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EXERCISE-01 CHECK YOUR GRASP [OBJECTIVE QUESTIONS ]

1. An automobile spring extends 0.2 m for 5000 N load. The ratio of potential energy stored in this spring when
it has been compressed by 0.2 m to the potential energy stored in a 10 uF capacitor at a potential difference of
10000 V will be :-

(A) 1/4 B) 1 € 1/2 (D) 2

2. A 40 pF capacitor in 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

3. A parallel plate capacitor of capacitance C is connected to a battery and is charged to a potential difference
V. Another capacitor of capacitance 2C is connected to another battery and is charged to potential difference
2V. The charging batteries are now disconnected and the capacitors are connected in parallel to each other in
such a way that the positive terminal of one is connected to the negative terminal of the other. The final energy
of the configuration is—

25CV?2 3CV? 9CcvV?
© (D)

(A) Zero (B) 6 7 2

4. A capacitor of value 4 pF charged at 50V is connected with another capacitor of value 2uF charged at 100V, in such
a way that plates of similar charges are connected together. Before joining and after joining the total energy in
multiples 102 J will be :—

(A) 1.5 and 1.33 (B) 1.33 and 1.5 (C) 3.0 and 2.67 (D) 2.67 and 3.0

5. Two conducting spheres of radii R, and R, are charged with charges Q, and Q, respectively. On bringing them
in contact there is :-

(A) no change in the energy of the system

(B) an increase in the energy of the system if Q R, # Q,R,
(C) always a decrease in energy of the system
D)

D) a decrease in energy of the system if Q R, # Q,R,

6. The distance between plates of a parallel plate capacitor is 'd'. Another thick metal plate of thickness
d/2 and area same as that of plates is so placed between the plates, that it does not touch the plates. The capacity
of the resultant capacitor :—

(A) remain same (B) becomes double (C) becomes half (D) becomes one fourth

7. Three parallel metallic plates, each of area A are kept as shown in the figure and charges Q,, Q, and Q, are
given to them. Edge effects are negligible. Calculate the charges on the two outermost surfaces 'a' and 'f'.
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11.

12.
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In the figure shown the plates of a parallel plate capacitor have unequal charges. Its capacitance is 'C'.
P is a point outside the capacitor and close to the plate of charge-Q. The distance between the plates is
'd' then which statement is wrong

(A) A point charge at point 'P' will experience electric force due to capacitor

(B) The potential difference between the plates will be ——=

2C 20 Q
2
(C) The energy stored in the electric field in the region between the plates is 3C P
2
(D) The force on one plate due to the other plate is 5
2mey d

Five identical plates are connected across a battery as follows :

1
2

3
4

5

If the charge on plate 1 be +q, then the charges on the plates 2,3,4 and 5 are
(A) -q, *q,-q,%q (B) -2q, +2q,-2q,%q (C) -a, +2q,-2q,%q (D) None of the above

Three plates A,B and C each of area 0.1 m? are separated by 0.885 mm from each other as shown
in the figure. A 10V battery is used to charge the system. The energy stored in the system is:

A |

B—_||_
T % |

A) 1 pd (B) 107! pJ (C) 1072 wJ (D) 1073 uJ

N identical capacitor are joined in parallel and the combination is charged to a potential V. Now if they are
separated and then joined in series then energy of combination will :-

(A) remain same and potential difference will also remain same

(B) remain same and potential difference will become NV
(C) increase N times and potential difference will become NV
D)

increase N time and potential difference will remains same

The value of equivalent capacitance of the combination shown in figure between the points P and Q is :—

r T°
2C 2C P
=1
T TCT | §
A 3cC B 2C ©cC (D) C/3
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13.

14.

15.

16.

17.

18.

In the given circuit if point C is connected to the earth and a potential of +2000 V is given to point A, the
potential at B is :—

10uF 10uF
-

SuF
A—| =l 100

(A) 1500 V (B) 1000 V (C) 500 V (D) 400 V

An infinite number of identical capacitors each of capacitance 1y F are connected as in adjoining figure.
Then the equivalent capacitance between A and B is

o
H——H

Scapaditor
16 capadito
A ¥ B
(A) 1nF B) 2uF (C) 1/2 uF (D)

A parallel plate capacitor is made by stacking n equally spaced plates connected alternatively. If the capacitance
between any two adjacent plates is C, then the resultant capacitance is—
(A) (n - 1)C B) n + 1)C € C (D) nC

Two parallel plate capacitors whose capacities are C and 2 C respectively, are joined in parallel. These are
charged by V potential difference. If the battery is now removed and a dielectric of dielectric constant K is filled
in between the plates of the capacitor C, then what will be the potential difference across each capacitor ?

\Y B 2V c 3V b 2+K
K+2 ®) K+2 © K+2 D) 3V

@A)

A parallel plate capacitor with air between the plates has a capacitance of 9 pF. The separation between its
plates is 'd'. The space between the plates is now filled with two dielectrics. One of the dielectric has dielectric

d 2d
constant K, = 3 and thickness 3 while the other one has dielectric constant K, = 6 and thickness 3 - Capacitance

of the capacitor is now
(A) 1.8 pF (B) 45 pF (C) 40.5 pF (D) 20.25 pF

A parallel plate capacitor of capacitance C (without dielectrics) is filled by dielectric slabs as shown in figure.
Then the new capacitance of the capacitor is

(A) 3.9 C B)4 C (C) 24 C D)3 C

28
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19.

20.

21.

22.

23.

24.
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Dielectric sheet placed between the plates of parallel plate capacitor. Now capacitor is charged and battery
is disconnected. Now t = 0 sheet is taken out very slowly then which of the following is correct for the variation
of capacitance with time

C C C C
(A) | (B) ‘E € ‘ E (D) ‘ i
(@) t @) t O t O t

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

2mCAT mCAT msAT 2msAT
A) N[ (B) © D)
s s C C

The capacitance (C) for an isolated conducting sphere of radius (a) is given by 4ngga. This sphere is enclosed

n
within an earthed concentric sphere. The ratio of the radii of the spheres being m then the capacitance
of such a sphere will be increased by a factor-

n (n—-1)
(n-1) n

(A) n (B)

Two capacitor having capacitance 8 pUF and 16puF have breaking voltage 20V & 80 V. They are combined
in series. The maximum charge they can store individually in the combination is-

(A) 160 nC (B) 200 nC (C) 1280 uC (D) None of these

A capacitor of capacitance 1 pF withstands the maximum voltage 6 kV while a capacitor of 2uF withstands
the maximum voltage 4 kV. What maximum voltage will the system of these two capacitor withstands if
they are connected in series ?

