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CHAPTER Vector Analysis

m Given point, P(9, —12, 15) is in Cartesian system. Express P in cylindrical and spherical systems.

Solution

]
o= tan™ %= tan‘{(_ |- _s3.13°
Pis cylindrical format will be as, P = (15,-53.13° 15)

r= X2+ y2+ 22 =92 +(-122 + (152 =21.213

, 2 2
0= tan' YTV _ o {E} =45°
z

Pin spherical format will be as, P = (21.213, 45°,-53.13°)

Let H=5psing &, - pzcosod, + 2pd, A/m. At point A(2, 30°, —1) find:

(a) a unit vector along H.
(b) the component of H parallel a,.
(

c) the component of H normal to p = 2.

)
)
)
)

(d) the component of H tangential to ¢ = 30°.

Solution:
ALP, p=20=30°z=-1
H = 10sin30° &, + 2cos30°4, - 4a, = 5&, +1.732 4, - 44, Am
(a) Unit vector along H,
5 +1.732 4, — 44 N N N
5, - 217928, 793 _ 75385 4026114, 06034,
V52 +1.732% + 42
(b) H, = H,cosd - H,sin ¢ = 5p sing cos — pz coso sing
or, Pat p=2 ¢6=30°2z=-1
H = H,a&, =(10sin30°cos30° + 2sin30°c0s30°) &, = 5.1964, A/m
(c) Normalto P = 2is H, = H, &,
ie. H, = 0.7538 4, Am
(d) Tangential to ¢ = 30°

H,= H,a,+H, &, = 0.7538 4, -0.6034, A/m

E and Fare vector fields given by E=2x 4, + a, +yza, and F=xya, - y2éy + xyza,. Determine:
(a) |E| at(1, 2, 3)
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(b) The component of £ along F at (1, 2, 3)

(c) A vector perpendicular to both £ and £ at (0, 1, -3) whose maghnitude is unity.

Solution:
(a) E=2xa+a,+yza,
At point (1, 2, 3) — E =24 +a,+64a,
|E| = 22+ £ + 6% =/41=6.403
(b) F=axya -y a+xyza,
At(1,2,3), F =24 -4a,+63,
.. The component of E along F
. - . (EPF- 36,.. . . . R .
Er = (E-ar)a = H ar =%(2ax_4ay+6az) = 1.286a,-2571a,+3.8574,
(c) At(0,1,-3) E =04 +a,-3a,
F =04 -4 +0a
4, &, &,
ExF =|0 1 -3|=-34,+04,+04,
0 -1 0
ExF .
ap = t=—=-=14,
B T ExF]

IFXJ The figures show diagrammatic representations of vector fields X, Y and Z, respectively. What can
you comment about these diagrams?

N

=
X

Solution:
X is goingaway so vV.X =0 .
y is moving circulator direction so VxY#0.

Z has circular rotation so Vx Z =0 .

m Find the divergence of vector field, V (x,y,z) = —(x cos xy + x); + (y COSxy)j +(sin2+x2+ )2 k.
Solution:
V(x,y, 2) = —(xcosxy + )i +(ycosxy)] +[sin(2)? + (x2) + (y2)]k
Divergence = V-V
av, ~dV, 3V,
ox ay 0z
= —CO0S xy + x(Sin xy)y + coS xy — y sin(xy)x + 2z cosz’ = 2z cos 7





