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1. (a)
Yy
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The two positive charges Q are diagonally opposite in position and at the same distance from the
point (1, 1, 0) fields produced by them are equal and opposite and so their resultant field is zero.
Similarly for negative charges.

2. (d)
From Biot savart law,
. ZJZTIqu)aq, X (~dy)

o AnR®
L)
= 2 z
4n R
_ I .
H = oRh
3. (c)
If the divergence of a given vector is zero, then it is said to be solenoidal.
V.A =0
By Divergence theorem,
[(VAydy - $AF
14 s

So, for a solenoidal field,

0and $Ads=0

S

V.A

4, (a)
As both the coils are same axis and carrying currents in opposite directions, the field components
produced by both the coils are in opposite direction and they cancel out each other. So, the net
field at the point on the axis midway between the coils is zero.

5. (c)

i on, vi = o
Continuity equation, V.J ot

0
for static fields, E;)tv =0

1l
o

So, for static fields, V.J
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6. (d)
21111210 5
Net flux = _[_Upv-dv = Ijjr—zr sinBdr 40 d¢
001
= 10x1 x 2 x 21 =40n mC
7. (b)
VxA = B
. 9B
VXE = 75/
L _ 0 -
VxE = —2(VxA)
= Vx[—a—A)
ot
L _ A
B
8. (d)
Ry = (R -Ry)
= (1/ _2/ 3) - (2, —1, 0)
= (-1, -1, 3)
= —i—j+3k
Q0 5
Fy = %Rm
4m € ‘R21‘
25x20x1042x9x109(—2—j+3kj
= 2
(«/1+1+9) | V1+1+9
= 0.123(-1 — j+3k)N
9.  (d)
V@V;:F:?)=7Fpmﬂaﬁwemg
2|r
Xdytya, +za, 7
I i
10. (a)
E=- %=—100(3t2—2)><10‘3

= -100(12-2) x 10°=-1V
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11. (a)

—

i, - xzyzfiy - x%yzd,
For solenoidal, V-P=0
oP
PR S
ox Jdy 0z
3x2y - 2x%y - x%y

i}
<

=0
= P is solenoidal
For irrotational, Vx P=0
a, ﬁy i,
= 0 0 0
= VxP = | — — =
ox  dy 0z
x3y —x2y2 —xzyz
- = 28,2 - 2 3
= Ay (-x"z) +a,(2xyz) + a,(-2xy" - x7)
0

= P is not irrotational.

12.  (a)
H = -VV,
(This relation is only define in a region where | = 0) i.e., current free region.

. 0. 0.
= —(gax+@ay+£azj(x2y+y2x+z)
= —(y+y)a, - (¥* +2xy)a, -4,
Hat(1,0,1) = —d,-4a,

B = nou/Hl

= 4nx1077 x1xy1% +12

|Bl = 1.77x106T

13. (a)
Vector from the line to the point P
7 o= —2u,+3u,
I S
E = 2n ShRA
L 01x107° (20, +3i,
E= e varol V13

= —276.92i, + 415.38%
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14.  (¢)

™
Il

v XB

15. (a)

16.  (¢)

Force,

T
Il

Force acting per unit length,

=l

=l

[(@xB)-di

-0.15 sin10% 1, V/m
0.25
j ~0.15sin10%# dx
0

~0.15sin10° H{x]) >

-0.0375 sin103 ¢ V

Ps »
2¢g in
E,+E,+E,
( 10+ 20, 30 (—aZ)J x 1076
2¢ 2 ¢ 2¢
10 r. N N -6
H[ax —2a, - Saz] x10
10 127132 x 10
o
10 1871 . ¢
14 = x107° = 6
e Ji4 < 211 x10°V/m
I(Lx B)

10(24, x0.02(a, - )
10(0.04(~d, ) — 0.04,)
~0.44, - 044,

~0.44, - 0.4,
2

~0.24, -0.24,

~0.2(a, +4,)
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17.  (a)
W =2y
By = 51
B, = 104, +154, — 204, mWb/m?
Bln = B2n - 15&‘1’
Hy, = Hy
g 2/ .
By = By = g(10ap - 204, )
B,, = (44, -84,)mWb/m?
1 B?
- —B,-H,=—L
Wml 2 1 1 2“1
. (#*+15°+8%)x107°
2x2x4mx107
305
= =10 = 3
Ton 60.68 J/m
18. (a)
M =X H
- x B_ (“’_1)B=(1—i)xﬂx10‘3az
TR T 45) W
= &xlo_‘%z
Mo
J]=VxM
ax Ay az
0 d 0 78
= e 3. 3. | = —x1074, = 2475. 2
ox dy 0z Mg a, =2475.7 A/m
0 o 2
Mo
19. (d)
C=0C+C,
= 100 + 50
= 150 uF
1 0
Total energy stored = ECV

= %(150 x107%)x 10°

= 75 Joules
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20. (a)

