PHYSICS

Q.1

Q.2

Q3

Q.4

Q5

Q6

Assertion : The capacity of conductor, under
given circumstances remains constant irrespective
of the charge present on it.

Reason : Capacity depends on size, shape of
conductor and also on the memdium between the

plates. [A]

Assertion : Dielectric breakdown occurs under

the influence of an intense light beam.

Reason Electromagnetic radiations exert
pressure. [B]
Assertion : Work done in moving a charge

between any two points in an electric field is
independent of the path followed by the charge,

between these points.

Reason Electrostatic forces are non

conservative. e

Assertion : Farad is too big a unit of, Capdcity:

Reason : Capacity of earth-whichwig, the largest

sphere is in microfarad. [A]

Assertion : Capacity of a‘parallel plate condenser
increases on vafrodweing a conducting or

insulating stab between the plates.

Reasar) In both the cases, electric field intensity

between the plates reduces. [A]

Assertion : When charges are shared between any
two bodies, no charge is really lost, but some lost

of energy does occur.

Reason : Some energy disappears in the form of

heat, sparking etc. [A]

Q7

Q8

Q.5

Q.6

Q7

QS8

Statement — 1/Assertion : Two charges of
magnitude ¢ are placed at points A and B,
between the two plates of parallel plate capacitor
charged to a potential difference V as shown in
the figure. The force on the two charge is-same.
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and
Statement-2/Reason :

The electric, field inside the parallel plate
capaciter isuniform. [D]

Assertion : When charges are shared between
two bodies, there occurs no loss of charge, but
there does occur a loss of energy.

Reason : In case of sharing of charges energy of

conservation fails. [C]
Statement | Farad is too big a unit of
capacity.

Statement 11 : Capacity of earth- which is the
largest sphere is in microfarad. [A]
Statement | : Capacity of a parallel plate

condenser increases on introducing a conducting
or insulating slab between the plates.

Statement 1l : In both the cases, electric field
intensity between the plates reduces.  [A]

Statement | When charges are shared
between any two bodies, some charge is lost, and
some loss of energy does occur.

Statement 1l : Some energy disappears in the
form of heat, sparking etc. [D]

Statement | : The whole charge of a body can
be transferred to another body.

Statement 1l : Charge can not be transferred
partially. [C]
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Q.9

Q.10

Q.11

Q.12

Q.13

Statement | In a series combination of
capacitors, charge on each capacitor is same.
Statement Il : In such a combination, charge
can move only along one route. [A]

Statement-1 : When a dielectric slab is gradually
inserted between the plates of an isolated parallel-
plate capacitor, the energy of the system

decreases.

Statement-11 : The force between the plates
decreases. [C]
Statement-1 A parallel plate capacitor is

connected across battery through a key. A
dielectric slab of dielectric constant Kk is
introduced between the plates. The energy stored
becomes k times.

Statement-11 : The surface density of charge on
the plate remain constant. [C]

Statement - 1 Presence of an uncharged
conductor B in the neighbourhood of a charged
conductor A decreases the potential of charged
conductor A.

and

Statement - 2 : By induction negative chargé-is
produced on face of the conductor B_faCing
conductor A. The other face of the ufigharged
conductor B developes positive ehapge.yThe
negative charge on the conductor B iskcloser to
the conductor A in comparisono pesitive charge.
Hence negative charge “witl \ have more
dominating effect than positive Charge. Therefore,
as a whole potential of-the System decreases.

[B]

Statement-1: In/€ase of two concentric
conducting Sgherical shells having radii a and b (b
> a), the=capacitance of the system is always
4y

bs"a
Statement-11: The capacitance of two concentric
conducting spherical shells depends upon the

earthing of inner or outer shell.

Sol.[D] Statement-1 is wrong but Statement-11 is correct .

Q.14

Statement-1: By increasing temperature the
surface tension will decrease.

Sol.[A]

Q.15

Sol.[C]

Q.16

Sol.[C]

Q.17

Sol.[C]

Q.18

Sol.[C]

Statement-11 : By increasing temperature the
intermolecular force will decreased so surface
tension decrease.

Both statement are true & correct explanation.

Statement-1: A parallel plate capacitor is
connected across battery through a key. A
dielectric slab of dielectric constanteK is
introduced between the plates. The energy which
is stored becomes K times

Statement-11 : The surface density of Charge on
the plate remains constant or unchapgded.
Statement (1) correct Statément (d1) false.

Statement-1: Whemycharges are shared between
two bodies, there ‘accurs no loss of charge but
there does o¢cur4g loss of energy.
Statement|IN._In case of sharing of charges,
consegvatiorn of energy fails.

Statement (1) correct Statement (11) false.

Statement-1: A parallel plate capacitor is
connected across battery through a key. A
dielectric slab of dielectric constant K is
introduced between the plates. The energy which
is stored becomes K times

Statement-11 : The surface density of charge on
the plate remains constant or unchanged.
Statement (1) correct Statement (11) false.

Statement-1: When charges are shared between
two bodies, there occurs no loss of charge but
there does occur a loss of energy.

Statement-11 : In case of sharing of charges,
conservation of energy fails.

Statement (1) correct Statement (11) false.
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PHYSICS

Q.1 Match the columns for the capacitance of systems

in column-l to their respective  values of
capacitance in column-11
Column-I Column-I1
1) A o C2
0
W (D) e e —

(concentric shells)
Capacitance Cpg

® | D) |8 (Q) 2o

c—a
(Concentric shells)
Capacitance Cag
2
(R) _ ™o
log.(d/R)
(concentric cylinders)
Capacitance Cag
per unit length
A
d R
e
D Q) 4A_t20Y
(D) R O
B

(parallel wires of
radius R at separation,d)

Capacitance'Cas
per unit length
[A->QB>P;/Co>R;D—>9]

Q.2 In ‘the_civeuit shown in figure, the capacitor is
initially uncharged. At t = 0, the switch is closed at
position (1) and remain closed for long time. Then
at t =t’, switch is shifted to position (2).

C
||
17

Column | Column 11
(A) As the capacitor charges (P) Current in the
fromt=0tot=1t' circuit falls
exponentially
(B) As the capacitor discharge (Q) Current in the
ie fort>t circuit,grows
expenentially
(C) Maximum current in the (RxR, C
circuit depends on
(D) Time to achieve 50%
charging of the capacitor
depends on
[A>P;B>P7€>S;D—>R]

S)R

Q.3 Column-1I

(A) When g dielectric slab
is graduallyrinserted
betiween.the plates of
an isofated parallel
plate charged capacitor

(B) "When a dielectric slab
is gradually inserted
between the plates of a
parallel plate capacitor &
its potential is kept constant
by connecting battery

(C) When the plates of a (R) Work done by
parallel capacitor are pulled  battery is
apart, keeping its potential positive
constant by connecting
battery

(D) When the plates of a
parallel plate capacitor are  external agent
pulled apart, keeping its is negative
charge constant by disconnecting
battery
[A->PS;B>RS;C>PQ;D->Q]

Column-I1

(P) The electric
potential energy
of the system
decreases

(Q)Work done by
external agent is
positive

(S) Work done by

Q4 A capacitor of capacitance C is charged to a
potential V. Now it is connected to a battery of
e.m.f E as shown in the figure :
\Y

-
[
C

|
1

+

m
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Sol.

