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Hoc la thich ngay!

BAI GIANG: TOA PQ CUA VECTO
CHUYEN PE: PHUONG PHAP TOA PQ TRONG MAT PHANG
MON: TOAN 10 (CHAN TROI SANG TAO)
GIAO VIEN: LE LAN HUONG

v’ Toa dé cua vecto doi véi mét hé truc toa dé
v’ Biéu thirc toa dj ciia cdc phép todn vecto
v Ap dung ciia toa dé vecto

© I TOADOQ CUA VECTO POI VOI MOT HE TRUC TOA DO

Truc toa do, hé truc toa do
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Hinh 1
- Truc toa dd ( goi tat Ia truc) 12 mot dudng thang trén d6 da xac dinh mot diém O ( goi 1a diém goc) va mot
vecto € ¢6 do dai bing 1 goi 12 vecto don vi truc.
Ta ki hiéu truc dé 1a (O; e)
- Hé truc toa dd (O; i;j) gdm 2truc (O; i) va (O; j) vudng géc véi nhau. Diém O chung cua hai truc
goi la géc toa db.
Truc (O; i) duoc goi 1a truc hoanh va ki hiéu 12 Ox, truc ( O; j) dwoc goi 1a truc tung va ki hiéu 1a Oy.
Céc vecto i va ] la cac vecto don vi trén Ox va Qy. Hé truc toa d6 ( O; i ] ) con duogc ki hiéu la Oxy.
Chu y: Mit phang ma trén d6 da cho mot hé truc toa d6 Oxy duoc goi 1a mit phiang toa d§ Oxy, hay goi tat
la mat phiang Oxy.

Toa do ctia mét vecto, toa dé mot diém iz
V& OM =a V’
Ma OM =OM, +OM, s
L M M
OM =Xi+Vy] '
;e
- = = = - !
Hay a=xi+Vy] J
0 ( Ml X
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Vay (x,y) chinh latoa do cua a

Toa do cua OM
Vi du 1: Trong mat phang Oxy, cho ba diém A, B, C duoc biéu dién Tk

nhu hinh vé.

P

a. Hay biéu thi cac vecto OA,OB,OC qua hau vecto i, j ‘f_,f—*"'f / /

—_— - — 9 1 f h
b. Tim toa do cua cac vetco a,b,c va cac diém A, B, C / // B

ol J

Cach giai:

oy

Y

a, OA=OA +0A, < OA=i+3j

OB=3i+0j
OC = OC +OC

=(-2
=X
b, Chay {a °

a=0A B,
ma OA=(1, 3)}:61:(1’3)

b=0B .
=b=(3,0)
ma OB = (3,0)
c=0C .

. =c=(-2-1)
ma OC =(-2,-1)
Thuc hanh 1: Trong mat phang Oxy, cho ba diém D(-1; 4), E(0; -3), F(5; 0)
a) V& cac diém D, E, F trén mat phang Oxy.
b) Tim toa do cua cac vecto OD, OE, OF.

c) V& va tim toa do hai vecto don vi i va j lan luot trén hai truc toa do Ox va Oy.
Céch giai: o]y

a, 51
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b, Vi D (-1,4) =OD(-14)
Vi E(0,-3)= OE(0,-3)
Vi F(5,0)= OF (0,5)

¢, Toa dd cia i(1,0), j(0,1)

Van dung 1: Mot méy bay dang cat canh véi van téc 240 km/h ¥

theo phuong hop véi phuong nam ngang mot goc 30° (Hinh 7).
a) Tinh d6 dai mdi canh cua hinh chir nhat ABCD.

b) Biéu din vecto van tic v theo hai vecto i va j.

c) Tim toa d6 cua V.

¥

]
;
oy

e i
Céch giai: il
a, Vi AC =v=> AC =|AC|=|v|= 240

Xét tam giac CAB c6 CB = AC.sin CAB = 240.sin 30° =120

AB = AC.sin CAB = 240.c0s30° =120~/3
Vi ABCD la hinh chit nhat =DC = AB = 120

b, Vi AB va i cung huéng = AB =120/3 i
Vi AD va i cung husng = AD =120 j
Vi AC = AB+AD =>v=120/3i+120]

¢, Toa do cua \7(120J§,120)

@ 2. BIEU THU'C TOA DO CUA CAC PHEP TOAN VECTO’

Cho 5.(81,32)16(b1’b2)
a+b :(aﬁ+ a2])+(b17+bz])
=ai+a,j+hi+h,]

:(a1+Q)T+(a2+b2)J

=a+b cotoadola

a-b=(ai+a,j)-(bi+b,j)
_aj"'az]_bﬁ_bz]
—(a,~b)i+(a,-b,) ]
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—a-b cétoaddla (a —b,a,-b,)
a=ai+a,j _ - - = = =
Taco . nén ka=k(ai+a,]j)=kai+ka,]
{b bi+b, ] (61 a2) T
Vay ka c6 tao do 1a (ka, ka, )
ab=(ai+a,)(bi+b,])
s T s +\2
:a1b1(|2)+a1b2|J+a2b1]-|+azb2(l)
2 ~2
=ab.[i +ab,0+ab.0+ab,|]
=ab +ab,
—ab=ah +a)b,
Vi dy 2: Cho hai vecto a=(1,5),b=(4,-2)

