Chuong 02
VECTO & HE TOA PO

Bai 3. BIEU THUC TOA PO CUA CAC PHEP TOAN

\W A4 W Ll V]

)

Ly thuyét

1. Bi€u thirc toa dd cua tong, hiéu hai vecto va tich cia mét sé véi mot
vecto

[E‘;» Pinh nghia:

[ 1
Trong khong gian Oxyz, cho hai vecto ¢ ~(a;a;a) va b=(h;h;h)

va so K.
Khi do:
r 1 r 1
, a+b=(a +h;a +b;a+h) , a-b=(a-b;a-h;a-b)
_ ha=(kq;ka ;ka,)
r |4 =kb
a=kbe {a =kbh

‘— jm\,céc bai tap lién quan dén toa do déu duoc xét trong khong gian
Mar

2. Biéu thuc toa dé cua tich vé huéng

(=

°=.* Pinh nghia:

. I
" Trong khong gian Oxyz’ tich vO huéng cua hai vecto a=(g;a;a) va
b=(h;h;h)

duoc xac dinh béi cong thirc
r L

- . - . L

3. Van dung

| g

%
v

.- Toa do diém dau cuéi:

< IS
wy

" Trong khong gian @Y%, cho hai diém A(X,;V,52,),B(; Vi ZB).
Ta co: AB:(XB =Xy Ve Waigg- 4 ).

| [ |

%
%

l* Toa do trung diém doan thang

< IS
wy

M| Xt Xe Vot Ve Za*Z
2 P oo
Tha AA trana AR M An Aann i-'h%-nrr AR 1x. \

| ~ Trong khéng gian Oxyz , cho hai di€m AG;Y20). B0y B;ZB).
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|

%
%

..> Toa do trong tam tam giac

" . Va:2,), B0 Vi \
Trong khéng gian O, cho DABC ¢4 A Y22,) B0 Y5 2)
C(x.;ye52.)

n I‘L
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egCéc dang bai tap

0 Dang 1. Toa dd téng hiéu vecto

ST

‘
r 1
Trong khong gian 02 hai vecto @ a;a;a) va b=(h;h;b) va s6 thuc K.
) @+b=(@ +h;a+b;a +b) o @-D=@-hia-hja-h)
q =k
[ = |a =kb,
.~ ka=(ka;ka ;ka) imh s h o~ . la=kb
& ‘g
! Vi du 1.1,
I = ; — s
a=(%-15) va b=(0;-2; 4). Tim toa

Trong khong gian @Y%, cho hai vecto
coor o, 28l
AA ~hin ~Aa srant~ cana. A+h a-b Sa ?
o Loi giai

I P S | . 5.
Chting minh ring ba diém 4-B.C tao thanh tam giac.
o Loi giai
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0 Dang 2. Toa do di€ém - vecto thdéa diéu kién

- )

r 1
(1) Tich v6 huéng cta hai vecto: ab=qa +hb +qc,

| ! I
(2) @ va b vuéng géc = P =0= aa +bb +Gc =0

I" X.—'l +XB .}F.-'l +-}?B .z.-'l +zB

) ! ) ! 3

(3) I 13 trung diém AB: -
L= P | LA 1 LR LA AN LA
— [A+]B=0= YM:MA+MB=2MI

G‘ X.—'I. +X.B +x£“ _y.-'l +-FB +yf—‘ _z.-'l. +2.B +2L',‘
3

(4) G 1a trong tam DABC. 3 3

LR Ll L ]

— GA+GB+GC =0= \:*M:Ixuﬁ+ﬂuf8+ﬂuﬁ? :Eﬂuf_%

Xy ¥Xg ¥ X +X, Vo ¥Vt VotV 2, ¥ 5+ 42,

G‘ : }
(5) G 1a trong tAm ch6pABCD . 4 1 7
" P (¥ ¥ | = P AN 1 AL LK — —— w

Vi du 2.1.

