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1 (b)
In capacitor, energy is stored in electric field between the plates.
Increase in energy

AU = Uy —U;
1 1 1

_ 2 2 _ 2 2

=5 CVi—5CVi= EC(Vf—Vi)

Given, C = 6uF = 6 x 107%, V/; = 10 volt,

Vs =20volt
_1 —6 2 _ 2
AU =3 x 6 X 107°[(20)* — (10)?]
=3x107°x300=9x107*]

2 (©
6 UF and 3 pF capacitors are in series
1 1 1
. 673
Cl =2

C1 is parallel to 2 pF capacitor
Ceq=2+2=4yF

Total energy, U = %C V?

1
==x4x(2)* =8y

2
3 (b)
Energy of second proton = PE of the system
1 quq2
T 4mey T
g 16x1079%x1.6x107"
=9x 107 x
1x 10710
=23.0%x10717]
4 ()

Potential at a point in a field is defined as the amount of work done in bringing a unit
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positive test charge, from infinity to that point along any arbitrary path, i.e.,

w
V=—
q0
w
V=¢=— (v X K oo)
Q
5 (©
Work done = Fscos 8 = F(2mr)cos 90° = 0.
6 (d)

Positive plate of all the three condensers is connected to one point (4) and negative plate
of all the three condensers is connected to point (B) ie, they are joined in parallel.
C,=3+3+3=9uF

7 (d)
Radius of big drop, R=3r

[--4 R =27 x 2 3]
-31'[ = 3‘1TT

- 27q 27q
"~ 4megR  4mey(31)
_ a ) _ —
=9(zL)=9x10=90V
8 (b)
Potential on bubble,

__14q
_477,'801'

Vi n
"V, o

9 (d)
Heat produced =energy stored in capacitor

1 1
ECV2 = 5(10 x 107%)(500)?

=1.25]
10 (c)
Work done is zero because all the points on the circular path are at same potential.

11 (b)
When a force of F Newton is applied the potential energy is given by
U=Fx
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Load
(5000N)
L1
Energy stored by capacitor is 5C &
%px 5000 x 0.2
Zcv? = 10x10¢x (10%)% —

~ Ratio is 1

12 (d)
The arrangement of n metal plates separated by dielectric acts as parallel combination of
(n — 1) capacitors.

Therefore, C= %
Hel"e, C=100 pF

K =46 =885x10"12C?°N"1m2
A= mr? =314 x (1 x 1072)?
d=1mm=1x1073

100 x 10712 =
(n—1) x4 x(8.85x%x107'?) x 3.14
x (1 x 1072)?
1x1073
1111.156
or =11 = 299=10
13 (b)
Given, C1 = 6uF,C, = 12uF,V = 150volt.
1 L1 1 1 1 1
Total capacity, - =¢, +¢,=¢+ 1,
2411 3 C = 4uF
12 ¢ 12° H
Potential of 12puF capacitor
q
V==
C
_ 4x150
12
V = 50volt
14 (a)
Capacitance of parallel plate capacitor
SOA
=7

Where A = area of the plates,
d = separation between the plates,
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Charge stored in the capacitor

Q=CoVo
When battery is disconnected, then charge remains same.
So, energy E1 = %%2
C = capacitance when plate separation is doubled.
So, C1=2

2

1 Q* @* Civg
" 2Co/2 Co Co
When battery is connected, then

Eq = COV(Z)

Energy E, = %CV%

1Cy 2 _ l 2
257 0=3(CoV)
Eq CoV3 1

E; — IcovETa

where E, =

E1:E2 =4:1
15 (b)
1 (Ql (0)) Q3)
V= ===
4rteg\ry T2 T3
1 (33 x10™®  51x107° A7 % 10—9)
4me0\93 x 1073 /2x93x 1073 93 x 1073

1 10~° (

51
= X 33——+ 47)
4mey 93 x 1073

Np)
~4x 1000V =4KkV

16 (a)
If the plates of a parallel plate capacitor are not equal in area, then quantity of charge on
the plates will be same but nature of charge will differ.
17 (b)
Given, C = 2uF, C, = 4pF, and V = 10volt
Capacitors are connected in series

1 1 1
T
4x2 4
T 4+2 3
The charge of combination
4 40
q:CV:§X 10:?

The energy of 2puF capacitor

o 1 a8 _1 1600 400
=270 T2%9x2" 9
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The energy of 4puF capacitor
1 ¢*> 1 1600 200

B =G T2 9% 9
The ratio of energies is
400
Ey 9 2
E, 2001
9

18 (a)

We know that in steady state the capacitor behaves like as an open circuit ie, capacitor will

not pass the current.

204 F
I

§ 2000 £2
| - ‘
1

I
I
45V

+

So, the potential difference across the capacitor =45V
Hence, the final charge on the capacitor is

q=CV
Here, C = 20pF, V=45V
q=20x10"%x 45
or q=900x 107
or g=9x107*C
19 (a)
In given figure C,and C3 are in parallel,
Cy=1.04F
’_
C, =40 HF
{l
Ao—— C3=3.0 4F
Cy=6.0HF
— —o3B
|
i Cg=8.0 &F
C5=2.0 HF

C’=C2+C3=4HF
As C'and Cqare in series,
1 1 1

1
—=—t—=—+
Cu CI Cl 4

= C'= 2 yF

1
4
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Similarly, C4and Cs are in parallel
C"=6+2=8yF

C"and Cg are in series

1 1 1 1 1

"""t "8 s

> ("= =4uF

Now, C"" and C" are in parallel.

C = 4pF + 2uF = 6pF

20 fd)

Capacitance with air
_ A
¢= d
When interspace between the plates is filled with wax, then
, KAEO
- 2d
r_ (Ago\K
or C'= (70)2
or C=c5
6=25=K=6
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B C B C C D D B D C
Q 11 12 13 14 15 16 17 18 19 20
A B D B A B A B A A D
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