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1 (b)
1 1 1 1 34241 6 1
G aTeT2T T 12 122
Cs=2uF
Cr=4+6+12=22yF
Cs 2 1
-2
2 (b)
For neutral point EA + EB =0 or EA =— EB. [t is possible, in present problem, only at a

point somewhere on the left of —Q

3 (c)
If we take a charge from one point to another inside a charged spherical shell, then no
work will be done. This means that inside a spherical charge the potential at all points is
the same and its value is equal to that on the surface, that is
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Also outside the metallic sphere

1
v=—o4
4mteg T
1
Vo—
T
4 (©
In an equilateral triangle distance of centroid from all the vertices is same (sayr).
1129 q ¢q
V=V 4+ V4 V= !
1+ V24 Vs 4neglr r r
AZq
0
BS =°
But E y=7.7 along A0, Ep = 7 along OB and
- 1 q

along OC.obviously EB + E‘B Will also be in the direction of A0 extended and

C T 4megr?

hence E 4 and(l_f g+ EC) being in same direction will not give zero resultant.
5 (d)
The arrangement can be redrawn as shown in the adjoining figure.
Ci3=C1+C3=9+9=18pF
C2,XC13  9pF X 18pF

C3= Ty O+ 18)F
~C=Cy_13+ C4 = 6pF X 9uF = 15pF.

6uF

c. [
| C
A ' i B
Cq Cs
||
Il
6 (b)
The circuit is given as
S 64
P
3C
3q
——4
6 C|
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Let g1 and q; be the charge after switch S has been closed.

Then, V= Z—é = ;—2
N
192
BENe
611_;
6c|
N &
R qz

But we know that, charge is conserved
q1+q2=3q+6q
or q1+q2=9q ..(ii)
On putting the value of g1Eq. (ii)
2q2+q2=9q
> 3q2,=9q
92 = 3q
Now, from Eq. (i)
q1=2X3q
= q1=16q
Hence, q1=6q,q9,=3q
7 (b)
C1 _ K;j(;l _ ZK:isoA
C, ZKZSOA
1 1 1 d d
G, C, TG~ 2Kie0A T 2Kyeoh
d (K1 + Kz)

" 2e0A\ KiK;

ZEoA( K1K2 )

Cs= p
8 (c)

Electric potential inside a conductor is constant and it is equal to that on the surface of
conductor.

9 (a)

Potential energy of the system

K, + K,
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_Koq K¢’ KaQ _

v l l l

0

Kq
= 7 @+q+9)=0

10 (b)
Potential energy of charges gq; and g, distance apart

1 q192
ey T

Forr =0.1m,
1 12x107®x5x10°°

U= Ine 0.1
9% 10% x 60 x 1072
= =5.4]
0.1
Forr =0.06m,
~9x10%x 60 x 1072 _8
& 0.06 =91
Work done = (9-5.4)] =3.6]
11 (d)
c
Loss of energy = %(C?TZCZ) V,— V,y)?
_ 15x107°x 5 x 107°(2000 — 1000)*
2 (5+5)x107°
_ 5X5 _ 125
= ax10 %)
12 (c)
In steady state no current flows through the capacitor segment. The steady current in
remaining loop I = EZ IZ = % (anti-clockwise). Now applying Kirchhoff’s second law to
loop containing 2V,2R,C and V, we have V., =2V — 1.2V — %.ZR —V= g

13 (c)
1
E « oy where r is the distance from the axis.

14 (b)
C1C2
Here, C; = T 3uF
And C,=C1+ C,=16pF
Solve to get, Cy =4pFand C; = 12p F
15 (c)
When charges are placed at vertices of an equilateral triangle of side 1m, then potential
energy of combination is
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1£C

21C Im 3eC

1 1XZX1O_12+ 1 2x3x107"
T Amey’ (1D Amey (D

Uq

N 1 3x1x10712
ey’ @)

=11x x 10717

4‘1'[80

When charges are placed at vertices of an equilateral triangle of side 0.5m, then potential

energy of combination is

14C

0.5m, 0.5m

2uC 0.5m 3uC

1 1XZX10_12+ 1 2x3x10712
" 4mey’ (0.5) 4mey’ (0.5)

Uy

N 1 3x1x10712
ey’ (0.5)

=22 X

% 1012
4meg 1079

~Workdone=AU=U,— U,

=22 X x 10712 — 11 x x 10712
4‘TL'£0 47'[80
=11x x 10712
4meg
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=11%x9x%x10°x 10712 =99 x 1073
=0.099] ~ 0.01]

16 (c)
As work is done by the field, KE of the body increase by
KE=W=E=q(V4—V5p)
=10"8(600—-0)=6 x 107°]
17 (a)
The 10pF and 6pF capacitors are connected in parallel, hence resultant capacitance is
C'=10 uF + 6 uF = 16 uF
This is connected in series with 4 pF capacitor, hence effective capacitance is
1 1 1 20
C"T1673 " Tox4

64
= ("= — =3.20pF

20
18 (d)
Time period of simple pendulum in air

++ 4+ ++++ o+

when it is suspended between vertical plates of a charged parallel plate capacitor, then

acceleration due to electric field,
_9E
T m
This acceleration is acting horizontally and acceleration due to gravity is acting vertically.

So, effective acceleration

: 2
TN
Ji
Hence, T'=2m }g2+(£)z

20 (b)
Equivalent capacitance between points B and C is
. 10x10
C = m +10= 15].1F
Now equivalent capacitance between points 4 and C is
. 5x15 75
“15+5 20"
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Charge on capacitor of capacity 5uF is
75
Q=CV= 20 X 2000 = 7500uC

(Since, potential at the point C will be zero)
Now, potential difference across capacitor of 5uF is

500uC
Va—Vp =50 = —sa-=1500volt
As, V4= 2000volt

Hence, Vg =2000— 1500 = 500 volt.
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B B C C D B B C A B
Q 11 12 13 14 15 16 17 18 19 20
A D C C B C C A D A B
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