Trong khéng gian Oxyz’ cho ba diém A(3;2"1), B(;-1;2) va Cc(;2;- 1). Tim

LAl LRAR

1 I
tna AA vartey U thaa U=BC- 3A0

Trong khong gian Oxyz’ cho ba diém Al;2;- 1), B(2;-13) va ct 3;5;1). Tim

L LLRH
tan AA Aidm D can ~hn AB=2DC
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{ Vi du 2.3.

N ) . . Al2;0:0 B(0;2;0) C\0;0;2 .

Trong khong gian OXVZ, cho bon diém ( ), ( ), ( ) va

D(2;2;2) et MN 12 1t 1y e 322 AR (D L 320l P 38 b
o Loi giai

........................................................................................................................

Vi du 2.4.

A(1:2:-1) . B(0;-2;3)
va

Trong khong gian Oxyz , cho hai diém . Tim toa do

chan duong cao ké tir dinh O caa tam giac OAB,
o Loi giai

Vi du 2.5.

Trong khong gian Oxyz , cho DABC pjist Al2:4:-3) 6(2;130).

U ua

Khi d6 xac dinh toa d6 AB+AC

c6 trong tam
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0 Dang 3. PO dai vecto

~ )

T un 2 2 2
AB=0x,- X, ;Vu- Vi; 25~ 2,) " AB:‘AB‘ :\/(XB X )+ W) +(z- 2,)

(1)

1
(’)\ NA Aai ~xtdet~y d.

d=(@) +(a) +(a) - — |7 =& =(a) +(a ) +(a)

g 4 Vidu 3.1.

A(I;E;- 1) \ B(0;3;1).
va

Trona khona aian Oxyz, cho Tinh d6 dai doan thana

~ 4 Vidu3.2.

(je= 2 ¥l e
Trong khoéng gian OXZ | cho tam giac ABC pist A(1;0;- 2),B(2;1; ”'

C(;-2;2) o o . »_ nARC

B P 2. " e
Trong khong gian OXYZ, cho A(52;-1), B0;3;1); C(3;2;0). Tinh dién tich

DABC (néu co).
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4 Vi du 3.4.

2.0 3. -1:6-
Trong khéng gian Oxyzl cho ba diém A(2;0;0), B(0;3;1), C( 3,(1,4). Tim
diém M thudc doan BC sao cho MC =2MB_ Tim d6 dai doan AM .
o Loi giai



Chuong 02
VECTO & HE TOA PO

0 Dang 4. Su cung phuong cua hai vecto

~ )

[y

1L
i
=
=y

LS

a=(a;a;a)

Xét hai vécto va

Vi du 4.1.

I ! I
= - '_7 — -_'}._ s .2;_
Trong khong gian OXV2, cho céc vecto ¢ (415-2 ; b=(;-2; 1),- c=(8 4);
d=(-4;-1;2) a=(4;1;-2)

~ine nhivemor vy vactey nan &3 chn?

o Loi giai

\Vactey

r 1
A . . a=\1;1;5 . b=(m+1;2m10). .
Trong khong gian OXVZ, cho hai vecto (;1;5) va ( ) Tim
1 |
MN 38 hai vecto 4 va P cing phuong.
o Loi gidi

Trong khong gian Oxyz, cho ba diém A2;- 1;5),3(5;_5;7), M(x;y;l). Véi gia
tri ndo ctia X, Ythi A, B, M thing hang.

o Loi gidi
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........................................................................................................................
........................................................................................................................
........................................................................................................................