Q =+5x108C, Q,=+4x108Cand Qy=-6x108C

The potential at point A

\%

21. (¢)

22.  (b)

COos O(z =

Ccos 0y

4 =

Q

4:7'5807’1

Q>

475807’2

Qs

4:7[807’3

1 {5><10‘8 L 4x10° 6x10_8}
4me 5 4 3

Q,=5x10"C Q,=4x10°C
= H,+H,
I N
4—np[cosoc2 — cos ol |,
A A 5.
1 2(cosO"—cos90°)(—ax><az) = S—ayA/m
T X n
5 5.
1 ><2(cosO"—cos90°)(Ezy><Ezz) = ot
T
5 . .
g(ax+ay) A/m

I .
4—np(cos 0y — COS 0L )1

V5% +5% =/50m
;[ oy — cos oy ]
47: W COS 0Ly —COS 0l |dg

10 10
J50+100 /150

= cos 90° =0
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2 X( 10 —o)x —d +a
4 x 542 (150 V2

L)l
20\ * Y56
1 A A
——|-a,+a,]A/m
10n\%( sy )/
23. (d)
1d(pdV) 1d*V d*v
VZV + > 2+ 5 =0
pdp\ dp ) p? dg? " dz
li[_pdvj=o
pdp\ dp
v oA
dp P
V=Alnp+B
Vio=4) = Aln4+B=0
V(p=12) = Aln12+B =V,
V, AIn12-AIn4=AIn3
av,]__a,
E -VV = dp P o o
E(p=8) = —64,kV/m
A 48
V, = 48In3V
24. (a)
2 2 _ _
oy 1dpdv+12d12/+d12/= Py _ Py
pdp dp  p” do= dz € gFf
_ B -12
14d[pdv Py _ 10><10 x 361 x 10°
pdp\ dp € p  3.6x1
VZV __pv
€
d pdV
dp_dp -01m
pdV
T - Olmp+A
V=-01lnp+Alnp+B
01nmx2+AIn2+B 0
Aln2+B 02w
-01nmx5+AIn5+B 60
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Aln5+B
Aln25

A
E

Atp=1, E

25. (b)

max

max

rms

26. (b)

60+05m
(60 + 0.3 m)
(60 + 0.375) )
n25 = 66.51
-VVv
—[—0.175 + é) &p
p

—(—0.175 + T) a, = —66.19a,V/m

y;=1m
sinmxsinmy T
B, cos myt

-

meOBO sinwtindS

S

1
g _[ f sinmx sinmy dx dy
y=0 x=0

8000

1000 x 21 X — 4 = ——V/turns
s

Tl',2

18000 o e
5 x =18kV

4mta
47 b?

Py
4m 4m
VAA, ‘

Jan

4m e mx in
S ECR TN

) JAA
i e

Y
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27.  (d)
Let r; and r, be the directed line segments from the lines 1 and 2 respectively to the point
P(in Y-Z plane).
V4
Lin{\
-y
2
Then, ro= 351y +3a,
and r, = —3a,+3a,
A ( 34, +3a, ]
i = 2megn | -0
0 n
where, r2 = 32+32= 42 (in magnitude) = 18 = 1?
-3a, +3a
E, = A . (ii)
27'5807’2 k 1)
Adding (i) and (ii), we obtain the resultant field
A A .
E = E+E= >(2x3a,) (replacing r, and r, by 7)
27'5807’
5x107 . A
= ———(6a,)=30a, V/m
2me((18)
28. (d)
~4m N +im
“Y<--- \2\450 7 """"]/
4 ,
3 3
X
PR BN

X
The y components of the fields produced by two lines of charge cancel out and only x components

will exist in effect.
The resultant field is,

2mey| R | [R|
where, R = 44, and |R|=v42+42 =42 m
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-9 ~
B oo apy_ 4x10 _x 44, i
2mx8.854x10712 " (44/2)
E = #18i, V/m
29. (o)
The flux ®,, ati, =5 A'is
® =BxA

= 1 x (30 x 1074

®, = 30 x 10 Wb

®,ati, = 10 Ais,

®, = 1.5x 30 x 10

Increase of flux when current is increased from 5 to 10 A
0.5 x 30 x 10™* Wb

¢ (average) 0.5x30x107*
dt g8 = 5

do

E(average) = 3x10*Wb/A

Mean value of inductance,

do
= N_
B
L = 2000 x 3 x 10~
L = 0.6 Henry.
30. (o)
Given,
Voltage distribution across capacitance is in the ratio 2 : 3 : 4 and applied voltage is 135 V.
Then, Ve =30V
Ve, =45V
Ve = 60V
4500
Hence, G = S0 =150 uF

4500
= ——=100 uF
C 45 u

4500
= ——=75uF

G 60
1 1 1 1
= — 44—+ —
Ceq Cl C2 C3

Cey = 3333 uF
EEEE
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