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

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

1. (a)

1207
= > 120m
e = Sose

Ny = 1207 x cos6 < 1207

Ny = 1207
3. (a)
Skin depth is given by
5 - 1
Jrfuc
&y ﬁ
8  \h
Kk 4
& T \1
6
82 = 7=3Mm
4 (a)
VxA = B
VXA = M/:/
= A = L (vxA)
u
5. (b)
arxa, = 4,
Given that, 4 = a,and 3 =34,
= éyXéH = éz
= éH = _éx
6. (d)
V, X V= lod
3.5 x 108 x v, = (Bx 108)2
16
v, = L%:z.snmf* m/s
3.5%x10
7 (a)
Z, +jZytanBl
“n= 207 17 anpl
o t/Z tanp l=%,ZO=SO,ZL=O
_ 50/201045° _ish 0
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cranzaa [

8. (a)
=
=

9. (b)

Electrical length of the line,

10. (c)
Given,
Je
Ip
or,
11. (c)
We have,

-~ itis TE,; node

Cut off frequency,

= 10m x 1079,

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

sin;,  |&,
sing, — \'e,
sin30°
sing, B3
'
sinf, = —
t 2\/5
;
0, = s|n1 —— | =16.78°
- oz5)
0 = Bl
1 1 9
°7 JIC ~ J10x10°x0.1x 1012
% 9
pe2=19 _1000m
f o108
0= 2= yo50=" g0
py 1000 2
_ | 9E -9 _q9
weE| woe
_ %
" 10¢
o ] 20
— = f= = -
10¢ 20me  20mx81x8.854%x10
443.84 MHz
mmx _ 2_75)( m=>2
a  a’
n_nx _ 37'5_)/ n=3
b ~ b’
2 2 3 2 2
oo u(m” ()" J8x10° 237 (3 )7 400
¢~ 2\l a 2 2 286 1.016
= 46.19 GHz
f = 50GHz
onf f _2nx50%10° 46.19\°
p= = ? “;MSB - 50) — 400.68 rad/m
o =
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12. (a)
Propagation constant given by

JR+ joL)G+ joC)

A
Il

= J(0.03+ j2n x 10° x 1074)(0 + jor x 10® x 20x 10°9)

2121 x 10 + j8.88 x 1073 /m
r=oa+B
o = 2.121 x 10 Np/m = 0.21 x 1073 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. (a)
Wave travels along — x direction
B =6 rad/m, o = 2x 108 rad/c
_ o _2x10° ¢
Phase velocity, u = B 6 U,
~2x10°
- 6
=9, g=81
0 = %: 1207 _ 41880
n = %
0
E, = 41.88 x 25 x 1078 = 1.047 V/m
E = Egsin(of+px)ag
Also, 8¢ X &y = &y, 4-xa) = —ax
ar = az
E = 1.04sin(1x10% + 6x)az
14. (d)

