TRUONG THPT QUANG TRUNG TOAN 12 'Y r7

CHUONG III: PHUONG PHAP TOAN PO
TRONG KHONG GIAN

BAI 1: HE TOA PO TRONG KHONG GIAN

I. Toa d0 ctia diém va ctaa vecto

Trong khong gian, cho ba truc x’Ox, y'Oy, z’Oz vudng gdc vdi nhau tirng d6i mot.

Goi i,j,k Tan luot la cac vécto don vi trén cac truc x’Ox, 'Oy, z'Oz. Hé ba truc nay dugc goi

la hé toa d Oxyz.
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Trong do:
- O la goc toa do.

- Cac mit phang (Oxy), (Oyz), (Ozx) d6i mot vudng gde véi nhau duoc goi la cac mit phang
toa do.

- Khong gian véi hé toa do Oxyz dwoc goi la khong gian Oxyz.
Luu y: toa dd cta cac vécto don vi la ;(1; O;O),}(O; 1;0),12(0; 0; 1)
2. Toa a6 ciia mot diém
Trong khong gian Oxyz, cho mét diém M tuy y c6 duy nhat bo ba sd (x;y;z) thoa
OM = xi + y3+ 7k . Ta goi b0 ba s6 (x;y;z) 1a toa d6 ctia diém M va viét M = (x; y;z)hay
M(x; y;z)
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3. Toa dj cua vecto

Trong khong gian Oxyz cho vécto a, khi d6 ludn ton tai duy nhdt bd ba s6 (a;;a,;a,) sao

cho a=a,i+a,j+a,k.Tagoibd bass (q;a,;a;)latoa dd cia vécto a va viét a =(a;;a,;a,) hay
a(ajayay).

Nhan xét: Trong khong gian Oxyz, toa d0 cua diém M chinh la toa dd ctia vécto OM .
Ta co: M(x;y;z) & O_I\’/I = (x;y;z)

I1. Bi€u thirc toa d6 cta phép toan vécto

Dinh li

Trong khong gian Oxyz, cho hai vécto a=(a;;a,;a,), b=(b;b,;b,). Ta cé:
a) a+b=(a,+b;a,+b,a,+b,)
b) a—b=(a,~b;a,—b,;a,—b,)
0) k.a=(ka;ka,;ka, ) véikla sd thuec.
H¢ qua
a) Cho hai vecto Zz=(a1;a2;a3), Z)=(b1;b2;b3)

Tacod:a=b & a, = b,

a, =b,
b) Vecto 6 co toa do la (0; 0;0).
) V6i b0 thi hai vecto a,b cung phwong khi va chi khi ¢c6 mét s6 k sao cho a=kb
d) Trong khong gian Oxyz, cho 4(x,;y,52,), B(X3:5:2,),C(Xe5Ve52¢)

Ta co:
Q AB :(IB —T3Y, Y2, —zA)

A A2 2 < T + x + z + z
O Toa dod trung diém M cua doan thang AB: M |—4—2; Ya Yy Za T 2
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o, + oy, + 2z, +
O Goi G la trong tdm tam giac ABC: G 4 x; Tc ;yA y; Yo ;ZA z; %

IIL. Tich v6 huéng
1. Biéu thiic toa do ciia tich v6 hudng
Dinh li
Trong khong gian Oxyz, tich vo hudéng ctia hai vecto a =(a;3a,54,), b=(b;b,;b,) duoc xac
dinh boi cong thtrc: ;.l;=a1b1 +a,b,+a,b,
2. Ung dung

A e 2 4 - _ . . \ _ 2 2 2
a) Do dai cua vécto a =(a;;a,;a,)1a H—,[al +a,’+a,

b) Trong khong gian Oxyz, cho 4(x,;v,:z,), B(x,:v,:2,) - Khoang cach gitta hai diém A va B

chinh I d6 dai ctia vécto AB. Taco: 4B =1(x,—x,) +(v,—=,) +(25-2,)"
¢) Géc gitta hai vécto a =(a,;a,;a,), b=(b;by;b,) 1a:

- = ab ab +a,b, +a.b
cos(a’b): =117 2 121 j - 23 : 2 2
‘aHb‘ \/al +a,” +a, .\/b1 +b,” +b,

IV. Phrong trinh mit cau

Dinh li
Trong khong gian Oxyz, mdt cau (S) tdm /(a;b;¢), ban kinh r cé phuong trinh:
(x—a)2 +(y—b)2 +(Z—C)2 =r.
Nhén xét: Phwong trinh mét cau c6 thé viét dudi dang: x* +y* +z* —2ax—2by —2cz+d =0,
diéu kién a’ +b* +¢* —d > 0 la phuong trinh mat cau tam I(a;b;c), ban kinh r = m

Vi du: X4c dinh tam va ban kinh ciia mat cau sau:
a) (S):(x—1) +(y—2) +(2—3) =16 co tam 1(1;2;3),r=4.
b) (S):x* +y* +2° —4x+6y+6z—-3=0

Tacéia=2;b=3;c=~3;d =3 nén tam 1(2;~3;~3),r = |2* +(~3)" +(~3)" —(~3) =5.
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Bai tap trac nghiém
Cau 1. Cho vecto O—’M = 2; + 5; + 3% .Tim toa d6 diém M ?
A. M(2;5;3). B.M(-2;-5;-3). C.M(2;—5;3).D. M(—2;5;—3).
CAu 2. Trong khéng gian Oxyz ,cho a= (3;—1;2),13 =(4;2;—-6) .Tinh toa d cua vecto a + b
Aa+b=(13-8). B.a+b=(7;L—4).
Coa+b=(—1-38). D.a+b=(—T:—1:4).
CAu 3. Trong khong gian Oxyz, cho M (1;-2;4),N(-2;3;5). Tinh toa d6 cia MN
A.MN=(-351) B.MN=(3;-5-1) C.MN=(-L19) D.MN=(L-1-9)
Cau 4.Cho a=(2;-1;2).Tim y,zsao cho ¢ =(~2;y;z)cling phwong véi a.

A.y=-1z=2 B. y=2,z=-1 C.y=Lz=-2 D.y=-2,z=1
Céu 5. Tinh gbc gitta hai vectoa = (-2;-1;2) va b= (0;1,-1).
A.135° B. 90° C. 60° D. 45°
Cau 6. Cho a=(I;m;—1) va b=(21;3).Timm d& a Lb.
Am=1 B.m=-1 Cm=-2 D.m=2
Cau 7. Trong khong gian Oxyz cho 3 diém A(2;—1;1),B(5;5;4),C(3; 2;—1). Toa do tam G cta
tam gidc ABC la:
A. (&;E;ZJ B. (Eﬂ;ij C. (l,i’&j D. (l;Z;EJ
3°3 33 33 3 33
CAu 8. Trong khong gian Oxyz cho 2 diém A(1;-2;1),B(5;6;3). Toa do trung diém I cua AB.
A.(6;4;4) B. (3;2;2) C. (482) D. (2;4;1)
CAiu 9. Trong khong gian Oxyz, cho hinh hanh ABDC véi A(1;2;1),B(1;1;0),C(1;0;2).Toa do
dinh D la:
A. (1;—1;1) B. (1;1;3) C. (1;—1;3) D. (—l;l;l)
Cau 10. Cho 2 diém A(2;-1;3); B(4;3;3). Tim diém M thoa 3MA-2MB =0
A.(—2:9;3) B.(2;-9;3) C.(2:9;-3) D.(-2-9;3)
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BAI 2: PHUONG TRINH MAT PHANG
I. Vecto phap tuyén ctia mit phang

Dinh nghia

Cho m4t phang (a). Néu vecto n = 0va c gia vudng géc véi mat phang (OL) thi n dwoc goi

la vecto phap tuyén cua (a).

