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

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

1. (c)

6, = tan"'\fe,
= JE = tan70°
= e, = 7.55
2 (d)
16 2n
o — 40
[= [J-ds = ———papad
-[ '([ '(l;p2+4
Letp = p?+4
dp = 2pdp
dp
5 = pdp
40(2m) *P(q
- 4020 ()20
2 2 4
I = 52457 Amp
3 (b)
F = I(LxB)
=104 any.OS a)
= -2a,N
4.  (d)
Equation of straight line is
x-0 y—O_Z—O_t
2-0 1-0 3-0
= x=2Ly=tz=23t
= dx = 2dt, dy = dt, dz = 3dt
Workdone = [F-dF = [8x2dx + (2xz - y)dy + zoz
c c
1 2
= [|3(21)° (20t)+ (2(21)(31) - t) ot + (3) Bct |
0
1
= [[36t* +8t]ct =16 N-m
0
5 (b)

B = 62+82 = J36+64=10

:ixﬁ

L_c
T A 2nm
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_ 30 40
2n
= 0477 x 10°Hz
6. (b)
Given H = (8+y)e P mAam
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
%O
.. Wave is left circularly polarized.
7. (b)
. . , .30
Total flux passing through all 6 faces is 30 mC. Flux passing through one face is B = 5mC
8. (a)
z - Z, Z +/Zotanﬁl _ 50150+.j50tar172 ~182- 1430
Zy + JZ; tanpl 50+ j150tan72°
9. (c)
VD =p
1 0(re
——| —(1-cos3r)| = p
re ar( re )
12 ai( 1—cosSrj =p
0 (d
| =— cosBr =P
rzn(a )
30 .
= ——sin3r
Y o
10. (a)
5=
Jrfuc
Fo 1 ! 7036.2 Hz ~ 7 kH
- © SPmus 36x10° xmx4mx 107 x10° cnes z
11, (d)

Fromthe E field, propagation vector is

k, = 3a, +-/3a,
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U
=
Il

()

12=2
C

3J12 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, it is perpendicular polarization.

tan ei =

ny =

n, =

12. (c)

Given, E, =

where T =

¢ 3
X -~ _ \/5
kz /3
60° X
=1 £=3
3 - sing;
8,=30°
z
. 6.= 60°
3 - sing; /
L z=0
600

E,, _ MmpcosB; —n;cos6;
N, COS0; + M, COSO;

E.

10

n, =377 Q

377
J3
877 1_37743 377(1
J3 2 2 _ 2
877 1, 87743 877(

J3 2 2 2

&)

5~
b

1=3_2_ o5

1+3 4

052 Er
10
-5

—5cos(wt — 3x ++/32) a, V/m

No — My

Ny + My
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21N,
ny + My
1
=
1+ 20
Ny
- 2m
N>
N 120m
120m
Ve
= g
13.  (c¢)
'Davg
Power
14. (d)
We know,
RC
C
e ) 2
Rx—(b° -
4t ( )

Option (d) is correct.

15.  (c¢)

4,
9>

a;

a,

:_4712_“1

Ny + My

M _

0. M2

M 4

N2

3

15

2.25

1B _ 1(100+400) ) o
2n 2 120n

1 500 500 50

Pavngrea 2X120n><7t><36 540 5 75 W
€

o

Ae )
TP -a%)elt

p ( e/

&

o

_Aa

on(b® - a°)

KG: | K9 K | ka,

L L Lo
q L, =L
q L, =1L
-q L, = 5L
-q L, = 5L

g (1 1 1 1 1 .2_67(1_LJ
dne,\ L L 5L 5L)  4me, L J5
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16. (d)
Given,
F(p.0,2) = pa, +psinfoa, —za,
- 10 10F, OF
V-F = ——(pF )+ ——2+—=2
pap(p )+ 030 9z
19 o9 o 9P
= p{app +a¢psm ¢+az( z)}
1 . 1 .
= —[2p+2psinocosp-p] = B[p+psm2¢]
P
V-F = 1+sin2¢
V- =1+1=2
=
0=0
v-E = 2vF
¢:£ 0=0
4
17.  (c)
E = A_VZM =3 104 \//
= AZ 5x10° ~°* m
E = -VV= -3x10%4, V/m

5 = &€ E= (13% ]x2.2><(—3><104)éz

—

D = -5.8356x1074, C/m?

