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DETAILED EXPLANATIONS

1. (b)

mu

4, (a)
Because of image formation.
5. (d)
1
Letp
dp
dp
2
1
6. (b)
9. (c)

Radiation resistance given by
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10.

11.

12.

13.

14.

(b)

Both are nonmagnetic medium. Brewester angle is given by,
€ f
2 _ 26_80:1_612:58_180
g, €

Impedance of adipole antenna = Z, = (73 + 42.5)) Q
Z, -2y 73+j425-75
7, +2, 73+j425+75 = 0-276 L7667

tanB,

(a)

Reflection coefficient, |_L

1+\|Z\ _1+0.276

1_“2‘ =g = 1763

Standing wave ratio, S

(c)
For a TE , mode:
2a
}\'C = E
=ifm=2-TE, Ac:a
2b
A, = -
=ifn=1->TE,, A, = 2b=a
(c)
L L, Ly L,
q‘] = qr L1 = L
qg = q, L2 =L
a5 = -9, Ly = 5L
q, = -4, L, = 5L

S a1t 11
Codmey| L L 5L ABL
kqg 2 1 2g 1
vV = L 2——— | = - —
L[ \/Ej 4meg L( JE)
(c)

Since characteristics impedance is real; i.e. is a lossless line

R=G=0
L
ZO = E
B = wJLC
ZoB 70x8
= = = = 222.8 nH/m
Zy B =oL, L ® 21 x400x 10°
L 2228x107°
From 1, C = Z—g=7—02:45.4 pF/m

.. (i)
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15. (b)
(0]
Since U= —
B
B=7
Bl - gzzznmoﬁxag T oo
u 0.6x3x10 3

Blis an electrical length of the line input impedance

7 - 7 Zi+ jZy tanpl
" %1 Zy + jZ, tanpl

_ [ 40 + 60 + /50 tan 60°

_ (51.89 - 69.25/) Q
50 + j(40+60)tan60°} ( )

16. (b)
Z -2y

Reflection co-efficient, t, = 7, + 26

_ 80-/40-70 —[ 10 = /40 ] = 0.265)/ - 61.03°

80— j40+70 | 150 - j40
. 6, = -61.03°
First voltage minimum is at,
A A R o
dm.m = 4_n(n+eL)=ﬁO(180 -61.03 )
= 0.165A

First voltage maxima from load end is at

q = Omin t

max

= O.1657»+%= 0.415A

N>

17. (a)
Since E,# 0
This is TM mode

. [ Mmx . [ nmy -BZ
E, = Eosm(—a ) sm[—b je

mm
— =40t =a=5: .. m=2
a
nm
— =50n =b=2; .. n=1
b

TM,, mode

v Irm 2 12
Cutoff frequency, f, = 4\ + 5

8 2 2 8
= 2 (o) - IR s o

0.05 2
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18. (b)
Power density at a distance is given by

P-G, 20x10%x10%°

W = = =5.03 x 10° Watt/m?
4mr® 4m x (10%)°
E2
s .
Also, W = z—n; 1 = impedance of free space =377 n
E, = JW2n =0.194 V/m
19. (b)
P
Efficiency, = /;—?d
//
P.s = MP,=09x0.4=0.36W
Directivity, D = 4 x Urax _ 47x05 _ 17.45
Paa 0.36
20. (C) 8
ARCHL A
[< < 1.5x10

Itis a Hertzian dipole antenna

o dN? of 1)
Radiation resistance, R, = 80n [7) = 80n (—) =19.7 mQ

200
12
ad = 510 Re
2R 2x4
o _ Zrad = 405.28
0= Rag = 10.7x107
I = 20.13A
21. (a)
From A/4 transform
22 = Z,x2
1A |
Zp 39 y ' !
. Hence, Z, = Z == = 12Q | |
, . Z, Zy Zo2 |42
For no reflection to left side of A, Z = £,=50Q ! !
72 ‘ |_I
7 | . i
" Zin2 Zin1 Zin2
Z,2 = Z ,xZ.,=50x12=600Q
Zy = 600 =245Q
22. (b)
c
For good conductor — >> 1
Yo
1072 x 36
For wet marshy oll, 2 ks =1.5 non conducted

oc onx8x10% x15x107°
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23.

