10).
Taco AB=(3;-L-2); AC=(2;,-1-3)
Mt phang (ABC) c6 vec to phép tuyén 7= [/TC;EJ - (-1-5;1).
Phuong trinh mit phang (ABC) la «(x+1)-5y+z-3=0<-x-5y+z-4=0
b) Véi ba diem A(L0;2),B(-2;3;1),C(3;2;1).
Taco: AB=(-3;3;-1), AC=(2;2;-1).
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Mt phang (P) c6 mt vécto phap tuyén Ia 7 = [@,A—C} ~ (-1;-5;-12).
Phuong trinh mit phang (ABC) la —x-5y-12z+25=0< x+5y+12z-25=0

Cau 14: Trong khong gian Oxyz, viét phuong trinh mt phang ( ABC)
a) Véiba diem M (2;0,0), N(0;-10), P(0;0;2).
b) Véi ba diém M (0;-2;0),N(3;0;0), P(0;0;-3).
Loi gidi

a) Véi ba diém M (2;0,0), N (0;-1,0), P(0;0;2).

Tacé: M(2;0;0),N(0;-10),P(0;0;2) :(MNP):§+11+§=1@ x-2y+z-2=0

b) Vi ba diém M (0;-2;0),N (3,0;0),P(0;0;-3).

Ta c6: M(o;—z,-o),N(s,-o;o),P(o;o;—3):>(MNP):§+_12+_13=1
@5_1_5:1923(—3]/—22—6:0
3 2 3

Cau 15: Trong khong gian Oxyz, viét phuong trinh mat phang di qua ba diém A(1;0;-2), B(1;1;1),
C(0;-1,2).
Loi giai:
Taco: AB=(0;1;3), AC = (-1;-1:4) :[@,A‘Cf}:(%—&l).
Goi 7 1a mot vecto phap tuyén ctia mat phang (ABC) ta c6
{?J—ﬁ nén n cung phuong voi [E,TC J
nl AC
Chon n= (7;-3;1) ta dugc phuong trinh mat phang (ABC) la: 7(x—1)—3(y —0)+1(z+2)=0
< 7x-3y+z-5=0.
Cau 16: Trong khong gian Oxyz, cho ba diém A(10;0), B(0;-1-1), C(5;-11). Viét phuong trinh
mat phang (ABC).
Loi gidi
AB=(-1-1-1), AC =(4-11), n=| AB,AC|=(-2-35).
Phuong trinh mét phang (ABC) la: 2x+3y-52-2=0.
Cau 17: Trong khong gian véi hé toa dd Oxyz , viét phuong trinh mit phang di qua ba diém A(2; 3; 5),
B(3 2 4)vaC(4 1 2).
Loi gidi
Vi AB; AC =(ABC) nén (ABC) s& nhan ﬁz[ﬁ,ﬁ] lam mét vecto phép tuyén.

Taco ﬁ:(l;—l;—l), TC:(Z;—Z;—B) suy ra ﬁ=[ﬁ,ﬁ]=(l 1 0).
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Hién nhién (ABC) di qua A(2; 3; 5)nén ta c6 phuong trinh ciia (ABC) la
1(x-2)+1(y-3)+0(z-5)=0 < x+y-5=0.
Cau 18: Trong khdng gian véi hé toa do Oxyz , viét phuong trinh mit phang di qua ba diém A(LL4),

B(2,7;9), C(0;9;13).

Tacé AB=(16;5), AC =(-18,9).

Lai gidi

(ABC) di qua A(LL4) c6 wvipt fi=|AB,AC|=(14,-14;14) =14(L-11) c6 dang

X—y+z-4=0.

DANG 4: VIET PHUONG TRINH MAT PHANG (a)QUA HAI DIEM A, B VA VUONG GOC

VOI MAT PHANG (). VIET PHUONG TRINH MAT PHANG (2)QUADIEM A VA
VUONG GOC VOI HAI MAT PHANG (a),(8).

\

——1 Phwong phap 7

Loai

Trong khang gian Oxyz, viét phuong trinh mét phang (o)

Phwong phap

(P): Ax+By+Cz+D=0,
(Q):A'x+B’y+C’z+D'=O.

Qua M(xo;yo;zo) va L 2mat

> Tim cap vécto Mipy VA g, .