Q5

Column-11
(P) non-zero charge is
supplied by the +ve
terminal of battery to
+ve plate of capacitor

Column-1
(A) IfV =E, then

(B)IfV>E (Q)Zero charge is supplied
by + ve terminal of
battery to +ve plate
of capacitor

(R) non-zero thermal

energy will be dissipated

in the circuit

(C) If V <E, then

(D) If V #E, then (S) outer surfaces of the
plates of capacitor
have zero charge
A->QS;B>RS;C>PRS;D—>PR,S
For A : As potential difference across the
capacitor is same as that of e.m.f of battery, no
charge will be supplied by battery and hence work
done by battery =0 .
Ui=U;soAH=0
In all cases, zero charge appears on outer surfaces
of the plates of capacitor.
For B : AsV > E, so capacitor charges the battery
and hence thermal energy will be developed in
circuit.
For C : As V < E so battery performs some work
on the capacitor.
For D : Combination of B and C.

Match the entries of column | with'\theientries of
column 1.
Column-I Column-I1
(A) When a dielectric (P) heelectric potential
slab is gradually energy of the system
inserted between'the ) decreases
plates of an isplated
parallel plate capacitor

(B) When a dielectric
gradually-inserted
between the plates
of,a parallel plate
Capacitor and its
potential is kept constant

(Q) Work done by external
agent is positive

(C) When the plates of (R) Work done by battery
a parallel plate capacitor  is positive
are pulled apart and
its potential constant

(D) When the plates of (S)Work done by external
a parallel plate capacitor agent is negative
are pulled apart, keeping
its charge constant

Sol.

Q.6

Sol.

A—->PS, B>RS, C>PQ D—>Q

For A:

Charge is constant , C increases, so energy stored
decreases. System is isolated , S0 Wext. + Wei. =0
oo Wewt, + W, + Wbattery =0

ForB:
Potential is constant, C increases, .0, energgy
stored increases.
ie, dUu>0andWeg<0
charged of capacitor increase, it means work done
by battery is greater then zéro.
From W + We + Wbattery =0
Weyt, = — W(Wbattery + Wel.) =0
but Wbattery =2dU
For C:
Potential iS\constant,C decreases, Q decreases and
U alsocdecreases.
So, Wpattery, < 0,dU<0,Wq. <0
For D™
Charge is constant, C decreases, U increases
So, dU >0, We. <0, 50 Wex. >0

Match the following :

Column i Column 11
(A) o%/¢0 (P) C%J-m
(B) &0 (Q) Farad
© amper\:lieoond R) I
(D) % (S) metre

A->R, B->P,C>Q D->S

2 2
A S = go[gj = goE? = energy/volume

€p €g
2 2 2
Bo>F=—" q_,SO: - _ C
meg 2 (Fr)r J-m
coc=3 = M o parag = 2MPEre-secnd
vV Vv volt
E  (kq/r?)

Vv . .
or E has the units of length i.e., metre.
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Column-11

(P) The electric
potential energy
of the system

Column-I

(A) When a dielectric slab
is gradually inserted
between the plates of

Q7

an isolated parallel decreases
plate capacitor

(B) When a dielectric slab (Q)Work done by
is gradually inserted external agent is
between the plates of a positive

parallel plate capacitor &
its potential is kept constant

(C) When the plates of a (R) Work done by
parallel capacitor are pulled  battery is
apart, keeping its potential positive

constant

(D) When the plates of a
parallel plate capacitor are
pulled apart, keeping its
charge constant
A->PSB->RSC>PQD->Q

(S) Work done by
external agent
is negative

Q.8 Match the following -
Column | Column |1
(A) Capacitance of (P) Increase
parallel  plate when
capacitor separation
between the
plates of
isolated
capacitor
increases
(B) Potential (Q)L Independent
difference of metal of
across plates4of plates
parallel  plate
capaciter
(C) _Charge yon the (R) Increase by
plates of insertion  of
Capacitor dielectric

slab between

plates of
isolated
parallel plate
capacitor

(D)

Ans.

Q9

5C

Electrostatic (S)
potential
energy of

capacitor

Remain
constant  if
capacitor is

connected to
battery or

power source

A—-QRS;B—-PQS; C—Q; B->PQ/S

Referring to fig. match column-I with’column Il

il

<

(A)

(B)

(A)
6C

4C

8C

Column |
Capacitor 5C in
fig A

(P)

Capacitor 1.5 C
infigB

Q)

Column 11
Potential
difference
across no
other
capacitor in
the given
figure is
more than the
potential
difference
across
capacitor
Potential
difference
across no
other
capacitor in
the given fig.
is less than
the potential
difference
across

this

this
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(€)

(D)

Ans.

Q. 10

Sol.

Capacitor 2C in  (S)
figC

capacitor
Capacitor 8Cin (R) No other
figC capacitor in

the given

figure stores
an amount of
charge
smaller than
the stored in
this capacitor
Charge in
this capacitor
is more than
the charge in
any other
capacitor in

the given fig.

A->QR;B>P,R;C>Q,R;D>Q,R

In the given figure, the separation betweenathe

plates of C; is slowly increased to douhble,of its

initial value, then match the following~

2uF 4uF

———
C, C,

M
k

Column - | Column 11

(A) The potential difference (P) increases
across C1

(B), The'potential difference (Q) decreases
gcross Co

(€)' The energy stored in C; (R) increases by
a factor of 6
5

(D) The energy stored in C. (S) decreases by a
factor of 18
25

A->PR ;B->Q

;C>Q ; D>Q

Q.11

ANS,

(A

(B)

©

D)

Column - 11
(P) Potential

Column - |
If distance between
plates of capacitor difference across

(isolated) decrease plate is decreased

If dielectric is inserted (Q) capacitance of the
between plates of capacitor will
capacitor whose increase

plates are connected

with battery

If area of plates of < (R) Energy of
(isolated) capacitor capacitor will

is increased increase

If distance between  (S) Force between the
platesefeapacitor is plates will
decreased when decrease

plate of capacitor are

connected with battery

A->PQ;B->RQ;C»>PQS;D>RQ
(A) For an isolated capacitor

(B)

Q = constant
.. If distance between plate decrease, then
capacitance will increase.
Q=CcVv
V i
C

[.. as Cincreases V decreases]

Energy = Q—

2
2C
[as C increase energy decreases]
QZ

€0

Force F =

[as Q = constant, F = constant]
As battery is connected V = constant
as slab is inserted C increases

Energy U = %CV2

[.. as Cincreases U increases]
_ _Energy

Separation

[.. as U increases F also increases]

CAPACITANCE



(C) If area of plates of capacitor increases Q.13 Column - 1 Column 11

C increases. (A) When a dielectric slab  (P) The electric
as capacitor is isolated is gradually inserted otential ener
Q = constant g y P 9y
Q between the plates of of the system
V== .
C an isolated parallel decreases
[.. as Cincreases V decreases] plate capacitor
_ Q? (B) When a dielectric slab  (Q) Work@one by
U= =
2C is gradually inserted externahagent is
[.. as C increases U decreases] .
U between the plates of pesitive
F= dq a parallel plate capacitor
[.. as U decreases F decreases] and its potential is kept
(D) Capacitor is connected with battery constant
V = constant (C) When the’plates of a  (R) Work done by

as d decreases C increases ) . .
parallel‘capaeitor are battery is positive

U= %CVZ pUMed-apart, keeping
[.. as C increases U increases] ftspotential constant
Fe Q2 (B)=wWhen the plates of a (S) Work done by
2Ag parallel plate capacitor external agent
Q=CV are pulled apart, keeping is negative
[.. as Cincreases Q increases its charge constant