(A) 10 kV (B) 12 kV (C) 8 kV (D) 9 kV
Four identical plates 1,2,3 and 4 are placed parallel to each other at equal 1
distance as shown in the figure. Plates 1 and 4 are joined together and the space 2
between 2 and 3 is filled with a dielectric of dielectric constant k=2. The capacitance
of the system between 1 and 3 & 2 and 4 are C; and C, respectively. The 3
C, 4
ratioc_zis-
(A) > (B) 1 (€ 3 D) 5
3 5 7
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25. The equivalent capacitance across A & B is
23uF  7uF
13uF 1uF
TS IV B
12uF
10uF 1uF
28 15
(A) ?uf (B) 7uF (C) 15 uF (D) None of these
26. The equivalent capacitance across AB (all capacitance in pF) is
17 10
A B
13 5 | 1
6 1
20
(A) ?uF (B) 9uF (C) 48puF (D) None of these
27. The time constant of the shown circuit for charging is
R C
Vi |
9R \VA R
R
5 5 7 7
A) —RC B) —RC —R D) —RC
(A) 3 (B) 5 (€ 4 C D) 3
28. The heat produced in the capacitors on closing the switch S is
aF SuF
J_—H—rﬂ—
20V[ 320
20
LIE‘)'
(A) 0.0002 J (B) 0.0005 J (C) 0.00075 (D) Zero
29. Four identical capacitors are connected in series with a battery of emf 10V. The point X is earthed. Than
the potential of point A is—
Jlov
I
coc xc
A IHHI J_ 1 B
(A) 10 V (B) 7.5V (C)-75V D)yov
CHECK YOUR GRASP ANSWER KEY EXERCISE -1

Que.

1 213|145 |6 9 |10|11)12 (13|14 |15|(16 |17 | 18 | 19| 20

~
(00}

Ans.| B| B|C|[A|D|B|A|D|B|B|[B|A]J]C|B]|]A]|]TC C A D D
Que.[ 2122|2324 |25|26|27|28]29
Ans.| A|A|D|B|B|B|C|D]|B
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EXERCISE-02 BRAIN TEASURES [MCQs]

MCQs with one or more then one correct answer

1. In the given figure, a capacitor of non-parallel plates is shown. The plates of capacitor are connected by
a cell of emf V. If ¢ denotes surface charge density and E denotes electric field. Then

(A) 5, > o (B) E. > E, (C) E. =E, (D) o, = o

2. The area of the plates of a parallel plate capacitor is A and the gap between them is d. The gap is filled with
a non-homogeneous dielectric whose dielectric constant varies with the distance 'y' from one plate as :

Ty
K =Asec (E} , where ) is a dimensionless constant. The capacitance of this capacitor is
@) e AA ®) e AA ©) 2me A D) N
2d d d one
3. A capacitor of capacitance C is connected to two voltmeters A and B. A is ideal, having infinite resistance,

while B has resistance R. The capacitor is charged and then the switch S is closed. The readings of A and
B will be equal

C
S-/=
(A) At all times (B) After time RC
(C) After time RC /n 2 (D) Only after a very long time
4. Three identical capacitors A, B and C are charged to the same potential and then made to discharge through

three resistances R,, Ry and R, where R, > R; > R... Their potential differences (V) are plotted against time
t, giving the curves 1, 2 and 3. The relations between A, B, C and 1, 2, 3 is/are -

t —»
A1 ->A B) 2 > B ©1->cC D)3 > A
5. When a capacitor discharges through a resistance R, the time constant is T and the maximum current in the

circuit is i, —

(A) The initial charge on the capacitor was i;t

(B) The initial charge on the capacitor was 1/2 iotz

(C) The initial energy stored in the capacitor was i, Rt ,
(D) The initial energy stored in the capacitor was 1/2 i, Rt
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6. In the circuit shown, A and B are equal resistances. When S is closed, the capacitor C charges from the
cell of emf E and reaches a steady state

I
H =

E

(A) During charging, more heat is produced in A than in B.

(B) In the steady state, heat is produced at the same rate in A and B.
(C) In the steady state, energy stored in C is 1/4 CEZ.

(D) In the steady state, energy stored in C is 1/8 CE®

7. Capacitors C; = 1uF and C, = 2uF are separately charged from the same battery. They are then allowed
to discharge separately through equal resistors—
(A) The currents in the two discharging circuits at t = 0 is zero.

)
(B) The currents in the two discharging circuits at t = 0 are equal but not zero.
(C) The currents in the two discharging circuits at t = 0 are unequal.
(D) C; loses 50% of its initial charges sooner than C, loses 50% of its initial charge.

8. A number of capacitors, each of capacitance 1 PF 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
3 puF across which 2000 volt may be applied requires at least :—

(A) 4 component capacitors (B) 12 component capacitors
(C) 48 component capacitors (D) 16 component capacitors
9. Five identical capacitor plates, each of area A, are arranged such that adjacent plates are at distance d apart.

The plates are connected to a source of emf V as shown in figure. Then the charges on plates 1 and 4 are,
respectively

+h

i -

A 80AV 280AV B 280AV —280AV SOAV —280AV D SOAV —SOAV
) Td T d L d ' d O = 74
10. For the circuit shown here, the potential difference between points A and B is é
z
6C 2c [
F: S .
6C =3C =C =2C 2
| :
1L ‘§
1T g
I_’lov = 200 ;
A ——aww— 3
(A) 2.5V (B) 7.5 V (C) 10V (D) Zero z
g
E
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The plates S and T of an uncharged parallel plate capacitor are connected across a battery. The battery
is then disconnected and the charged plates are now connected in a system as shown in the figure. The
system shown is in equilibrium. All the strings and spring are insulating and massless. The magnitude of charge
on one of the capacitor plates is : [Area of plates = A]

k |S
/BEOT06Y

|T

4mgA 2mgA
(&) 2mgAcq B) © Jmghe, D) [

A, B, C, D, E, F are conducting plates each of area A and any two consecutive plates separated by a distance
d. The net energy stored in the system after the switch S is closed is:

380A
2d

580A VZ SoA
12d

80A
d

v? (B) % (D) v2

The figure shows, a graph of the current a discharging circuit of a capacitor through a resistor of resistance
10Q:

(A) The initial potential difference across the capacitor is 100 volt. iA
B) Th i f th i i ;F 10A
(B) e capacitance of the capacitor is Tomz &

500 25A
(C) The total heat produced in the circuit will be in2 joules

n

2s t;
(D) The thermal power in the resistor will decreases with a time constant 2 In2 second.
n

The diagram shows four capacitors with capacitance and break down voltages as mentioned. What should
be the maximum value of the external emf source such that no capacitor breaks down?

3G1kV  2CG2kV

——
—— —

7G1kV  3G2kV

I
e

(A) 2.5 kV (B) 10/3kV (C) 3 kV (D) 1 kV
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15.

16.

17.

18.

19.

A capacitor C = 100 uF is connected to three resistor each of resistance 1kQ and a battery of emf 9V.
The switch S has been closed for long time so as to charge the capacitor. When switch S is opened, the
capacitor discharges with time constant—

el

1kO
1kQ
S
1kQ r
oV
(A) 33 ms (B) 5 ms (C) 3.3 ms (D) 50 ms

In the circuit shown in figure C, = 2C,. Switch S is closed at time t=0. Let i and i, be the currents
flowing through C, and C, at any time t, then the ratio i /i,

(A) is constant (B) increases with increase in time t
(C) decreases with increase in time t (D) first increases then decreases

Two capacitors of 2uF and 3uF are charged to 150 volt and 120 volt  respectively. 1.5uF

The plates of capacitor are connected as shown in the figure. A discharged o—

capacitor of capacity 1.5puF falls to the free ends of the wire. Then-

(A) charge on the 1.5uF capacitor is 180uC + _|

(B) charge on the 2uF capacitor is 120 pF 150VZ oy BuF =120V
(C) charge flows through A from right to left ° T

(D) charge flows through A from left to right.