> Vécto phép tuyén (o) 1a: 7i = [ﬁ(Q) ; Fi“,}} .
> Mit phang (n) qua diém M(xo;yﬂ;zo).
Hodgc bai toan sé gap:

Q P ﬁn ,
) “Qua M (x,;v,;z,) vavudng goc véi giao tuyén cia
(P):Ax+By+Cz+D:0; (Q):A'x+B'y+C’z+D':0”
np
« J\}
Loai Phuong phap

Qua diém A;B va vubng goc
(6):Ax+By+Cz+D:0.

> Tim cap vécto AB Va ii = [E;ﬁ“)} .
> Vécto phap tuyén (a) la: i = [ﬁ;ﬁ(ﬁ]} :

> Mit phang («) qua diém A.
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Cau 19: Trong khéng gian Oxyz, viét phuong trinh mat phang () di qua diém A(1;2;-2), B(2;-1;4)
vavudng goc véi (B):x—2y—z+1=0.
Loi gidi:
C6 AB=(1,-3;6)
Mit phing () c6 VTPT la n, =(1;-2;-1).
Mat phang(a) chwa A, B va vudng géc voi (B) nén (a)cé mot vecto phap tuyén Ia:
n, =| AB,n, |=(157;1),
Phuong trinh m3t phang (« ) 1a: 15x+7z+1-27=0.

Cau 20: Trong khdng gian vai hé toa d6 Oxyz, cho hai diém A(2;4;1), B(-113) va mat phing
(P):x—3y+2z-5=0. Viét phwong trinh mat phiang (Q) di qua hai diém A, B va vuong géc
voi mat phang (P).
Loi giai
Taco: ﬁ:(—S; -3; 2) va E:(l; -3 2) 3[@;@}2(0;8;12) cung phuong 62(0;2;3).
Khi d6, mat phang (Q) qua A(2;4;1) vaco VTPT Ia u=(0;2;3).
=(Q):2y+3z-11=0,

Cau 21: Trong khdng gian hé toa d6 Oxyz, cho A(2;1;-1);B(1;0;1) va mat phing (P):x+2y—z+1=0.
Viét phuong trinh mat phang (Q) qua A;B va vuéng géc vai (P).
Loi giai
TacH:AB= (—1;—1;2).
Mt phiang (P) nhan VTPT la n(12;-1). Khi d6 mat phing (Q) nhan VTPT la
n = [E; ﬁ} =(-31-1).
Mat mat phang (Q) qua A; Bvavuéng géc voi (P) thi nhan n, =(~3;1-1) lam VTPT va di qua
A(2;1;-1). Phuong trinh mat phing (Q) 1a: —3(x—2)+y—1-(z+1)=0.
Viy phuong trinh mit phang (Q) la 3x—y+z-4=0.
Cau 22: Trong khong gian Oxyz, viét phuong trinh mt phang (P)di qua diém M(-1;-2;5) va vudng
g6c véi hai mat phang (Q):x+2y—3z+1=0 va (R):2x-3y+z+1=0.
Lot gidi:
VTPT cia (Q) 1 ny(1;2;-3), VTPT ciia (R) 1a 1 (2;-3;1).
Ta co [@,@}z(—7;—7;—7) nén mat phang (P) nhan ;1(1;1;1) la mot VTPT va (P) di qua