.. Fincreases]

Ans,. A->PS;B—->RS ;C—>PQ ; D>Q

Q.12  Two singly ionized isotopes of an<tlement are
accelerated from rest through the sameypoOtential
difference and they enter pefpendicular into a

Q.14 Inthe given figure, the separation between the

plates of C; is slowly increased to double of its

uniform magnetic field. initial value, then match the following :
Column - | Column - 11 Cy C,

(A) Their respectivé KE | (P) Remains constant JHHF
before entering.into v

magnetic field |

(B) Their respective KE (Q) Are equal

| Column -1 Column-11
during motion in (A) The potential (P) increases
magnetic field difference across C
(B) The potential (Q) decreases

(€) In the magnetic field (R) Straight line

ath traced is difference across C,

(C) The energy stored (R) increases by a factor of

(D) In the magnetic field (S) Circular arc in Cy 6
they cannot trace a 5
path in (D) The energy stored (S) decreases by a factor of
Ans. A5>Q;B—P;C—>S;D>R in C 18
25
Sol. A-> P, R; B—Q;

CAPACITANCE



C->S, Q; D - Q; Q.15 A parallel plate capacitor with air between its

Cy C, plates is charged using a battery and then
—|— disconnected from the battery.
Match Column — | with Column — 11 :
Column -1 Column - 11
|\,/ (A) Potential difference (P) Separation between
a between the plates the plates is increased
C= @ K
d will decrease if to 0 times the
As d is double . C becomes 2 = 1uF the initial value
2 and space hetween
2uF 4pF the plates)after the
#ﬂ_, separation has
Vi V2 increased, is
WF v completely filled
| with a dielectric
4 4 2 (here K is the
Vi= gXV = gV = §V =06V dielectric constant)
’ Vv (B) Electrit.field strength (Q)Separation between
Vo= =xV = — =0.3V bettweensthe plates will  the plates is
6 3 reduceif increased
1uF 4uF (@)=Electric energy stored (R) A dielectric with
#J_, in the capacitor will K> 1is filled
Vi \& decrease if between the
v plates of
| } capacitor
AV (D) Electric energy density (S) Separation
Vi= 5 0.8V will decrease if the plates is
v reduced
V= ?= 0.2v Sol. A->PRS;B>PR;C>PRS;D>PR

Potential ~ difference across @; “increases, Q.16  Match the column -
C, decreases.

. Column | Column 11
Energy stored : .
UiinC; = %clvf: LiondBy2 - 16,2 C\(|§ C
2 362 30 (@) I (p) Ceqbetweena & bis 2C

Ui inC2=£C2V22= 1><4><V— :§V2

2 2 9 9 C Cb
Urin Cy = &xix20v2 = 8 2

2 25 25

2

Urin Co'= l><4><V— :EV2

2 25 25

a
fl-zc
(b) ZC-I-—EII::—C'L (q) Ceq betweena & bis C
2C
2C

Rotential energy of C; decreases by % factor. ‘[_T

Potential energy of C, decreases.
b

CAPACITANCE n



(r) Ceq betweena & b is 3C

(A) (@ —>p,(b) >p, () —>q (d)—>r

(B) @ —>p (b)) >p, () >r (d)—>q

€@ —>r (b)—>p(c)—>aq (d—p

(D) (@ —>p, (b) >r,(c) >0, (d)>r [B]
Sol. @—->p (b)—>p (c)>r (d—>q

@
a
C
Cr2 %S: C2  Cq=2C—p
b
(b)
a
_|__-ch
2C %
2C 2C Ceq = 2C > p
b
a a, 1,2

1
(c), 2 ZC}—Zic 3 = CIZ%}— Cl2

b, 3,4

Q.

Ceq=3C >
(d)

Q.17

Sol.

Q.18

AL
SV

1

b

Cq=C—oq

Match the Column :
Consider the situation showi. The switch s is open

for a long time and then closed” Then:
N | |
| L

C C
AN
S
E
| L
I I
Column |
Column 11
(A) Charge flow through battery when S is Closed
CE?
Py —/—
(P) >
(B) Work done by battery
CE
Q) -
(C) Change in energy stored in capacitor
CE?
Ry ——
(R 2

(D) Heat developed in the system

(A) = (Q): (B) = (R); (C) — (R); (D) —(5)

Two identical parallel plate capacitor are
connected in series and the combination is
connected with a battery as shown. Some changes
in capacitor 1 are now made independently after
the steady state is achived listed in column I.
Some effects which may occur in new steady state
due to these changes on the capacitor 2 are listed
in column 1. Match the changes on capacitor 1 in
column | with corresponding effect on capacitor 2
in column 11

CAPACITANCE



Q.19

Sol.

(A)

(B)

(©)

||
11
cap.1
Column -1
(A) A dielectric slab
is inserted
(B) separation between
plates is increased
(C) A metal plate is
i nserted connecting
both plate
(D) Separation between
between
is plate decreased
capacitor

Sol. A—> Q;
C->PRST;

Column-I
When a dielectric slab
is gradually inserted
between the plates of
an isolated parallel
plate capacitor
When a dielectric slab
is gradually inserted

between the plates of a
parallel plate capacitor' &

cap.2

Column -I1

(P) charge on capacitor
increases

(Q) charge on capacitor
decreases

(R) Energy stored in
capacitor increases

(S) Electric field
the plates of
increase

(T) Potential difference
across the plate of
capacitor will increase

B—> PRST;

D->Q

Column-I1

(P) The electric
potential energy.
of the systeém
decreases

(Q) Worksdone by
external agent is
positive

its potential is kept ¢onstant

When the platesef a

parallel capacitor'are’pulled
apart, keeping its potential

constant

(D) When the pfates of a

parallélplate capacitor are
pulled apart, keeping its

charge constant

(R) Work done by
battery is
positive

(S) Work done by
external agent
is negative

A—> PSS B ->RSC—>PQ;D>Q

CAPACITANCE



PHYSICS

Q.1

Sol.

Q2

A parallel plate air capacitor is connected to a
battery. If plates of the capacitor are pulled
further apart, then which of the following
statements are correct ?

(A) Strength of electric field inside the
capacitor remain unchanged, if battery is
disconnected before pulling the plate.

(B) During the process, work is done by an
external force applied to pull the plates
whether battery is disconnected or it remain
connected.

(C) Potential energy in the capacitor decreases
if the battery remains connected during
pulling plates apart.

(D) None of the above [AB,C]

v -CV

\Y4

If battery is disconnected and plate are pulled
apart, then charge will remain constant

Q .,.0
2A g A

..E remain same (A) is correct
work is done against attractive force by Fex

E=

+

! ele. F;ext

(B) is correct
U= L CVv?
2
V ='constant [as battery is connected]

cq A .
C'= "% " asd increase, C decrease

. U decrease, option (C) is correct.

