Mid Sem Electromagnetic field theory solution

Question 1. 1—(c), I1 =(d), 11 = (c), IV —(a) & (d)

Question 2.

Solution-

7= i—f =08+ 06
@) T'=j0333 = 0333290°, § =4mex =

b) Travel 0.23 along green arrow to B: 2y, = 1.25 — j0.75 = Z;, = 62.5 — j37.5 [1]
¢) Travel along red arrow to Pomt C: { = 0.254 — 0.1254 = 0.1254; z;,, = 2= Z;, =
100 [0

OR
z = R+_M' (1) :
G+ joC
y=a+ jB={(R+ joL) G+ joC) (2

a=0.04 dB/m= O—({; Np/m = 0.00461 Np/m

Multiplying (1) and (2).



Z(@+jB)=R+joL ——> 50(0.00461+ j2.5)=R+ oL
R =350%0.00461=0.2305 Q/m

50%2.5
L= = =0.3316 uH/m
2rxX60x10
Dividing (2) by (1).
i
2t JP _ G+ jac
0.00461
G="2 20" 922 4S/m
Z, 50
i) 2.5
C= = z =0.1326 nF/m
wZ, 2rx60x10°x50
Question 3.
Solution:
a,{) BD L, 9D, , 3
p,=VeD= =2(1+z")+0+2x"
(a) T
=2(1+x"+z° } nC/m’
2 i
w=jﬂ-ds j j 2x°z —2(1}jfd_xj@
(b} 5 =l x=0 0 L]
Il
=2—| (3)=16nC
ﬂ(} n
OR
(a)

J=VxH =li(pH¢)az =li(1cﬁpﬁ)az
p op p op

=3px10°a, A/m’

(L)
Merthod 1:

I= jJ-dS = H 3p pdédpl0° =3><1cr3j'p1ded¢
5 0 0



2
=3x10° (23}% ~=167x10° 4=50.265 kA

Method 2:
x

I=§ Hedl =10 | p* pdg=10°(8)(2m) = 50.265 kA
1 0 -

Question 4.

Solution: a)

Bln = Bln = ]"Sﬂz

B, B
Hl: = le * A=k
My
N 4
Bz: = &Bh =- M, {6ﬂx _4_;_,11.) = glﬁﬂ'x _6_jzﬂ1
M, 25u, : .

B,=B,, +B, =9.6a,—6.72a, +1.8a, mWb/m’
o B _ 107(9.6.-6.72.1.8)
o Ax4rx107

=1.909.86a, —1.336.9a, +358.1a, A/m

z 4




® .- v __, D=|(J,dt

dr
-3
D =%cos(mgr—ﬁz}ar =—60x10"" cos(10°t — Bz)a, C/m’
VxE =,ud£ — "F'><£=—,ua_£
ot £ ot
9 9 9
ox dy oz
D 1 1 12 9
Vx—== = —(—60)(—1)x107"sin(10°ft — fz)a,
£ ¢ £
D. 0 0
_S ﬁxm‘l- sin(10°t— Bz)a,
12
H-—1[vx —df———(—l} m}ﬁ 10 —cos(10°1— B2)a,
u £ yl;
. JE?xll{fJl cos(10°t— Bz Ja, A/m
UE
OR
a)
Let x > 0 be region 1 and X < 0 be region 2.
D, =50a,. D, =80a —30a,
D:?‘i‘ = Dln = SDﬂx
D, D
E"r = Elr ="
] & 8
£, 7.6 _
D, =—D, =}—1(SI{}¢:¢r —30a_)=289.5a,—108.64a.
e > : .
D,=D, +D, =50a_+12895a —108.6a, nC/m’
b) Given, E =50sin(10°t - 22)

1) From the above given expression of electric field, the direction of wave
propagation is in +ve z-direction.

i) @=10%rad /sec , =2 rad/m



3X10°

ol B=cleu = T
.

3X 108X 2 . _
:)JZ:T:G ..8r—36
8
f=wl2r = £= 15.92 MHz
2r

/1=2—”27Z=3.14m
B

Question 5.
Solution:
M .
m=n,. n,=,—=n/2
£
roth=h M2, _ s Hh M 5
2 m+m 3n,/2

n, +1, 3n,/2

J;_1+|l”|_1+1.-f3__!
-|T| 1-1/3 =
1
(b) E,=TE, =—;><(30}=—m

E, =-10cos(wt+z)a, V/m
Let H =H_ cos(wf + z)ay
A Xly =0, ———0 Xy =—0. ——>dy =4,

cos(at + 2)a, = 26.53cos(a@t + z)a, mA/m

H =
1207




