Component form of vectors

* Avector Acant be written as the sum of three
vectors each pa parallel to a coordinate
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A=A +Ay +hy




ADDITION OF VECTORS

A48= (s +B:)4 (A 48,4 (4 1B,)



Question

What is the sum in unit vector notation of
the vectors A and B?

A—3I-|-2j 6k
B——Qi 5j+10k
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Solution

FB= 34 (-5 4 04 5 -8+ 0

= _6i — 3j + 4k



MULTIPLICATION OF VECTORS

JADOT PRODUCT
JRepresenting a vector as a unit vector notation
a-b = |a[blCo S —( &)
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The qlgt/mt of vectors a and b IS

arh = | ﬁ”Z’}s@

0.b = |a|* |b|* cos6
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* Bisthe angle betweenaaandb /= b
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b| = \/bf +b,” + b,’
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* The dot product is commutative
a.&b.a
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Component formula to solve a dot
product of vectors in three dimensions

(—ab—= [Ea/k?[é] (oSS
‘a.b = ayb, +ayb, +a,b,

b = @orbay Aydy 0 x 2y




Multiplication of perpendicular
4 vectors

0.b=a.b, ta,b, +a,0,=0
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Question
J)é \} /

1. Calculate tg/e dot product of vector a= 6i+2-j+\1/0k
and b=12i;\j\+§k T
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Question

* Calculate the angle between the vectors a=
6i+2j+10k and b=12i+3j+5k
O b =& 12 + px3 + bxi=I1L
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Perpendicular vectors

* |f vector a=2i+4j+2k and vector 6i+2j-dk are
perpendicular, calculate the value of d.
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1. Two forces pull a body in different directions, 8.0 N force acts along the negative y-
axis and 5.0 N force acts at 30- above the positive x-axis. Find the magnitude ana
direction of the resultant force.

%Find the resultant of the forces in (a) and (b)
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6. A block whose weight is 1.20 N is suspended by a light string which is knotted at O

to two other light strings which are attached to the ceiling at A and B. Calculate the
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16, A radar device detects o rocket approaching directly from eact fuc ot Al one tmstant, the
rocket was observed 10 ki away and making an angle of 30<above the hotizon. At another
instant the rocket was observed-at an angle of |50¢in the vertical east-west plane while the
rocket was § km away, see figure .17, Find the displacement of the rocket during the period
of observation. B |15.62km|
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.o e dlcement s A= 8- 4)mandB= (0 +40- ) m
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9. Adrone flies from

the origin of the coordinate system to point A, located 200 m in

r—"'__—\,_/

the direction 35 narth of east. Next, it flies 150 m 30- west of north to point B. Finally

__ﬁ_.__

tflies 180 m due west to point C. Find thejjocation of paint C rlative o the@@

B10. A vector is given

axls.

% A vector IS given
A, frand yare ang

bN = 21+ + 3k Find the angles between A.and the X, y and z

oy A=2i+ 3]+ 4k, show that cos’+cos’ f+cos’y =1. Where

es between A and the X y and z axis respectively.
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