A charged capacitor is allowed to discharge through a resistor by closing the key at the instant t = 0. At
the instant t = (/nd)us, the reading of the ammeter falls half the initial value. The resistance of the ammeter
is equal to-

C=0.5uF

(A) IMQ (B) 1Q ) 2Q (D) 2MQ

The circuit shown in the figure consists of a battery of emf €=10 V; a capacitor of capacitance C=1.0
UF and three resistor of values R, = 2Q, R, = 2Q and R, = 1Q. Initially the capacitor is completely uncharged
and the switch S is open. The switch S is closed at t = 0.

(A) The current through resistor R, at the moment the switch closed is zero
(B) The current through resistor R, a long time after the switch closed is 5A.
(C) The ratio of current through R, and R, is always constant

(D) The maximum charge on the capacitor during the operation is 5uC

34
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A capacitor of capacity C is charged to a steady potential difference V and connected in series with an
open key and a pure resistor 'R'. At time t=0, the key is closed. If I = current at time t, a plot of log I
against 't' is as shown in (1) in the graph. Later one of the parameters i.e. VR or C is changed keeping
the other two constant, and the graph (2) is recorded. Then-

log1 2
1)

t

(A) C is reduced (B) C is increased (C) R is reduced (D) R is increased

A parallel plate capacitor is connected to a cell. Its positive plate A and its negative plate B have charges
+Q and -Q respectively. A third plate C, identical to A and B, with charge +Q, is now introduced midway
between A and B, parallel to them. Which of the following are correct :

3Q

(A) Charge on the inner face of B is now 5

(B) There is no change in the potential difference between A and B
(C) Potential difference between A and C is one-third of the potential difference between B and C

(D) Charge on the inner face of A is now E

A parallel plate capacitor A is filled with a dielectric whose dielectric constant varies with applied voltage
as K = V. An identical capacitor B of capacitance C; with air as dielectric is connected to voltage source
Vi = 30V and then connected to the first capacitor after disconnecting the voltage source. The charge and
voltage on capacitor :

(A) A are 25C, and 25V (B) A are 25C,, and 5V

(C) B are 5C, and 5V (D) B are 5C and 25V

A parallel plate capacitor has a dielectric slab in it. The slab just fills the space inside the capacitor. The
capacitor is charged by a battery and then battery is disconnected. Now the slab is started to pull out slowly
at t=0. If at time t, capacitance of the capacitor is C, potential difference across is V and energy stored
in it is U, then which of the following graphs are correct?

|

t f f
C
® ® | . © D)
t = \Vend C— t —»

Three large plates are arranged as shown. How much charge will flow through the key k if it is closed ?

Q 2Q
dfl 2
K
5Q 4Q 3Q
(A) 6 (B) 3 (@) 5 (D) None of these
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25. 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-
Q Q

Q
@A) v B) V+ o © Voo D) V-2, i Ve

26. In the adjoining figure, capacitor (1) and (2) have a capacitance 'C' each.When the dielectric of dielectric
constant K is inserted between the plates of one of the capacitor, the total charge flowing through battery
is-

B | c
C C C
A 1| IZI_D
A KCE f B to C B KCEf CtoB
( )K+1 rom o (B) K1 rom fo)
c (K-1)CE from B to C Mf Cto B
) 2K+1) rom B to 2K+1) rom C to

27. Two identical capacitors 1 and 2 are connected in series to a battery as shown in figure. Capacitor 2 contains
a dielectric slab of dielectric constant k as shown. Q; and Q, are the charges stored in the capacitors. Now
the dielectric slab is removed and the corresponding charges are Q'; and Q',. Then

1 2

Q  k+1 Q _k+1 Q _k+1 Q _k

A Q, = & B qQ, 2 ©Q, 2k D) q, "2

28. In the circuit shown, the cell is ideal, with emf = 15V. Each resistance is of 3Q. The potential difference
across the capacitor is

R C=3yuF
|1

15V

(A) zero (B) 9v (C) 12v (D) 15V
29. In the circuit shown in the figure, the switch S is initially open and the capacitor is initially uncharged. I,
I, and I3 represent the current in the resistance 2Q, 4Q) and 8Q) respectively.

20 1, aF

6V'[/ 80 2uF 840
T I.'S T I2

A) Just after the switch S is closed, [ =3A, ], =3Aand I3 =0
B) Just after the switch S is closed, I; =3A, [, = 0 and I3=0
)
)

C) Long time after the switch S is closed, [ =06A, I, =0and I3 =0

(
(
(
(D) Long time after the switch S is closed, L =1, = 13 = 0.6A.

m NODES (E)\Data\ 201 4\Kota\JEE-Advanced\SMP\Phy\Unit-07 \Capacitance \English\Exercise. p65

36



m NODES (E}\Data\ 201 4\Kota\JEE-Advanced\SMP\Phy\Unit-07\Capacitance\English \Exercise.p65

30.

31.

32.

33.

34.

ALLEN JEE-Physics

KOTA (RAJASTHAN

In the circuit shown in figure C;=C, = 2uF. Then charge stored in

1Q 2Q 3Q

(A) capacitor C; is zero (B) capacitor C, is zero

(C) both capacitor is zero (D) capacitor C; is 40 puC

Four capacitors and a battery are connected as shown. The potential drop across the 7uF capacitor is 6V.
Then the

7uF

3uF

S
2
|
i

(A) potential difference across the 3uF capacitor is 10V
(B) charge on the 3uF capacitor is 42uC

(C) e.m.f. of the battery is 30V

(D) potential difference across the 12uF capacitor is 10V.

A capacitor C is charged to a potential difference V and battery is disconnected. Now if the capacitor plates
are brought close slowly by some distance

(A) Some +ve work is done by external agent (B) Energy of capacitor will decrease

(C) Energy of capacitor will increase (D) None of the above

A parallel plate capacitor of plate area A and plate separation d is charged to potential difference V and
then the battery is disconnected. A slab of dielectric constant K is then inserted between the plates of the
capacitor so as to fill the space between the plates. If Q,E and W denote respectively, the magnitude of
charge on each plate, the electric field between the plates (after the slab is inserted) and the work done
on the system, in question, in the process of inserting the slab, then

€,AV e KAV Y £,AV? 1
A) Q=

q (B) Q= q (C) E= Kd (D) W=- od
Two capacitors of equal capacitance (C;=C,) are shown in the figure. Initially, while the switch S is open,
one of the capacitors is uncharged and the other carries charge Q. The energy stored in the charged capacitor
is Uy. Sometimes after the switch is closed, the capacitors C; and C, carry charges Q; and Q,, respectively;
the voltage across the capacitors are V; and V,; and the energies stored in the capacitors are Uy and
U,. Which of the following statements is incorrect ?

Tcz

1
(A) Qp = 7(Q; + Q) (B Q=Q, () V=V, (D) U=U, (E) U, = Uy +U,

i
£
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35.

