— CLASS TEST -

NS

Leading Institute for |IES, GATE & PSUs

Delhi | Bhopal | Hyderabad | Jaipur | Pune

Web: www.madeeasy.in | E-mail: info@madeeasy.in | Ph: 011-45124612

ELECTROMAGNETICS THEORY

ELECTRONICS ENGINEERING
Date of Test:18/05/2026

ANSWER KEY >

1. (a) 7. (a) 13. (d) 19. (d) 25. (c)
2. (a) 8. (a) 14. (a) 20. (c) 26. (c)
3. (c) 9. (d) 15. (c) 21. (b) 27. (a)
4. (b) 10. (a) 16. (a) 22. (a) 28. (c)
5 (b) 1. (c) 17. (a) 23. (d) 29. (b)

6. (a) 12. (a) 18. (a) 24. (a) 30. (d)




Leading Instituta for [ES, GATE & PSUs

DETAILED EXPLANATIONS

1. (a)
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N = li(s)g > 120m
Ny = 120mxcos6 < 1207
Ny = 1201
2 (a)
VxA = B
VXA = M/:/
= = = (7<A)
3. (c)

The phase shift between X component and Ycomponent is 90° and X component lags Y component hence
it is left hand circular polarization.

4. (b)
Electrical length of the line, 0 =p/
1 1 9
° JLC  J10x10°x0.1x1072
v 9
- _P=£=1000m
f o100
o= 2xi=—2" xo50=" g0
A 1000 2
5 (b)
B = J62+82 = /36+64=10
c_ ¢
f= X_EXB
8
_ 3x10 10
2n
= 0477 x10°Hz
6 (a)
z. - OZL +j.ZO tanpl _ 50150+./50tan72° ~182- 1430
Zy + jZ, tanPl 50 + j150tan72°
7 (a)
5=
Jnfuc
1 1
= f = =70386.2 Hz ~ 7 kHz

8°nuc T 36x10° xmx4nx107 x10°
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8. (a)

Y
The cutoff wave number for the dominant mode of rectangular waveguide is ‘E "where ‘@’ is the broader

dimension of the waveguide.

Wave number =

9. (d)
From Maxwell’s equation
V-B
i8 —12ky+i4z
ox oy
8-2k+4
or, k
10. (a)
Magnetic energy density,
w
w
11. (c)
We have,

- itis TE,5 node

Cut off frequency,

o = 10m x 1079,

>
Y=o+ jB = j400.7 rad/m

T

=100
3.14x10™
0
0
12 _g
> =
1 (=2
S
2
%x4><47t><10_7 V22 + 47 +8°
%x4><41t><10"7[4+16+64]
6721 x 1077
211 ud/m2
m_TDC — 2_7'5)(‘ m=2
a
n_TDC — 37'[_)/‘ n=3
b

- 3lE) (3

2

_2nx50x10° | (46.19)°

2 3 \2
|+ 50) x100

= 46.19GHz
f = 50GHz
2nf fc
B = f
o =

) = 400.68 rad/m
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12. (a)
Propagation constant given by
t = J(R+ jol) G+ joC)
= J(0.03+ j2n x 10° x 1074)(0 + jor x 10® x 20x 10°9)
= 2121 x 10 + /8.88 x 103 /m
r=oa+B
o = 2.121 x 10*Np/m = 0.21 x 103 Np/m
A distortion less line operating at 120 MHz has R =20 Q/m, L = 0.3 uH/m, C = 63 pF/m
13.  (d)
Given, H, = 5cos(10%t —4y)a, A/m
an Ay éZ
b= wxHo|2 2@
ox dy 0z
0O 0 H,
oH, 3 d 9
= = 5cos(107t -4
- 5 h=y, (Boos(0-4y)a,
Jy = 20sin(10%t -4y)a, A/m
oD
But, Jy = o
b= [t -% cos(10% - 4y)a,
D = -20cos(10°t - 4y)a, nC/m?
14.  (a)

A
At junction input impedance of > line

21 A
- tan|——=1=0
tanpl = (k 2)
S Z, +jZ, tanpl =7, =100Q
in L Zo+jZLtanB/
For input impedance of S.C. stub
As we know for SC stub, Z, =0
21‘C 7»
tanpl = tan| —
Z, +jZ, / . ,
5 Z, +jZ, tanp/ _ 2, =500
inS Z, +jZL tanp/
At junction, Y = =0.01-/0.02

z‘/5o 100
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15.  (c¢)
From boundary condition of dielectric - dielectric medium.
Et1 Et2
and Dn1 Dn2
8f1En1 engng
& 2
or En2 gEl’H = §X100= 25
E2 254, +2004, -504,
16. (a)
Given: Z, = 80 + j40 Z,=50Q
Z, -Z, 80+j40-50
I'= Z %z ~80+j40+50
30+/40 50,53.13°
— = =0.3674£36.03°
130+ /40 136£17.10°
2
Pload = Pincid - 'Dreﬂected = Pi”Cid |:1 _|F| :|
Poag = 30[1-(0.367)?] =25.9W
17.  (a)
The cut-off frequency for the TE, . _mode s,
C mY (n¥
f.= ==l =| 7| =
-~ 26 Wa) (b
We need the frequency lie between the cut-off frequencies of the TE,, and TE,, modes.
. C _ 3x10®  25x10°
These will be, foio = 2\/67,8 2\/5(0.06) \/67r
C _ 3x10®  3.75x10°
ot = 26 b 2J6,(004) |k,
~. Therange of frequencies over which single mode operation will occur is
ééGHZ<f<3'75(3|Hz
18. (a)

