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Numerical Problems <

Verify that the vectors A= 4a, -2ay +2a, and

B=-6a,+3 ay — 3 a, are parallel to each other.

The two vectors are parallel if their cross product is zero.

A = 43, -2a,+2 a, B=-6ay+3ay-3a,
[k Ay &
AXB = |4 -2 2| =a,[6-6]-a,[-12+12]+a,[12-12] = 0

The vectors are parallel to each other.
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Two vectorial quantities A =4i+3j+5kand B=i_2]+2k are known to he

oriented in two unique directions. Determine the angular separziisn :2tween
them, . T

5_1f(4>~<1) +(3x=2)+(5x2) |
V50 X9

0 = cos” = CO = 67.844°

idird

o || S9

ELECTROMAGNETIC FIELDS AND WAVES/23ECT202/ Dr. A. Vaniprabha Vector Calculus-Numerical Problems



TUTIONS

In XY plane, @ = 100 uC at (2, 3)m, experiences a repulsive foicc ~f 75 M

because of Q, at (10, 6) m, Find Q,. o
The force is given by, _ Z142.3)
R
f _ Q1Q2 _
————ag — —
4me JR? R=(2010)3
_ _ Q, (10,6) +@3 C6)a,
R -8ay, —-3ay, |[R| =73 Fig. 1.2
= 1003107 xQ, x[-8 @, —3ay] - R
a.R -
Amx 8.854x10712 x73%x~/73 |R|
F = 1441 Q,[-8a, —3ay]
|F| = 1441 Q, 8% +3? =75N given
Q 7 = 609.166 nC Positive
2 1441x73 '
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- A wvector field is given by the expression F:?ﬁr in the spherical

co-ovdinates. .. e Fin cartesian form at a point x = 1, y = 1 and z = 1 unit.

S ~ ution : F = % a, ... Spherical co-ordinates
F, sinf cos¢ cosB cos® —smo ||F,
F}, = |sind sin® cosOsind cosd ||Fg
F, cosh — sinB 0 Fy
1
But Fg = F;=0 and F, = "
F, = smBcosdo F, = % sin® coso
]:"'y = sinb sing F. = % sinb sing
F, = cosBF, = 1 cosf

r

At x=1, y=1 and z=1

ro= Xty iizt =43, 6= cos‘1[5}=54.735°, ¢ = tan~ 12 = 45°
r X

0.333, F, = 0333, F, = 0.4082
0.3337, +0.3333, +0.40823,

gl 7
]
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