5).b
b,a—b,3a,~5b

a, Tim toa d6 cua cac vecto a+

b, Tinh cac tich v6 hudng 56, 35.(—6)

Céch giai:

a, a=(15),b=(4,-2)
a+b=(1+4,5+(-2))=(5,3)
a-b=(1-4,5-(-2))=(-3,7)
3a=(3.1,3.5)=(315)

~5b =(-5.1,-5,5) = (-5,~25)
b, ab,3a(-b)

+) ab=1.4+5,(-2)=-6

+) —b=(-1)b=(-14,-1.(-2))=(-4.2)
=3a(-b)=3(-4)+15.2=18

Thyc hanh 2: Cho hai vecto m=(-6,1) va n(0,2)
a, Tim toa do cua cac vecto m-+n, m—n,10m,—4n
b, Tinh céc tich v6 hudng m.n,10m ( )

Céch giai:

a, m=(-6,1) va n(0,2)
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b, mn=(-6).0+1.2=2
Céch 1: 10m.(—4n)=10.(~4).mn=-40.2 =80
Céch2: 10m.(—4n)=—-60.0+10.(-8) =80 y

Van dung 2: M6t thiét bi tham do day bién dang 1an véi é\
1 =T

o

i

van téc v =(10,-8) (Hinh 8). Cho biét van téc cua dong hai
luu ving bién 1a w= (3,5;0). Tim toa d¢ veto tong hai van
tbc v va w.

Céch giai:

v(10,-8)

w(3,5,0)

=v+w=(135;-8)

@3. AP DUNG CUA TOA DO VECTO'

a, Cho A(X,,¥,),B(Xs, Yg). Tim toa d ciia AB

Hinh 8

A_B’:O_B'_(TA‘:(XB_XA!YB_YA)
b, Goi M (Xy,Yy ) 1a trung diém cua AB = Tim X, Yy,
20M =0OA+O0B

. — 11—

=0M =-0A+-0B
2 2

:W:(XA+XB,yA+yB)

2 2
Xyt X
g =A8
- y iy
_YatYs
Ym >

¢, Cho A(X,,Ya) B(Xg. ¥s):C (X, Ye ). Goi G(Xs,Ys) latrong tam tam giac ABC. Tim toa do G
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30G = 0A+0B +0C

. 0G=10A+10B+10C
3 3 3

:@:(XA"'XB"'XC’yA"'yB"'yc)
3 3
_XatXg t X
R
_Yat¥etYe

3

U

Yo
Mé rong:
ab=0<alb

}:5J_B<:>XAXB+yAyB:O
XaXg +YaYs =0

o
8 <R =T -
® cos(é,B)

e o - -~y ab
ab= |a|.|b|.cos(a,b) = cos(a, b) - |;|l.|5| - \/X z)jj);,b :F\/B’;b):: =

Vi du 3: Cho M(1,2), N(-3,4), P (5,0). Tim toa do cuia cc vecto MN, PM, NP

Céch giai:

®MN c6 M(1,2) 1a diém dau, N(-3,4) 1a diém cudi nén =MN =(-3-14-2)=(—4,2)
®PM c6 P (5,0) 1a diém dau, M(1,2) 1a diém cudi nén =PM =(1-5,2-0)=(-4,2)
@®NP c6 N(-3,4) 1 diém ddu, P (5,0) la diém cudi nén = NP =(5-(-3),0-4)=(8,-4)
Thuc hanh 3: Cho diém E (9,9), F (8,-7), G(0,6). Tim toa dé cua cac vecto FE, FG, EG .
Céch giai:

FE =((9-8,9-(-27)))=(116)

FG=(0-8-6—-(-7))=(-81)

EG=(0-9,-6-9)=(-9,-15)

Vi du 4: Cho tam gidc MNP c0 toa d6 cac dinh 1a M(2,2), N (6,3) va P(5,5)

a, Tim toa d6 trung diém E caa MN
b, Tim toa d6 trong tdm G cua tam gidc MNP

Céch giai:
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- 4
a, Taco 2 o 2 =N 5= E(4’Ej
E 2 E 2
XG—XM+XN+XP « _2+6+5 « 13
=M TN AP = ==
b, Ta cd SN 3 3 :G(E’Ej
_YwtYntVe 24345 y 10 3’3
yG 3 G 3 G 3

Thuc hanh 4: Cho tam giac QRS c¢0 toa do cac dinh la Q(7,-2), R(-4,9) va S(5,8)
a, Tim toa do trung diém M cua QS

b, Tim toa d6 cua trong tdm G cua tam giac QRS

Céch giai:
+X
XM=XQ S XE=7+5 B
, 2 2 Xe =6
a, Taco o o = M (6,3)
Yot Vs y _—2+8 Y =3
yM - 2 E 2
Xy + X -
XG:XQ+ r + Xs XG:7+( 4)+5 8 .
b, Ta co 3 N 3 =N G_B:G(—,Sj
Yo + Vet Vs (-2)+9+8 _c 3
G: 3 yG= 3 yG_

Vi du 5: Trong mat phang Oxy, cho tam gidc ABC c6 toa do cac dinh 13 A(1; 1), B(5; 2) va C(4; 4).
a, Tim toa d6 diém H 1a chan duong cao cua tam giac ABC ké tir A.

b, Giai tam giac ABC.