36.

37.

38.

39.

Two thin conducting shells of radii R and 3R are shown in the figure. The outer shell carries a charge +Q
and the inner shell is neutral. The inner shell is earthed with the help of a switch S.

(A) With the switch S open, the potential of the inner sphere is equal to that of the outer

(B) When the switch S is closed, the potential of the inner sphere becomes zero

(C) With the switch S closed, the charge attained by the inner sphere is -Q/3

(D) By closing the switch the capacitance of the system increases

In the figure a capacitor of capacitance 2uF is connected to a cell of emf 20 volt. The plates of the capacitor
are drawn apart slowly to double the distance between them, The work done by the external agent on the

plates is :
2uF
20 volt
(A) - 200ud (B) 200ud (C) 400ud (D) - 400pd

An uncharged capacitor having capacitance C is connected across a battery of emf V. Now the

capacitor is disconnected and then reconnected across the same battery but with reversed polarity. Then which

of the statement is incorrect

(A) After reconnecting, heat energy produced in the circuit will be equal to two-third of the total
energy supplied by battery.

(B) After reconnecting, no energy is supplied by battery.

(C) After reconnecting, whole of the energy supplied by the battery is converted into heat.

(D) After reconnecting, thermal energy produced in the circuit will be equal to 2CV7,

Two insulating plates are both uniformly charged in such a way that the potential difference between them is
Vy, - V; =20 V. (i.e, plate 2 is at a higher potential). The plates are separated by d = 0.1 m and can be
treated as infinitely large. An electron is released from rest on the inner surface of plate 1. What is its speed
when it hits plate 2 ? (e = 1.6 10719 C, m, = 9.11 1073! kg)

HI_

(A) 2.65 10° m/s B) 7.02 1012 m/s (C) 1.87 10° m/s (D) 32 10719 m/s

The distance between plates of a parallel plate capacitor is 5d. The positively charged plate is at x=0 and
negatively charged plates is at x=bd. Two slabs one of conductor and the other of a dielectric of same thickness
d are inserted between the plates as shown in figure. Potential (V) versus distance x graph will be

+q -q

HOHNACUZOO
aO~®mHomrm—g

O™"d 2d'd ad Bl

38
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VA ‘ ) . ) . VA

O d 2d d 4d 5d > O d 2d d 4d 5 "

© (D)
Lo : : L x Lo : : L x
O d 2d d 4d & O d 2d d 4d &
40. In the given circuit, all the capacitors are initially uncharged. After closing the switch S; for a long time
suddenly S, is also closed and kept closed for a long time. Total heat produced after closing S, will be:
C
e
S, TREe
[ ohse,
L LhRE
1
(A) 4 CE? (B) ECEZ (C) 2 CE? (D) 0
41. A conducting body 1 has some initial charge Q, and its capacitance is C. There are two other conducting
bodies, 2 and 3, having capacitance : C, = 2C and C3— . Bodies 2 and 3 are initially uncharged. Body
2 is touched with body 1. Then, body 2 is removed from body 1 and touched with body 3, and then removed.
This process is repeated for N times. Then, the charge on body 1 at the end must be :
(A) Q/3N (B) Q/3N-1 (C) Q/N3 (D) None of these
42. A capacitor of capacitance C is initially charged to a potential difference of V volt. Now it is connected
to a battery of 2V with opposite polarity. The ratio of heat generated to the final energy stored in the capacitor
will be
(A) 1.75 (B) 2.25 (C) 2.5 (D) 1/2
BRAIN TEASERS ANSWER KEY EXERCISE -2
Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans. A A A B,C,D A,D ABD BD C C A A C ABCD A D
Que. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans. B ABC C ABCD B ABCD BC |ABCD A C D C C B B,D
Que. 31 32 33 34 35 36 37 38 39 40 41 42
Ans.| BCD B A,C,D E ABCD B B A B D A B
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EXERCISE-03 MISCELLANEOUS TYPE QUESTIONS
True/False
1. The graph shows the variation of voltage V across the plates of two capacitors A & B versus increase of charge

Q stored on them. Capacitor A has higher capacitance.

\Y B
tr
A
>Q
2. If a dielectric is introduced between the plates of a capacitor at a constant potential difference, the charge on
the capacitor plates remains unchanged.
3. The capacitance of a conductor is defined to be the total amount of charge it can hold.
4. A sphere of radius 1m can hold a charge of 1 coulomb ? (Dielectric strength of air = 3 10° Vm™)
Fill in the blanks
1. A capacitor of capacitance C is charged to a potential V. The flux of the electric field through a closed surface
enclosing the capacitor is .........................
2. Three capacitors of capacitance 6 UF each are available. The minimum and maximum capacitance, which
may be obtained are .........................
3. Two metallic spheres of radii R, and R, carry charges Q, and Q, respectively. Their surface potential are equal,
then the ratio of Q, and Q,is...................
4, The capacity of a conductor.............. when an earth connected uncharged conductor is brought near it.

The capacitance of a parallel capacitor is C. If it is half filled with a dielectric of constant K the new capacitance
will become...................

K
Match the Column
1. Consider the situation shown. The switch S is open for a long time and then closed. Then :
A B
—U—r(
C C
s
c|
Column-I Column-II
CE?
(A) Charge flown through battery when S is closed (p) 2
CE
(B)  Work done by battery (@) T
. . . CE’
(C)  Charge on capacitor A when switch S is closed (r) 4
(D)  Heat developed in the system (s) CE

40
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In the circuit shown in figure. C=C, C,=2C, C=3C, C=4C.

c o =
LHHHH

Column I Column II
(A) Maximum potential difference (p) across C,
(B) Minimum potential difference (q) across C,
(C) Maximum potential energy (r) across C,
(D)  Minimum potential energy (s) across C,

Assertion—-Reason

1.

Statement-1 . Capacitor is filled with, same thickness of dielectric (t < d) and conducting sheet one after
another, then capacitance are C, and C, respectively then C, < C,.

and

Statement-2 : Capacitance is more in presence of metal sheet in compare to dielectric sheet as
I‘<‘Conduct dielectric”

(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1

(B) Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement-1

(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.

Statement-1 : When dielectric is filled between plates of capacitor battery is disconnected then its potential
energy increases.

and

Statement-2 : Work is done on capacitor by external system when dielectric is inserted.

(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1
(B) Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.

Statement-1 :  Increasing the charge on the plates of a capacitor means increasing the capacitance.
and
Statement-2 : Because Q = CV = QxC.

(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1
(B) Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False.

(D) Both Statement-1 and Statement-2 are false.
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4. Statement-1

and

Statement-2

>

A,\A,\
- = -

)

5. Statement-1

and

Statement-2

The capacitance of a capacitor depends on the shape, size and geometrical placing
of the conductors and its medium between them.

When a charge q passes through a battery of emf E from the negative terminal to an
positive terminal, an amount qE of work is done by the battery.

Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1
Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement-1
Statement-1 is True, Statement-2 is False.

Statement-1 is False, Statement-2 is True.

A dielectric slab is inserted between the plates of an isolated charged capacitor. The
charge on the capacitor will remain the same.

