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EE 340
Electromagnetics
Lab

Problem Session #3

Prob 3.15: Determine the gradient of the following scalar fields:

s = 51 e e W
Since V Ls’:QLu, e ( ’ ; ;3
ox ay oz f) (= (sin@sing)/r

a) U= 4xz’ 4+ 3yz 1
Q=—/[-3sinfsinga,
,.

+cosfsinga, + cosga,]

A
1

V U=4z"a_+3za,+(8xz+3y)a,

hy ¥=e""" cos5z

V V=e"""[2cos5z a, +3cos5z a,—5sin5za.]
) M =l;li:?+|]CUb¢j
V W=2z*+1)cosga,—2(z* +1)sinpa, +4zcospa.
d) T = ch i Sil1d5
V T'=5¢"[singa,+cospa,—2psinga.]
¢) H=r"cos@cosp

V H=2rcosOcos¢a, —rsinfcospa,—rcosdsinga,
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Prob 3.18: Find the divergence and curl of the following vectors:

V- 0 3] . o _
Since = —l‘l +—7!J gt
o av oz

o - g
a) A=e” a +sinxya, +cos xza,

Ax Ay Az

04
oy + oz

= Ved=ye" + xcosxy ,‘Zxcos(xz)mn(v\':)

Divergenceol A = V-;i—

and CU}[E’ le V A= T oa 5 Ll & |

y d -’y - :'.":jq"‘;

,3 s ™

Vx.:l-(O—O)u_\_+(0+EZcos(_xz)s_i|](xﬁ_)) (Vcoé(n) xe")a,

= 2zcos(xz)sin(xz) a, +(y cos(xy)—xe")a,

A Eﬁi‘ ohy a, Lé} d"qx} +| 2 3] a,

Prob 3:18![)[: (fu\ 23 @g n | &p ,:\1- \i

by B= p:lcosqﬁc}:, ¢ zsin’ ga.

Ve é—Li(}&f cosg)+0+sin’ ¢

pop

=227 cosg+sin’ ¢

and VxB= zsing

a,+2cosp a, +z° *sing a,

\g, 5 .
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. k ) .
Prob 3.18(c): (- ycos@a, — —sinfa, +2r’sinfa,
”

~ B = - .} - 2cosd
Ve~ L, : (r* cos@)+— i(—Isin‘ &) +0 = 3cosd S
r-or rsinfd 66 r r

and VxC=4rcosba, — 6rsinf a, +sinfl a,

lEEs
Prob 3.30(a): Given that £ — ?gln— ¢ a, Evaluate the following over the

region between the spherical surfacesr =2 and r = 4.

J-E oS {Cﬂg“hwr =r sinfdb d¢ Jp-
a) '

*. ds, . =—r'sindd0dpa,
EedS= [ Eeds,,,+ IE'dSWWF:=“ﬁ7fﬁnf¢ﬁn0404¢+5}jj§n3¢gn9d9d¢
s mner atditer '!‘;‘ e

00 =t 00

2x "
| - X !
= (q_J"‘-j') J.‘quﬁ'a“-}P IEJ»EH{G- = -{%.7';3 ()2 = 2-5_[
1) 0

Prob 3.30(b):

ﬁV-Eﬁw
»
= s o ) 72 . T
Since Ve L= l; ﬂi(Lsin'gﬁ) = ——sin" ¢
r-or r? I

j\? o E dv —-;:f;i[i[%sin? psin O dr d6 dg
-
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Prob 3.33: Calculate the total outward flux of vector

F=p’singa,+zcosga, + pza. through the hollow
cylinder defined by 2<p<3.0<z¢<5

Vimer == .[ .[psfi"_¢“'¢‘ dz =0 (Since 0< ¢ <2m)
00 ok P2
52z
Y ourter = IJ‘p singdgdz =0 (Since 0< ¢ <2r)
00 ot p-3)
1907
SO,, 'l/"'lmma’ = T

But the total outward flux can be found as the following:

I(VOF)dv where, dv=pdpdpdz  (dvegence fiarom)

2x5 3

j”(v.r?)pdpdgsdz: il
002

Prob 3.39: Given the vector field
R= (2x2.)-!+yz)3_‘, +(xy® —xz° ya,+ (exyz 23(3)13 )a,

Determine the value of ¢ for R to be solenoid.
5_0'_ I\;Vl“:‘l\\-.g # chees s ik less)
To be solenoid, that means Ve R =0
= Ve R=4xp+2xp+cxy=0
= C=-6

Problem # 3.40 If the vector field
T=(axy+pz’)a +(@x’ -yz)a, + (3xz’ —y)a,
is irrotational, determine
a,fB,andy. Find VeI at (2,

Sol.

1,0)

Since T is lFI"OT?iIOhG' that meansV 7 =0

'’

VxT=(-1+yya, +(3 Bz -3z )a, +(6x—-ax)a. =0
a=6, f=1and y=1

Agai“ V- T wp Solveit (See problem 3.18(a))
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