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Vector Quantities agaiall cilua!)

Classification of the Physical Quantities il juill cilusl) £ g

: »9 Scalar Quantities dsuld s (1)

aid Ly ))aha 43 jaa Lali Lisua g5 Lgdua gl 2 3l A1) cilall)

axallg Length Jdshl) 9 Area 4abwall 3 Time iy Mass ALl Lgitial (g
B s Distance 4élwalls Volume

s Vector Quantities dgaie cilas ()

W laia (pa NS 4 jra Ll Lisua g Lgdoa i 2 3l (A1) cibsas)
Velocity 4s sl g Displacement 4si3Y) Lalial crag .5l g 1aa o Lgaladlg
&d........s Force 3 sillg Acceleration Adaallg
: Vector Representation (Aaiall) dgaiall dasl) Jifiad
At o A Aalsly ppa A A > 7 gand ciag Asial) Jiay
Ol &g X, Y and Z 4508l clalad) 8 Aliu cils 0 A6 )
Magnitude Jal A =+ (A,° +A,° +A,)
Direction sl 0 =tan " (A/A,)

4]




A,=ACos6 and Ay,=ASIno
clgaiall 7 b g aan
1) Guas A and B ¢pgate Lpal (1S 1)
A=(AnA,A,) and B=(By B, B,)

A+B=(A&B,A,£B,, A, +B)

Example (1) J&a
Find the sum of two vectors A and B lying in the xy plane and
given by

A=200+20)m and B=(20i-40)m

Solution Jad!

A+B=(20+20)im+ (20-40)jm

= (4.0i — 2.0j) m




Example (2) Jte

A particle undergoes three consecutive displacements: d; =
(151 + 30j + 12k) cm, dy = (231 — 14j — 5.0k) cm, and
ds = (— 131 + 15j) cm. Find the components of the resultant
displacement and its magnitude.

Solution Jad!

di+dytdy = (154925 13)iem + (30 - 14+ 15)jem + (12 - 5.0 + O)k em

= (251 + 31j + 7.0k) cm

Example (3) J-a

Consider two vectors A = 31 — 2jand B = —1i — 4;.
lf"alf:uldte (a)A+ B, (b)A - B, (c) |A + B|,
d) |A — B/, (e) the directions uffl + Band A — B.

Solution Jad)

(a) A+B= (3i-2j)+ (i-4j) = 2i — 6]
(b) K B = (3i-2j)- (- -4j) = 4i + 2j
©) |[A+B|= V(2 +(6)°=V40
(d) |A Bl= V(49 +@2)Y=V20
(e) (1) 0=tan"' (-6/2)=

(2) 0=tan' (2/4) =




Vectors Multiplication clgaiall o pa
G e 58 33,53 ian ) el e 0 (lgaiall) Agaiall ciadl o ya Gl
Laa Clgadiall 2

Dot (Scalar) Product bl o ull (i)

Cross (Vector) Product (Al sl (o)

Dot (Scalar) Product kil o pal) ¥ )
:0f Guay A and B Cmgaia Lsal s 13
—> —>
A=(A.A,A,) and B=(B,B,,B,)

A.B=(AB,+A,B,+A, B)
A.B=ABCosd
®=Cos'[(A.B)/(AB)]
A.B=B.A ¢ 5aY A and B guaial o s suall dgl 1 o @ Cua

Example (4) Ja

- —»
If A=(2,1,0)andB=(3,2,-1)Find  (a)A.B=? (b)B.A=?

(c) the angle 6 between A and B.

Solution Jad!
B=(A.B.+A,B,+A, B)

=2)3) +M)2)+HO)(-1)=6+2+0 =8
A=V QR*+1?+0%) =V @ +1 +0) =+ 5

x.

B=V@*+22+1) =V O +4 +1)=+V 15
0=Cos [(:. I?; / ( A B)]
= Cos '[8/(N 5)(V 15)]




Example (5) Ja

— —
If A=(2,-3,0)and B=(3, 2, 3) Find the angle 0 between A and B.

Solution Jall
X.B=(A.B,+A, B, +A, B)
=(2)3) + (-3)2) +0)(3)=6-6+0 =0
A=V (@2 +(-3)+0%) =V (4 +9 +0) =13
B =1 (3’ +2 +3 ) = (9 +4 +9) = 22
0=Cos ! [(A.B)/(AB)]
= Cos '[0/(N 13)(V22)]=0

This result indicates that the vector A is perpendicular to the vector B

Example (6) J<a

—» —»
If A=(2,0,1)and B=(2,0,1) Find the angle 0 between A and B.

Solution Jal!
X.B=(A,B,+A,B,+A, B)
= (4)(4) + (0)(0) +(3)(-3) =16 +0-9=5
A=V 2 +0)+1) =V @+0+1)=V5

B=V (@2 +0"+1)) =N (4+0+1) =5
- —»
0=Cos '[(A.B)/(AB)]
= Cos '[5/(N5)(V5)]=1

This result indicates that the vector A is parallel to the vector B




Cross (Vector) Product Ay g pall Ll

:0f Guay A and B Cmgaia Lsal s 13
r'd —>
A=(A,A,A,) and B=(B,,B,,B,)
O
ExB=ABSnOU
A and B (e 38 Ao gages diagdaia 2 U G
AXB#BXA o Bay

[ j k
AxB=| A, A, A,
B, B, B,

Example (7) Ja

—»

— -+ —»
If A=(2,0,1)and B=(2,3,1) Find AxB ="

Solution Jad!

ik
TxB= 201 | =[0)0)-O0li- (O - Q0]+ [O3) - Q@)K
231 | =3i+0j+2Kk

Unit Vector 3iagl) 4adia
Z 5 sa Leaaioslad) Jdsangll Aaieg sasll o jlaie dnie 58
_DJQM%JL‘\#\ faa daud
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