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DETAILED EXPLANATIONS

1. (c)
1
P, = E(Er)(Hr)
g o E|2=M o 5vm
r N2 + M4
E
H = __r=_1A/m
r n; 20
|R| = l><5><l_1 W/m?
2 20 8
2. (d)
V, X Vg = 2
3.5 x 108 x v, = (3x 108)2
16
vy = 219 5 57x10° mys
3.5x10
3 (a)
120m
N = o > 120m
Ny = 1201 x cos6 < 1207
Ny = 1207
4. (a)
5. (b)
Given H = (B+y)e P mam

E = 120n(-y + j%)e P mv
[E x H = direction of propagation]
E contains two orthogonal components with equal in magnitude and y component leads x component by
90°
.. Wave is left circularly polarized.
6. (b)
Both are nonmagnetic medium. Brewester angle is given by,

e, [26
tan, = |2 = |S250 = 1612 = 58.18°
e, €0

7 (a)
VxA = B
xA = uH
; - dfee
8 (a)
Zy+jZ, tanPl z=%, Zo=50, 2,0 0
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9. (c)
Given,
Je| _|OE|_o _4
Ip weE| o
o _ o
' = q0e
o c 20
2nf = — = f= =
10e 20me  207x81x8.854x10712
f = 443.84 MHz
10. (d)
From Maxwell’s equation
V-B =0
0 0 0
—8x——2ky+—4z _
ax ady T =0
8-2k+4 =0
or, k = E =6
) - 2 -

11.  (a)

A
At junction input impedance of > line

2
tanf/ = an( % 2)

ZO(ZL +jZ, tanpl

ZinL =

- =7, =100 Q
Z,+jZ, tanpl

For input impedance of S.C. stub
As we know for SC stub, Z, =0

tan 2n & =1
tanp/ = 8

Z, +jZ tanfl . .
_ Z |2 T |2z =50 Q
Zns = O(ZO+/'ZL’[anBl] Mo =]
, . 1 1 1 .
At junction, Y = ?=/.5—O+m=0.01—/0.02
12.  (d)
For a distortionless line, RC = GL
_ RC
TL
L
° ZOZ E
C R
: w/_F?G=F?\p il
L Z
= F)’=oc20=10><10*3><100=1§2/m
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SO B 5 1ﬁzlxz
- JLc JLC tNe L°7°
Zy _ 100

- = =50x10® = 0.5 uH/m
= L= 000 :
13.  (b)
75, 3007
. 2B 4500
Zns = Z., " 200
75 100°
° = —==———=00 (0pen
° ZL(eff) |n3||Z =450 Q
100?
° Zm =Zm1 = 450 =2222Q
14. (a)

The cut-off frequency for the TE,,  mode s,

We need the frequency lie between the cut-off frequencies of the TE,, and TE;, modes.
‘ C 3x10° _25x10°
These will be, fo10 = 2\/*8 2\/* 0.06) \/;r

3x10°  3.75x10°
f

601 = 2\/77 26, (004 e,

. The range of frequencies over which single mode operation will occur is

2.5 GHz < f< 3.75

GHz

15. (b)
a=1cm,b=3cm
Cut-off frequency for TE,, mode

2 2 3 2 2
clfm n 3x10 1 2
cT 2 (E) +(E] 2 (ﬁ) +(§) X100

f —
= 18.03GHz
f=12x f, = 21.6 GHz
16. (a)
Minimum SWR = Minimum possible |T"[2
. 2
8|F|2 o R +X -2

0Zy, ~ 920 |R+ X, + Zof
4R, (72 - (R? + X?
0 (R-ZyP+ X (7 (ZL L2)=o
0Zy (R, + ZofP + X2 ~ ((RL+ZO) +Xf)
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= Z5 = RE+ X}
. Zy = JRL? +(X)? =25° +(-50)° =559 0
17.  (b)
10
£ 32X _ssaHe
f(TEj) = 24 2><1
3
10
£ _3x107 _ 60 GHz
fo(TEy) = 2b 2><1
4

2 2
c |((m n 10 2 2
=l =1 +|= 3x10 2 1
fc(TE21) =2 (aj [b) m=2 = 2 \/(%) +(m) =108.17 GHz

c 2
f(TE,) = 2 ) =128.16 GHz

—=
)
N
—
ol
==
N
3
i
Il
w
X
N —
o,
o
=
3=
w
N
N
+
—
=
N

So, only three modes can propagate at 80 GHz.

