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Tong hgp kién thic Hinh hoc Oxyz Lép 12

Tai liéu nay cung cap mot céi nhin téng quan va chi tiét vé cac kién thic cot 16i
cla chuong trinh Hinh hoc gidi tich trong khéng gian Oxyz, gilp hoc sinh 6n tap
va cling c6 kién thic hiéu qua.

Phan 1: Hé toa d6 va cac phép toan co ban

1.1. Toa dd cua di€m va vector

e Toa do di€ém: Trong khéng gian Oxyz, mdt diém M dugc xac dinh duy nhat

bdi bo ba s6 (x; y; z), ki hiéu M(x; y; z).

e Toa do vector: Vector u dugc xac dinh béi bd ba so (x; y; z), ki hiéu u = (x;

y; z) hoac u = xi + yj + zk.

e Vector nodi hai di€m: Cho A(Xa; Ya; Za) Va B(Xe; Ye; Ze), ta c6 AB = (Xe - Xa] Ve

- Ya; Ze - Za).
1.2. Cac phép toan voi vector
Cho hai vector a = (a1; az; as) va b = (b1; bz; bs):
e Tong/Hiéu hai vector:a £ b = (a1 *+ b1; a2 + b2; as * bs)
o Nhan vector véi mét sé: ka = (kax; kaz; kas)

e Tich v6 huéng:a * b = aib: + azb2 + asbs. Ung dung: |a| = V(a12 + a22 +

as?), cos(a, b) = (a - b)/ (Ja| - |b]).
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1.3. Tich cé huéng va ung dung

Cong thuc: Cho a=(a1; az; as) va b=(bz; b2; bs), tich cé huéng cia a va b la [a,

bl = (azbs - asbz; asb: - aibs; aibz - azbi).

Tinh chat va ung dung:

Vector ¢ = [a, b] vudng géc véi ca a va b.

a, b cung phuong < [a, b] = 0.

Ba vector a, b, ¢ déng phang « [a, b] - ¢ = 0.

Dién tich hinh binh hanh ABCD: S = |[AB, AD]|.

Dién tich tam giac ABC: S = %2 |[AB, AC]|.

Thé tich khéi hop ABCDA'B'C'D": V = |[AB, AD] - AA'|.

e Thé tich t& dién ABCD: V = % |[AB, AC] - AD|.

Vi du: Cho a=(1; 2; 0) va b=(3; 0; -1). Tinh [a, b].

Giai: [a, b] = (2:(-1) - 0:0;.0-3 - 1:(-1); 1-0 - 2-3) = (-2; 1; -6).
Phan 2: Phuong trinh mat phang

2.1. Vector phap tuyén va Phuong trinh tong quat

M6t mat phang (P) hoan toan dugc xac dinh néu biét mét di€m nd di qua va

mot vector phap tuyén (VTPT) cla né.

e Pinh nghia VTPT: Vector n # 0 dugc goi la VTPT cla mat phang (P) néu gié

cla né vudng gbéc vai (P).
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e Cong thuc phuong trinh téng quat: Mat phang (P) di qua diém Mo(Xo; Yo;
Zo) va cO VTPT n=(A; B; C) c6 phuong trinh la: A(X - Xo) + B(y - yo) + C(z -

20) =0 Ax+ By + Cz+ D =0 (v6i D =-Axo - Byo - Czo).

Vi du 1: Viét phuong trinh mat phang (P) di qua diém A(1; -2; 3) va c6 VIPT n
=(2; 1, -4).
Giai: Phuong trinh (P) 1a: 2(x - 1) + 1(y -(-2))-4(z-3)=0e 2x +y-4z + 12 =

0.

Vi du 2: Viét phuong trinh mat phang trung truc ctia doan thang AB vdéi A(1; O;
3) va B(3; 2; 1).

Gidi: Mat phang trung truc di qua trung diém I(2; 1; 2) cha AB va cé VTPT la AB
=(2; 2; -2).

Phuong trinh la: 2(x-2) + 2(y-1)-2(z-2)=0ex+y-z-1=0.
2.2. Phuong trinh mat phang theo doan chan

Mat phang (P) cat céc truc Ox, Oy, Oz lan lugt tai A(a; 0; 0), B(0; b; 0), C(0; 0; ¢)
vGi a, b, c # 0 c6 phuong trinh:

x/a+y/b+z/c=1

Vi du: Viét phuong trinh-mat phang di qua cac diém M(2; 0; 0), N(0; -1; 0), P(0;
0; 3).

Gigi: Ap dung phuong trinh doan chan, ta cé: x/2 + y/(-1) + z/3 = 1.
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2.3. Cac truong hgp dac biét

Pac diém Phuong trinh

(P) di qua goc toa d6 O(0;0;0) Ax + By + Cz=0
(P) song song hoac chira truc Ox By+Cz+ D=0

(P) song song hoac chira truc Oy Ax+Cz+ D=0

(P) song song hoac chta truc Oz Ax+By+D=0

(P) song song v&i mat phang (Oxy) Cz+ D=0 (hoacz=m)

Phan 3: Phuong trinh duéng thang

3.1. Vector chi phuong va Phuong trinh tham sé

Mot duong thang (d) dugc xac dinh néu biét mot diém nd di qua va mot vector

chi phuong (VTCP) cua né.

