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TOA PO PIEM VA VECTOR

TRONG KHONG GIAN Oxyz
A—-LY THUYET
1. H¢ toa do

> > >

Trong khong gian, xét ba truc x’Ox; y’Oy; z'Oz vudng gboc voi nhau timg d6i mot. Goi i, j,k 1an luot
la cac vecto don vi céc truc x’Ox; y’Oy; z’Oz. HE ba truc nhu vy goi 1a hé truc toa do DPé-cac vuong
goc Oxyz trong khong gian hay hé toa do Oxyz .

Piém O duoc goi la géc toa do.

Chay: i =) =k =1va i,

2. Toa d§ cia mgt di€ém

j=ik=k.j=0.
a) DPinh nghia: M (X; Y; Z) < OM =xi+ y.]+ 2.k (x : hoanh do, y : tung'do, z x.cao/do)
cha y:
e Me(Oxy)e=z=0;M e(Oyz)<=x=0;M €(Oxz) < y=0
e MeOxe=y=2=00MeOy=x=2=00M €0z ©x=y=0.
b) Tinh chit: Cho A(X,;YaiZ4):B(Xei VeiZs)
i ﬁ:(XB_XA;yB_yA;ZB_ZA)

AB =‘ﬁ‘=\/(x5 %, )+ (Vs = V) 4 (25—2,)°

e Toa dd trung diém M cua doan thang AB: M (XA ; X5 : Ya ; Ye : Za ; Xs j

e Toa dd trong tam G cuatam giac ABC:

G(XA+XB+XC_yA+yB+yC_zA+zB+zcj

3 3 3
o Toa dd trong tamG cua tor dién ABCD:

G(XA+XB+XC+XD.yA+yB+yc+yD.ZA+ZB+ZC+ZDJ

4 4 4
3. Toa dg vecto
Pinh nghia: u=(xy;z) & U=xi+y.j+2k
Nhan xét: M =(x;y;2) < OM =(x;y;2)
II. BIEU THUC TQA PQ CUA PHEP TOAN VECTO
1. Pinh Iy: Trong khdng gian Oxyz cho a :(ai;az;as);ﬁ =(b;b,;h,);keR
o atb=(ath;a tbh,;a,+h,)

o ka=k(a;a,;a,)=(ka;ka,;ka,)
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2. Hg qua: Trong khong gian Oxyz cho a=(a;a,;a,);b=(b;b,;b,);k €R

. |a=h
e a=boqa,=hb,
a3=b3

 0=(0;0,0);i=(10;0); j=(0:1;0);k =(0;0;1);

e a cung phuong B(Biﬁ)@ézkﬁ(k eR)

a, =kb, .
o a2=kb2@ﬁ=b—2=%,(bl,b2,b3¢o)
. B b b

e Cho hai diém A(X,;Ya;Z,);B(Xg; Ve Zg ) thi:

* E:@_O—A:(XB_XA;YB_YA;ZB_ZA)

* Toa do trung diém M cta doan thang AB 1a M {XA ; X5 X Ya er Ye X Za er Z j

III. TICH VO HUONG
1. Biéu thirc toa d9 cuia tich vo hwéng
Pinh ly:Trong khdng gian Oxyz, tich v6 hudng cua hai vecto a= (al; a,; as) va b= (bl, b2;b3) duogc xéc
dinh boi:ab=a b +a,b, +a,b,
2. Ung dung
e alboab+a,b,+ab, =0
. ‘5‘ - Ja’+a’ +a;’

-2
e a =a’+a,’+a;

. cos(é, 5) _ aa.bﬁ - ab +a,b,+a,b,
|aHb‘ Ja?+a, +ai. b2 +b? +b?
IV. PHUONG TRINH MAT CAU
Pinh ly: Trong khong gian Oxyz , mit cau (S)tam 1(a;b;c) ban kinh R ¢6 phuong trinh la:

(voi a,b=0)

(x—a)*+(y—b)*+(z—c)* =R?

Nhin xét: Phuong trinh mit cducon co théviét dudi dang: x* + y? + 2> — 2ax—2by —2cz +d =0 véi

d=a’+b?+c?-R2=>R=+a’+b2+c’—d .

