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4.  (a) 10. (c) 16. (c) 22.  (d) 28. (b)
5. (c) 1. (c) 17.  (d) 23.  (b) 29. (a)

6. (d) 12. (a) 18. (a) 24. (a) 30. (c)
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Detailed Explanations

1. (a)
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2. (a)
Antenna efficiency, n
Directive gain
3. (a)

Skin depth is given by
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120m > 120m
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120 x cos0 < 120w
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H = —(VxA
(V<A
1
E(E/)(Hr)
£l 27N _ 5 v
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V, XV, = o
3.5 x 108 x v, = (Bx 108)2
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v, = L%:z.smmf* m/s
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7. (c)
The phase shift between X component and Ycomponent is 90° and X component lags Y component hence
it is left hand circular polarization.

8. (a)
sin;,  |&,
sing, — \'e,
sin30°
sing, 3
= sin@, = L
t 2\/5
’
= 0, =sin!| — | =16.78°
-]
9. (b)
Electrical length of the line, 0 =PI
1 1 9
V.= = =1O m/S
P JLC  \10x108x0.1x102
v, 10°
- —=——=1000m
h= 10°
0= 2—nxl: on %250 = & = 90°
A 1000 2
10. (c¢)
Given,
Jo OE|_° 1
Jp weE | we
(o)
or, w = m
o c 20
2nf = 0 = 7= 20me = 20mx81x8.854x10 2
f = 443.84 MHz
11. (c)
mmx 2mx
We have, — = —, m=2
a a
b b
-~ itis TE,; node
2 2 3 2 2
uflm n 3x10 2 3
Cut off frequency, f.= =)l —| +|=| = + 100
Hrottirequency c= 2 (aj (2) 2 \/(286] (1.016) x
= 46.19GHz
o = 10w x 1070, f = 50GHz
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onf f£ _2nx50x10° 1_(46.19)2_40068 n
f 3x10° 50 ) ~orveeradm

B =
SR A o =
Y=o+ B =/400.7 rad/m
12. (a)
Propagation constant given by
T = J(R+ jol)(G+ joC)
= J(0.03+ j2n x 10° x 10740+ jor x 10° x 20x 10°9)
= 2121 x 10 + 8.88 x 103 /m
r=o+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
a, a, a
Jd = Vtz i i i
oxX dy 0z
0 0 H,
_ ﬂéx _9 (5c08(10°t - 4y))a,
ay ay
Jy = 20sin(10°t —4y)a_ A/m
0D
But, Jy = a5
20 o
D = J'Jddtz—ﬁ cos(10°t - 4y)a,
D = -20cos(10°t - 4y)a, nC/m?
14. (d)

AT Z +Z, 150+100

1+|F|
S, = =1,
T

o _ Z=Zy _j150-100
57 Z +Z, 150+100
Cgl = 1=[r¢|

Sy = Sp=oo
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15. (a)

A
At junction input impedance of Py line

21 A
tanpl = an( % 2)

L oz [ZeriZeEnBl)_ oo
in L Z, +jZ, tanpl
For input impedance of S.C. stub

As we know for SC stub, Z, =0

tan @& =1
tanpl = %8
Z, +jZ tanf/ . .
_ Z |2 e T o7 =50 Q
Zns = O(ZO+jZLtanB/J Jeo =
ot 1o 1,1 001-jo02
At junction, Y = Z 750 " 100

16. (c)

Since wave is travelling along positive y-direction and E,and E_components are not equal

E, # E,
Also, E_leads by 90° it's left elliptical polarization

17. (d)
on  2nm onx2x10°  40m
B: —=—Xf= 3 =
A C 3x10 3
40m 41
B! 3 3

Input impedance of short circuited line’s
, . 2% A
z_ = jzptanfl = jz, tan? = j50 x +/3

.. Hence inductive.

18. (a)
Ze, . Zi +iZpptanBl|, o, _ 10 75+ /100tan5n _
Zop + jZ, tanPl|z,, = 1000 100 + j75tanbn
Z,=75Q
. 3n
5 Z, + 1Zoytan| - 75+ j80tan =~
in = Zo1 S v
Zm + JZin, tanBl| ,=752 50+/’75tan3—n
Zo1=50Q 2
507
= —=3333Q
75

o Copyright: MADE EASY

www.madeeasy.in



10 | Electronics Engineering

India's Best Institut:

e for IES, BATE & PSUs

19.

20.

21.

22.

23.

C
f:rc)m boundary condition of dielectric - dielectric medium.
Et1 = Et2
and D, = D,
8r1En1 = ngEng
€
or

2 ng

—

E2 =

—_—

(c)

9 _

ot

107°
on

55.

E, - —E, _ §><100=25

254, +2004, 504,

oF
_505

5COS(2TEX106 + Bz)éy uA/m?

= &, (2nx10%)cos (2nx10°t +B2)4,

x 21 x 108 cos(2nx106t+[32)éy A/m?

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.

(d)

For a distortionless line, RC = GL
RC
G=T
L
° ZO= 5
C R
° a=+JRG=R
et -2
= R:ocZ=1O><1O3><1OO—1Q/m
V:J_ \/ \fL L\E 14
100
4 8
= =50x10"° =0.5uH/m
= L= "0 " hH
(b)
75 3007
° = —2=—"2=450Q
" Z3 200
75, 1007
[ ] . = —— =—=0o0 (0PEen
%= 2,70 (open)
° Z) (eff) = |n3||Z =450 Q
2
° =7 :100 =22.22 Q
n |n1 450
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24. (a)
Given: Z, =80+ /40 ; Z,=50Q
Z, -Z, 80+ j40-50

I'= Z %z ~80+j40+50
30+/40 50£53.13°
= =0.367£36.03°
130+ /40 136£17.10° 0.367.436.03
2
'Dload = 'Dincid_’Dreﬂected = Pi”Cid |:1_|F| :|

30[1-(0.367)°] =25.9 W

load

25. (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, fc’ 0 = 2\/;{_1 2\/5(0.06) \/g
3x10®  3.75x10°

c
oot = 2Je b 25 004) &

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

25 GHz < <3P GHy
,/Er .[Er
26. (a)
The time average power is given by,
E2
P = E
m°  1207°
Where, = 120m, — = =132.414
" 80 8o
(15)° >
P=——"___=0.849 W/m" =0.85 W/m?
Dx132.414 4 fm
27. (c)
Given: P_,=100W ; f=100MHz
3x10®  3x108

f 10°

2 2
al 0.01
Radiation resistance, R 80m? (7) = 80n° (—3 J

R = 877x103Q
op
Also, R, = I—rzad
o [P =\/ 21D 151,014
Rrad 877)(10_
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JZtanBl
j35tanpl
1.714

(59.743)°

2 _ 2mx1x10°
A 3x10°

T

OO

59.743°x

49.785m

10
¢ _3x107 _375GHz

2a 2x4

o _ 317 _ 4670

H

Eéab (65)°x4x2x107
4T]TE B 4% 406.7

=2.078 mW

Bl = 2nfJLCxI

2% 40x 108 x 20x 102\ x 20x 1012

92°
16x10% x180°
we get,

=3.194x107®

(3.194x1078)?
20x107"?

28. (b)
For short circuited transmission line,
z, =
/60 =
tanpl =
or Bl =
B =
2mx1x108
3x108 B
| =
29. (a)
For dominant mode, f. =
and N =
Pavg =
30. (c)
Electrical length =
T
92°x =
180°
JLx20x10712 =
On solving the above equation,
or, L =
L =

51.008 uH/m
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