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PHUONG TRINH MAT PHANG, / /4
DPUONG THANG VA MAT CAU

WS/ Kién thiccobin
D rhuong trinh mit phang

a. Vec-td phap tuyén cua mat phing

Cho mit phang (P). Néu véc-to 7 khac 0 vaco gid vuong goc véi (P) thi T
7 duge goi 1a vée-to phéap tuyén cia (P).

Hinh 1
b. Céip véc-to chi phuiong clia mit phang
Cho mit phing (P). Néu hai vée-to @, b khong eting phiong, cé gia song 4
song hogc nam trong (P) thi @, b dude goi la cap véc-to chi phuong cia 3

(P).

Hinh 2

¢. Xac dinh véc-td phép tuyén ctia mit phang khi biét mét ciip véc-td chi phuong

Trong khﬁng_’ gian Oxyz, néu mat phiang (P) nhan hai véc-to @ = Iﬂ-
(ay;as;ay), b = (by;be; bs) lam cap vée-to chi phwong thi (P) nhéan
véce-td %
= ( as  ag as ay s )
N[ b by [T by by || b b 3
lam véc-to phap tuyeén.
Hinh 3

—»

Véc-to 7 xac dinh nhu trén chinh 1 tich ¢6 huéng (hay tich vée-to) clia hai vée-to @ va b.

— —
Ki hieu 7 = [a’., b| hoic W =T Ab.

d. Khai niém phuang trinh tong quat cia mét phing
Trong khong gian Oxyz, mdi miat phang déu ¢6 phuong trinh dang Ax + By + Cz+ D = 0, trong do6
A, B, € khong dong thoi bang 0 , dude goi la phuong trinh tong quat ciia mit phing.

¥ NHAN XET.

a) Méi phuong trinh Az + By + Cz 4+ D = 0 (trong d6 A, B, C khong dong thaoi bang 0 ) déu
xac dinh mot mat phang nhan 7@ = (A; B; C) lam véc-to phap tuyén.
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b) Cho mit phing (P) ¢6 phudng trinh tong quéat 1a Az + By + Cz + D = 0. Khi d6

My (z0;%0; 20) € (P) & Azo+ Byg+Cz+ D = 0.

e. Lap phuiong trinh téng quét clia mét phing di qua mét diém va biét ‘ 7
véc-td phdp tuyén
Trong khéng gian Oxyz, phuong trinh mat phang di qua diem My (z0; yo; z0) ‘ My
v, ¢d vée-to phap tuyén 7 = (A; B; C) 1a bt
A(z—x) + Bly—30) +C(z2—2p) =0 |
Hinh 4

hay Ao + By+Cz+ D =0v6 D= —Axy — Byy — Cxz.
f. Lap phuong trinh tong qudt ctia mat phang di qua mét diém va biét cap véc-to chi phuong
Dé lap phurang trinh tong quat ciia mat phang (P) di qua diém My (20: yo: 20) va ¢b cip véc-ta chi

phuong @, b, ta thyc hién nhu sau:

® Tim mot vée-ta phap tuyén 1 = [Tf, b}‘

® Viét phuong trinh (P) di qua diém M, (zy; ¥o; 20) va ¢ véc-to phap tuyén 7.

g. Lip phuong trinh tong quat ctia mat phang di qua ba diém khong thang hang

Dé lap phuong trinh tong quat etia miat phang (P) di qua ba diem A, B, €' khong thang hang, ta
thire hién nhir sau:

© Tim cap vée-td chi phiong, chang han Er’TCb
® Tim mot véc-to phap tuyén 7 = [E . AC ]

© Viét phuong trinh (P) di qua diém A va c6 véc-to phéap tuyén 7.

b NuAN xET. Trong khong gian Oxzyz, cho ba diém A(a;0;0), B(0:b;0), C(0:0;¢) v6i a, b, ¢ déu
khac 0. Khi d6, mat phing (P) di qua ba diém A, B, C' ¢6 phuong trinh 1a §+ % fs ; = 1. Phuong
trinh nay dude goi la phuong trinh mdt phang theo doan chin.