For dominant mode,

and

N =

avg —

c 3x10"
23" oxa =3.75GHz
Mo = 377 _=4067Q
(EV (375
f 10
2 2 —4
Egab (65" x4x2x10 _2078mW

e 4x408.7
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19.  (d)

Fromthe E field, propagation vector is

=i

()

3a, ++3a,
2=2
C

3V12 x 108 mys

A unit vector normal to the interface (z = 0) is a,. The plane containing Kand a, is y = constant, Which is
XZ plane, the plane of incidence. Since E, is normal to the plane, itis perpendicular polarization.

tan el.

M,

P

J/3-sin6;

/3 - sin6;

300
&)O
E

E, _ Mmpcosb; —nyc0s6,
Eo

o M COSO; +1m,Cc0s6;

n, =377 Q
377

NG

377 1_37743

J3 2 2 2

877 1, 37743

J3 2 2 2

1=3_2_ o5

143 4

—O.5=i
10

-5
—5cos(ot — 3x ++/32) a, V/m
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20. (c)
2
1|E 1 (100 + 400
Pavg = _uz_( )W/m2
2 n 2 120m
1 500 500 50
Power = P, x Area= Exmxnx36 = %XS(S:?XS =75W
21. (b)
Y, = 0.01+,0.020
1 )
_ —=20-/40Q
Z = Y, J
Z -Zy; 20-40-300
I, = = - =0.877/-164.7°
L Z +Zy; 20-j40+300
. ~I2n 0.1,
r() = re’?-=re*
= I,e7/% =0877£-200.7°
22. (a)
For a distortionless transmission line,
R
Zo = \/g (i)
and o = JRG (i)

0.5

R
From equations (i) and (i), = >~ =759 = 0.005 Np/m
0

23. (d)
R
p = (1-Irf)
120n  120m
No — M4 3 2 1
Where, r=to-M__<° ¢ _ __
No + My 1207'C+12OTC 5
3 2
F 1) 24
5 = |1-—|==—= =096
R ( 25) 25
24. (a)
For short circuited transmission line,
Z, = jZytanBl
2n 2n 2n
Where, B = TZC—HZW rad/cm
3x10%

B = 2mrad/cm
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and Bl = 4nrad
g Z, = JLtan(4m)
Z, =0
25. (c)

We know that; phase constant,

B = wyugl, g€, (forlossless dielectric)

;_107°
= o/4nx107
B u)\/ X X %

x1x9

T
= 2nx 105 x 106 x 1078
B = 0.21nrad/m

26. (c)
For a good conductor,
_ |ouc
b= 2
50 do =~ 2| 2 >
9B  1jwo _ 1
or oo ~ 2\2mw vy
_ o o |20
%78 awo \wo
uc uc
2
20
2 |-
Vg _ uc
Vo 20
uo
v
2,
p
27. (a)
. (2nx 3y .
Given, E, = 10sin & CoS > sin(wt —4z) V/cm
mm 2n
? = E Som=2
n_;t = S?R n=3
The propagating mode is TE,, mode,
3x108 |[(2n ¥ (3rnY’
f= ———=. =1 +| = | =23.05GHz
° " 2nx107 (6] (2)
Given, f = 40GHz
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Il
=
o\
—
|
—
— o
-~
R

Since, f>f, m
ici
n = 461.29Q
28. (c)
Given, loss tangent, mie = 1498.97 >> 1

Hence, the medium is a good conductor,

N (_1)
2 e we

- 1On\/1OMTOEO><1498.98 ~9.066%x107

o

Skin depth in a good conductor is

= 1/9.066 x 106 =1.103 x 10°m

1
S —
(04

=| =

29. (b)
At dominant mode, TE,,

o Yo (Y (Y
c 2n\| a b

. Yo [nY
c ™ 27\l a
¢ _3x10° 55 408 m/s
here, o= e, a4 T
25%x10°8
85x 109 = ———
2xa
or a = 0.0147m=1.47cm

30. (d)
By using boundary conditions, normal component will be E,, = E, - n. Taking f= x — y + 2z, the unit vector
that is normal to the surface is

Vi 1 . . N
n = W—ﬁ[ax—ay+282]
A N « 1 .. . N

Ey = E;-n=(100a, +2Oan—5OaZ)-%(ax -a,+2a,)

1

- —[100-200-100

\@[ ]

Ey; = -81.65V/m
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. The normal component points into region 1 from the surface

1 PO .
Then, E, = —81 65(%} [a,-4,+24, ]
Ey, = -33.334, + 33.33éy -66.67a, V/m
The tangential component will be
Ery = B =By
E; = 133.34, +166.7ézy+16.67<:31Z
From the boundary conditions,
€n g, -1
Ery = Epy i Eyp= ¢ "Eni=7Ewm

re

1
E, = Erp+Epny =Ery +ZEN1

E, = 133.34, +166.74, + 16.674, -8.34, +8.34, - 16.674,
E, = 1254, +175&, V/m
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