A(-2;3:1) . B(5; 6; 2
(,,)Va ( )

AM
~ (OXZ) tai Aidm M Tinh +i cA BM
o Loi giai

Trong khong gian Oxyz, cho hai diém . bPuong thang

ABrE+ m 3+ 'r\]ng'n
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0 Dang 5. Tich vo huéng va ing dung

- ) \
h:(q;a!;a;) va ii:(hhh) ta c6:
ab :|5| |1|}‘ .ms(crl;i))

Xét hai vécto

rr
(1) Tich vo6 huwéng hai vécto: a.b _q'hl +ab +ab
cos(:5) = 4B, ab+ab+ab

Bl @ @ +@) @) + &) ~@)

r r_b r_lb
Chu y: Khi a.b>0 45 cos(;b)>0|= (a,l ) 1a g6c nhon,
r r r.b
Khi @P<0 thy cos(@;b)<0 = (a;b) 1a géc ti.

1 r! _ 3
(2) Vécto @ vudbng géc vécto b: ab=0<ab+a.b+ab =0

» Bai toan lién quan giira do dai va tich vo hudng:
I I
u=nt|v|=n

— — GOc gitra 2 vécto:

1
Cho hai vecto Uva V co6

I I
. . ar s , L |u+v
va tao voi nhau mot goc @ . Tinh ‘ ‘

I I
- u-v - N N N A N e 7
hoac ‘ ‘ hoac tuy vao yéu cau bai toan.
Hudng giai quyét
r r@ oF Fe I, rr r,
i s (|u+v|) —(u+Vv) =t +2uv+V*
» Bwoc 1: Bién doi

I- e
U’ =y

r r r

, Lb :|£|,|b‘ ,ms(g;b)

» Buoc 2: Ap dung: '

{200+ U < +2 [ Vcos D)+ [V ()

9 o o 2o
NA hian AAi.

Vi du 5.1.
& =(-3;4:0),b=(5;0;12)

Trona khona aian XY cho . Tinh c¢6sin cua ade aitra I

-]+="- .2. ..
Trong khong gian Oxyz’ cho Al-1; "3), B(O'B’l), C(4’2’2). Cosin caa BAC I
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........................................................................................................................
........................................................................................................................

........................................................................................................................

{ Vi du 5.3.

h=(2:1;-2) b=(0;-v2:\2)

Trong khong gian OXZ | ho hai véc to ; . Tim tat
r.r ! ro
FA ria tri efia M A8 hai vde tor U =2a+3mb v V=Ma- b xvmAnea ade védi nhan
 Loi giai
2

I r
A . =\11;5- 2 =\1;0; . PR
Trong khéng gian @Y%, cho vecto - ( ), v (1,0,m). Tim ™M dé géc giita

hai xrartry u,v hiner 450

{ Vi du 5.5.

Trong khong gian @*¥Z, cho hai vecto U va V tao véi nhau mot géc 120 va
U=2 V=5 o fusy
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0 Dang 6. Tam ty cu

. Phuon
/-f‘?' . g )
» Bai toan cuc tri do dai vecto:

Cho N diém 4K ya cac he s6 K%K ik sq0 cho k=k +k +K +k, #0

va duomg thdng 9 hodc mdt phdng (P). Tim diém M trén duong thdng 9 hodc

LLLER LLLLI LLLLI
. (P [k MA, +k MA, +K +k M,
mat phang , sao cho

nho nhat.
Huéng giai quyet

» Buéc 1:  Goi I 1a diém théa mén ’lql‘d‘ +,i1;1;1 +K +kn~[4~ —0
» Budc 2: Ap dung quy tac ba diém bién d6i:

‘jqﬁu':{lfl+k.ﬁuﬁ+|( +knﬁu£—:lf1|=‘(ﬁﬂ +k, +kn)ﬁmﬂu‘ :N‘K‘a

» Buoc 3: Tim do dai nhd nhat cla cac vecto da cho xay ra khi M xay ra &
vi tri nao?
» Bai toan cuc tri do dai binh phuong vecto:

AAKA k=k +k+K +k, >0

n va cdc hé sé kik KK a0 cho

(P)

Tim diém M trén duong thdng 9 hodc mdt phdng ~ ’, sao cho téng
S=k MAT +k, MA; +..+k, -MA, dat gid tri nhd nhadt.

