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Chu de
PHUONG TRINEH MAT PHANG

A. LY THUYET

1. VECTO PHAP TUYEN CUA MAT PHANG:

Vecto n# 0 duoc goi 14 vecto phdp tuyén cia mit phang (o)) néu n6 nam trén dudng thing vudng goc

véi (a) .
Chu y:

e Néu 7 1a vecto phap tuyén cta (o)) thi k.n cling 13 vecto phap tuyén cua (o) (V6i k#0), do d6 mot
mit phang c6 v sb cac vecto phap tuyén va ching ciing phuong véi nhau.

e Mot mit phing hoan toan dugc xac dinh néu biét mot diém ctia mit phing va mot vecto phap tuyén
cua no.
o Néu ;,\7 1a hai vecto khong cung phuong, co gia song song hodc nam trén mat phang (o) thi

[u,v] 12 mot vecto phap tuyén cua mit phang (a).

2. PHUONG TRINH TONG QUAT CUA MAT PHANG:

4

Pinh ly: Trong khong gian Oxyz cho mit phang (o) di qua diém M 0(x05 vz ) va nhéan vecto

020

n= (A;B;C)lém vecto phéap tuyén (véi 4>+ B> + C* #0). AN

Piéu kién can va da dé M (x; y;z) nam trén mit phang (a) la M
A(x—x,)+B(y-y,)+C(z—2z,)=0 (1) a | M,r/

Churng minh: Hoc sinh tham khdo SGK Hinh 12.

Pinh nghia: Phuong trinh Ax+By +Cz+D=0 (2) véi A* + B> +C* =0 duoc goi 1a phuong trinh
tong quat ctia mat phang (a).

Ghi nho:

e n= (4;B;C) la mot vecto phdp tuyén ciia mit phang ().

e D¢ viét phuong trinh ciia mot mat phang ta c6 thé ding 1 trong 2 cach:

% Cach 1: Xac dinh mot diém thudc mit phing, mot vecto phap tuyén, sau d6 ap dung cong thirc
(1) va rat gon.

% Cach 2: Goi phuong trinh mit phang c6 dang (2) voi 4° + B” +C’ # 0, st dung gia thiét dé lap
hé phuong trinh tim céc 4n A4, B, C, D.
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Vi du 1: Trong khong gian Oxyz, viét phuong trinh clia mit phang (o) biét:

a) () di qua diém M(1;2;— 4) va nhan n= (1;3;5) 1am vecto phap tuyén.

b) (o) 12 mit phing trung truc cia doan thing AB biét A(=3; 0; 2) va B(I; 2; -2).

¢) (o) di qua diém A(0;—1;3) va song song v&i gia cua hai vecto U= (l; I;— 2) va v= (1; 0;3).
d) (o) di qua ba diém 4(2;0;0), B(0;L—-2), C(3;2;-1).

Hoc sinh lwu y: Pé viét phwong trinh mdt phéng, can cé toa dé diém thugc mit phang va toa dp

vecto phap tuyén. Vi thé can chii Yy gid thiét dé xdc dinh 2 yéu 10 nay.

a)  Tir gid thiét ta cé dii hai yéu té ké trén nén dp dung céng thirc ngay thoi nhé!
(o) di qua diém M (1;2;— 4) va nhan n= (1;3;5) lam vecto phap tuyén.

= (a): L.(x—=1)+3.(y-2)+5(z+4)=0 < x+3y+5z2+13=0.

b)  Cdc em én lai kién thirc cii: Mt phing trung truc ciia doan thing AB la mdt phing di qua
trung diém ciia doan AB va vuéng géc véi dwong thing AB. Tir d6 dé dang im hai yéu té can xdc
dinh: Mt diém thugc mp : chinh la trung diém cia doan AB, mét vecto phdp tuyén ciia mp: chinh
la AB.
Goi 7 13 trung diém canh 4B :>I(—1;1;0), AB =(4;2;— 4) )
o, 7 . X qual

(a) 12 mat phang trung truc cia doan thang 4B nén (o) {VTPT B (4; % 4)
=(a)d(x+1)+2(y-1)-4z=0= 4x+2y-4z+2=0 ©2x+y-2z+1=0.
¢)  Tirgid thiét ta chi can tim toa dé vecto phdp tuyén la di.