V. TICH CO HUONG CUA HAI VECTO

1. DPinh nghia

Trong khong gian M'(—a;b;—c) cho hai vecto a=(a;a,;a,)va b=(b;b,;b,). Tich c6 huéng cia hai

Casestudy24h.com | It’s never too late to study | @ Hotline 093 2697 054 Page | 2



Toéan 12 — C3. H¢ toa d¢ trong khéng gian Date: .....ccovvvvvvinnnnns

vecto @ va b ki hiéu 1a [a, B], duoc x4c dinh béi cong thie:

— a
[a,b]{ 3l [a, ai‘;‘ai a,
b, by|'|b; bbb,
ChU Y: Tich ¢6 hwdng ciia hai vecto la mét vecto, tich vé huwdng ciia hai vecto la mét so.
2. Tinh chat

« |ab|La [ab]Lb
« [ab]=-[ba]
o [ii]=k [ik]=i [ik]=T;

. [5,5]‘:‘5‘.‘5‘.sin(5,5)

]:(azb3 —ab,;ab —ab;;ab, —a,b,)

3. Ung dung ciia tich ¢6 huwéng

e Diéu ki¢n dong phdng ciia ba vecto: ab va c dong phang «= _E,B]E =0
e Dién tich hinh binh hanh ABCD: S 000 = ‘[A—B,E]

S . AWyl
e Di¢n tich tam gidic ABC: Sasc :E‘[AB,AC

o Thé tich khdi hjp ABCD.A’B'C’'D":V py 50 cv=|| AB, AD |. AR

e Thétich tir dién ABCD: Ve = %[EE}E‘

- Tich v hwdng cta haivecto thuong str dung dé chimg minh hai dudng thang vudng goc, tinh
goc gitta hai duong thang:

- Tich c6 huwéng cha hai veeto thuong sir dung dé tinh dién tich tam giac; tinh thé tich khéi tir
dién, thé tich hinh hép; chimg minh cic vecto dong phang — khong dong phang, chimg minh
cac vectg cung phuong.

B — BAI TAP
Bl. TRAC NGHIEM
Cau 1. Chodiém A(5; 3; —4). Khoang cach tir A dén mit phang (Oxy) la
A. 3 B. 4 C. 5 D. 34
Cau2. Timy,zsaocho b =(-2;y; z) cing phuong v6i a = (1; 2; 1)
A y=-4vaz=2 C. y=-=2vaz=4
B. y=4vaz=-2 D. y=2vaz=-4
Cau 3. Cho diém A(1; 0; 5), B(-1; 2; 4). Tinh AB
A 3 B. 5 C. 2 D. 4

Cau 4. Tinh goc giita hai vector & = (-2; —1; 2) va b = (0; 1; -1)
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A. 135° B. 90° C. 60° D. 45°
Cau 5. Cho cac diém A(0; —3; 2), B(3; 0; 1), C(0; 0; 4). S6 diém thudéc mat phang Oxy 1a
A 0 B. 1 C. 2 D. 3
Cau 6. Cho bén diém A(1; 1; 0), B(0; 2; 1), C(1; 0; 2), D(1; 1; 1). Tinh thé tich khéi t&r dién ABCD
A. 1/6 B. 1/3 C. 12 D. 1
Cau 7. Cho diém S(3; 1; —2). Tim toa d hinh chiéu vuong goc H cua S trén Oy
A (3,0;,-2 C. (0;1;,0)
B. (0;1;,-2 D. (-3;0;2
Cau 8. Cho diém A(-2; 4; -3). Tim toa do diém B ddi xtmg voi A qua mit phing (Oyz)
A (-2;-4;3) B. (-2;0;0) C. (0;4;,-3) D..(2;4;-3)
Cau 9. Trong khong gian véi hé toa dd Oxyz, cho diém A(0; 4; —3). Tinh OA
A 3 B. 5 C. 1 D: 7

Cau 10. Trong khong gian véi hé toa d6 Oxyz, cho diém A(3; 3; 3). Hinh chiéu.vudng goc ctia A trén
mit phang Oxy c6 toa do 1a
A (-3;-3;3) C. (3/0;3)
B. (3;3;,-3) D. (3;3;0)
Cau 11. Trong khong gian véi hé toa d6 Oxyz, cho diém A(2;<2; 2) va B(3; 2; 5). Trong cac do dai
hinh chiéu vudng goc ciia AB trén cac truc Ox, Oy, Oz thi d¢ dai 16n nhét 1a
A 5 B. 6 Cs3 D. 4

Cau 12. Goi ¢ la goc giita hai vecto a va b ,véina va b-khac 0, khi d6 cose bang

I Bl
E_ D %JZB
> HE Bl

Cau 13. Goi ¢ la goe'giitathai vecto a = (1,2;0) va b=(2;0;-1), khi d6 cos¢ bing

2 C. _2 D.

5 5
0

Gl

Cau 14. Cho vecto a= (L‘ 3; 4), tim vecto b cung phuong véi vecto a

A. b=(-2-6,-8). C. b

(-2;6:8).