You have a parallel plate capacitor, a spherical
capacitor and cylindrical capacitor. Each
capacitor is charged by and then removed from
the same battery. Consider the following
situations

(i) separation between the plates of parallel
plate capacitor is reduced

(ii) radius of the outer spherical shell of the
spherical capacitor is increased

(iii) radius of the outer cylinder of cylindrical
capacitor is increased

Which of the following is correct 2

(A) In each of these situations (i), (i) and (iii),
charge on the given capacitor remains the
same and potential difference across it also
remains the same

(B) In each of theSessituations (i), (ii) and (iii),
charge onthe/given capacitor remains the
same put potential difference, in situations
(i) andu(iii)/ decreases, and in situation (ii),
increases

(C)Imeach of these situations (i), (ii) and (iii),
charge on the given capacitor remains the
same but potential difference, in situations
(i), decreases, and in situations (ii) and (iii),
increases

(D) Charge on the capacitor in each situation
changes. It increases in all these situations
but potential difference remains the same

[C]

Three capacitor each having capacitance C = 2 uF
are connected with a battery of em.f 30 V as

shown in the figure. When the switch S is closed,

1

then —

(@ Jpuun

o-——- O

30V
(A) the amount of charge flown through the

battery is20 n C
(B) the heat generated in the circuit is 0.6 mJ
(C) the energy supplied by the battery is 0.6 mJ

CAPACITANCE



(D) the amount of charge flown through the
switch S is 60 uC
Sol. [A,C,D]
The charges stored in different capacitors before
and after closing the switch S are :

H =
he
1 = 40uC
20uC
I
ll
30V
1l =
11 |
. 60uC
11
|
|1
30V

The amount of charge flown through the battery
is g=20uC

.. Energy supplied by the battery is :
U=qV=(20x10°) x (30) J

=0.6 mJ

Energy stored in all the capacitors Jefore
closing the switch S is :

1 1 (4.,
Ui= 3 Cra V2= 2 (gxlo "‘j (80)2=0.6 mJ

and after closing the switch,

Ui= 2 CouV?= 2 (290 (307 = 0.9 mi

.. Heat generated,
H=AU=(Us- U} =0.3mJ
and charge flown through the switch is 60 uC.

Q4 A parallel plate capacitor is charged and then
disconnected from the source of steady e.m.f.
The plates are then drawn apart farther. Again it

is connected to the same source. Then :
(A) the potential difference across the plates
increases, while the plates are being drawn

apart

(B) the potential difference across the plates
decreases during the drawing apart of the
plates

(C) the charge from the capacitor flows into the
source, when the capacitor is reconnected

(D) the electric intensity between the plates
remains constant during the drawing apartiof the
plates [A,C,D]

Q.5 Three capacitors each having )capacitance
C = 2uF are connected with a battery of emf 30
V as shown in figure. When the switch S is
closed :

(AYy'the amount of charge flown through the
battery is 20 uC

(B) the heat generated in the circuit is 0.6 mJ

(C) the energy supplied by the battery is 0.6 mJ

(D) the amount of charge flown through the
switch S is 60uC

Sol. [A,C,D]
The charges stored in different capacitors
before and after closing the switch S are

?FO“C 40uC 60uC
. g o e
20uC —i=
I I
30V 30V
before after

The amount of charge flown through the
battery is q =20 uC

Energy supplied by the battery is

U=qV=(20x10°) (30)J

Uu=06 mJ
Energy stored in all the capacitors before
closing the switch S is

Ui= 1 Chet V2 = 1(£><1O‘6J (30)?

2 2.3
=0.6mJ

and after closing the switch

Us = % ChetV?2 = % (2 X 1076) (30)2

CAPACITANCE



Q.6

Sol.

Q7

Sol:

=09mJ
.. Heat generated H = U — (Us — Uj)) = 0.3 mJ
and charge flown through the switch is 60 pC.

In the circuit shown in figure.

0 20 30
A — AV — WA
C 1 J_ C ZJ_
MWW —|_ MWW —|_ MWW
20 1 30
L
'120v

C1 = C, = 2uF. Then charge stored in :
(A) capacitor Cy is zero

(B) capacitor C; is zero

(C) both capacitors is zero

(D) capacitor Cy is 40 uC

(B.D]

Potential difference across C; =20 V
Potential difference across C, =0V
Charge stored on C;=40uC

and Charge stored on C, =0 uC
20V 40V 6OV
> <> >

;];53 guu 35\2
C1-|— -|- C
20 10 30
> > >

A parallel plate air capacitor is connected to a

battery. If plates of the capacitor=are pulled

further apart, then which of/the following
statements are correct -

(A) Strength of electric*field inside the capacitor
remain  unchanged,y if battery is
disconnected befere pulling the plate.

(B) During the ‘proeess, work is done by an
external ~ force- applied to pull the plates
whether battery is disconnected or it remain
connected.

(C)wPotential energy in the capacitor decreases
if the battery remains connected during
pulling plates apart.

(D) None of the above

[A,B,C]

cVv -CV

Q38

Q.9

If battery is disconnected and plate are pulled
apart, then charge will remain constant

E= Q X 2= Q
2A€0 AGO

E remain same (A) is correct work is done
against attractive force

+ _
| Fele | Fext by Fext. (B) is
correct.
U= % CV?
V = constant [as battery is connected]
C= M
d
as dincrease
C decrease Uldecrease

option (C) is correct.

A parallel>yplate capacitor of plate area A and
plate\separation d is charged to potential
difference VvV 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 work
done on the system, in question, in the process

of inserting the slab, then - [NT-91]
AV KAV
A)Q=2Z B)Q=20
d d
2
©E= 2 ©Ow=2 [ —i}
Kd 2d K
[A,C,D]

A large non-conducting sheet M is given a
uniform charge density. Two uncharged small
metal rods A and B are placed near the sheet as
shown in figure-

M

CAPACITANCE



Q.10

Q.11

Q.12

(A) M attracts A
(C) A attracts B

(B) M attracts B
(D) B attracts A
[A,B,C,D]

Each plate of a parallel plate capacitor has a

charge g on it. The capacitor is now connected

to a battery. Now -

(A) The facing surfaces of the capacitor have
equal and opposite charges

(B) The two plates of the capacitor have equal
and opposite charges

(C) The battery supplies equal and opposite
charges to the two plates

(D) The outer surfaces of the plates have equal

charges [A,C,D]

The separation between the plates of a charged
parallel plate capacitor is increased. Which of
the following quantities will change ?
(A) Charge on the capacitor
(B) Potential difference across the capacitor
(C) Energy of the capacitor
(D) Energy density between the plates
[B.C]

Following operations can, be, performed on a
neutran capacitor -

X —connect the capagitor to a battery of emf ¢.
Y —disconnect the battery

Z —reconnectthe battery with polarity reversed.
W-insert-a.dielectric slab in the capacitor
(AN\IPXYZ (perform X, then Y, then, Z) the

stored electric energy remains unchanged
and no thermal energy is developed

(B) The charge appearing on the capacitor is
greater after the action XWY than after the
action XYW