Charge on a isolated system is conserved.

(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1

B

D

6. Statement-1

and

Statement-2

>

A,\AA
- = -

g

(B) Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement-—1
(C) Statement-1 is True, Statement-2 is False.
(D)

Statement-1 is False, Statement-2 is True.

If the distance between parallel plates of a capacitor is halved and dielectric constant is
made three times, then the capacitance becomes 6 times.

Capacitance of the capacitor does not depend upon the nature of the material of the
plates of the capacitor.

Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1
Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement-—1
Statement-1 is True, Statement-2 is False.

Statement-1 is False, Statement-2 is True.

Comprehension based Questions

Comprehension # 1

In the circuit shown initially the switches are open and capacitors are uncharged. Switches S, and S, are closed

simultaneously at t = 0.
R=6Q
2uF S,
N sl
R=30Q auF
o e
18V S
1. Charge on capacitor C,
(A) 12 pC (B) 24 nC (C) 48 uC (D) None of these
2. Now switch S, is opened after a long time interval then charge flow through the S, is
(A) 12 uC (B) 24 uC (C) 36 uC (D) 48 nuC
3. In above question the amount of heat dissipated in resistors
(A) 136 wJ B) 272 wJ (€ 68 nJ (D) None of these
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Comprehension#2

The circuit contains ideal battery E and other elements arranged as shown. The capacitor is initially uncharged
and switch S is closed at t = 0, (use e? = 7.4):

{

1. Time constant of the circuit is:
(A) 48 ps (B) 28.8 us (C) 72 ps (D) 120 ps
2. The potential difference across the capacitor in volts, after two time constants, is :
(A) 2 (B) 7.6 (C) 104 (D) 12
3. The potential difference across resistor R involtes after two time constants, is :
(A) 1.6 (B) 7.6 (C) 10 (D) 12
4. The potential difference across resistor R, involts after two time constants, is:
(A) 2 (B) 7.6 (C) 10 (D) 12
Comprehension#3

A highway emergency flasher uses a 120 volt battery, a 1 MQ resistor, a 1 mF capacitor and a neon flash lamp in the
circuit shown in the figure. The flash lamp has a resistance more than 10'° Q when the voltage across it is less than
110V. Above 110 V, the neon gas ionizes, the lamp’s resistance drops to 10 Q, and the capacior discharges completely.
Until the capacitor voltage reaches the breackdown voltage V, = 110 V, the large resistance of the flash lamp ensures
that it draws a negligible current.

R=1MQ
e=120V

The capacitor charges as if the lamp were absent. At V,, however, the lamp resistance quickly becomes negligible, and
the capacitor discharges through the lamp as if the battery and the series resistor were absent. The time between the
flashes is the time for the capacitor to charge to V,. The flash duration is roughly the time for the capacitor to discharge
through the lamp, or about 3 time constant of the capacitor-lamp circuit. The flash energy is the stored energy in the
capacitor at 110 volt.

1. The flash interval is found by solving for the time when the capacitor voltage is V, = 110 V.
V, = &l - eY"), fn 12 = 2.5). Flash interval is
(A)2s B) 2/5 s (C) 5/2s D)1ls
2. Time constant (t) of the capacitor-lamp circuit is-
(A) 20 s (B) 15 ps (C) 30 pus (D) 10 ps
3. Flash duration is
(A) 10 ps (B) 20 ps (C) 30 pus (D) 5 ps
4. The energy in the flash is
(A) 6.1 md (B) 6.1 J (C) 3 md (D) 12.2 mJ
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Comprehension#4

The charge across the capacitor in two different RC circuits 1 and 2 are plotted as shown in figure.

1. Choose the correct statement (s) related to the two circuits. 4
h

(A) Both the capacitors are charged to the same charge.
B) The emf's of cells in both the circuit are equal.

(
(C
(

The emf's of the cells may be different.

)
)

D) The emf E, is more than E, ©
2. Identify the correct statement(s) related to the R, R,, C, and C, of the two RC circuits
Rl C2
(A)R, >R, if E =E, (B) C, < C, if E=E, (C) R,C, > R,C, D) 5 < =~
2 1
Comprehension#5
Two identical capacitor A and B, each of capacitance 'C' are connected in series. K= —[B
The combination connected to a battery of emf E. A dielectric slab of dielectric =r
constant K is introduced between the plates of capacitor B to cover entire space T
between the plates. —[A
1. After introduction of dielectric slab in B, the ratio of capacitance of A and B is
A) 1:1 B) 1:K (C) K:1 D) 1: Jk
2. After introduction of dielectric slab in B, the ratio of potential differences across A and B will be
A) 1:1 B) 1:K (C) K:1 D) 1: Jk
3. The ratio of potential differences across A before and after the introduction of dielectric slab in B will be
A) 1:1 B) 1:K (C) (K+1) :2 (D) K+1:2K
4. The ratio of potential difference across B before and after the introduction of dielectric slab in B will be
A) 1:1 (B) K:1 (C) (K+1):2 (D) K+1:2K
5. The ratio of energy stored in capacitors A and B after the introduction of dielectric slab in B is
A 1:1 B) 1:K (C) K:1 (D) (K+1)2:K?

MISCELLANEOUS TYPE QUESTION ANSWER KEY EXERCISE -3
True / False 1.T 2. F 3. F 4. F
Fill in the Blanks 1. zero 2. 2uF, 18uF 3. R,/R, 4. increase 5. 12+KK
Match the Column 1. AQBPIC)SMDR 2 (A)P B RSI(C)P (DR
Assertion — Reason 1 2. C 3.D 4. B 5 A 6. B

Comprehension  Based

Comprehension #1 : 1. C 2. D 3. A
Comprehension #3 : 1. C 2. D 3. C
Comprehension #5 : 1. B. 2. C 3. D

Comprehension #2 : 1. A 2. C3. A4. D
A Comprehension #4 : 1. A/ C2. D
C
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EXERCISE-04 [A] CONCEPTUAL SUBJECTIVE EXERCISE

1. A 400 uF condenser is charged at the steady rate of 100 uC per second. Calculate the time required to establish
a potential difference of 100 volt between its plates.

2. Four capacitors are connected as shown in fig. If a 4 volt battery is connected between A and B then calculate
A 3F B
AT
OUF = —oF
11
A}
(i) Total charge stored on the capacitors.
(ii) Total electrostatic energy stored in capacitors.

3. Two plates A and B are kept at a distance of 2 mm, as shown in figure. The plate A is at potential of 10,000
volt and the plate B is earthed. Determine the intensity of electric field between the plates.

—l +10,000 V

A
I 2mm

’ =

4. An insulated conductor initially free from charge is charged by repeated contacts with a plate which after each
contact has a charge Q due to some mechanism. If q is charge on the conductor after the first operation, prove
Qq

that the maximum charge which can be given to the conductor is this way is Q——q

5. Two capacitor of capacity C; and C, are connected according to figure. Now switch is closed. Calculate charge

on each capacitor.
2uF l 3pF

— €=~ a00v
200V

6. A battery of 10 V is connected to a capacitor of capacitance 0.1 puF. The battery is now removed and this capacitor
is connected to a second uncharged capacitor. If the charge distributes equally on these two capacitors then find
(i) The total energy stored in two capacitors.
(ii) The ratio of this energy with the initial energy stored in the first capacitors.