Hudéng giai quyet
klllfl +.kI‘51 +K +kn.E4. —EI

Cho da gidc

» Buoc 1: Goi I 1a diém thoa man
» Buwoc 2: Thay rang
LLLLK 2 LLLLN > L0 Ly Ly, - L L LIy
MA’ :‘M&,‘ =(Ma ) =(Mr+1a,) =(M1) +2(MIIA, )+(I4)
Ap dung quy tac ba diém bién d6i:
S=k MA®+k -MA:+..+k -MA’

_,1{1[ :+'?r ﬁuﬁ.lﬁlji“) (LLIl) +..+K

() +2(BR28)- ()]

um|  um L |
:(3(1+'i{:+"'+kn)ﬂ'ﬂ:+(j‘:, JAY + ..+ k. -Lfli)+,.,+2ﬂ{ﬂr‘ &liilﬁi a:ﬁ E ‘
=(k +k +..+k )MI +[,!(I IA® + .. +K -Lff)
> Buéc 3: Do k>0 gg S=k MA+k, MA +..+k, -MA,

thi ta x4c dinh vi tri diém M can tim.

n dat gid tri nhé nhat

» Chiiy:  Cho da giac ALK AL Gy cac hé s6 KKK K sa0 cho
=k +k +K +k <0 (P)

. Tim diém M trén d hoac * ’, sao cho tdng
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{ Vi du 6.1.

A(2;-3;7),B(0;4;1),C(3;0;5) .
va
(Oyz)

Trong khong gian @, cho bén diém

D(3:3;3)

. GoiM 13 diém nam trén mat phing sao cho biéu thirc

LLLI LI LLLI LLLL
|MA + MB+ MC + MD

........................................................................................................................
------------------------------------------------------------------------------------------------------------------------
........................................................................................................................
------------------------------------------------------------------------------------------------------------------------
........................................................................................................................
------------------------------------------------------------------------------------------------------------------------
........................................................................................................................
------------------------------------------------------------------------------------------------------------------------
........................................................................................................................
------------------------------------------------------------------------------------------------------------------------
........................................................................................................................

------------------------------------------------------------------------------------------------------------------------

LR I I I
OA =i +j - 3k,B(2;2;1)

Trong khong gian Oxyz , cho . Tim toa do diém M

thudc truc tuna sao cho MA* + MB" nho nhat.
o Loi giai

........................................................................................................................
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[yl
Luyén tap

Vg 4
A. Céau héi - Tra 10i trac nghiém
r

N . . u=\-1;50) , v=A;-5;-3 s
» Cau 1. Trong Ikhlong gian Oxyz , cho hai vecto ( ) va ( ), toa do cua
vecto UtV la

A (2;- 10;3)- B. (2,-10,-3)_ C. (0;0;- 3)-

=(-2;5;2) . 5:(1;-3;-1)
va

(2;0;3)

r 1
» Cau 2. Trong khong gian Oxyz , cho hai vecto a , vecto @- b ¢6
toa do la
A (B-23) g, (-3:8:3) c. Lz p, G- 8-3)
h=(262) L Sa
A . =\-2;6;2 5 . A T
» Cau 3. Trong khong gian Oxyz , cho vecto a ,vecto 2 c6 toa dd la
A (-6:9:6) g, (-393) (6;9;6) p. (-3:6:3)

' I
=\2;-1; =(-1;-3;2 =(-2;-4;-3
» Cau 4. Trong khong gian OXJ;Z cho ba Vector a=( IG}, b=(-1;-3; ), c=( ),

toa do cua U1 =2a- 3b+C la
(5:3;-9) B (-5;-3;9) C. (-3;-7;-9) D. (3;7;9)

a=(3:0:1) ¢=(1:1:0)