(C) The electric energy stored in the capacitor

is greater after the action WXY than after
the action XYW

Q.13

Q.14

(D) The electric field in the capacitor after the
action XW is the same as that after WX
[B,C,D]
A, B & C are three large, parallel conducting
plates horizontally. A & C are rigidly fixed and
earthed. B is given some charge. Under
electrostatics and gravitation forces B may, be

A

F

(A).in equilibrium if it closer to A thanto C
(B)+in equilibrium midway between A and C
(C) in equilibrium if it is closer to C than to A
(D) B can never be in stable equilibrium
[A.D]

A charge Q is imparted to two identical
capacitors in parallel. Separation of the plates in
each capacitor is dy. Suddenly, the first plate of

the first capacitor and the second plate of the
second capacitor starts moving to the left with
speed v, then —

(A) Charge on the two capacitor as a function

Q(dg—vt) Q(dg +Vt)

of time are ,
2dg 2dg

(B) Charge on the two capacitors as a function

Qdy Qdy

of time are ,
2(dg—vt)  2(dg+Vi)

(C) Current in the circuit will increase as time
passes
(D) Current in the circuit will be constant
[A.D]

CAPACITANCE



Q.15

Q.16

In the circuit diagram shown below :
3uf B 1uf

RN A

3uf 1pf
L, T

1uf

A iH| C
50v

(A) The effective capacity between A and C is
3
— pf
2 H

(B) The effective capacity between A and C is
5
— pf
2 H

(C) The potential difference between A and B
in steady state is % volt
(D) The potential difference between B and C

in steady state is % volt [B,D]

Two plates of a parallel plate capacitors ¢carry
charges g and —q and are separated by a distance
x from each other. The capacitor,is connected to

a constant voltage source “W,.y'The distance

between the plates is-changedto x + dx. Then in

steady state :

*q 4

(A)rChange in electrostatic energy stored in the

capacitor is

(B) Change in electrostatic energy stored in the
.o =Ux
capacitor is ——
dx

(C) Attraction force between the plates is
1/2 qE
(D) Attraction force between the plates is gE
(where E is electric field between the plates)
[AC]

Q.17

Q.18

Q.19

Q.20

A dielectric slab of thickness d is inserted in a
parallel plate capacitor whose negative plate is
at x = 0 and positive pate is at x = 3d. The slab
is equidistant from the plates. The capacitor is
given some charge. As x goes from 0 to 3d -
[IT -JEE 98]
(A) the magnitude of the electric field remains
the same
(B) the direction of the electric field remains
the same
(C) the electric potential increases continuously
(D) the electric potential increases at first, then
decreases and againdfncreases
[Ans. B,C]

A parallel plate, condenser is charged by a
battery. The-batteryyis removed and a thick glass
slab is placed between the plates. Now-
[REE-98]
(A) the capacity of the condenser is increased
(B).the'electrical energy stored in the condenser
is decreased
(C) the potential across the plates is decreased
(D) the electric field between the plates is
decreased
[Ans. AB,C,D]

A metallic sheet is inserted between plates

parallel to the plates of a parallel plate

capacitor. The capacitance of the capacitor -

[REE-2000]

(A) increases

(B) is independent of the position of the sheet

(C) is maximum when the metal sheet is in the
middle

(D) is maximum when the metal sheet touches
one of the capacitor plates [Ans. AB]

A parallel plate air capacitor is connected to a

battery. If plates of the capacitor are pulled

further apart, then which of the following
statements are correct ?

(A) Strength of electric field inside the capacitor
remain  unchanged, if battery is
disconnected before pulling the plate

(B) During the process, work is done by an
external force applied to pull the plates
whether battery is disconnected or it
remains connected

(C) Potential energy in the capacitor decreases
if the battery remains connected during
pulling plates apart

CAPACITANCE



(D) None of the above [AB,C]

Sol. If battery is disconnected and plate are pulled
apart, then charge will remain constant
Cv -cv
\%
|
E= Q X2= Q
2A80 ASO

. E remain same
(A) is correct
Work is done against attractive force by Fex

+ —
Fele Fext
— |—
(B) is correct.
u=tov
2
V = constant [as battery is connected]
C _ SOA
d
as d increase
C decrease .. U decrease

Option (C) is correct.

CAPACITANCE



PHYSICS

Q.1

Sol.

Q.2

Each plate of a parallel capacitor has area
S =5 x 10°% m? and are d = 8.85 mm apart.
Plate A has a positive charge gq; = 10° Cb and
plate B has charge g2 = + 2 x 101° Ch. Energy
supplied by a battery of emf E = 10 volt when
its positive terminal is connected with plate A

and negative terminal with plate B is ..... 107°
Joule. [0001]
A B
4

101°—x|:|x —xH 2x 107 +x
A B
100_x=2x1010+x
2x=-1010
Xx=-5x101"Ch

g+x
q
E

Kirchoff law
g+x=CE
g =CE-x

_ &S E_ (= %11

= (=5%40%)

=10 x5 x 1012+ 5 x 1071= 10 Cb
Energy supplied

FQE =10 x 10 = 10-° Joule

In the figure’shown, the emf E for which charge
on 2uFeapacitor is 4 uCis ....... x 17 volt.

1V 1pF
—i
2V 2pF
4
3v  3uF
e

Sol.[2]

Q.3

= 2 volt

N

Potential across 2uF =

Qi+Q2+Q3=0
(4-E)x1+7%3+[2x2+5x1]=0
4-E+21+9=0

E =34 volt

In figure C1 = 2uF C; = 6uF & C3 = 3.5 pF. If
break down voltages of the individual capacitors
are™Vvy = 100 V, V2 = 50V & V3 = 400 V.
Maximum voltage can be placed across points a &

b is ----x % volt.

1

Ci__

C.

Sol. [4]

Now

Vi

<

,__I_a t
v <—applied voltage
:I: —V

2uF

o
=
T

4*

<
I
x
<
I
I
<

<

<

N

1
NP 0l

EV <100 = V<4—OO
4 3

%<50 = V<200V

V <400 = V<400

CAPACITANCE



Q.4

Sol. [6]

Q5

Sol. [5]

Common solution V < 4_?

A capacitor of capacity 2uF is charged to a
potential difference of 12V. It is then connected
across an inductor of inductance 0.6mH. The
current in the circuit at a time when the
potential difference across the capacitor is 6.0
volt is
...... x 10*Amp.

In case of oscillatory discharge of capacitor

through an inductor

. 1
g =qo c0s ot with ® = —
JLC
q=CV
cosor= -V _0_1
o Vo 12 2
ot = =rad
5
o= i = & rad/sec
LIC V12
dq .
Il = — =—qow SIn ot
a o
[ 1]=CVoo sin ot
5
=2x10°%x 12 x 10 x£:0.6Amp
Ji2© 2

A parallel plate capacitor is maintained at a
certain potential difference. When a 3mm thick
slab is introduced between\the\plates, in order to
maintain the same potential difference the
distance between the plates is increased by 2.4
mm. Find the dielggtric constant of slab.

q=q

CoVo =€V

Co—_-c

€ A

d
€ A

d7t+L
K

asV =Vqgiven

C():

Ci=

But by increasing d to d + 0.24 cm then
GO A

C1 becomes C = n
(d +0.24—t)+K

Q.6

Sol

Q7

Sol.

d=d+0.24—t+ L
K

Two identical capacitors are connected as
shown and having initial charge Qo. Separation
between plates of each capacitor is do,/Suddenly
the left plate of upper capacitor and. right jplate
of lower capacitor start moving(with speed v
towards left while other plateof each’capacitor
remains fixed.