h. Piéu kién dé hai mat phﬁng song song

Trong khong gian Oxyz, cho hai mat phang st
(P): Aic+ Biy+Ciz+ Dy =0va (Q): Asx+ Boy+Coz+ D=0

¢6 véc-to phap tuyén lan lugt 1a 7, = (Ay; By; C1), e = (Ag; By; Cy). ‘

Khi dé: s

=k, (A1; B1; C1) = k (Ag; By; Cy) i i
© (P) I (@)« {Dl#wz & {Dl%wg (k e

- T
N / | /
@ (P) n,=k7s {(AH Bi; Cy) =k (Ayg; By; Cs) i 6\

=lelw {D, = kD, © Dy = kD Hinh 5

R)

e T
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i. Dieu kién de hai mat phang vuong goc

Trong khong gian Ozyz, cho hai mat phang

(P) A+ B|y+C1z+ Dy =0va (Q) Ao + Bzy—FCgZ-i- Dy=10
¢6 vée-to phéap tuyén lan huot 1a 7, = (A;;: B1;C), Ta = (Ag; Ba: Cy).
Khi do:

@(P)L(Q) &7 Litse f1-Ta=0% AjAs+ B By+CiCy = 0.

® (P), (Q) cat nhau & (Ay; By; C1) # k(Ay; Ba; Cs).

Hinh 6
j. Khoang cach tif mét diém dén mdt mit phing

Trong khong gian Oxyz, cho diem M (xo; yo; z0) va mat phang (P): Az + By + Cz+ D = (.
Khoang céch tit diem M, dén mat phang (P) duge tinh theo cong thiic

d (M, (P)) = [Azo + jByU + Czp + D|.
VAT + BT+ C?

Phuong trinh duong thang trong khong gian
a. Véc-to chi phuong ctia duding thang
Véc-to @ khac 0 c6 gia song song hodc trimg vdi dudng thang d dude goi la vée-to chi phitong cia d.
b. Phugng trinh tham s6 ciia duwong thiang
Trong khong gian Oxyz, phuong trinh tham sé cia duong thing d di qua diém M (x; yo; 20) v nhan

@ = (ay;as: az) 1am véc-to chi phuong c6 dang

=1z +ait
Yy =1+ ast voiteR (t duge goi la tham s6).

z=zp+ asl

A T =xy5+ ol
Trong khong gian Oxyz, cho duong thang d: { y=yo+ast (t € R), mdi gid tri cia tham sé
z=2p+ ast
t xzdc dinh duy nhat mot diem M trén d va nguoc loi.

c. Phutong trinh chinh tic duong thang

Trong khong gian Oxyz, cho dudng thing d di qua diém M (xq: yo; z0) va ¢6 véc-to chi phuong @ =
(a1:a9;as). Néu ay, as, ag déu khac 0 thi hé phuong trinh

T—=To Y—Y Z—

4 [#5] tlg

goi la phuong trinh chinh tic cia dudng thiang d.
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d. Viét phuong trinh tham s6, phuong trinh chinh tic cia duong thing di qua hai diém

Trong khong gian Oxyz, dudng thing d di qua hai diém phan biet A(za;ya;24), Blap;yp: z8) cd
vée-td chi phuong 1a AB = (25 — 24:YB — Ya; 28 — 24) VA ¢6 phuong trinh tham s6

=

=22+ (zp —Ta)t
=ya+ (ys — ya)t
= 24 +(2zp — 2a)t.

[ =

Néu x4 # &g, Ya # Un, 24 # 2zp thi d ¢6 phutong trinh chinh téc

T—¥Aa  Y—Ya _ =324

Tp—Ta Yp— YA Zp — 24

e. Diéu kién dé hai duoing thing song song hoic triing nhau

Goi @ = (ay; as; a3), b = (b1; ba; b3) lan lugt 1d vects chi phuong cta hai dudng thing d, A va
M (x¢: yo: 20) 12 mot diém trén d.