B. b=(-2-68). D. b=(2,-6;-8).
Cau 15. Tich v6 huéng ctia hai vecto a = (-2:2;5), b= (0;1;2) trong khong gian bang

A. 10. B. 13. C. 12 D. 14
CAu 16. Trong khong gian cho hai diém A(-12;3),B(0;11), d dai doan AB bang
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A
Céau 17.

A
B.

Céau 19.

Céau 25.

NG B. 8. C. 0. D. 12.
Trong khong gian Oxyz, goi i, j,k 1a cac vecto don vi, khi d6 voi M (x;y;z) thi OM bing
—Xi—y]j—2zk. C. Xj+yi+zk.

Xi — y]—fk. D. xi+ y]+2k.

Tich c6 hudng cua hai vecto a=(a;;a,;a,),b=(b;b,;b,)1a mot vecto, ki hiéu [é, 5] , dugc

xac dinh béng toa do

(a,b,—ayb,;ab, —ab,;ab, —a,b,). C. (ab,—ah,;ab +ab;;ab,—ah).
(a,by +ajb,; a0, +a,b;;8,b, +a,b, ). D. (ab,—ab,;ab,—ab;ab—ab,).
Cho céc vecto G:(ul;uz;ug) va \7:(v1;v2;v3), u.v = 0 khi va chi khi

U vy +U,V, +Ugv, =1. C. uv, +u,vy+uN, =0

U, +V, +U, +V, +U; +Vv, =0. D. uwv,+uUV,+uy, =-1.

Cho vecto a = (L,-1;2), do dai vecto a la

J6. C. /6.

2. D. V4.

Trong khdng gian Oxyz, cho diém M nam trén truc’Ox sao cho M khéng tring voi goc toa
6, khi d6 toa d6 diém M co dang

M (a;0;0),a=0. C. M(0;0;c),c#0.

M (0;b;0),b=0. D. M(aLl),a=0.

Trong khong gian Oxyz; cho diém M ndm trén mat phang (Oxy)sao cho M khéng tring
v6i gbe toa d va khéng nam trén hai truc Ox, Oy, khi d6 toa do diém M 14 (a,b,c#0)
(0;b;a). C. (0;0;c).

(a;b;0). D. (aL1)

Trong khdhg.gian Oxyz, cho a =(0;3;4) va \B\ = 2\5 , khi d6 toa do vecto b co thé 1a

(0;3;4). C. (201).

(4,0;3). D. (-80;-6).

Trong khong gian Oxyz cho hai vecto U VA v, khi do ‘[6\7] biing

ul-[v|-sin (u,v). C. uv.cos(u,v).

u]-[v|-cos (u,v). D. uvsin(u,v).

Trong khong gian Oxyz cho ba vecto a=(1-12),b=(3,0;-1),c=(-251), vecto

m=a+b—cC cotoa dd 1a
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A. (6;0;-6). C. (6;-6;0).
B. (-6;6;0). D. (0;6;-6).
Cau 26. Trong khdng gian Oxyz, cho hinh binh hanh OADB c¢6 OA =(~11,0), OB=(L10) (O la
gdc toa d9). Khi d6 toa do tdm hinh hinh OADB Ia:;
A. (0;10) B. (1,0;0) C. L0 D. (1,10)
Cau 27. Trong khong gian v6i hé truc toa d6 Oxyz, cho cac diém A(2;10), B(3;1;-1), C(L;2;3). Toa
d6 diém D dé ABCD I hinh binh hanh la:

A. D(2;1;2) B. D(2;—-2;-2) C. D(-2;1,2) D. D(0;2;4)
Cau 28. Cho 3 diém A(2; 1; 4), B(=2; 2; -6), C(6; 0; —1). Tich ABAC béng:
A. 67 B. 65 C.67 D33