QoV
2d,

(in amp) in the cireuitisu......... X 4 ampere.
Qo

V|

M

(given = 10 amp)NThe*value of current

[5]
&_G

C;, G

g1+ 2 =2Q0
C,= € A 7
do+Mt

€ A
do—Mt

G _Go-M
q, do+\Wt

2d,
=2
=G (d0+\/tj R

do—Mt
+ =2
=02 Q2{d0+ J Qo

2Qy
=220 (gy+ Vi
=02 24, (do+ V1)

| = d&:%
dt  dg

A leaky parallel plate capacitor is filled

=20 amp

completely with a material having dielectric
constant K = 5 and electric conductivity
6 =74x102 QT m™ If the charge on the plate
at the instant t = 0 is q = 8.85 pC, then the
leakage current at the instant t = 12 sec

CAPACITANCE



Q.8

Sol.

Q9

Sol:

As in case of discharging of a capacitor through
a resistance

q=q e VR
iZiﬁzq_oe—t/CR
dt CR
gy KA d s K
Here, CR = | =° == s p=
( d j(pA] o
1/c]
12
ie, CR= w =
7.4%x10™
So.i= M o-12/6
! 6
-6
- % [Ase=2.718, e?=17.39]
X[,
=020 n A

A capacitor has charge 50uC. When the gap
between the plates is filled with glass wool,
then 120uC charge flows through the battery to
capacitor. The dielectric constant of glass wool

[2]
KC
50, ,-50 170, ,-170
| | V
[ .
50 120
V= — = =
C KC
M |
N ™™
@ = @ = K= E) = 2.4
C KC 50

An isolated ‘parallel” plate capacitor is
maintained~at a \certain potential difference.
When a_3 mm thick slab is introduced between
the plates,.in order to maintain the same
potential *difference the distance between the
plates is increased by 2.4 mm. Find the dielectric
constant of slab.
(5]
q= q', CoVo=CV,Co=C
as V =V given
©A oo SA

d d-—t+ t

K

Co:

But by increasing d to d + 0.24 cm then

Q.10

A
C1 becomes C = So

t
d+0.24-t)+—
(A+024—)+

d=d+024-t+ l,K: _t =5

K t-0.24
A capacitor has charge 50uC. When the gap
between the plate is filled with glass.avook, then
120uC charge flows through the, battery to

capacitor. The dielectric constant of glass wool

S0l.[0002]

170 . ,—-170

120
KC

1Y
II

50 120

_120 120 _
C KC

— =24
50

CAPACITANCE



PHYSICS

Q.1

Sol.

Q.2

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’ select incorrect
alternative

2Q -Q

P

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

(B) The potencial difference between the plates
will be 3Q/2C

(C) The energy stored in the electric field in the

9Q?

region between the plates is ——
8C

(D) The force on one plate due to the other
Q2
2ne, d?
_Q +—Q :E=—3Q
2Agy  2Ag 2A¢g,
2Cd 2C
(i) F=EQ/2
2
£[2Q) Q9 _-Q
2A¢gg 1 Ag

plate is

[D]

Three capacitors A,B and C each of capacitance
luF\are connected as shown. The charge on
capacitor C is —

oV
L
A= B—— —=C
|
M8 v
(A) 4 uC (B) 6 uC
(C)8uC (D)2 uC [A]

Sol.

Q.3

Sok.

Sol.

Q.5

Equivalent circuit
B

—

C

1
12v
A parallel plate capaciter is made by stacking
10 identical metallic platestequally spaced from
one another andshaving the same dielectric
between the plates; The alternate plates are then
connected{ My, capacitor formed by two
neighbouring™plates has a capacitance C, the
total*eapacitance of combination will be -

C
(A) )
(C) 9C
Ceq=(n—1)C:9C

C
(B) 0y

(D) 10C [C]

A capacitor of capacitance 1 pF is filled with
two dielectrics of dielectric constants 4 and 6.
What is the new capacitance ?

=

(A) 10 pF (B) 5 pF

(C)4 uF (D) None of these [A]
rn+er

Ceq = (—e 1 26 2]0

= [izesj (AuF) =5uF

Separation between the plates of a parallel plate
capacitor is 5 mm. This capacitor, having air as
the dielectric medium between the plates, is
charged to a potential difference 25 V using a
battery. The battery is then disconnected and a
dielectric slab of thickness 3 mm and dielectric
constant K = 10 is placed between the plates, as
shown.

Potential difference between the plates after the

dielectric slab has been introduced is -

CAPACITANCE



Sol.

Q.6

amp

[<=3mm—>1
I&‘Smm__ﬂ
(A) 185V (B) 135V
(C)115V (D)6.5V

[C]

The capacitor is charged by a battery of 25 V.
Let the magnitude of surface charge density on
each plate be . Before inserting the dielectric
slab, electric field strength between the plates,

E= g: X
g d
or E= 2 = 2—53 = 5000 N/C
g 5x10

The capacitor is disconnected from the battery
but charge on it will not change so that ¢ has
the same value. When a dielectric slab of
thickness 3mm is placed between the plates, the
thickness of air between the plates will be 5 —.3
= 2 mm. Electric field strength in air will.have
the same value (5000 N/C) but inSides the

dielectric, it will be 2220 = 2000
K A0

=500 N/C

so potential difference S\E4ir Gair + Emed med
=5000 x (2 x 10-%) %500 x (3 x 1079)
=115V

Current, versus time and voltage versus time
graphs‘ef-a=eircuit element are shown in figure.

1(A) V(Volt)
N
0 >
sec

The type of the circuit element is :
(A) capacitance of 2 F
(B) resistance of 2Q)

Sol.

QS8

Sol.

(C) capacitance of 1 F
(D) a voltage source of em.f 1V

[C]
In case of a capacitor
qg=CV
._dg dv
iz=—=C| —
%~ (5
av = 40 VIs=1.0VI/s

dt 4.0
Therefore, if C = 1 F thenN =)1x1 = 1A
(constant)

A circuit element s placed’in a closed box. At
time t = 0, @awconstant current generator
supplying a current of | amp is connected across
the box. Potential” difference across the box
varies according to graph shown in the figure.
The glément.in the box is :

V (volts)

87
2—+
L

3 t/s

(A) a resistance of 2 ohm
(B) a battery of em.f6 V

(C) an inductance of 2 H
(D) a capacitance of 0.5 F [D]

A,B,C,D,EF 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 :

A B Cﬁ EF
! .
Ok S

[C]

CAPACITANCE



Q9

Sol.

Q.10

A . .
Cefr =8°T since effective capacitance between

plates A and E is zero
U= l CV2= %
2 2d

V2

Three identical metal plates of area 'A' are at
distance d; & d, from each other. Metal plate A
is uncharged, while plate B & C have respective
charges +q & — q. If metal plates A &C are
connected by switch K through a consumer of
unknown resistance, what energy does the
consumer give out to its surrounding ?