Ta co
T =kb, keR
@djAe
4 {M’éf_\..
@ d=pw JT=Kb keR
- M e A.

f. Diéu kién dé hai dwong thing cit nhau hodc chéo nhau

Trong khong gian Oxyz, cho hai dudng thing

T = rg+ dit z=a5+ bt
d: Sy=iyo+ast (teR)vAA: Cy=y,+bt (I €R).
2= zy + ast z = zy+ byt

Goi @ = (ai;a0;a3) va b= (by; ba; bs) 1an gt 1a vée-to chi phuong cia d va A.
xy + art = xf + bt'

Xét he phuong trinh an ¢ va t' 1a { yo + ast = yp + bat’
zo + ast = z + bt

Ta co

@ d va A cit nhan khi va chi khi hé trén ¢6 ding mot nghiém.

@ d va A chéo nhau khi va chi khi @, b khong cting phuong va hé trén vo nghiém.

g Piéu kién dé hai duting thang vudng géc

Trong khong gian Oxyz, cho hai dudng thﬁng d viv A ¢6 vée-tod chi phiong lan hugt 1a @ = (ay:as2;a3)
va b = (bl,bg,bj:] s

Tacod LA T b =0& aby + ashy + ashs = 0.
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h. Géc gitra hai duong thang
Gée giita hai duong thang d viv A 6 véc-to chi phuong lan lugt 1a @ = (a;; ag; a3) va b= (b3 bo; bs)
dude tinh bdi cong thite

‘ @b | _ laiby + asbs + azbs|

|a'|-|5’\ Vai+a3+a3- /b7 + 03+

cos(d, A) = |eos(@, B)| =

i. Goc gitra duting thang va mat phang

Gée giita duong thang d c6 véc-td chi phuong 1a @ = (ay;as; az) va mit phang (P) ¢6 véc-td phap
tuyén 7 = (ny;n;ny) duge tinh bdi cong thite

|!‘_I’ 5 ?ﬂ |!‘11ﬂ-l + @aMs + l‘lg??,g|

sin(d, (P)) = |cos(@, )| = e _ - . ,
nl el +ai+ a3 /nd+n3+nd

=)

j. Goc gitra hai mat phang

=
n

Géc gifta hai mat phing (P) va (Q) c6 véc-to phap tuyén lan lugt 1a i = (my;ma;ms) vi
(n1: 195 n3) dude tinh béi cong thite

|73 - 7| [mang + mang + mans|

cos((P), (Q)) = |cos (i, 0)| = = - - , , :
((P): (@) = leos( ) lm| - | 7| Vmi+mi+mi - \/nt+ni+nk

Phuong trinh mit cau

a. Khai niem mat cau

Trong khong gian, cho diém I vi s6 duong R. Mat cau tam [, ban kinh R, ki
hiéu S(7; R), 1a tap hgp cac diem M trong khong gian thod man IM = R.
Doan thang néi hai diém thudc mat can va di qua tam I goi 1a dudng kinh
clia mat ciu.

A Cho mat ciu S(I; R).

@ Néu IM = R thi M nim trén mit cau.
@ NéuIM < R thi M ndm trong mdat cau.
@ Néu IM > R thi M nidm ngodai mat ciu.
b. Phuong trinh ciia mit cau
Trong khong gian Oxyz, mit cau (S) tam I(a; b;c), ban kinh R c¢6 phitong trinh la

(x—a)>+(y— b+ (z—c)* = R%.

¥ NHAN XET. Phuong trinh 22 + ¢ + 2* —2az — 2by — 2c2 +d =0 véi a®> + 0> + 2 —d > 0 la
phuong trinh clia mét cdu tam I(a;b; c), ban kinh R = v/a? + b2 + ¢2 — d.
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