diém M(-1;-2;5) nén c6 phuong trinh la: x+y+z-2=0.
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Cau23: Trong khoéng gian Oxyz, cho hai mat phang (a):3x-2y+2z+7=0 va
(B):5x—4y+3z+1=0. Phuong trinh mat phang qua O, ddng thdi vudng goéc véi ca (o) va
(/) co phuong trinh 1a
Loi giai
Mt phing (&) c6 mét vecto phap tuyén 1a n, =(3;-2;2).
Mat phang () c6 mét vecto phap tuyén 1a n, = (5;-4;3).
Gia sir mat phang () c6 vecto phap tuyén la n.
Do mit phang () vudng goc véi ca () va (3) nén ta co:
nln - — —
L. Ll=n :[nl,nz} =(2;1;,-2).
nin,
Mit phang () di qua O(0;0;0) va c6 vecto phap tuyén n= (2;1;-2) co phuong trinh la:
2X+Yy—-22=0.
Cau 24: Cho hai mat phang (e):3x—2y+22+7=0,():5x—4y+3z+1=0. Phuong trinh mt phang
di qua gbc toa do O dong thoi vudng goc véi ca(a) va (B) la:
Loi giai
Véc to phap tuyén cita hai mat phang lan luot 13 n, =(3;,-2;2),n, =(5,-4;3).
= [na; ﬁ] =(21-2)
Phuong trinh mét phang di qua gbc toa @ O ,VTPT fi=(21-2): 2x+y-2z=0.
Cau 25: Trong khong gian Oxyz, cho hai mat phang (P):x-3y+2z-1=0, (Q):x—z+2=0. Mat
phang (a) vudng goc véi ca (P) va (Q) dong thoi cat tryc Ox tai diém co hoanh d¢ bang 3.
Phuong trinh ctia mp (a) la
Loi giai
(P) c6 vecto phap tuyén n, =(1,-3;2), (Q) ¢6 vecto phap tuyén E =(30;-1).
Vi mat phang (e) vudng goc véi ca (P) va (Q) nén (&) c6 mét vecto phap tuyén I
[ Mg |=(3:3:3) =3(131).
Vi mit phang (a) cét truc Ox tai diém c6 hoanh dd bing 3 nén (&) di qua diém M (3;0;0).
Vay (a) di qua diém M (3,0;0) va co vecto phap tuyén n = (1:1:1) nén (a) c6 phuong trinh:
X+y+z-3=0.
Cau 26: Trong khong gian véi hé toa ¢ Oxyz cho hai mat phang (a):3x—-2y+2z+7=0 va
(B):5x—4y+3z+1=0. Phuong trinh mit phang di qua O ddng thoi vudng goc véi ca () va
( p ) c6 phuong trinh 1a
Loi giai
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Goi mat phang phai tim I (P). Khi 6 véc to phap tuyén cia (P)la: n, =|n,.n, |=(2 1 -2)
. Phuong trinh cta (P) la 2x+Yy-2z=0.

Dgng 6: Viér phwong wrinh mat phang () song song véi mgt phang (B) va cach
(ﬂ):Ax+By+Cz+D:O m¢t khoang k cho truéc.
Phwong phap :

1. Trén mat phang (3) chon 1 diém M.
2.D0 (a)//(B) nén (a) c6 phuong trinh Ax+By+Cz+D'=0 (D= D).
3. Sir dung cong thirc khoang céch d((),())=d(M,(B))=k détim D',

Cau 27:

Céau 28:

Cau 29:

Trong khong gian Oxyz, viét phuong trinh mat phang (P) song song véi mit phang
(Q):x+2y—2z+1=0 vacach (Q) mot khoang bang 3.
Loi gidi:
Trén mat phang (Q): x +2y —2z+1=0chon diém M(-1;0;0).
Do (P) song song véi mat phing (Q) nén phuong trinh cua mat phing (P) ¢ dang:
x+2y—2z+D=0véi D=1.
D=-8
D=10

Vi d(P),(Q)) =3 < d(M,(P) =3 < —— P13 1. D9 @{

1° +2% +(-2)°

Vay c6 hai mit phang théa méan yéu cau bai toan: x+2y-2z-8=0va x+2y-2z+10=0.

Trong khong gian vai hé toa d6 Oxyz , viét phuong trinh mat phang (P) song song va cach mat
phing (ar):3x—y+2z—-3=0 mot khoang bing /14 .

Loi giai
Vi (P) // () nén phuong trinh mat phing (P) c6 dang: 3x—y+2z+D=0,(D #-3).

Léy M (x;y;2)€(P).Khido d(M,(a))= |3X_>:/%22_3| =14 & 3x-y+2z-3=14

3X-y+2z-3=14 3X-y+2z-17=0
= .
3X-y+2z-3=-14 3X-y+2z+11=0

Vay ¢6 hai phuong trinh cua (P):3x—y+2z-17=0;3x—-y+2z+11=0.
Trong khong gian Oxyz , cho mit phang P :Xx-+2y+2z—10=0. Phuong trinh mit phing Q
v6i Q songsongvéi P vakhoang cach giita hai mat phang P va Q bing % la.
Lai giai
Vi Q songsongvéi P nén phuong trinh mat phang Q c¢6 dang

Q :x+2y+2z+c=0

Liy Me P =M 0,05 =d M, Q :%.Khidétacé

14| Th.s L& Viét (THPT Thiing Long, Ha Ni) — Chuyén gia Chién lwgc Gido duc va Sy nghiép