Assume d;=d; =d

A
B *q
E,——C -
K
2 2
q°d q°d
A) —— B) —
( ) 480A ( ) SOA
2 2
q-d 2q°d
C) — D) —
( ) 280A ( ) 80A
[A]

b

2

2
Energy loss = 1.C° et lgxq_z
2C+C 22 C
= i = qzd
AC ~ 4gA

Initially KLis closed, now if K is also closed,
find the_heat, dissipated in the resistances of
connegtting wires

C c| ¢
!

c K

L

2

1oy 2
(W) 5 Cv ®) 5 CV
1o 1o
© 5 cv () 5 CV

Sol.

Q.11

[C]
When K is closed

C

—
B +Q Q

\Y
R | R
Q=CVv
energy U; = % CVv?

When K3 is also closed

1R
3 I 4
L |~
_
Equivalent circuit
sl
< T
1 1 {1
C 2 5
6 1|
Ceq =C+ E = E
3 3
1_5C 5
Energy Us= = x == V2= = CV?
gy Us 2% 3 5
Charge supplied by battery after closing K»

= §CV7CV: 2CV
3 3

Energy supplied by battery = Us — U; + AH
ECVZ: ECVL 1CV2+AH
3 6 2

S AH = lCV2
3

Find the capacitance between the inner & outer

curved conductor surface as shown in figure

,730°.
s
20mm 5mm
(A) 6.86 PF (B) 1.86 PF
(C) 3.26 PF (D) 12.63 PF

CAPACITANCE
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AN

S

\“\1\\1|
I

<, KRdOxh
b

all small discs are in parallel

dc =

2. Ce = Z dc = Tdc
6=0

Q.12  Capacity of an isolated sphere is increasedwn
times when it is enclosed by an-earthed

concentric sphere. The ratio of theirfadii,is >
2

n f
A) — ) —
(A) 1 (B) X

2n 2n +1
C) — D
© n+1 ®) n+1

Sol.  [B]

1
Ci1=4neoRy
and C, = 4nego RiR>

Ro-Ry

Given that C, = nC,

R5R
or A: an
Ry -Rq

R
Ryo/Ry -1
R

or ~2 - N
Rl n-1

Q.13 A capacitor is composed of three parallel
conducting plates. All three plates are<0f'same area
A. The first pair of plates are kept a‘distance d;
apart and the space between them,is/filled with a
medium of a dielectric_&1.The corresponding data
for the second pair-are.dy & e respectively. What

is the surface charge density on the middle plate ?

d d;

g €
A) goV| =L+ =2
()80{ } d,  d,

(B) - sov[ﬂ + 8—2}

g € g €
C) 2g,V| L +22 D) —2g,V| L 4+22
(C) 2¢ [lerdJ (D) €o {lerdJ

Sol.  [A]

Equivalent circuit

l%j@3 1133

Middle plate

Total charge on 2 & 2' plate = {SIZ_OA + 82§0A }V
1 2

& e
ZgV | L4+22
C =& |:dl d2:|

CAPACITANCE



Q.14

Sol.

Q.15

Sol.

A thin conducting plate is inserted in half way
between the plates of a parallel plates capacitor

of capacitance C.

Conducting plate
~

What does the value of capacitance, if both the

plate of capacitor is shortened ?

(A) C (B) 2C
(C)3C (D) 4C
(D]
1
l/
5 d/21
2!
3
3!
G
1
1 )
-2 x (EoA)XZ -4 EoA - 4C
d d

An air parallel plate capacitor has capacity C.
When the area and distancesbetween the plates

is doubled, the capacitance is Cs, then % is—

(A) 1 (B)2
(C)3 (D)4 [A]
_\EoA
Vi
& €9(2A) -c
2d
&: 1
C

Q.16

Sol.

Q.17

Sol.

Q.18

Sol.

Equivalent capacitance in the circuit is —

15 uF
3uF 3uF
— -
1.5 uF
(A) 1.0 uF (B) 2.0 uF
(C) 1.5 uF (D) 3.0 uF [A]

3uF  3uF 3uF

A -

= Ceq = 1HF

The two spheri¢al shells are at large separation
one of them>has radius 10 cm and has 1.25 uC
charge. The other is of 20 cm radius and has
0.75 .uC._charge. If they are connected by a
conducting wire of negligible capacity, the
charge on the shells are-

¢A) 1 uC, 1uC ®) % uC, guC
4 2
(C) SHC, ZuC (D) 0.25 uC, 0.25 uC

[A]
Total charge =1.25 uC + 0.75 uC =2 uC
g1 Q2 =R1:Ry=1:2
1 2

" '==x2 = —uC
4. 3 3“

2 4
R — 2:— C
d, 3>< 3“

A capacitor of 10 pF is connected to a source of
50 V and then disconnected. When the space
between the plates is filled with teflon of
dielectric constant 2.5. The new potential
difference is —

(A)20V (B) 20.8
(C) 238V (D) 25V [A]
Battery disconnected so Q = constant
C'=25C
-, 1
C C
= l = ﬂ =20 volt
25 25

CAPACITANCE



Q.19

Two metal spheres of capacitances C; and C,

carry some charges. They are put in contact and

then separated. The final charges Q; and Q, on

them will satisfy -

(A) & < & (B) & = &
Q: C; Q C;
© > O E-2 @
2 2 2 1 Q.23
Q.20 How much positive charge should be given to
the earth so that to have same potential that of a
positively charged sphere of 1 pnC and radius
1 cm. Radius of earth = 6400 km -
(A) 600 Coulomb (B) 640 Coulomb Sol
(C) 340 Coulomb (D) 240 Coulomb
[B]
Q.21  Find the equivalent capacitance between A and B.
A 8uF 8uF 8uF 8uF QP4
° I [ | [ [
I I | |
p— TV p— Y| p— TV T —AuF —_8uF
B
(A) 2 pF (B) 6 uE
(C) 8 uF (D)d2uF [C]
Q.22  Five identical plates each/of area A are joined as Sol

shown in the figure’the distance between the
plates is d.\The plates are connected to a
potentiak difference of V volts. The charges on

plates 1’and 4 will be —

-

2|_3—4l 5 _____+V

(A) SoAV, 280AV

d d
(B) —SoAV ZSOAV

d ' d
(C) SoAV —280AV

d ' d

—ggAV  —2g5AV

() %=, =2 [C]

A condenser of capacitance 20 pF has been
charged to 100 V. It Jis now>Connected to
another uncharged condenserein parallel. The

common potential ‘becomes 40 V. The
capacitance of apethereondenser is -
(A) 15 uF (B) 5 uF
(C) 10 uF (D) 16 pF [A]
C= lOpF C=?
V1 =100 V V,=0
Veommom="40 V
Veommon = ————=
C,+C,

The net capacitance between A and B is

C C
A—]
Be—]
C
(A)6C ® =
© % (D) None of these [B]

Use Junction method

A-—|X)—l

X
B Y X

CAPACITANCE



Q.25

Q.26

Q.27

If Cy is the capacitance between two adjacent

plates, find the capacitance of the combination

between A and B —

A_\ B
C, 3c,

= ® 0

® = (D) 2Cy [B]

Four equal capacitors , each with a capacitance
(C) are connected to a battery of E.M.F 10 volts
as shown in the adjoining figure. The mid point
of the capacitor system is connected to earth.