A.
» Cau 5. Trong khong gian Oxyz , C}IIO hai Véclto . Tim toa do cua véc

) ro.r
to P théa man ddng thic b- a+2c =07

I__.':r._ I__':r.._ |:._. IZ..
A b=Cu2-0 0 gob=t2u-0) L b=(-21) 5 b=(;2;1)
. A , > .2 2;-2; A o
» Cau 6. Trong khong gian Oxyz , hinh chiéu vuong goc cua diém M( 1) trén mat
phang (Oxy) c6 toa do 1a

A (2;0;1). B. (2;- 2;0)- C. (0;- 2,-1) D. (0,-0;1)-

M(1;-2:2) . N(;0;4)
va

» Cau 7. Trong khong gian Oxyz , cho hai diém . Toa do trung

diém cua doan thing MN 1y

A -13) g (0:2:2) c. (-2:6) p. (0:3)
» Cau 8. Iljrong khong gian Oxyz' cho hai diém AlL;1;-2) va B(2;2;1). Vecto XB c6 toa do
:. (- ;- 1;- 3)' B. (3;1;1)- C. (1;1;3)- D. (3;3;- 1).
» Cau 9. Trong khéng gian OXVZ | ho diém A(2;- 3;5). Tim toa do A’ 1a diém d6i xtmg véi
A qua truc Oy
A'(2;3;5) A'(2;-3;-5) A'(-2;-3;5) A'(-2;-3;-5)

A. B. A C. I D.
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A(1;3;2) . B(:-1:4)
va

» Cau 10.Tron‘gukh££1g gian Oxyz, cho hai diém . Toa d6 vecto

l=2BA- OB 13

i =(-7;7;-8) 1 =(-7;3;-8) 1 =(-7;5;-8) =(-7;9;-8)

A. B. C. D.

» Cau 11.Trong khong gian Oxyz, cho hai diém A(0:2;1) va B(3;-2;1). Do dai doan thé’ing
AB bang
A. S B. 3. C. 25. D. 9.

=3 ve e
» Cau 12.Trong khong gian OXVZ, ¢ho hinh binh hanh MNPQ ¢4 M(-4;3;3), N(4;-4;2) va

P(3;6;-1). Bi&t chu vi ctia hinh binh hanh MNPQ bang Ja+b véi GDE¥" 3
a>b. Tipnh a- b
A. 4. B. 8. C. le. D. 32.

r =(1;-2;3)

n . XyZ, u
» Cau 13.Trong khong gian Oxyz, cho vecto
1
voi vecto U?

" Vecto nao sau day cung phuong

bad | Lk

e
¥oo=y

b | —

1 r ]
1!12(2;4;6). . b:(-?n;fj;-g}. C ¢ D d=(-1:2:-3).

A. . .
A(0:3:-1) va B(-1:-6:2).

B

» Cau 14.Trong khong gian Oxyz, cho hai diém Tim giao diém
C cha duong thidng AB va truc Ox

C[ - l;ﬂ;ﬂ‘ . C
U3 B.

1
—:0:01- .0
37 C. C(3;0;0). b

A(1;2;3) . B(-1:4:1).
va

A . C(-3:0:0).

» Cau 15.Trong khong gian OXVZ, cho hai diém Goi I 1a trung diém

cta doan thang AB. Tinh [A.BA.
A 4 B. 0. c. -4. D. -6.
B. Céu hoi - Tra loi diung/sai

r 1
—(n--1- (. 1.5.7
» Cau 16.Trong khong gian 02 ho @ (2;- 1;3),b=(- 1;5;2)

Ménh dé Dg“ Sai
()a a+b=(-3;6;-1)
()b a- b=(3;-6;1)
()C 3b=(-3:15;6)
()d 2a- b=(5;-7;4)
» Cau 17.Trong khong gian OZ | cho a=(21,0),b=(- 1,0 2),5:(1}1—2;4).
Ménh dé Dg“ Sai
()a -2a+b=(-5;-2;-2)
M| picem=
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)

