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PHUONG PHAP TOA PO
TRONG KHONG GIAN

| CHUONG |

BAl: PHUONG TRINH MAT PHANG

@ LY THUYET.

I. VEC-TO PHAP TUYEN VA CAP VEC-TO CHI PHUONG CUA MAT PHANG.

1. Dinh nghia.
Cho mit phang (a) .
[ Néu vec-to i khéc 0 va c6 gia vudng goc voi (a) thi i duoc goi 1a vec-to' phap tuyén cua
(@).
[ Néu hai vec-to @ va b khong cting phuong, c6 gia song song hoic nam trong (a) thi a, b
duoc goi 1a cap vec-to chi phwong cua (a) :

2.Chuay.
[ Mét mat phéng hoan toan duoc xac dinh khi ?iét mot diém va mot vec-to phéap tuyén hoac méot
diém va mot cdp vec-to chi phuong ciia mat phang do.
[) Néu fi 1a mot vec-to phép tuyén ctia mat phang (a) thi ki (k #0) cling la mot vec-to phap
tuyén ctia mit phang (a).

I1. XAC PINH VEC-TO PHAP TUYEN CUA MAT PHANG KHI BIET MQT CAP VEC-TO CHI
PHUONG

1. Pinh ly.
Trong khong gian Oxyz , néu mat phang () nhan hai vec-to & =(a;;a,;a,), b =(b;b,;b,) 1am
cdp vec-to chi phuong thi () nhan vec-to fi=(a,b, —asb,;ab, —ab;;ab, —ab,) 1am vec-to

phap tuyén.
2.Chay.

a) Vec-to fi=(ab,—ab,;ab —ab,;ab,—a,b) dugc goi 1a sich ¢ héng cua hai vec-to
d=(a;a,;8,), b =(b;b,;b,). Tich c6 hudng cua hai vec-to d va b, ki hiéu [é,ﬁ]

- X ’ \ L e 6[1 a_2 az a3 ~ \
b) Bieu thuc ab,—ab, thuong dugc ki higu . Tuong tu, —ah —ab, va
b b, b, b,
% o sve |5 B a, & |18; & &, &,
=a,b —ab,. Nhu vay: | &,b :{ : H J
b3 b1 3 |: :| b2 b3 b3 b]_ bl b2

c) Hai vec-to & va b cung phuong @[é,ﬁ] =0.
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I11. PHUONG TRINH TONG QUAT CUA MAT PHANG

1. Pinh nghia.
Trong khéng gian Oxyz , phuong trinh ¢6 dang Ax+By+Cz+ D =0, trongdo A, B, C khéng
ddng thoi bang 0, dugc goi 1a phwong trinh téng quat cua mat phang.

2. Nhan xet.
Cho mit phing (&) c6 phuong trinh tong quat 12 Ax+ By +Cz+D =0. Khi do,
Mit phang (er) c6 mét vec-to phap tuyén la i =(A;B;C).
N (Xo:Y0;Z0) € () < Axy + By, +Cz,+ D =0.
Mdi phuong trinh Ax+By+Cz+D =0 (trong d6 A, B, C khong dong thoi bang 0) déu la

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

a) Lap phwong trinh tong quat cia mit phang di qua mot diém va c6 mot vec-to phap tuyén
Trong khong gian Oxyz , phuong trinh mét phang di qua diém Mg (X,; Yy;Z,) Va cd vec-to phap
tuyén i=(A;B;C) la
A(Xx=%,)+B(y—y,)+C(z-2,)=0
hay Ax+By+Cz+D =0 véi D =-Ax,—By,-Cz,.

b) Lap phwong trinh tong quat cia mit phiang di qua mot diém va cd6 mét cip vec-to chi
phwong

Dé lap phuong trinh tong quat ciia mat phang (&) di qua diem Mg (Xy; Yy;Z,) Va c6 cip vec-to
chi phuong &, b , ta thyc hién nhu sau

Tim mot vec-to phap tuyén fi = [é, B] :

Viét phuong trinh mat phang (o) diqua diém M, (Xo; Yoi Z5) Va €6 vec-to phap tuyén fi.