Vi (a) song song vdi gid ciia hai vecto u =(1;1;— 2) va v= (1;0;3) khéng ciing phwong nén

tich c¢6 hwong ciia chiing la vecto phdp tuyén ciia mp(a).

(o)) di qua diém A(O;— 1;3) va nhan [;,;]: (3;— 5;— 1) lam vecto phap tuyén

= (0): 3(x—-0)-5(y+1)-1.(z-3)=0 & 3x-5y-2-2=0
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d) Tir gid thiét ta ciing chi can tim toa dp vecto phdp tuyén la di. Ta cé 3 diém A, B, C thudc mdt
phing nén ciing cé thé tim dwoc cip vecto khéng cing phwong, c6 gid nam trén (a), vi du nhw
AB va AC |, khi dé [E,I’] li m@t vecto phap tuyén ciia ().

AB =(-21;-2)

6= (1 2:-1) = | 4B, AC |=(3;-4;-5)

(o)) di qua diém A(2;O;O) , nhan vecto [ATB,ATC} = (3;— 4;— 5) lam vecto phap tuyén

= (): 3(x—2)—4(y—0)—5.(z—0):O < 3x-4y-5z-6=0

3. CAC TRUONG HOQP RIENG: Cho (a):A4x+By+Cz+D=0 (4*+B*+C* #0)

Hoc sinh tw suy ludn dé co cdc két qud sau:

Cic hé so Phuong trinh mit phing (o) Tinh chat mit phing («)
D=0 Ax+By+Cz=0 (o)) qua gbc toa d6 O
A=0 By+Cz+D=0 (o) song song hodc chira truc Ox
B=0 Ax+Cz+D=0 (o) song song hoac chua truc Oy
C=0 Ax+By+D=0 (o) song song hodc chua truc Oz
A=B=0 Cz+D=0 (o) song song hodc trung (Oxy)
B=C=0 Ax+D=0 (o) song song hodc trung (Oyz)
A=C=(0 By+D=0 (o) song song hoac trung (Oxz)

Nhin xét: Néu trong phwong trinh mdt phing khéng chira dn nao thi mdt phing sé song song hodic chira
truc twong ing vdi dn_do.

Chu y:

" (@) cit 3 truc toa df tai cac diem A(a;0;0), B(0;b;0) va C(0;0;c)(a,b,c # 0)
<> () c6 phuong trinh ZoabaZ
a b c

(Phuwong trinh nay dwoc goi la Phwong trinh mdt phang theo doan chin ciia (o))
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Vi du 2: Trong khong gian Oxyz, viét phuong trinh clia mit phang (o) biét:

a) (a) di qua diém K(4;— 1;2) va chura truc Ox.
b) (o) di qua diém M (2;7;4) va lan luot song song voi cac mat phéng toa do.
Giai
Cidc em chii ¥ diing cdc trwong hop riéng dé gidi cho nhanh.
a) (o) chira truc Ox nén (a): By + Cz=0 (B’ +C* #20)
(o) diqua K(4;—1;2) nén —-B+2C=0&B=2C
Chon C=1,B=2.Suyra (a): 2y +z =0
b) (o) song song véi mp(Oxy), ta c6 thé suy ra phwong trinh («) ¢é dang: z =z .
Vi M(2;7;4) e(a) nén z, =z, =4.Suyra (a):z =4.
Tuong ty mit phang qua M, song song voi (Oyz) c6 phuong trinh 1 x =2, miat phang qua M va
song song vo1 mp(Oxz) ¢6 phuong trinh 1a y =7.
Tir d6 cdc em cé thé ghi nhé két qua nay mét cdch tong qudt dé viét nhanh phwong trinh mdt
phing: Cic mdt phing di qua M(xo;yo;zo), lan lwot song song véi cdc mdt phing toa dp

(Oxy), (Oyz), (Ox3) co phwong trinh lan lwotla z=72,;, x=x,; =Y,
Vi du 3: Trong khong gian Oxyz, cho diém A (] 0;15;5 ) . Viét phuong trinh mat phiang qua cac hinh
chiéu cta diém A trén céc truc toa do.
Gidi

Trwdc tién ta phai tim toa do hinh chieu cua diém A trén cac truc toa do

Goi M, N, P lan luot la hinh chiéu cia diém A trén cdc truc O, Oy va Oz.
= M (10;0;0), N(0;15;0),P(0;0;5).