UF‘F u
5’5“@ . .
jﬁ "I“rung tam BDVH Unix Théing Long - Website: trungtamunlx.edu.vn
Thay L& Viét toan Thiang Long “Khai Mé Tw duy — Kién Tao Van Ménh”
(zalo):0835.221183

A MO — 25+c| _Z:>10+C:7 :>c -3
’ J24224922 3 |104+c=-7 "|c=-17

Vay ta c6 cac mat phang Q 1a

Q :Xx+2y+22-3=0; Q :x+2y+2z-17=0

Cau 30: Trong khong gian hé toa do Oxyz, lap phwong trinh cac mat phang song song voéi mat phang
(f):x+y—z+3=0 vacach () mot khoang bing /3.
Loi giai

Goi mat phang () can tim.
Vi (a)//(B) nén phuong trinh () ¢6 dang: x+y—z+c=0 véi ce R\{3}.

Lay diem 1(-L-L1)e(B).
Vi khoang c4ch tir () dén () bing +/3 néntaco:

~ [-1-1-1+¢| le-3 c=0 .
d(l,(a))—x/§<:>—\/§ SRR 7 =3 . _ g (thoa diéukien ceR\{3}).

Vay phuong trinh (&) la: Xx+y-2+6=0; x+y-2=0.

Cau 31: Trong khong gian Oxyz, viét phuong trinh mit phang (P) song song véi mat phang
(Q):x+2y—2z+1=0 va (P) cach diém M(1;-2;1) mot khoang bang 3.
Loi giai:
Do (P) song song véi mat phang (Q) nén phuong trinh cta mit phang (P) ¢ dang:
x+2y—-2z+D=0v6i D=1.
D=-4
D=14

11-4-2+D|

J1IP 422 +(-2)°

Vay c6 hai mit phang théa méan yéu cau bai toan: x+2y-2z-4=0va x+2y—-2z+14=0.

Vi d(M,(P))=3 < =3 l-5+D=9 @{

Cau 32: Trong khong gian véi hé truc toa dd Oxyz, viét phuong trinh mét phang (P) song song véi mit
phing(Q):x—2y+4z-1=0 va cach diem M (-1 3;1) la mot khoang bang 2.
Loi gidi
(P) c6 dang: (P):x—2y+4z+c=0(c=-1)
1= 6+4+c| |c 3|

1/ ) +42 V21

|c—| c=3+2421
d(M,(P))=2=—=c-3 =221
( ( )) \/ﬁ:| | \/_ A C:3_2\/z

Vay phuong trinh mit phing cin  tim 1a  (P):x-2y+4z+3+2y21=0 hay
(P):x—2y+4z+3-24/21=0.
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Cau 33: Trong khdng gian véi hé toa dd Oxyz , cho mat phing (Q):2x—y+2z2-3=0 vadiém A(12;3)
. Viét phuong trinh mit phing (P) song song véi (Q) vacéach A mot khoang bing 4,

Loi giai
Vi (P)//(Q) nén phuong trinh mat phang (P) c6 dang: 2x—y+2z+D=0,(D #-3).
A 21-2+23+D| B D=6
Taco: d(A;(P))= 3 =4 <|D+6|=12< O- 18

Vay c6 hai phuong trinh cua (P):2x—y+2z2-18=0;2x—y+2z+6=0,
DANG 7. KHOANG CACH TU MQT PIEM PEN MQT MAT PHANG

Phwong phap \
/
Tinh khoang cach tir diém M, (x0 Yo on) dén mit phang (P): Ax+ By +Cz+D =0 nhu
Sau
Buwoc 1: Tim M, (Jc0 Yo Z, ) ; viét phuong trinh mat phang

(P): Ax+By+Cz+D=0.
Buéc 2: Tinh khoang cach tir diém M, dén mit phang (P) tAx+By+Cz+D=0

theo cong the d(M,,(P) |Ax, + By, +Cz, + D|
eo cong thire (P))=
¢ : JA* 1B +C?
Luu y: d(MO,(Oxy))= (20)2 d(MO,Ox): (y0)2+(zo)z

Cau 34: Cho hinh 1ap phwong ABCD.EFGH canh 1. Piém M duoc cho thoa man hé thirc
AM + AE =3CD . Tinh khoang cach tir diém M dén mit phang (EBD) .