Cau 29. Cho tam gidc ABC véi A(-3;2;-7);B(2;2;-3) ; C(-3;6;-2) . Biém nao sau day 1a trong
tam cua tam giac ABC

A. G(-4;10;-12) B. G(g;—%mj C. G(4,-10;12) D. G(—g;%;—@

Cau 30. Trong khong gian Oxyz, cho bén diem A(1,0,0);B(0,1,0);C(0,0,1); D(1,1,1). Xé4c dinh toa

0.

do trong tam G cua tor dien ABCD
NEEE 5 (211 ¢
2 2 2 333

B2. TU LUAN
Bai 1: Trong khong gian Oxyz cho A(0;1;2)"; B( 2;3;1) ; C(2;2;-1)

a) Tinh F:[ﬁ,ﬁ].(&us@).

wlnN

wlnN
w|nN
N

NP
ANl
I
~

b) Chung t6 rang OABC 14 mét hinh chit nhat tinh dién tich hinh chir nhat 6.
c) Viét phuongtrinh matphang (ABC).
d) Cho S(0;0;5).Chiing té ring S.OABC 14 hinh chép.Tinh thé tich hinh chép.

Bai 2: Cho bén diém A(1;0;0), B(0;1:0), C(0;0;1) , D(-2;1:-1)
a) Chung minh réng A,B,C,D 1a bdn dinh cua tir dién.
b) Tim toa dd trong tdm G cua tir dién ABCD.
c) Tinh cac goc cua tam giac ABC.
d) Tinh dién tich tam giac BCD.
e) Tinh thé tich tt dién ABCD va d6 dai dudng cao cua tir dién ha tir dinh A.

Bai 3: Cho hinh hop chit nhat ABCD.A’B’C’D’biét A(0,0,0), B(1;0;0), D(0;2:0), A’(0;0;3), C’(1;2:3).
a) Tim toa do cac dinh con lai cua hinh hop.
b) Tinh thé tich hinh hop.
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¢) Chimg t6 rang AC’ di qua trong tAm cta hai tam gidc A’BD va B’CD”’.

d) Tim toa d6 diém H 14 hinh chiéu vudng goc cua D 1én doan A’C.
Bai 4: Trong khong gian toa d6 Oxyz cho diém A(2;3;4). Goi M1, M2, M3 lan lugt 13 hinh chiéu ciia A
1én ba truc toa dd Ox;0y,0z va N1, N2, N3 1a hinh chiéu cta A 1én ba mit phing toa do Oxy, Oyz,

Ozx.

a) Tim toa do cac diém M1, M2, M3 va N, N2, Ns.

b) Chtrng minh rang N;N, 1 AN3.

¢) Goi P,Q la cac diém chia doan N1N2, OA theo ty sb k x4c dinh k dé PQ/MiN.

Bai 5: Tim:

Cho ba diém A2 ;5;3),B(3;7;4), C(x;y;6).Timx, ydé A, B, C thang hang
Cho hai diém A(-1; 6 ; 6), B(3 ; -6 ; -2). Tim M thuéc mp(Oxy) sao cho MA '+ MB nho nhit.
Tim trén Oy diém cach déu hai diém A(3; 1;0)vaB(-2;4; 1).

Tim trén mit phang Oxz cach déu ba diém A(1 ; 1; 1), B(-1; 1;0),C(3:1 ; -1).
Cho hai diém A(2 ;-1 ; 7), B(4 ;5 ; -2). DPudng thing AB catmp(Oyz) tai diém M.
Piém M chia doan AB theo ti s6 nao? Tim toa do diém M.

a)
b)
c)
d)
e)
f)

Bai 6: Trong khong gian toa d6 Oxyz cho A(1;1;0),B0;2;1),C(1;0;2),D(1;1;1)
a) Chung minh bon diém khong ddng phang. Tinh thé tich t dién ABCD.
b) Tim toa do trong tim cia tam giac ABCytrong tam tir dién ABCD.

¢) Tinh dién tich cac mat cta ttr dién.
d) Tinh d6 dai cac dudng cao ctia khoi ti dién:
e) Tinh gdc giita hai duong thang AB.va CD.

f) Viét phuong trinh mat cau ngoai tiép tir dién ABCD.
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