¢) Lap phwong trinh tdng quét ciia mit phing di qua ba diém khong thang hang

Dé lap phuong trinh tong quat cua mat phang () di qua ba diém 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 = [EE]

Viét phuong trinh mat phang (a) di qua A va co vec-to phap tuyén fi.

d) Lap phwong trinh tong quét ciia mit phiang theo doan chin

Phuong trinh tong quéat cua mat phang («) di qua ba diém A(a;0;0), B(0;b;0), C(0;0;c) la

L Y
a b ¢
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4. Piéu kién dé hai mit phang song song, vudng goc
a) Piéu kién dé hai mat phiang song song
Trong khong gian Oxyz, cho hai mat phing () Ax+By+Cz+D, =0 va
(a,): Ax+B,y+C,z+D,=0 c6 vecto phap tuyén lan luot 13 f,=(A;B;C,),
fi, = (A,;B,;C, ). Khi do: (a1)||(a2)@{g;k;52

Chay.

(keR).

_ (al)z(az)@{r[‘;;k;[gz (keR).
- (&) cét (a,) < 0, va fi, khong cung phuong.
b) Piéu kién dé hai mit phang vuéng goc
Trong khong gian Oxyz, cho hai mat phang (o;):AX+By+Cz+D, =0 va
(a,): Ax+B,y+C,z+D,=0 c6 vecto phap tuyén lan luwot 13 1, =(A;B;C,),
fi, = (A,;B,;C, ). Khi do
() L(a,) < Fiy-, =0 <> AA, + BB, +C,C, =0.
5. Khoang cach tir mdt diém dén mét mit phing
Trong khdng gian Oxyz, mat phing («) c6 phuong trinh Ax+By+Cz+D=0 va diém
My (Xo; Yoi Zo ) - Khoang cach tir diém M, dén mit phing (&) duoc tinh theo cong thic

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

d(Mo’(“)) JA 1B +C?
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<‘> HE THONG BAI TAP TOAN THUC TE.

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Khi gin hé truc toa dd Oxyz (don vi trén mdi truc toa do 1a decimét) vao mot ngdi nha 1 tang,
ngudi ta thiy rang mat trén va mat dudi cia mai nha thudc cac mat phang vudng goc véi truc
Oz. Biét rang cac vi tri A(3;4;33),D(9;8;35) lan luot thudc mat dudi, mat trén ciia mai nha.
Do day cua mai nha duoc tinh bang khoang cach gitra mat trén va mat dudi ciia mai nha d6. Hay
cho biét 6 day cua mai nha d6 13 bao nhiéu decimét?

Trong tiét thé duc hoc vé ki thuat chuyén bong hoi, Nam va An dang tap chuyén bong cho nhau,
Nam ném boéng cho An dd, qua bdng bay
1€n cao nhung lai Iéch sang phai cia Nam
va roi xudng vi tri cach An 0,5m va céch
Nam 4,5m. Biét rang quy dao cua qua
béng nam  trong mat  phang
(a):ax+by+cx+d =0 vavudng géc véi

mat dat. Khi do gia tri cua a+b+c+d
bang (két qua 1am tron dén hang phan
tram).

Mot phan san truong dugc dinh vi bdi cac diém A,B,C,D, nhu hinh vé.

Budc dau chung duoc ldy “ thing bang” dé ¢ cing A B
d6 cao, biét ABCD 1a hinh thang vuéng & A va B -
voi do dai AB=25m, AD=15m, BC =18m. Do
yéu cau ki thuat, khi lat phang phan san trudng phai
thoat nude vé goc san & C nén nguoi ta liy do cao &

Q

15 m

ur g

cac diém B, C, D xuéng thép hon so véi dd cao ¢
A la10cm, acm, 6cm tuong ing sao cho bon diém

A B'C/ D'déng phfmg. Giatricioa a la C

Hinh bén dudi minh hoa hinh anh hai mai nha caa mot nha kho trong khéng gian véi hé toa do
Oxyz (don vi trén mdi truc toa do 1a mét). Céc birc trdng cia nha kho déu duoc xay vudng goc