24.

For Germanium, 9
e
o
For sea water, —
e
. Henceonly 3
(d)
o = 10%rad/s, B
u
Jel
el
n
E
E

.~ Wave is propagating in gx direction

RN

9I

oL

fiiry

Similarly,

T|m
Sk %I

I

(a)

Time average power,

0.025 x 36n

onx8x10% x 15x107°
25 x 361

onx8x10% x81x 107/

8
o_¢C
B el
8
ch=3><109><8 _oy4
0} 10
5.76
120n 5070
Jel
E,+E,

50cos(wt — 8x)ay

aP+af = aixay = a2

n

E 50 1
—:—:—A
n 50rn = fm

lCos(1 0% - 8x)aZ
T

Eq, sin(wt - Bx)az

aP+af=aixaz=-af

n
E, 40 4
o _ 40 _4 4
N 50n B AT
0.8 N

~Zsin(10°t - 8x)ay
T

2
E_Oak
2n

ak - unit vector along the direction of wave propagation.

ak

0.866ay + 0.5az
100?

= 3.575 (lossy)

=694.4 (conducting)

A
ap

A
ay

H,+H, = —%sinﬂ 0% - 8x)ay + %003(1 0% - 8x)ax A/m

z—a/% =13.26(0.866ay + 0.5a2) = 11.48ay + 6.63a2

Mo
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U, 8
= Mo, =2 = Moy5 = 21
n, O\e, = MOY2 0

25. (a)

M- 1
r=_°""-"°%
n+n 3
y
= -T=——
I'H 3
L H®
7 Hi0
H® = -T" Hi0
1 8 10 8
Hr = —§><1OCOS(1O t+B2) = —?008(10 t+B2) mA/m

When wave reflected, it travels in opposite direction. Hence now it travels in negative directions of z-axis.

26. (d)
For a rectangular waveguide a > b TE,, is a dominant mode.

u C
cut-off frequency £,y = o5 (sz/MTJ
rer

c 3x10°
fero = \/523 VA x2x15%x1072 = 5GHz

Intrinsic wave impedance for TE mode

e = N __ 120" o590

) (S

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

2 2 3 2 2
Cc |(m n 3x10 1 2
c= 3 (E) *(Bj =75 U *(5] x 100

f =
= 18.08GHz
f=12xf, =216 GHz
28. (a)
1= [Jds ds = palpazap
2n5 5 2n
= I_[1Ozsin2 opdddz| = 10><2_[z dzjsinzq)dq)
01 p=2 1 0

> 5
10x2{%} X 1T = 2401 = 754 A
1
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29. (d)
According to boundary condition
x<0 x>0
Region 1 Region 2
Dj—— D,
€4=25 €p =1
x=0
1. Normal component of electric field density for source free region is continuous,
[5n1 = [5n2
D, = 12ax

n

Dng Dm = 12ax
2. Tangential component of electric field intensity is continuous

Ey = Ep
Dy 3 Do
€ €r2

5. - D, =25(-10ay + 4az2) = -4ay +1.6a2
n2 €2

D, = D, +D,, = 12ax - 4ay +1.6az
30. (d)

1 H2ax
2110 0
Power passing through surfaces given by

Power density is given by p,,, =

P, = [Pyyds =[Pygsan [s=10x 10 x 104 m*]
ds = 8ah 5 = U
S = o0an, an = o1
V]
f=x+y-1
- ax+ay
an = \/E

0
Il

1 . ax x ay
, IEnOHSaxxsx( NG )

1 5 o 1
_ =x120n 2)° x1 — _
_ 2>< x (0.2 x 107 x 5 —53.31 MW
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