7. Figure shows plots of charges versus potential difference for three parallel plate capacitors, which have the plate
areas and separations given in the table. Which of the plots goes with which of the capacitors ?

q
a
b
C
\Y
Capacitor Area Separation
1 A d
2 2A d
3 A 2d

45



JEE-Physics ALLEN

KOTA (RAJASTHAN

8.

10.

11.

12.

13.

Calculate the potential of point O in terms of C;, C,, C;, V,, Vg, & V. in the following circuit.

1
\}K/
v, O)EZ CA v,

2uF 2uF 2uF 2uF 2uF
1L
i

Ao

s ]+lF - 1“F - 1MF - ]+|,F - 1“1:

K
Two medium of dielectric constant K; and K, are introduced according to given figure. If —L =3 then calculate
2

ratio of capacity of part A and part B and net capacity of system. (Area of each plate is A)

d/4 _ 3d/4
o— Kl K2 —o
A B

A parallel plate capacitor is to be designed with a voltage rating 1 kV using a material of dielectric constant
10 and dielectric strength 10° Vm™. What minimum area of the plates is required to have a capacitance of
88.5 pF ?

X and Y are two parallel plate capacitors having the same area of plates and same separation between the

plates. X has air between the plates and Y contains a dielectric medium g =5.

X Y
I
I

+ -
0 ©

12V

(i) Calculate the potential difference between the plates of X and Y.
(i) What is the ratio of electrostatic energy stored in X and Y ?

A potential difference of 300V is applied between the plates of a plane capacitor spaced 1 cm apart. A plane
parallel glass plate with a thickness of 0.5 cm and a plane parallel paraffin plate with a thickness of 0.5 cm are
placed in the space between the capacitor plates find (i) intensity of electric field in each layer (ii) the drop of
potential in each layer (iii) the surface charge density of the charge on the plates. Given that : K =2, K =6

paraffin glass :
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In given circuit switch S is closed and S, is open. After long time SW1 is opened and S, is closed. Calculate
2 2

1
charge on each capacitor.
1 _|3uF .12;11:

10VT TB A-|'

For the circuit shown in figure, find

i) the initial current through each resistor

ii) steady state current through each resistor %Rl %RZ
/e

(
(
(iii) final energy stored in the capacitor
(
(

iv) time constant of the circuit when switch is opened

v) time constant of the circuit when switch is closed

In given circuit find the charge on capacitor.

|5V 0.5Q

3V 1.5Q
—wWW—

2uF 3Q
——] F—WW—

In the network shown in figure, find I, I, and the charge on the 7uF capacitor after equilibrium conditions have
been reached.

B
7uE
4Q
6Q 2 uF
AR, c
4Q
2Q 30
D 6V
P! I\
w E|I6V

A capacitor of capacitance C = 5 UF is connected to a source of constant emf e = 200 V. The switch S was
thrown over from contact 1 to contact 2. Find the amount of heat generated in a resistance R, = 50002 if R, =

330Q2.
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19.

20.

21.

22.

23.

24.

Calculate the steady state current in the 2Q resistor shown in the circuit (see figure). The internal resistance
of the battery is negligible and the capacitance of the condenser C is 0.2 uF.

The plates of a parallel plate capacitor are given charges +4Q and -2Q. The capacitor is then connected
across an uncharged capacitor of same capacitance as first one (=C). Find the final potential difference between
the plates of the first capacitor.

Find the equivalent capacitance of the circuit between point A and B.

The two identical parallel plates are given charges as shown in figure. If the plate area of either face of
each plate is A and separation between plate is d, then find the amount of heat liberate after closing the
switch.

+3q Ta

Find heat produced in the circuit shown in figure on closing the switch S.

2uF
Il
+20uC ' -20uC

/'S

+50uC -50uC

In the following circuit, the resultant capacitance between A and B is 1uF. Find the value of C.

C 1uF

A—i I T

SHFI 6u L J‘4uF
2uF
Be T Twr ayr

48
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25. The figure shows a circuit consisting of four capacitors. Find the effective capacitance between X and Y.

1uF 1uF
| 11
I LA
— luF ——
X Y
]L
I
2uF

26. In the circuit shown in the figure, initially SW is open. When the switch
the switch__ in the direction_ to....

L 2],LFJ_

B

>

— v W 3uF o

CONCEPTUAL SUBJECTIVE EXERCISE ANSWER KEY
6 V
1.400s 2. (i) 24pnC (i) 48ud 3. 5x10 -
1 C,V, +C,Vp +C,V,
6. () 2.5ud (i) E 7.a-2,b-1,c-3 C,+C,+C,
1.2K, g A
10. 9, —q 11. 102 m? 12. (i) 8V (ii) 5

\Y \Y% C
13. () 1.55 10* —,4.5 10* — (ii) 75V, 225V (ii)) 8 107 —
m m m

.. €& . _E E - 1
15. (i) i,= R, - 1 _R2 (i) i, = R, , 1, = 0 (iii) ECE (iv) CR+R,) (v) R,C
17.1=1,=0,Q=42 pC 18. 60 mJ
20. 3Q/2C 21.C gy L 44
. . "2 oA
24213 25§F 26. 60uC ,AtoB
53 gk . 60uC , Ato

is closed, the charge passing through

EXERCISE-4(A)

5.Q, = 640uC, Q, = 960uC

9. 2uF

14. Q, =12uC, Q, =18uC

16.9 10°C
19.09A
23.0
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EXERCISE-04 [B] BRAIN STORMING SUBJECTIVE EXERCISE

1.

A leaky parallel plane capacitor is filled completely with a material having dielectric constant k = 5 and
electrical conductivity s = 7.4 10712 Q! m. If the charge on the plane at instant t = 0 is q = 8.85
mC, then calculate the leakage current at the instant t = 12s.

A part of circuit in a steady state along with the currents flowing in the branches, the values of resistances
etc. is shown in the figure. Calculate the energy stored in the capacitor C (4pF).

1A
30
i|V 30 50
2A
C==4K 3519
v 1Q
LAWAV-D A
_|2A 30 2Q 4Q
1A

In the circuit shown in the figure initially switch S is open and capacitor is  uncharged. Internal resistances of
the cells are r, and r, their emf’s are equal to & . The potential difference across the cell of internal resistance
r, becomes zero long time after closing the switch. Find the value of R in terms of other known physical
quantities. All symbols have their usual meaning.

The gap between the plates of a plane capacitor is filled with an isotropic insulator whose di—electric constant

LW
varies in the direction perpendicular to the plates according to the law K=K, {1 +SmEX] where d is the

separation, between the plates and K, is a constant. The area of the plates is S. Determine the capacitance
of the capacitor.

Five identical conducting plates 1, 2, 3, 4 and 5 are fixed parallel to and equidistant from each other (see
figure). Plates 3 and 5 are connected by a conductor while 1 and 3 are joined by another conductor. The
junction of 1 and 3 and the plate 4 are connected to a source of constant e.m.f. V. Find

(i) the effective capacity of the system between the terminals of the source
(ii) the charges on plates 3 and 5.
Given : d = distance between any 2 successive plates and A=area of either face of each plate.