Céch giai:

a, Goi (x,y) latoa d6 cua H. Vi AH la duong cao cua AABC nén

=9 . )]
AH 1 BH AH 1 BH

{AH 1 BC AH1BC |AH.BC=0 A
= =S ..
AH.BH =0

Tacé AH (x-1y-1)

BC(-12)
BH (x-5,y-2)

(I)Q{(x—l).(—1)+(y—1)2=0 L]

(x-1).(x=5)+(y-1)(y-2)=0 B H C
—X+1+2y-2=0
X* —BX—X+5+y*-2y—-y+2=0

@{—x+2y=1 (1)

X +y?—6x-3y+7=0 (2)
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(1)= x =2y -1 thay vao (2) ta dugc

(2y-1)"+y?*~6(2y-1)-3y+7=0
Ay? —Ay+1+y*-12y+6-3y+7=0
5y2-19y+14 =0
14 23 (2 l4j

y=—=>X=—=H| —,—
& 5 5 55
y=1=x=1=H(11)
5'5

Vay H [23 E]

b, AB(4,1) = AB =|AB| =4’ +1° =17

AC(3,3) = AC =|AC|=3*+3" =3/2
BC(-1,2)= BC =[BC|=/(-1)"+2* =5

Co:
A=(AB, AC) = cos A= cos(AB, AC ) = 43+13 534 — A=30,96"
J173/2 34

B= (ﬁ ﬁ) = Cc0sB = cos(ﬁ, ﬁ)

Ma AB=(4,1)= BA=(-4,-1)

(-4)(-1)+(-1).2 B 2./85
A7 85

= C =180 - A-B=7157°
Thuc hanh 5: Trong mat phang Oxy, cho tam giac DEF c6 toa do cac dinh 1a D(2; 2), E(6; 2) va F(2; 6).

= cos(BA, BC ) = = B=77,47°

a, Tim toa d6 diém H 1a chan duong cao cua tam giac DEF ke tir D.
b, Giai tam giac DEF. D
Céch giai:

Vi H la chan duwong cao ha tie D

DH 1| EF DH.EF =0
=DH la duong cao =

Do .
DH 1 EH DH.EH =0
Goi (x,y) la toa do cua diém H l—l
DH =(x-2,y-2) f K
_ (x=2).(-4)+(y-2).4=0 E
T 2 284 (y-2)(-2)=0
. x—2)(x=6)+(y-2)(y-2)=
EH =(x—-6,y-2)
-4x+8+4y-8=0 —4x+4y=0 (1)
=N =N
XP—6X—2x+12+y’ —4y+4=0 | X*+y*-8x—-4y+16=0 (2)
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(1)= x=y thay vao (2)

y +y>—8y—-4y+16=0

2y* -12y+16=0
y=4=x=4=H(4,4)

“ly=25x=2=H(22)=(L)

Vay H(4,4)

b, DE =(4,0)= DE =|DE|=v4°+0° =4

DF =(0,4)= DF =|ﬁ|= 0°+42 =4
EF =(-4,4)= EF =|ﬁ|=1/(—4)2+42 — 42

Tathdy (4v2) =4°+ 4% & EF? = DE? + DF?

= ADEF vuéng tai D ma DE = DF =4 = ADEF vubng cantai D = E = F =45°
Vvan dung 3: Mot tro choi trén may tinh dang mo ¥y
phong mot vang bién c¢6 hai hon dao nho cé toa do
B(50; 30) va C(32; -23). Mot con tau dang neo dau tai

diém A(-10; 20). = -_}D<
a) Tinh s6 do ctia goc BAC. A
b) Cho biét mot don vi trén hé truc toa do tuong ng

: ] . C o x O
véi 1km. Tinh khoang cach tir con tau dén moi hon dao.

Céch giai:
a, AB=(60,10), AC =(42,-43)

Hinh 9

- . 60.42 10
= cos BAC = cos(BA, BC) Al =0,0897

\60% +10% 422 —43
= B =95,1469°

b, AB= |ﬁ| —/60° +10? =10+/37 ~ 60,8km

AC =|AC| = 42> +(~43)" ~60,11 km

Vay khoang cach tir tau téi cac hon dao lan luot 12 60,8 km va 60,11 km.
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