EE 340 Electromagnetics Lab Experiments Term 062

EE 340
Electromagnetics
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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:
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a) A=e” a +sinxya, +cos” xza,
Ax Ay

Ay

- 0A 0A,
Divergenceol A = Ve A— L+ a‘
oy z

I XCOSXY ,‘lrcos(xz)sin(,\-:)

= Ved=ye”

o T 5 52 SAx| = .| oy SAx|
and  Cyyl s VXA =| %g* D‘;’E‘JJU LJ } Ay
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VX.:I-(O—O)u_\_+(0+ 7uos(xz)b|n(x.))u +(Vc0-s-;(ﬂn) xe")a,

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

Prob 3:18(b):

Rt | & -‘-’.LT Oz
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| Bo fBe B2
by B= p:lcosqﬁc}:, ¢ zsin’ ga.
Ve B‘———(,o~ ? cosgp)+0+sin’ ¢

pop

=227 cosg+sin’ ¢

and ?xf}‘—zmné , +2mcosp a, +z° *sing a,
P
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Prob 3.18(c): (' _ ycos@a, — —sinfa, +2r'sinfa,
"

S 3 . o —-1., 3
Ve(C= L, = (r"1 cosd)+————(—sin“ @) +0 = 3cosd 5
r-or rsinfd 66 r r

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

'_’cosf

| R ;
Prob 3.30(a): Given that © = r—‘mn' ¢a Evaluate the following over the

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

d ) J-E oS {Cﬂg‘hwr =r’sinddd dpa,

ds, —=-r'sinfdfdga,
fEedS= [ Eeds,, + [Eeds,,, :‘I'“ 7“‘5in"¢5i1~10d()d¢+%—} [ [sin* gsinodody
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g (q” QQ.,b”“¢ ¢f Bhital =(Faa0 hR) = S
)

Prob 3.30(b):
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- &1 s =2 % 3
Since Ve E=——(—sin"¢) = ——sin" ¢
. r

j\? o E dv —-:jﬂi sin’ gsin @ dr dO dg
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Prob 3.33: Calculate the total outward flux of vector
F=p’singa,+zcospa, + pza. through the hollow
cylinder defined by 2<p<3.0<z¢<5

= j ,[p‘ﬂlﬂ_ﬁédﬁf’dz =0 (S.f??{.-‘(:’ 0§¢ < 27{)
00 o p=2)
outer IJ‘p singpdgdz =0 (Since 0< g <2r)

00 <r = 3)
,J’L

1907
3

SO" W otar, =

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

I(VOF)dv where, dv=pdpdgdz  (dvsgrce fhorom)
.

2n5 3

J!j(v.r)pdpci¢dz=‘)3m'r

Prob 3.39: Given the vector field
= (2x2.)-!+yz)3_\ +(xy® —xz° ya,+ (exyz 23(3)13 )a,
Determine the value of ¢ for R to be solenoid.

Sol. (Dvngence #  clses s

it less)

To be solenoid, that means Ve R =0
= Ve R=4xp+2xp+cxy=0
= C==h

Problem # 3.40 If the vector field 27
T =(axy+pz’)a,+(3x’ —yz)a, + (3xz> - y)a. E
is irrotational, determine

2 i C oy Q

a@,fB,andy. Find VoI at(2,-1,0) TXT = ;f : Al:;_
2 32 59 2

Sol. Since Tis lFI"OT?IIOhG' that meansV « 7 = 0 me Ty T3

'’

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

Hgai“ V- T o Solve it (See problem 3.18(a))
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