Since D is constant between the disks, and D, = p,at a conductor surface.
p, = +5.8356 x 107 C/m?
Posmve sign on the upper plate and negative sign on the lower plate.

18. (b)
é —
_ _9A . Py
- 0 afb_zafb
. . 2 5 o
Fux = [[B-dS = [ [ 24, dpaza,
s p:1z=02
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2 272
_ p Sp
= 5 Ll [
[2dp 22
p=1 1
= §[3]=E=3_75 Wb
4 4

19.  (d)

—

E(y.0)

1201 x 2 cos(wt - By + m) &, — 120m x 2 cos(wt—By) &, V/m

= 240mn[cos (ot- By + m) &, — cos (wt—By)a, ] V/m

wave contains two components and phase difference is n . Therefore wave is linearly polarized.

20. (d)
Force on ¢ due to line charge
o-p 4
F = a
T 2neg 4 Y
Forceon ¢ dueto Q
6-Q .
F, = ——(-4
 4nm e042( /)
0o P__Q
Pt h=0= =56
= Q=8p, =8x2=16mC
21. (a)
T
= —rad/m
n= 1500 = 150= 20T
Jer
120m
= =251
- Ve = g0
8
now, o= BV= %x% = 93.75 x 10 rad/sec
22. (b)

Y, = 0.01+/0.020

1 .
- —=20-/40Q
Z Y, J

Z -Zy; 20-j40-300

r, = = =0.877,-164.7°
L= Z 42, 20-ja0+300 ~ °° °

. -j2n
r(l) = re’® =re*

= T,67/% =0.877£-200.7°

0.4
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23. (d)
H; = 4sin(ot-px)y mA/m
E, = 120m x 4sin (ot- fx) & mV/m
Where, Al. = yxx=-2
= E, = 480msin (wf-Px)(-2)mV/m
! 1
p.%-4_3 _ . 2__1
Zy + Z; 1+1 4 2
3
= E, = —%480nsin(mt+Bx)(—2)mV/m: 240msin(wt + Px)Z mV/m
24. (c)
PA-dl =¥,
L
g[)Z\-c_ﬂ' = IS(VXA)-ES' summation of all the lines
L
a, P&, a, a, pa, a,
| T T 2N RN | R N
VXA = 5l 9 90 0z T plop 90 oz |
2psing 4zpcos¢ 25z| = 2p 0 25z
2
So, ¥, =0
25. (a)
With the line charge along the x-axis, the x co-ordinates of the two points may be ignored
Py = V9+16=5m
Pg = v25+144 =13m
Pa _ _ -12
Vo - _Ip_zd _ P aPa 400“_?2 xln(i)
AB o 2m &y p 2ne, pg  8.854x107'¢ x2n 13
B
= 6.87V
26. (a)
E at(3,-2, 1) due to 10 uC/m?is
Ps o~ _ 10 (2)21032
2¢, 2€, 2€,
E due to 20 uC/m?is
Po 4 L 20 20
2 2¢€ 2,
S 5x 10. N
Total, E = S i(fc—ZZ)uV/m
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27.

28.

29.

30.

I(:?))r a distortionless transmission line,
R
Z, = e (1)
and o= JRG ()
From equations (i) and (ii),o. = %=%=0.005Np/m
(d)
% = (1-IrP)
120n  120m
Where, r = :i;m = W = -

A 1) 24
P = (1— ) =0.96

25) " 25
(a)
E at(3,-2, 1) due to 10 uC/m?is
10 10x
Ps 5 o — @)=
260” 2¢, 2¢,
E due to 20 uC/m?is
oe . 20, . 20 ~
A= —(z)=-—72
2¢ 260( ?) 2¢,
o 5% 10~ N
Total, E - 225 o uwim
(a)

For short circuited transmission line,
Z, = jZtanBl

2n_ 2n 2n

where, = =——=———=rad/cm
b= c/f  3x10"
3x101°
B = 2mrad/cm
and B/ = 4nrad
Z, = J4tan(4m)
Zy =0
EEEE
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