« Pinh nghia VTCP: Vector u # 0 dugc goi la VTCP cGa dudng thang (d) néu

gia cia ndé song song hoac trung vaéi (d).

e Cong thuc phuong trinh tham sé: Dudng thang (d) di qua diém Mo(xo; Yyo;
Zo) va c6 VTCP u=(a; b; c) cé phuong trinh la:
{ X = Xo + at
Yy = Yo + bt

Z =20+ ct } (tlatham SO)
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Vi du: Viét phuong trinh tham sé cla dudng thang (d) di qua A(1; 2; -3) va cb
VTCP u=(2; -5; 1).

Giai: Phuong trinh tham sé cla(d) la: { x =1+ 2t;y=2-5t;z=-3 + t }.

3.2. Phuong trinh chinh tac

Néu a, b, c déu khac 0, ta cé thé viét phuong trinh dudng thang dudi dang chinh
tac:

(X - xo)/a = (y - yo)/b = (z - z0)/c

Vi du: Viét phuong trinh chinh tédc cda dudng thang di qua hai diém A(1; -1; 2)
va B(3; 1; 0).

Gidi: Dudng thang c6 VTCP |a AB=(2; 2; -2), c6 thé chon VTCP don gian hon la u
=(1; 1; -1).

Chon diém di qua la A(1; -1; 2). Phuong trinh chinh tac la: (x - 1)/1 = (y + 1)/1 =

(z - 2)/(-1).
Phan 4: Phuong trinh mat cau

4.1. Dang 1: Tam va ban kinh

Mat cau (S) cé tam I(a; b; c) va ban kinh R c6 phuong trinh:

(x-a)2+ (y-b)2+ (z-c)?2 =R?

Vi du: Viét phuong trinh mat cau (S) cé tam I(1; -2; 0) va ban kinh R = 5.

Gidi: Phuong trinh (S) 13: (x - 1)2 + (y + 2)? + 22 = 25.
4.2. Dang 2: Dang khai trién

Phuong trinh cé dang: x2 + y?2 + z2 - 2ax - 2by -2cz+d =0
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e DAy la phuong trinh mat cau khi va chi khiaz + b2 + c2-d > 0.

e Khi d6, mat cau cé tam I(a; b; c) va ban kinh R = V(a2 + b2 + c2 - d).

Vi du: Cho phuong trinh x> + y2 + z2 + 2x - 4y + 6z - 2 = 0. Xac dinh tam va
ban kinh clia mat cau.

Gidi: Taco-2a=2=a=-1;-2b=-4=b=2;-2c=6=c=-3;d =-2.

Diéu kién: (-1)2+ 22+ (-3)2-(-2)=1+4+9+2 =16 > 0.

Vay day la phuong trinh mat cau cé tam I(-1; 2; -3) va ban kinh R = V16 = 4.
Phan 5: Vi tri tuong doi

5.1. Vi tri tuong do6i cia hai mat phang

Cho (P):Ax+By+Cz+D=0va(Q):Ax+By+Cz+D'=0.

e Cat nhau: (A:B:C) = (A'":B':C).

e Song song: A/A' = B/B' = C/C' = D/D'.

e Trung nhau: A/A' = B/B' = C/C' = D/D'.

5.2. Vi tri tuong doi gitta duong thang va mat phang

Cho duong thang (d) c6 VICP u va mat phang (P) c6 VTPT n.

e (d) cat (P):iu-n = 0.

e (d) song song v@Gi (P): {u-n=0va Mo & (P) } (v6i Mo € d).

e (d) nam trong (P): {u-n=0va Mo € (P) } (v6i Mo € d).
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5.3. Vi tri tuong déi giira mat phang va mat cau

Cho mat cau (S) tdm I, ban kinh R va mat phang (P). Goi h = d(l, (P)) la khoang

cach tur | dén (P).
e (P) khéng cat (S): h > R.
o (P) ti€p xtc véi (S): h = R. Diém ti€p xuc I3 hinh chiéu cta | 1&n (P).

e (P) cat (S) theo mét dudng tron: h R. BDuong tron giao tuyén cé tam la

hinh chiéu cuta | 1én (P) va ban kinh r = V(R2 - h2).

Phan 6: Géc va Khoang cach
6.1. GOc

e Géc giira hai duong thang (d1, d2): cos(di, dz) = |cos(us, uz)| = [u1-uz| /(|

ui|-|uz|), v&i u1, uz la VTCP.

e Goc giita duong thang (d) va mat phang (P): sin(d, (P)) = |cos(u, n)| = |

u-n|/ (Jul-|n|), v6i u la VTCP cua (d), n la VTPT cua (P).

e Géc gitra hai mat phang (P1, P2): cos((P1), (P2)) = [cos(n1, n2)| = [n1-nz| /

(|m1|-|nz|), vGini, nz la VTPT.

6.2. Khoang cach

e Khoang cach tur di€m Mo(xo, Yo, zo) dén mat phang (P): Ax + By + Cz
+ D = 0:

d(Mo, (P)) = |Axo + Byo + Czo + D| / V(A2 + B2 + C?)

e Khodng cdéch tu diém M: dén duong thang (d) di qua Mo va cé VTCP

u.:
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d(M:, d) = [[MoM3, ul| / |u]

e Khodng cdch giita hai duong thang chéo nhau d: va dz (d: qua M,
VTCP u:; d2 qua M2z, VTCP uz):

d(di, dz2) = |[u1, uz] - MiM2| / |[uz, uz2]|

Vi du: Tinh khodng cach tir diém M(1; -1; 2) dén mat phang (P): 2x -y + 2z + 1
= 0.
Gidi: d(M, (P)) = [2(1) - (-1) + 2(2) + 1| / V(22 + (-1)2 + 2?) =2 + 1 + 4 + 1|/

V9 = 8/3.
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