50
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When the switch S in the figure is thrown to the left, the plates of capacitors C, acquire a potential difference
V. Initially the capacitors C,and C, are uncharged. The switch is now thrown to the right. What are the final
charges q,, q, and g, on the corresponding capacitors.

s
T TC
A parallel plate capacitor is filled by a dielectric whose relative permittivity varies with the applied voltage

according to the law € = aV, where o = 1 per volt. The same (but containing no dielectric) capacitor charged
to a voltage V=156 volt is connected in parallel to the first "non-linear" uncharged capacitor. Determine the

final voltage V, across the capacitors.

A capacitor consists of two air spaced concentric cylinders. The outer radius b is fixed, and the inner is of
radius a. If breakdown of air occurs at field strength greater than Eb show that the inner cylinder should have
(i) radius a= b/e if the potential of the inner cylinder is to be maximum

(ii) radius a=b/ [ if the energy per unit length of the system is to be maximum.

The lower plate of a parallel plate capacitor lies on an insulating plane. The upper plate is suspended from
one end of a balance. The two plates are joined together by a thin wire and subsequently disconnected. The
balance is achieved. A voltage 5000V is applied between the plates, what additional weight should be placed
to maintain the balance? The separation between the plates d=5 mm and the area of each plate, A=100 cm?.

g #A‘
A :

id

Find the charge which flows from point A to B, when switch is closed.

AT
|C C C C C

In the given network if potential difference between p and q is 2V and C,=3C,, then find the potential
difference between a & b.
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12.

13.

14.

15.

16.

Three capacitors of 2uF, 3uF and 5pF are individually charged with batteries of emf's 5V, 20V and 10V
respectively. After disconnecting from the voltage sources, these capacitors are connected as shown in
figure with their positive polarity plates are connected to A and negative polarity is earthed. Now a battery
of 20V and an uncharged capacitor of 4uF capacitance are connected to the junction A as shown with
a switch S. When switch is closed, find (i) the potential of the junction A. (ii) final charges on all four

capacitors.

The plates of a parallel plate capacitor are separated by a distance d=1 cm. Two parallel sided dielectric
slabs of thickness 0.7 cm and 0.3 cm fill the space between the plates. If the dielectric constants of
the two slabs are 3 and 5 respectively and a potential difference of 440V is applied across the plates.
Find : (i) the electric field intensities in each of the slabs. (ii) the ratio of electric energies stored in the

first to that in the second dielectric slab.

Two parallel plate capacitors of capacitance C and 2C ae connected in parallel then following steps are
performed.

(i) A battery of voltage V is connected across the capacitors.

(ii) A dielectric slab of relative permittivity k is slowly inserted in capacitor C.

(iii) Battery is disconnected.

(iv) Dielectric slab is slowly removed from capacitor.

Find the heat produced in (i) and work done by external agent in step (ii) & (iv).

A charge 200 uC is imparted to each of the two identical parallel plate capacitors connected in parallel. At
t=0, the plates of both the capacitors are 0.1 m apart. The plates of first capacitor move towards each other
with velocity 0.001 m/s and plates of second capacitor move apart with the same velocity. Find the current

in the circuit.

A solid conducting sphere of radius 10 cm is enclosed by a thin metallic shell of radius 20 cm. A charge
q = 20 uC is given to the inner sphere. Find the heat generated in the process, the inner sphere is

connected to the shell by a conducting wire.
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17. The capacitor each having capacitance C=2uF are connected with a battery
of emf 30V as shown in figure. When the switch S is closed. Find S
(i) the amount of charge flown through the battery C
(ii) the heat generated in the circuit C
(iii) the energy supplied by the battery c
(iv) the amount of charge flown through the switch S | 1
30V
BRAIN STORMING SUBJECTIVE EXERCISE ANSWER KEY EXERCISE-4(B)
4
1. 0.198 pA 2. 0.8 md 3. 7(r1—r2)
esnK, . b5gA | _4¢AVa _2¢ AVa
2d 50 57 @ Q=g Q=57
CiV(C,+C,) C,C,C,V
6. q, = c,C,+C,C, +C,C, " q, = q; = C,C, +C,C, +C,C, 7. 12V
4
9. 452 1073 kg 10. 7CE from B to A 11. 30V

100
12. () —— volts, (i) 28.56 uC, 42.84 uC, 71.4 uC, 22.88 yC

13. ) 5 10*V/m, 3 10* V/m, (i) 35/9

3
14. (i) 5 Cv?

(ii) W,oone =W,

agent battery

+(Uf—

i )stored energy

1 1 1 1 1
=-(K-1)cVv? +EKCV02 +5(2c)\/02 —Ecvo2 —5(2c)\/02 = —E(K -1)cve

(iii)% (K+2) (K-1) CV?

15. 2uA 16. 94 17. (i) 20uC, (ii) 0.3 md, (i) 0.6 md (iv) 60 pC
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EXERCISE-05(A) PREVIOUS YEAR QUESTIONS

1.

10.

If there are n capacitors in parallel connected to V volt source, then the energy stored is equal to-[AIEEE - 2002]

1 2 2 1 2
(1) CV (2) EnCV (3) CV (4) ZCV
Capacitance (in F) of a spherical conductor having radius 1 m, is- [AIEEE - 2002]
(1) 1.1 10710 (2) 107 39 107° (4) 1073
A sheet of aluminium foil of negligible thickness is introduced between the plates of a capacitor. The capacitance
of the capacitor- [AIEEE - 2003]
(1) decreases (2) remains unchanged (3) becomes infinite (4) increases

The work done in placing a charge of 8 10718 C on a condenser of capacity 100 micro-farad is-
[AIEEE - 2003]
(1) 16 10732 (2) 3.1 107264 3)4 10710y 4) 32 107324

A fully charged capacitor has a capacitance C. It is discharged through a small coil of resistance wire embedded
in 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- [AIEEE - 2005]

2mCAT mCAT msAT 2msAT
)Y E— @) 3) 4)
s s C C

A parallel plate capacitor is made by stacking n equally spaced plates connected alternatively. If the capacitance
between any two adjacent plates is C, then the resultant capacitance is- [AIEEE - 2005]
(1) (n-1)C (2) (n+1)C (3 C (4) nC

Two insulating plates are both uniformly charged in such a way that the potential difference between them is
V, -V, =20 V. (e, plate 2 is at a higher potential). The plates are separated by d = 0.1 m and can be treated as
infinitely large. An electron is released from rest on the inner surface of plate 1. What is its speed when it hits plate

2? (=16 10719C m; =911 103! kg) [AIEEE - 2006]
Y
0.1m |
X
1 2
(1) 2.65 10° m/s (2) 7.02 1012 m/s (3) 1.87 10° m/s @) 32 10719 m/s

A battery is used to charge a parallel plate capacitor till the potential difference between the plates becomes
equal to the electromotive force of the battery. The ratio of the energy stored in the capacitor and the work
done by the battery will be- [AIEEE - 2007]
M1 (2 2 (3) 1/4 4) 1/2