18. (a)
8
= 223219 _500m
f1x10
r_oz2_ 1 hort dipol
A - 300 150 = shortaipole
12 12
R, = 801 Xj =80712[ﬁ = 36mQ
L /nfu mx 108 x g
F’)Ioss = 2 -3 7 =83 mQ
ma\ o 2nx 10 58x10
rad _ ~ o,
"= R +R 35+83 0%
rad loss
19. (a)
ul(my? (n)? c
Cut-off f o= = —| +|— u= =c
T CRC PR
fay = fyg=12GHz
u (1 1) u[sj
— —_—t — = —| —
2\\&%  p? 2\ b
1 1 9 8 1
2 ¥ 7
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u3

2\? 3 )2
(286) +(1.016) X100

(46.19)°

fCO3 = §E=12GHZ
8
p- X190 X5 _5750m
2% 12x 10
mm - 2m m=2
a  a’
n_TDC _ 37'C_y n—3
b ~ b’
f_u (m2+(22_3><108
¢~ 2\ a 2 2
= 46.19 GHz
f = 50GHz
g 2l f£ _2nx50x10°
- f 3x108
o =
Zn-Zy
7 50
f = — _1259
“nt = 200~ 200
_ %
Zpp = 0 -
z, = In1|| Z,= <|[12.5=125Q
Z _ 50
A =200 Q
% = 7 7125

From boundary condition of dielectric - dielectric medium.

20. (c)
We have,
. itis TE,5 node
Cut off frequency,
o = 1071 x 1079,
s> 1
Y=o+ jp=,400.7 rad/m
21. (b)
For quarter wave transformer, z,? =
22. (c)
Et1 =
and D, =
erEn =
or Enz =
E, =
23. (c)

-

€, E

2

D

o
sngng
- §><1OO 25

&,

254, +2004, -504,

= 400.68 rad/m

50

z 2
in3 2) = Ziyll Zinp

e Field contains orthogonal components with unequal amplitudes = Elliptical polarization
e ycomponentleads x component by 90° and wave is travelling in positive-z direction = Left elliptically

polarized.
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24. (a)
The time average power is given by,
E2
P = Z
n®  120m°
Where, = 120n, — =———=132.414
" 80 80
(157 >
P = ———=0.849 W/n* = 0.85 W/m?
2x132.414 = 0.85 Wim
25. (c)

Electrical length = Bl = 2rnfJ/LCxI

° T
92 XJaor = 2x40x10°x20x 102\ Lx20x 107
92°

[onwin12 = ——————=3.194x107°
Lx20x10 16x10° x180°

On solving the above equation, we get,

(3.194x 1078y
20x10712
L = 51.008 uH/m

or, L =

26. (d)
As we know,
¥ = Bdcosb + a
6 = 60°
0 = @x&cos60°+oc
A
0 = E><l+oc
4 2
T
or o = g
27. (b)

At dominant mode, TE,,

2 2
o _ Yo [(mmY),(nm
© 2n\| a b

Y £
c 2a\l a

c 3x108 5
_ —= =25%x10° m/s
here, v, = \/g \/m
3
85 x 109 — m
2xa
or a = 00147m=1.47cm
28. (a)
Given, G = szyzéx—ZOyéy+(x2—22)éZ

V-G = 4xyz-20-2z
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V(V-G) = 4yza, +4xz4, +(4xy-2)a,
a 4, a,
9 9 9
VX[V(V-G)] = |ax ay oz

dyz 4xz 4xy -2

- a, {i(4xy—2)—i(4xz)}—éy[ J (4xy—2)—i4yz}+éz {i(4x2)—i(4yz)}
oy o ay

3z ax 3z ox
= (4x-4x)a, -(4y-4y)a, +(4z-42)4,
=0
29. (a)
We known that Vp =fA
C
E = fA
1
GRa=
o [
1 - €2

€2
L1
T
P
X100 “|TF = -Lx100=6.25%
30. (a)
Ny = Mo

M _ Mo _
N, = Moy = =044,

r

ro =h__pag

Ny + M4
tT=1+I'=0618
E, = 1,
E, = 92.7cos(nt- g\/5y) &, V/Im
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