Z, -Z, 150-100
AT Z,+Z, 150+100

1+|F|
S, = -1,
, T 15

o _ Z-Zy _j150-100
57 Z +Zz, 150+100
ICgl = 1=|r¢]|

Sy = Sp=woo
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15. (b)
For quarter wave transformer, zO =2,.2
7z 50
Z.. = —= =125Q
in 200 ~ 200
_&_.,
Zp = o
Zin3 ) = Zipgl Zing
z, = z,llz,,=ll125=125Q
7 50
Z .= — =200 Q
n3 zZ T 125
16. (c)
Since wave is travelling along positive y-direction and £, and £_components are not equal
E, # E
Also, E_leads by 90° it’s left elliptical polarization
17. (d)
B 2m_2m 2nx2x10° _ 40m
T ¢ 3x108 3
= A0t
Input impedance of short circuited line’s
. . 4t .
z = JzptanPl = jzy tan? = /50 x /3
. Hence inductive.
18. (a)
Zo, = Zop 2t Zptanl) o 75+ j100tan5n _
Zoo + JZ, tanBl|zy, = 100 o 100+ j75tanbn
Z,=75Q
. 3n
> Zp, + iZoytanpl| 0 75+ j50tan—>
in = Zo : 1=3ym4 = 50— =
Zo1+ /Ziny tanBl| ,=75Q 50+j75tar13—1T
Zo1=50Q 2
507
= =33.33Q
75
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19. (a)
av 3 a\/ 3 av A
° VvV = —a
FPe ay Yoz
= (2xy —2y?)a, + (x° - 4xy)a, + (3z%)a,
e At point (2, 4, -3), VV= (16 -32)a, +(4-32)a, +(27)a,
= -16a, - 28éy +27a,
e Along the direction of &, +2a, - &,,
a +2a,-a ~16-56 -
. (vv) &2 78)  16-56-27_ 45 446
Ji+4+1 J6
20. (b)
J; = %—?zgoz—f = o (2nx10°%)cos(2nx10° +B2)a,
107° 6 6 - 2
_ x 21 x 10 cos(2n><10 t+Bz)ay A/m
on
- 55.5008(2n><106 +Bz)éy pA/m?
21. (c)
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.
22. (d)
For a distortionless line, RC = GL
RC
G=T
L
° Zo - E
. o= JEG=R \F R
L ZO
= R=0aZ,=10x 102 x 100 = 1 Q/m
\/ \/ \[ L\E [
100
Z0_ 190 _ 50,108 = 0.5 uHim
= v oxi0P 3
23. (b)
Z& 3007
o ing = Z_ 200 = 4SOQ
L3
7% 100°
° /. = —==——=0 (0Open
%= 2,70 (open)
¢ Zi(eify = Zing 1 Z, =450 Q
2
o =7 :100 =22.22Q
n |n1 450
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24. (d)
U, ¢) = %sinq)sine
. . |U(9, (I)) |max
The directivity, D= P—X4TE
rad
1 b4
|U(9, ¢)|ma>< = E for¢ =0= E
T T 1 T T
P.y= j j U(®, )sin0dodp = — j j sin® 0sind do dd
2
6=0 ¢0=0 0=0 6=0
17 T 1 (n n
= — f sin® 6d0 f singdo = —x[—JXZ:—
240 020 2 12 2
= D= £x4n=4
/2
25. (c)
0, = 36°
Losstangent = tan20,
tan72° = 3.077
26. (a)
The time average power is given by,
E2
P = ﬂ
2 2
n- 1207
Where, = 120w, — =———=132.414
i 80 V80
(15)* 2
P=——"—=0849W = 0.85 W/m?
2x132.414 /m fm
27. (b)
The reflect fficient I = ~—+=>2—1_12_3
e reflection coefficient I' = o~ — =572 =77=¢
o . 11
-~ Transmission coefficient, T=1+T = 3
As we know, P, = n—1><T2><Pi
N2
- ;
Also, I = ¢=§
1+n—1
N2
or mo_ 2
n, 1
2
5 (11
= —X| —| x3
P 11 ( 8 )

P, = 2.578 W/m?

o Copyright: MADE EASY www.madeeasy.in



12 | Electronics Engineering

India's Best Instituts for IES, GATE & PSUs

28. (b)
For short circuited transmission line,
Z, = jZtan/
j60 = j35tanp/
tanp/ = 1.714
or Bl = (59.743)°
8 E_znxlxlo6
A 3x10°
6
2mxDA07 59 7430 T
3x10° 180°
| = 49.785m
29. (a)
For dominant mode f. = £=3X1O1O:375GHZ
' © 2a 2x4 '
oS ___s0670
f 3.75
and N = [1-| € 1= 2%
== =)
Esab (657 x4x2x10™
_ = =2.078mW
Pavg - 4n-|—E 4x406.7
30. (c)
Electrical length = Bl = 2rnf/LCx!1
1/
92X 1apr = 2x40x10°x20x1072/Lx20x 1072
92° 8
/ 12 - —————————=3.194x10
Lx20x10 16x10° x180°
On solving the above equation, we get,
812
or, L — M
20x10
L = 51.008 uH/m
EEEE
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