A parallel plate condenser with a dielectric of dielectric constant K between the plates has a capacity C and is
charged to a potential V volts. The dielectric slab is slowly removed from between the plates and then re-
inserted. The net work done by the system in this process is- [AIEEE - 2007]

1) %(K - 1)cv? (2) CV2 (K - 1)/K (3) (K - 1)CVv2 (4) zero

A parallel plate capacitor with air between the plates has a capacitance of 9 pF. The separation between its
plates is 'd'. The space between the plates is now filled with two dielectrics. One of the dielectric has dielectric

d d
constant K, = 3 and thickness 3 while the other one has dielectric constant K, = 6 and thickness 3 - Capacitance

of the capacitor is now [AIEEE 2008]
(1) 1.8 pF (2) 45 pF (3) 40.5 pF (4) 20.25 pF
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11. Let C be the capacitance of a capacitor discharging through a resistor R. Suppose t; is the time taken for the
energy stored in the capacitor to reduce to half its initial value and t, is the time taken for the charge to reduce
to one-fourth its initial value. Then the ratio t;/t, will be : [AIEEE 2010]
(1) 2 (2) 1 (3) 1/2 4) 1/4
12. A resistor 'R' and 2uF capacitor in series is connected through a switch to 200 V direct supply. Across the capacitor
is a neon bulb that lights up at 120 V. Calculate the value of R to make the bulb light up 5s after the switch
has been closed. (log;q 2.5 = 0.4) [AIEEE 2011]
(1) 2.7 106 Q (2) 3.3 107Q (3) 1.3 104 Q 4) 1.7 105 Q
13. Combination of two identical capacitors, a resistor R and a dc voltage source of voltage 6V is used in an experiment
on (C-R) circuit. It is found that for a parallel combination of the capacitor the time in which the voltage of the
fully charged combination reduces to half its original voltage is 10 second. For series combination the time needed
for reducing the voltage of the fully charged series combination by half is :- [AIEEE 2011]
(1) 20 second (2) 10 second (3) 5 second (4) 2.5 second
14. The figure shows an experimental plot for discharging of a capacitor in an R-C circuit. The time constant 1
of this circuit lies between :- [AIEEE 2012]
ot
5 25 ;
82
22N
.81 b
E > 10 .
2 s
£ T\?\=
0 50 100150 200 250 300
Time t in seconds —»
(1) 100 sec and 150 sec (2) 150 sec and 200 sec
(3) 0 and 50 sec (4) 50 sec and 100 sec
15. Two capacitors C; and C, are charged to 120V and 200V respectively. It is found that by connecting them
together the potential on each one can be made zero. Then : [AIEEE 2013]
(1) 5C, = 3C, (2) 3Cy = 5C, (3) 3C; +5C, =0 (4) 9C, = 4C,
PREVIOUS YEARS QUESTIONS ANSWER KEY EXERCISE -5(A)

Que.| 1 2 3 4 5 6 7 8 9 | 10| 11 [ 12 ] 13 | 14 | 15
Ans.| 2 1 2 4 4 1 1 4 4 3 4 1 4 1 2
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EXERCISE-05(B) PREVIOUS YEAR QUESTIONS
Straight Objective Type questions
1. In the given circuit, with steady current, the potential drop across the capacitor must be :— [IT-JEE 2002]
v R
v C
—
x, 2R
AV B) v/2 (C) v/3 (D) 2V/3
2. A capacitor is charged using an external battery with a resistance x in series. The dashed InlNS
line shows the variation of /n [ with respect to time. If the resistance is changed to 2x, the R
new graph will be :[T-JEE 2004] \
() P ®) Q Q
(€ R (D) S 4

3. A 4uF capacitor, a resistance of 2.5 MQ is in series with 12V battery. Find the time after which the potential
difference across the capacitor is 3 times the potential difference across the resistor. [Given /n2 = 0.693]

(A) 13.86 s (B) 6.93 s (C) 7 s (D) 14 s [IIT-JEE 2005]
4. Find the time constant for the given RC circuits in correct order :R, = 1Q, R, = 2Q, C, = 4 uF and C, = 2uF
90— ©
R, IC; o .
R ¢ G w ] :
Lm [IIT-JEE 2006]
R, R, G
G
(A) 18, 4, 8/9 (B) 18, 8/9, 4 (C) 4, 18, 8/9 (D) 4, 8/9, 18
5. A circuit is connected as shown in the figure with the switch S is open. When the switch is closed, the total
amount of charge that flows from Y to X is : [IT-JEE 2007]
3uF % 6uF
ov
(A) zero (B) 54 uC (C) 27 uC (D) 81 uC
6. A parallel plate capacitor C with plates of unit area and separation d is filled with a liquid of dielectric constant

K = 2. The level of liquid is 3 initially. Suppose the liquid level decreases at a constant speed v, the time

constant as a function of time t is : [LIT-JEE 2008]

6e R (15d +9vt)e R 6e R (15d -9vt)e R
) —— B) —— " Q) —— D) -
5d + 3vt 2d* —3dvt —9v*“t 5d —3vt 2d* + 3dvt —9v“t
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Multiple Correct type question

1.

In the circuit shown in the figure, there are two parallel plate capacitors each of the capacitance C. The

switch S, is pressed first to fully charge the capacitor C, and then released. The switch S, is then pressed

to charge the capacitor C,. After some time, S, is released and then S, is pressed, After some time,
[IT-JEE 2013]

So_ SA Sp

CI C2

2V, 0=

(A) the charge on the upper plate of C, is 2CV  (B) the charge on the upper plate of C, is CV,
(C) the charge on the upper plate of C, is 0. (D) the charge on the upper plate of C, is -CV

Subjective Questions

1.

3.

In the circuit shown in figure, the battery is an ideal one, with emf V. The capacitor is initially uncharged. The
switch S is closed at time t= 0. [IIT-JEE 1998]

VvV = R C
WW\V— |

R B

(i) Find the charge Q on the capacitor at time t.
(ii) Find the current in AB at time t. What is its limiting value as t — o ?

At t = 0, switch S is closed. The charge on the capacitor is varying with time Q = Q (1 - e™). Obtain the value
of QO and o in the given circuit parameters. [IIT-JEE 2005]

R,

1
AAAAA.

1 \AAS

<
<

At time t=0, a battery of 10V is connected across points A and B in the given circuit. If the capacitors have no
charge initially, at what time (in seconds) does the voltage across them become 4V? [Take : /n 5 = 1.6,
/n3 = 1.1] [IIT-JEE 2010]
2uF
2MQ ﬁ
rol WW .
I
LA}
2MQ 2uF
PREVIOUS YEARS QUESTIONS ANSWER KEY EXERCISE -5(B)
Straight Objective type question 1. C 2. B 3. A 4. B 5. C 6. A
Multiple Correct type question 1. B,D
2t
cv [ -2 v vy CVR, R, +R,
. . . - -7 l_e 3RC sy s o— Y 3RC v — o=
Subjectivel. (i) 5 ( ), (i) i, °R 6Re ' 3R 2. Q, R, +R, ’ CRR, 3.(2)