Loi gidi

H

A ) /D

D C

Taco A(0;0;0), AE=(0;0;1), CD=(~1;0;0).
Dat M(a;b;c), suyra m:(a;b;c).

a+0=-3 a=-3
Dé cho AM+AE=3CD, taduge {b+0=0 =<b=0 .Suyra M(-3;0;-1).
c+1=0 c=-1

Mit phang (EBD) , phuong trinh theo doan chan 1a x + y+z-1=0,
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Khoang cach tir diém M dén mat phang (EBD) bang
|[Ax+By+Cz+D| _|-3+0-1-1 53
JA? + B +C? JP+1P+1? 3

5\3

Vay khoang céch bing 3

d(M;(EBD))=

Cho hinh lang tru tam giac déu ABC.DEF, AB=6, AD=2.Goi M, N, P lan luot 1a trung
diém DE, DF, BC. Lap hé tryc toa do Oxyz nhu hinh bén. Goi diém S thoa man hé thirc

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

z

F

HEYS D

'
.acC

o
[
e -

Loi gidi
Ta oo P(0;0,0), A(33;0,0), B(0;3,0), C(0;-3;0), E(0;3;2), F(0;-3;2),

D(3J§;o;2)

Suyra M(i E 2] ( 73;2}.

Tacé[PMPN ( J ii=(4;0,-343).

Phuong trinh mit phang ( ) 1 4x— 3\/_ 3z=0.

w
l\)‘%l

Goi I, J lan luot 14 trung diém canh AC, IB :I[ ?3 j [i

Taco S?+2@+Ez6<:>2§i+257§z6<:>457z6<:>55].

Do dé S(i 3 OJ

4’

-l>|oo
;/

Vay khoang cach tir diém S dén mat phang (MNP) bang d = 3\/5 .
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DANG 8. VI TRI TUONG POl HAI MAT PHANG

— Phwong phap )

Xét diém mat phang (P): Ax+By+Cz+D =0 c6 vecto phap tuyén 7, , voi:
Mit phang (Q): A'x+By+C'z+D'=0 6 vecto phap tuyén 7,

Ta c6 cac vi tri twong d6i sau:

Mt phing (P)
% g g Mt (P) cit mit (Q)
A B C_D :
— === Mat (P t
Mit phing (Q) |_A'"_ B 7D at (P) song song mit (Q)
f_g—g—g Mit (P) tring mit (Q)
AA+BB+CC'=0 Mat (P) vudng goc mat (Q)

Cau 36: Cho ba mit phing (B):2x—y—2z+1=0, (B,):4x-2y—-4z+4=0, (R,):x+4y-z+1=0.
Chimg minh (R)//(P,) va (R)L(P,).

Loi gidi
VTPT ciia ba mit phang 1a 1, =(2;—1;—2), 1, =(4;—2;—4), = (1 4; 1)

Vi i, L, (do 7, -7, =2-1+(=1)-4+(-2)-(-1)=0) nén (B) L(R,).

Cau37: Trong khong gian Oxyz, cho hai mat phang (oa):mzx—er(m2 —2)z+2=0 va
(8):2x+m*y—2z+1=0. Hai mat phang () va (/3) vudng géc véi nhau khi nao?
Loi gidi
Taco 7\ = mz;—l;mz—Z); ﬁ(d) :(Z;mz;—Z).
() L(B) i, Lii, i, =0 o 2m* —m =2(m* -2) =0 & m’ =4 < |m| =
Vay |m| =
Cau 38: Trong khong gian Oxyz cho A(2;0;0),B(0;4;0),C(0;0;6), D(2;4;6). Goi (P) la mit phang
song song Vi mp(ABC), (P) cach déu D vamit phang (ABC). Phuong trinh cta (P) 1a?
Loi gidi
§—1<:>6x+3y+22 12=0.
(P)//(ABC)=(P):6x+3y+2z+m=0 (m=-12).
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(P) cach déu D va mt phang (ABC):d(D,(P)):d(A,(P))

36+m=12+m
36+m=-12-m

6.2+3.4+26+m| [6.2+3.0+2.0+m|
< =
V6% +3%+2° V62 +32+2°
& m=-24 (nhan).
Vay phuong trinh cua (P) la 6x+3y+2z-24=0.

& [36+m|=[12+m| <
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