Ap dung phirong trinh doan chdn ta dwoc (MNP) :% + % +§ =1

& (MNP):3x+2y+62z-30=0.
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4. VI TRi TUONG POI CUA HAI MAT PHANG - HAI MAT PHANG VUONG GOC

Cho hai mét phang (P): Ax+By+Cz+D =0 va (P'): A'x+B'y+Cz+D'=0.
a) Ta c6 thé xét vi tri twong doi ciia chiing theo hai cdch:

Cich 1: Goi n, n' 1an luot 1a VTPT ctia (P) va (P°), ldy 4 1a mot diém thudc mp(P).

e (P) cat(P') & n, 1’ khong cung phuong @[171,;]7&6
Lo n,n |=0
o (P)//(P) < n,n' cingphuongva 4¢(P') < [n n]
Ae(P)y=>A¢(P)
Lo n,n’ |=0
e (P)=(P) < n,n' cingphuong va 4€(P') < [n n]
Ae(P)=>Ae(P)

e (P)cit(P) <« A:B:C#A":B:C'

, A B C_D

* (PIP) eyt
: A_B C D

° (P)E(P) < A!_Br Cr Dr‘

Qui woc: Khi mdu sé bang 0 thi tir s6 twong teng bang 0.

b) Diéu kién cdn va du dé hai mdat phang vuong goc:

(P)L(P) e nln o nn'=0 & AA+BB+C.C'=0.

Vi du 4: Cho hai mit phang 2x—my +3z—-6+m=0 va (m+3)x—2y+(5m+1)z—lO=O.

Vi gia tri nao ctia m thi hai mit phang d6 thoa mét trong cac diéu kién sau:
a) Song song voi nhau.
b) Trung nhau.
¢) Cit nhau.

d) Vuodng goc voi nhau
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Vin dung phén Iy thuyét 6 trén dé ldp diéu kién:

2 m 3 —6+m
+

a) Hai mit phing song song v4i nhau <> =—=
) HPIans s 8 m+2 2 Sm+1 -10

m’ +3m—-4=0
m=1

SI5Sm+m—-6=0 =
(1-6)(5+1)=-30
#—30

(m—6)(5m+1)
Vay khong c6 gia tri m dé hai mat phang song song.
Tir két qua trén ta suy ra

2 _m_ 3  —6+m
m+2 2 S5m+1 -10

Sm=1

b) Hai mit phang tring nhau <>

Vi giiva hai mdt phdng cé ba vi tri twong déi la song song, tring va cit nhau nén ding phép phii
dinh ménh dé ta suy tiép:

¢) Hai mit phang cit nhau <> m # 1
. 9
d) Hai mat phang vudng goc nhau <:>2(m +3) +2m +3(5m + l) =0em=——

B. BAL TAP VAN DUNG: Hoc sinh lam vao vé BT Hinh hoc nhitng ciu sau day

Trong khong gian Oxyz, viét phuong trinh mit phang (P) biét:

1. (P) qua A(2; 3;0), B(0; 3; -5), C(2; 0; -5).

2. (P) la mat trung tryc cua doan AB voi A(2; -3; 1), B(4; 5; 3).

3. (P) qua A(1; —-2; 5) va song song vOi mp(Q) 2x—-3y+5z+7=0.

4. (P) qua A(2; 0; 1), B(—1; 1; 2) va song song voi truc Oz.

5. (P)qua A(2; —1; 4), B(3; 2; —1) va vudng goc véi mp(Q) x+y+2z-3=0.

6. (P) qua A(3; 4; 5) vacat 3 truc toa do tai 3 diém M, N, P thoa OM = ON = OP > 0.

7. (P)qua G(1;-2;3)va cat 3 truc toa do tai 3 diém 4, B, C sao cho G 1a trong tam AABC.
8. (P) qua H(1;2;3) va cit 3 truc toa do tai 3 diém 4, B, C sao cho H 1a truc tim cua A4BC.

Hoc sinh trao doi thém véi GV Todn ciia I6p dé dwoc hwéng din cu thé !
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