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EXAMPLES

(1)
Two vectors, |A|=5 (in first quarter) and makes an angle of 30 with positive x-axis, and [B|=4 (in
second quarter) and makes an angle of 50 with positive y-axis, as shown in the figure, Find the
resultant vector A+B and its magnitude |A+B|.

B= 5

30° >X

SOLUTION
ayslally appdl pilS e (] wlpziall Jlzi Vol
oS Aginad] &xSh0ll OB (WL csivnad| seall 8o asolill grcy A aioll
A=|A| cosQ=5c0s30=4.33
sSiw @slall &S0l Loy

A,=|A| sinQ=5sin30=2.50

SN VgSiw axiall V1 JLlg
A=Aji+Aj=433i+250j
S| @S 50 UgSiiw (Ll Salall je=oll o duglll giay wl b>W B azeiod) dudl
B,=[B| sinQ= 4sin50=3.06
w90 Sclally Cbw csidl je=oll Ol s ((ll @)l (59 géy axiall (,SJg

adlw OsSitw ] &S,0ll LIS 13
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B,=-3.06
9 aslall 4S50l Lol
B,=|B| cosQ= 4cos50 = 2.57
SJWE azeioll UgSuw Sl
B=B.i + B,j = -3.06i + 2.57
D dlaxoll U alc
A+B = (A+B,)i + (Ay+By)j= (4.33 — 3.06)i + (2.50+2.57) j
A+B =1.27i + 5.07j
S s alaxoll Lol
|A+B|=(1.27°+5.07%)*°=5.23
(2)
Given that A=i-3j+2k. Find the angle A makes with each coordinate.
SOLUTION
Wl Ml (sasi 930 Sl go aioll lpaiay sill duslill ol plsi Ol 2l agoll oo
cosQ=A,/|A|
cosQ,=A,/|A|

cosQ,=A,/

A
old audcg
A1, A=3, A=2
|A|=(124(-3)+2)05=3.74
Q,=cos(1/3.74)=74.5°

Q,=cos(-3/3.74)=143.3°
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Qz=cos-1(2/3.74)=57.7°
(3)
If A=2i-j-k and B=i-3j+k, find |A-3B| and AxB.
SOLUTION
3B a>g5 Vol
3B=3(i-3j+k)=3i-9j+3k
Ol 2= Lpiog
A-3B=(2-3)i +(-1-(-9))j + (-1-1)=-i +8j -2k
|A-3B|=((1-)*+(8)*+(-2)*)*°=8.31
AxB=(A,B,-A,B,)i -(A,B,-A,B,)j + (A.B,-A,B)k
AxB=((-1)*1-(-1)*(-3))i — (2*1-(-1)*1)j + (2*(-3)-(-1)*1)k=-4i-3j-5k
(4)
You have A=5i+6j-3k and B=4i+3k. If A-2B-3C=0, Find the vector C.
SOLUTION
Byb (8 Jopzoll Sz
A-2B-3C=0 =» 3C=A-2B  or C=1/3(A-2B)
2B=8i+6k
A-2B=(5-8)i+(6-0)j+(-3-6)k=-3i+6j-9k
C=1/3(A-2B) =1/3(-3i+6j-9k)= -i+2j-3k

(5)
You have A=3i+2j-4k and B=4i+3k. Find A.B and the angle between A and B.

SOLUTION
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A.B=AB.+ AB,+ AB,
a0 SoLuiB azioll auslall 4S,0ll ol alhsMo 2o L) alilaodl 48,00l &S0 JS wyas VI
A.B=3*4+2*0+(-4)*3=0
Olaolsio Gupziall Ol csisy 1igd 0 Soluy ol Lyall 230 ol Loy
20 Sglai Logins duglJl Ol oSl

(6)
Find the angle between the vectors A=6i-j+5k and B=4i-3j+3k.

SOLUTION
AWl sy epzio) wawlidll wrall Ul plo
A.B=|A||B| cosQ
I3
(JcosQ=A.B/(|A||B
Ol >
|A|=(6>+(-1)%+5%)%°=7.87
|B|=(47+(-3)*+3%)*°=5.83
ol pglse
A.B=AB+ AB,+ A,B,
A.B = 6*4+(-1)(-3)+5*3=42
ol a2 lpio
cosQ=A.B/(|A||B|)=42/(7.87*5.83) = 0.92
Solui papxiodl o duglll OB (SJLJLg

Q=cos™(0.92)=23.74°
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(7)

Given that A=4i-3j-xk where x is a constant. Find the value of x if A is perpendicular to B=i+2k
SOLUTION

A.B=4*1+(-3)"0+(-x)*2=4-2x

580 Sl sowlidll logso Jols 15] Olaoleio upzoll Ol Loy

AB=0 4-2x=0
N

2x=4

Given that A = 3i + 2j — k, find a unit vector C in the opposite direction to A.
SOLUTION
A A 4aiall G C Baa gl dadia of alad ) ged) (1
C=A/|A|
|A|=(3%+2°+(-1)")*°=3.74

C=A/|A|=1/3.74( 3i + 2j — k)=0.8i + 0.53] - 0.28k

A ool GuSe (B daia 3y Jlipaall s, ABLST) (oall (B g A Aniall 5aa gl) daia 58 Aaall 1ia (S

T 1- (8 4y puad o Jawsy Jall g

=-0.8i - 0.53j + 0.28k
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)
For two vectors, A and B, |A + B|=5 units and |A - B|=3 units. What is the magnitude of vector
A if the magnitude of B is 2

SOLUTION
BVl (sdasi ozl @uazo Ol peleoll (o

|4+ B[ = 4+ 24.B+ B

BVl (sasi gyhall dlaxog
|4- B[ = 4*- 24.B+ B

Ul a2 (it budl Gaidsleodl o
|4+ B+ |4- B[ = 247+ 2B
N

24%= |4+ B+ |4- B’ - 2B

24°=5"+37-2x27=42
A=21 - A=46

(10)
Two vectors A=i - j + 3k and B= 2i + j — 2k. Find a vector C which is normal to both A nd B

SOLUTION
todile sVl Lyl Lailas e l.mb:)gi il wla>Vodl o

Jaw e (gagxinll NS e bdgos UgSuw WDVl wyall e 20l axioll
Bog A uo JS wle Ldgos UgSiuw AxB JlinJl

C=AxB=-i+8j + 3k



