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Two conducting spheres of radii 6 em and 12 em, each having same charge of 3 % 10 "C arc kept very far apart, "
the sphuu are connected to cach other by a conducting wire, then charge flowing is-
(AY10°¢C lmm larger sphere to smaller sphere
(B) 4 x IO C from smaller sphere to larger sphere
(©)10*c Imm smaller sphere to larger sphere
(D)2 x 10" C from smaller sphere to larger sphere

In the above question, the potential of smaller sphere and bigger sphere after they are connected are respectively.
(A)6 kV, 3 kV (B)3kV,3kV (C) 6 kV, 6 kV (D)9kV, 9kV

The capacity of an earthed spherical conductor is-
(A0 (B) 1 (C) 100 (D) o

The capacitance of a spherical conductor depends on-

(A) Electric charge stored on the conductor only

(B) Electric charge stored and potential through which it is raised
(C) Shape, size of conductor and medium in which it is placed
(D) None of these

Two Leyden jars are exactly similar in size and shape but one has glass diclectric and other ebonite. The Leydg g!
jar with glass dielectric is charged, but when the charge is shared between the two Leyden jars, the potential drops
10 0.6 of its original value. If Specific Inductive Capacity (SIC) of cbonite is 2, that of glass is:
(A) 1 (B) 2 (C)3 (D) 4

A spherical drop of capacitance 1 pF is broken into eight drops of equal radius. The capacitance of each sm
drop is:

1 1 I . |
Ay S ZuF =F L
(A) Zpr (B) 4;:1‘ (C) 8“ (D) I()“l

A 40 pF capacitor is a defibrillator is charged to 3000 V. The energy stored in the capacitor is sent through the
patient during a pulse of duration 2 ms. The power delivered to the patient is:
(A) 45 kW (B) 90 kW (C) 180 kW (D) 360 kW

A fully charged capacitor has a capacitance C. It is discharged through a small coil of resistance wire embedded!

a thermally insulated block of specific heat capacity s and mass m. If the temperature of the block is raised by AT‘
the potential difference V across the capacitance is;

C S (D) S

(A) ”]?T (B) 2msAT (©) 2meAT mcAT

The capacitance of two oppositely charged metal spheres each of capacitance C and of same radius when place®
far apart will have be equal to:

(A)2C (B) C/2 (C) C/4 (D) 4C



Capacitance

10. A capacitor of capacitance 160 pF is charged to a potential difference of 200 volt and then connected across a
discharge tube which conducts until the potential difference across it has fallen to 100 V. The energy dissipated in
the tube is:

(A)6.41] (B)4.81 (Cy3.2J) (D)2.41

11. If K is the dielectric constant of a medium, and g, permittivity of free space, then the energy stored per unit

volume of the medium is given by:
ey .- 1 : I .
(A) SK7e/E (B) SKegE (C) E-Kﬂof;z (D) SKe,F

12. A capacitor of capacitance C is fully charged by a 200 V supply. It is then discharged through a small coil of
resistance wire embedded in a thermally insulated block of specific heat 2.5 x 10° J kg' K™’ and of mass 0.1 kg.
If the temperature of the block rises by 0.40 K, what is the value of C ?

(A) 500 pF (B) 400 uF (C) 300 pF (D) 200 pF

13. If the charge on a capacitor is increased by 2 coulomb, the energy stored in it increases by 21%. The original
charge on the capacitor (in coulomb) is
(A) 10 (B) 20 (C) 30 (D) 40

14. If n drops, each of capacitance C, coalesce to form a single big drop, the capacitance of the big drop will be
(A)n°'C (B) nC (C)n'"*C (D)n'"’C

15. A condenser having a capacity of 6 uF is charged to 100 volt and is then joined to an uncharged condenser of
14 uF and then removed. The ratio of the charges on 6 pF and 14 pF condenser and the potential of 6 uF
condenser will be
(A) % and 50 volt (B) ; and 30 volt (©) % and 30 volt (D) gand 10 volt.