VvGi mat dat. Biét rang toa do cua diém P(a;b;c). Khi d6 gia tri a+b+¢ bang bao nhiéu?
B(10, 20, 10)

C (0,20, 10)

A(10,0,9)

D(0.0,9)

0(0,0,0)
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Cau5:  Trén thiét ké d6 hoa 3D caa mot canh dong dién mit troi trong khong gian Oxyz , mot tim pin
nam trén mat phang (P): x+2y+3z+2=0; mot tim pin khac ndm trén mat phang (Q) di qua

diém M (12;3) va song song véi mat phang (P). Biét rang phuong trinh mat phang (Q) ¢6

dang ax+2y+bz+c=0.Khid6 gia tri a+b+¢ bang bao nhiéu?

Cau 6:  Trong mot trd choi md phong ban siing, mot ngudi choi dat diém ngam tai diém O 1a giao diém
cia AC va BD trong cdn phong hinh hop chir nhat ABCD.A'B'C'D'co kich thudc
AB =50(m), AD =35(m), AA"=10(m). Ngudi choi c6 nhiém vy tir diém ngdm da dat bén tring
mot muyc tiéu di dong trén mat phang (CB'D’) Tinh khoang cach ngdn nhat tir diém ngédm d6 dén
muc tiéu (Iam tron dén chix s6 thap phan thi 2).

Cau 7: Khi gin hé toa do OXyz (don vi trén mdi truc tinh theo kilomet) vao mét tran dija phao phong
khong, mat phang (OXy) triing véi mat dét. Trong tap luyén, mot viing mat phing trong tm
hoat dong cua phao dugc giir boi 3 diém phao A(3;0;0); B(0;1,5;0); C(0;0;—-1,5) . Mot muc
tiéu bay tr M (5;2;4) toi N(1,0;,-2). Khodng cach tur diém phao A t6i vi tri va cham ctiia muc

tiéu khi toi mat phang 1a bao nhiéu?
Cau 8: Hai dtra tré dang choi véi mot qua bong. Bé gai ném qua bong cho bé trai. Qua bong di chuyén
trong khong khi, uén cong 3m vé bén phai va roi cach bé gai 5m (xem hinh sau).

_-‘_""'"--h_______ 1"_:
ﬂh_qh"‘“‘-—-..__,__‘__ | 3m

Sm

Biét mat phang chira quy dao caa qua bong vudng goc voi mit dat va phuong trinh tong quét cua
no c6 dang ax+by+c=0. Tinh a+b+c?
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Cau 9: Mot cong trinh dang xay dung duoc gin hé truc Oxyz (don vi trén mdi truc toa do 1a mét). Ba

buc tuong (P),(Q),(R) (nhu hinh v&) coa toa nha ldn luot c6 phuong trinh:
(P):x+2y-2z+1=0, (Q):2x+y+2z-3=0,(R):2x+4y—-4z-22=0.

T TELTT T

Tinh d9 rong birc tudng (Q) cua tda nha la

Cau 10: Mot nha hang dugc xay dung theo md hinh 1a hinh chép cut OAGD.BCFE c6 hai d4y song song
v6i nhau. Mat sin OAGD 12 hinh chir nhat va duoc gan hé truc Oxyz nhu hinh v& dudi (don vi
trén mdi tryc toa d6 1a mét). Mt san OAGD c6 chiéu dai OA=100m, chiéu rong OD = 60m va
toa do diém B(10;10;8).

Khoang céch tir diém G dén mit phang (OBED) la

Cau 11: Mot cong trinh dang xay dung duoc gan hé truc Oxyz nhu hinh v& dudi (don vi trén mdi truc
toa do 1a mét). Mdi cot bé tdng ¢ dang hinh ling try tr giac déu va c6 thm caua mat day trén 1an

lot la A(3;2;3),B(6;3;3),C(9;4;2),D(6;O;gj_

Tinh khoang cach tir diem D dén mat phang (ABC).
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