N -

Chuy:
O Néu n la vecto phap tuyén ctia mit phang thi kn ciing 1a vecto phap tuyén ctia mit

phing do.
a

=)

—

b
- Vécto n vudng goc vdi ca hai vecto ava b.
- Vécto

la n=aAb hay 1|25

= =

xac dinh nhu trén dwoc goi la tich c6 hudng cta hai vecto a va b, ki hiéu

- Cho hai vecto a=(a;;a,5a,), b=(b;b,;b,). Tich c6 hudng giita 2 vecto la
n= [Zz,l;] =(a,b, —a,b,;a,b, —aby;ab, —a,b,)
II. Phuong trinh tong quat ctia mit phang
1. Dinh nghia
Phuong trinh c6 dang Ax+ By +Cz+D =0, trong d6 A, B, C khong déng thoi bang 0, dwoc

goi la phuong trinh téng quat ctia mat phang.
Nhan xét:

a) Néu mit phang (a) c6 phuong trinh tong quat la Ax + By +Cz+ D = 0thi n6 c6 mot vecto
phép tuyén la n= (A; B;C) .
Vi du: phuong trinh mat phang (a) :2x—y+3z—5=0c6 vtpt n= (2;—1;3) .
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b) Phuong trinh mat phéng di qua diém M(xo; yo;zo) nhan vecto n— (A; B;C) khac 0 1am
vecto phéap tuyén la A(x—x0)+B(y—y0)+C(z—zo) =0.

Vi du: phuwong trinh mat phfmg (P) di qua diém M(l; 2; 3) va co vtpt n— (4; 5;6) la
(P):4(x—1)+5(y—2)+6(z—3) =0 4x+5y+6z—-32=0

2. Cdc truong hop riéng

Phuong trinh («) Pic diém cta ()

Ax+By+Cz=0 (cx) di qua gdc toa do

By+Cz+D=0 () song song hodc chira Ox

Ax+Cz+D=0 (a) song song hoac chtta Oy

Ax+By+D=0 () song song hodc chita Oz

Cz+D=0 (a) song song hodc trung véi (Oxy)
By+D=0 () song song hodc trung véi (Oxz)
Ax+D=0 () song song hoac trung véi (Oyz)

Luu y: phrrong trinh mét phang theo doan chan la §+ % +§ = 1nghia 1a m4t phang cat cac truc

Ox, Oy, Oz Ian luot tai céc diém (a;0;0),(0;b;0),(0;0;¢)

By +Cz+ D=0 Ax + Cz+ D =0 Ax+Byv+ D=0
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Bai tap trac nghiém

Cau 1. Trong khong gian Ozyz, cho mit phang (P):2x—3y+4z+2022=0. Vécto nao sau day la
mot VIPTctia mét phang (P) ?

A.n=(-2;-34) B.n=(-2;3;4) C.n=(-2;3;-4) D.n=(2;3;-4)
Cau 2. Trong cac khang dinh sau, khang dinh nao dtng?

A.Phuong trinh ctia mét phang (Oxy)1a: z = 0.

B. Phuong trinh ctia mit phang (Oxy) la: y = 0.

C. Phuong trinh ctia mit phang (Oxy) la: z = 0.

D. Phuong trinh ctia mat phang (Oxy) 1a: z +y = 0.
Cau 3. Mt phang qua 3 diém AL 0;0), B(0; —2;0), C(0;0;3) c6 phuong trinh:

A x—2y+3z=1. B.Z+LiZ_¢ C.E+4i 21 D.ex-3y+2:-6.
1 -2 3 -1 2 3

Cau 4. Trong khong gian Ozyz, mit phang (P) di qua diém A(2; -3 5) vanhan n = (1; 2;—6) lam
VTPTco6 phuong trinh la:

A.x+2y—62+34=0 B.2z -3y +52+34=0

Cz+2y—62-34=0 D.2z -3y +52—-34=0
Cau 5. Trong khong gian Ozyz. Di€ém nao sau day thudc mat phéng(P) :3r+2y—13=0.

A.(3;2;—13) B.(l; 2;—2) C. (—2;—3;1) D. (13;2; 3)

Cau 6. Trong khong gian Ozyz,cho mit phang (P) c6 phuong trinh —3z + 2z — 2 = 0. Khi d6
mat phang (P) song song véi:

A. Truc Oy B. Truc Oz
C. Mit phang (Oxy) D. Truc Ox
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