Z 3
16. Four condenser are joined as shown in figure. The capacity of each is 8uF. The equivalent capacity between the
points A and B will be-
A
A
B
(A) 32 uF (B) 2uF (C) 8pF (D) lopF
17. In the connections shown in figure, the equivalent capacity between A and B will be-

11
1

6pr

o
A IUE | 24pF 2puF B

Iy
11
18puF

(A)10.8 pF (B) 69 I (C) 15uF (D) 10pF
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Figure shows two capacitors connected in series and joined to a battery. The graph in figure (b) shows the
variation in potential as one moves from lefi to right on the branch containing the capacitors, if C; and C; are

/] " _
I l—i

capacities of capacitor then

‘s I = h
Figure (a) Figure (b)
(A G >C (BYC,=0C,
(O C <G (D) The information is not sufficient to decide

A diclectric slab of length 7, width b, thickness d and dielectric constant K fills all the space inside a parallel plate
capacitor. Att = 0, the slab begins to be pulled out slowly with speed v. At time t, the capacity of the capacitor is-

b s . 0l
(A) %[}\/ ~ (K = 1)vi] (B) %[K{ + Kt
d . =
(C) 5‘;—[(1\“)\1] (D) “—’lb [ —(K+ 1)wv]
C

Four capacitors are connected as shown in figure. The approximate charge and potential across 8 pF capacitance
will be respectively-

| b
Ooul dpr | Suf 36ul
A B
L—2 o
40 volt
(A) 320 uC ; 40 volt (B) 400 uC ; 50 volt
(B) 213 uC ;27 volt (D) 360 nC; 45 volt

The capacitance and connection of five capacitors are shown in the figure. The potential difference between the

points A and B is 60 volt. Then the equivalent capacity between A and B and the charge on SpF capacitance will
be respectively

SuF [ 9uF
| o - e
12uF 10pF 8uF
ol
(A) 44uF, 300 pC (B) 16pF, 150 pC

(C) 15 pF, 200 puC (D) 4pF, 50 pC




Capacitance

~—— 17
22. Four identical capacitors are connected as shown
it
t— —p
i ' o— o
— —
(a) (b)
-
—1— s oo
L e
(c) (d)
which of the following list the arrangement in order of decreasing capacitance ?
(A) acdb (B) adcb (C) beda (D) bdca
23. In the circuit shown in figure potential difference between A and B is-
[E=190V
1 T—
C 3C

__| |_

JERE

(A)30V (B) 60 V ©) 10V (D)90 V

24. The ratio between the energy stored in SuF capacitor to the 4puF capacitor in the given circuit is-

40 \//SMF
20

4nF /\ 4Q

2V
|1
1 T
(A)1.2 (B) 1 (C) 1.25 (D) 3.6
&5, If the capacitance of each capacitor is C, then effective capacitance of the shown network across any two junctions is-

TN
1,

1T

Al

(A)2C (B)C (C)Ci2 (D)5

@)
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Three plates of common surface area A are connected as shown, The effective ¢

A A 4
E0A 3gpA 3 goA 2e0A
(A) = B) =0 C) 3 foA Dy 280
- (B) =3 Gz =L (D) =

f\ number of capacitors, each of capacitance | p F and each one of which gets punctured if a potential difference
Just exceeding 500 volt is applied, are provided. Then an arrangement suitable for giving a capacitor of
capacitance 2uF across which 3000 volt may be applied requires at least-

(A) 18 component capacitors (B) 36 component capacitors

(C) 72 component capacitors (D) 144 component capacitor

Four metallic plates, each with a surface area of one sid

¢ A, are placed at a distance d from each other. The plates
reconnected as shown in the figure. Then the cap

acitance of the system between A and B is-

l_‘.l A

2 d. o

4 N

| B
- 3EQA 2e0A 2 grA 3 gpA
(Ay =t By~ (G5 2= D~

Between the plates of a parallel plate capacitor of capacity C, two parallel plates, of the same material and area

oo - : . - 1
same as the plate of the original capacitor, are placed. It the thickness of these plates is equal to ?m of the

distance between the plates of the original capacitor, then the capacity of the new capacitor is-

5 3 3C 10C
= = ) = et g
(A) 3C (B) 5C (C) 5 (D) S

A parallel plate capacitor of area A, plate separation d and capacitance C is filled with three different dielectric
materials having dielectric constants K|, K, and K; as shown, If a single dielectric material is to be used to have
the same capacitance C in this capacitor, then its dielectric constant K is given by : (A = Area of plates)

A2 A2
/KI K,
d
K5
] ]
A
| 1 ] | | | l
A e e B e [3)_12 - ’ + -
( J K K] K:; 2K3 ( K ]\|+l\2 2‘\‘
(C)K = KiKs + 2K; (D)K =K, +K, + 2K,
Kl'*'K‘_p )
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The capacity of a spherical capacitor is C; when the inner sphere is charged and outer sphere is earthed and C,
when the inner sphere is earthed and outer sphere is charged. Then C,/C; is (a = radius of inner sphere, b = radius
of outer sphere)

A) 1 By & b atb
( B) - (© - (i —

Three conducting spheres A, B and C are as shown in the ficure. The radii of the spheres are a, b and ¢
respectively. A and B are connected by a conducting wire. The capacity of the system is-