Ir 7
()C ms(c’i,b) :§
()d |'51:3,5|¢. m=0

e[ Ve ] =
» Cau 18, Trong khong gian %%, cho DABC, pigt A(-1;0;3),B(4;2;0),C(3;1; 3).
Ménh de D;n Sai

(a .. n ,
(b “2:-1: ) PN 3 2
P | DG2:250) 14 16t dinh cda hinh binh hanh ABCD
p ] L (S ¥]
() Mlabo) thod man AM =3CB, Khi d¢ a+b+c=-13
d M(g;b;c)Ox sao cho BM vuéng goc véi duomg thang AC.
) Khi dé 40 +b +c =162

» Céu 19. Trong khéng gian OXyZ, cho ba diém A(2;3)  BO;S; 4) c(; 2;0).Trong cac

khdng dinh sau, khang dinh nao ding ? Khang dmh nao sa1 ?
Puan

Ménh deé g Sai
v =(1;3;-2n) Y

(a | Khi vecto v=U;3;-2n cung phuong véi AB thi 1 ¢6 gid tri la
) |1

2
b e -
| kni ABCD 13 hinh binh hanh thi digm 2¢ 5757
(c X+V=-

- . y=--

) | Véi diém E(xyi-2) dé A/B.E thing hang thi 2
(d | pigm M€ Ox) sao cho A/ B'M thidng hang cé toa dé la
) | M(-2;7;0)

» Céu 20. Trong khoéng gian Oxyz cho ba diém AQ;-1;1) B 13- 1) C(5;-3;4) .Trong cac

khdng dinh sau, khang dlnh nao dung ? Khang dinh nao sa1 ?

Ménh dé bun | o..
(a| .. N , , uw e .
) | Tich vd huéng clia hai vecto AB va BC bang -52
()b Géc ABC 13 géc th
(c -23
) | Césin giita hai vecto AB, AC bing V638
d , i2:x) . < _
) | Piém D(l’z'X)voi AABD vuéng tai B thi gié tri X =0

C. Cau héi - Tra l1oi ngan
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» Cau 21.Trong khong gian Oxyz , cho hinh hop ABCDABCD ¢4 toa d6 cic diém
AlL2;-1),C3;-4;1),B12;- 1;3),D°(0;3;5 2 s N v
( ).c( ).B( ).D( ) . Gia sw toa do diém A (y;2)
X+V+2 15

« Pién dap so:

Oxyz B(;2;-3) . C(7:4-2) of E(y;2) |

» Cau 22.Trong khong gian , cho hai diém

diém théa man dang thic CE =2EB khi ¢6 **Y*? bing

« Pién dap so:

¥.0)- - % s e
» Cau 23.Trong khong gian OXVZ cho 3 diém A(2;0;0),B(0;3;1),C( 3’{]’4}. Goi M 1a diém

nam trén doan BC sao cho MC =2MB_ Tinh d6 dai doan AM (Két qua duoc lam
tron & chit s6 thap phén th nhat)

« Pién dap so:

M(2:2:1), N‘ %% E(2:2:3)

. Goi

w|m

» Cau 24.Trong khoéng gian OXYZ ' cho hai diém

Ilabc) la thm duong tron noi tiép tam giac OMN | Tinh d6 dai IE.

« Pién dap so:

A(-2:3:1) . B(5;6;2)
va .
AM
tai diém M. Tinh ti s6 BM
I
u=(1:1:- 2) w4 v=(1;0;m)

» Cau 25.Trong khong gian véi hé toa do Oxyz , cho hai diém
X > oo vy 2 (Ox2)
Puong thang AB cat mat phang

» Cau 26.Trong khong gian Oxyz cho ha1 vecto . Goi S 1a tap

hop céc gia tri M dé€ hai vecto u va v tao voi nhau mot goc 45" S¢ phan tir cta
S 13 bao nhiéu?

« Pién dap so:

- Heét --------------------
Tai liéu duoc chia sé boi Website VnTeach.Com
https://www.vnteach.com
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