C
B
b
C
(A)dngg(a+b+c) (B) 4nzo( L ] (C) 4ne i+l+l (D) 4ne __abe
c—-b o a b ¢ ab+bc+ca

A capacitor of capacitance C is charged to a potential difference V from a cell and then disconnected from it. A
charge +Q is now given to its positive plate. The potential difference across the capacitor is now

. )
(A)V (B)V+ -(C—) (C) V + % (D) None of these
A capacitor is filled with an insulator and certain potential difference is applied to its plates. The energy stored in

the capacitor is U. Now the capacitor is disconnected from the source and the insulator is pulled out of the
capacitor. The work performed against the forces of electric field in pulling out the insulator is 4U. Then dielectric

constant of the insulator is-
(A)4 (B)8 (€)5 (D)3

A charged soap bubble of radius R and surface tension of ¢ is in equilibrium with outside and inside pressure
equal. The charge on the soap bubble is- .

(A) {325¢nR e (B) 128¢,7°R’o (C) 128 &R’o (D) 32em°R’s

The respective radii of the two spheres of a spherical condenser are 12 cm and 9 em. The dielectric constant of the

medium between them is 6. The capacity of the condenser will be-
(A) 240 pF (B) 240 pF (C)240F (D) None of these

Condenser A has a capacity of 15 p F when it is filled with a medium of dielectric constant 15. Another condenser
B has a capacity 1pF with air between the plates. Both are charged separately by a battery of 100 V. After
charging, the battery is disconnected and then the dielectric removed. Now, the two capacitors are connected in

parallel. The common potential will now be-
(A) 400 V (B) 800 V (C) 1200 V (D) 1600 V
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Two identical capacitor have the same capacitance C. One of them is charged to potential V and the other (o Va.
The negative ends of the capacitors are connected together. When the positive ends are also connected, the
decrease in energy of the combined system is-
5 5 3 W 2 I 2
(A) -}C( Vi =Vi) (B) L ( \’13 +V3) (C) ZC(VI -Vi) (D) 5 C(V, +Vy)
2 4 2
In the circuit shown, a capacitor of capacitance 3pul is charged from a battery of emf 6 V with the switch
connected to terminal P.
P Q
—
(O ==
T'l:_ -|-‘; ufF 6 uF
The switch is now connected to Q. This charges the 6l capacitor from the 3 pF one.
What is the new potential difference across the combination?
(A)1V (B)2v (C)4V (D)6V
A dielectric slab of area A and thickness d is inserted between the plates of a capacitor of area 2A and distance
between plates d with a constant speed v shown in the figure. The capacitor is connected to a battery of e.m.f, E.
The current in the circuit varies with time as
1 =»v—/—E
|
I I
(A) (B) (&) : W =
l 1 1 ]
l 1 1 1 [
A parallel plate capacitor has an electric field of 10° V/m between the plates. If the charge on the capacitor plate is
I pC, the force on each capacitor plate is:
(A)O.5 N (B)0.05N (C)0.005 N (D) None of these
One plate of a capacitor is connected to a spring as shown in the figure. Area of both the plates is A. In steady
slate separation between the plates is 0.8d (spring was unstreched and the distance between the plates was d when
the capacitor was uncharged). The force constant of the spring is approximately —
O
p—-—
L
. AV oy 2EgAE W 6gy 2 ggAE?
(AJ 4I.UA (B) 07 ((_) b Lo (l)) _1)_1‘7

43 d- Ad? 2d°
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43, Capacity of an isolated sphere is increased n times when it is enclosed by an earthed concentric sphere. The ratio
of their radii is-
n?
(A) B -1 () == o
n-1 n-1 n+l n-+l
44 Figure shows a parallel plate capacitor with plates of width b and length /. The separation between the plates is d.
2 The plates are rigidly clamped and connected to a battery of emf V.
e / !
= 1 T
4 d
+
[ ]
X
A dielectric slab of thickness d and dielectric constant K is slowly inserted between the plates. What force should
be applied on the slab to ensure that it goes slowly into the capacitor :
ggbV v?
(A) [+ X(K - 1] (B) 2 [+ (K1)
ggbV? bv2
(€) =5~ [K-1] (D) 2221+ (K - 1)]
45. Two conducting spherical shells having radii a and b (>a) carry equal and opposite charges and are separated by a

distance d(>> a or b). The capacity of the system —

B
A
‘ w d Lol
47e 4neq 4neg dre
A= 00 B)C= —— (C) ———— (D)C
(A C= : T 11 T [
a b d a b d a b d