Then the potentials of B and D are respectively —

(A) + 10 volts, zero volts
(B) + 5 volts, — 5 volts
(C) — 5 volts, + 5volts

(D) zerowoltsy 10 volts [B]

The equivalent capacity between the terminals

Xand Y in the figure shown will be —

ox

200pr—

200pr 100pf

1000 100pr =-100pf
P

> 1 T

Q.28

Q.29

(€)

(A) 100 pF
(C) 300 pF

(B) 200 pF
(D) 400 pF [B]

What is the capacitance of the capacitor of
square plates of area A, Shown in figure —

€0 A K1K2 €0 A Kl(Kl + Kz)

(B)
44 K1+K2 d 3K1+K2
€0 A Kl(Kl +3K2) (D) €0 A
4d Kl + K2 4d(K1 +3K2)
[C]

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 as shown in the fig. The
capacitor is connected to a battery of emf E. The

current in the circuit varies with time as

>y — E

|
(A) : ®) L )

(©)

CAPACITANCE




Q.30

Q.31

Q.32

Q.33

Find the capacitance of a system of three
parallel plates each of area A separated by
distance d; and d,. The space between them is
filled with dielectrics of relative dielectric
constants €1 and g. The dielectric constant of
free space is g0 —
(A) 818280A
81d2 +82d1
(B) 818280A
81d1+82d2
€180A
go(e1 +&2)didy
A

D A
®) €1€260(e1dy +22d3) A

(©)

For making a parallel plate capacitor , two
plates of copper, a sheet of mica
(thickness = 0.1 mm, K = 5.4), a sheet of glass
(thickness = 0.2 mm, K = 7) and a slab of
paraffin (thickness = 1.0 cm, K = 2) are
available. To obtain the largest capacitance,
which sheet should you place between the
copper plates ?
(A) Mica

(C) Paraffin

(B) Glass
(D) None of these

[A]

The capacity of a parallel plate condenseér is Co.
If a dielectric of relative permiittivity ‘e, and
thickness equal to one Aourth the plate
separation is placed betweémtheyplates, then its

capacity becomes C.Thenvalle of C£ will be-
0

A) (B) e

4e, +1 3e, +1

3e 2¢e
C r D r B
()28r+1 ()ar+1 [B]

In the adjoining diagram the capacitors C; and
C, are connected to battery. Air is filled
between the plates of C; and a dielectric is filled

between the plates C», then -

Q.34

Sol\

Q.35

Sol.

Q.36

+ C, C

— 7R ——¢o

N q2 ql

(A) Q1< Q2 (B) g1 > 02
©C)a+q (D) None ofthese

[A]

Figure below shows foup~plates each of area A
and separated from onge anather by a distance d.
What is the capacitaneeibetween P and Q —

-

iy 2g9A
(A) q (B) r

By using point potential method
equivalent circuit is

i
ZEOA
d

Ceq =

In the adjoining figure given below, charge on
10 pF capacitor is —

Il
LAl
10 pF

i
20 pF 20 pF

200V
(B) 16 x 104 C
(D)8x104C  [A]

(A)2x103C
(C)4x103C
VlOpF =200V

. Q=CV=(10x10°) (200)=2 x 103 C

Separation between the plates of a parallel plate
capacitor is 5 mm. This capacitor, having air as
the dielectric medium between the plates, is
charged to a potential difference 25 V using a
battery. The battery is then disconnected and a
dielectric slab of thickness 3 mm and dielectric
constant K = 10 is placed between the plates, as

CAPACITANCE



Sol.

Q.37

Sol.

shown. Potential difference between the plates
after the dielectric slab has been introduced is —

<3mm>
<—5mm—>
(A) 185V (B) 135V
(©) 115V (D) 6.5V
[C]

The capacitor is charged by a battery 25 V. Let
the magnitude of surface charge density on each
plate be o. Before inserting the dielectric slab,
field strength between the plates,

E = g = X
g d
or == _ 2 5 =5000 N/C
€0 5x10™

The capacitor is disconnected form the battery
but charge on it will not change so that ¢ has
the same value. When a dielectric slab of
thickness 3 mm is placed between the plates, the
air thickness between the plates will be
5 — 3 = 2 mm. Electric field strength in air will
have the same value (5000 N/C) but inside, the
dielectric, it will be 5000 _ 5000 _ 500.N/C
K 10

So potential difference

= Eair dair + Emed Orfed

= 5000 x(2x10°%),+500 x (3x10°3%)

=115V

The equivalent capacitance of the combination
of the capacitors is’—

[ SerL L1
T0pF 6uF

I4uF

]
(AY3.20 pF
(C) 3.90 pF

oneL L
10pF 6 “F,

I4MF

(B) 7.80 uF
(D) 2.16 pF [A]
1 16uF

1 4uF

—

Q.38

Sal.

Q.39

Sol.

In the given fig. the work done by battery after

the switch S is closed —

10 uF
T |
1| i

4V — —— A0k

|

(A) 100.u3
(C).80)

(B) — 100 Wl
(D)-80 W [C]

Before the switch S is closed

Qi=Ceq V
=5x4=20nuC
When the switch S is closed
Qr=CV
=10 x4 =40 pC
W(cell) = AQE = (Qr— Qi) X E
=20 x4 =80 pJ
A capacitor stores 50 WC charge when

connected across a battery. When the gap
between the plates is filled with a dielectric, a
charge of 100 uC flows through the battery. The

dielectric constant of the material is -

(A) 2.5 (B) 2
€4 (D)3 [D]
Q1=CV
Q2= CV
50 _ e
150 Keg
K=3

CAPACITANCE



Q.40

Sol.

Q.41

Three identical, parallel conducting plates A, B
and C are placed as shown. Switches S1 and Sz
are open, and can connect A and C to earth
when closed. +Q charge is given to B. Then:

A B C
< 2d o le d
+Q
___ésl il szé_' U
. Fig. .

(A) If Sy is closed with Sy open, a charge of
amount Q will pass through Sz

(B) If Sz is closed with S; open, a charge of
amount Q will pass through S;

(C) If Sy and S, are closed together, a charge of
amount Q/3 will pass through S; and a
charge of amount 2Q/3 will pass through S;

(D) Alll of the above statements are incorrect

[D]

When either A or C is earthed (but not both

together), a parallel-plate capacitor is formed
with B, with +Q charges on the inner surfaces.
[The other plate, which is not earthed, plays o
role]. Hence, charge of amount +Q flows to
earth.

When both are earthed togetherd Aand” C
effectively become connected. Fhe_platés now
form two capacitors in{ parallel with
capacitances in the ratio [1°2 and/hence, share
charges Q in the same ratio,

Two capacitor €3 &%Cy¢ charged with g1 & Q2
are connected i séries with an uncharged
capacitor<has shown in figure. As the switch S
is clos€d

C
| |
11

Ci5 02 ::t C,

\||+
o]
=

S
(A) C gets charged in any condition
(B) C gets charged only when q:C, > g2 C:
(C) C gets charged only when q1C < 92C1
(D) C gets charged when q:C, = g2 Cs [D]

Sol.

Q.42

Sol.

Q.43

Sol.

Charge in the circuit flows only when potential
difference across C; is either greater or less than
that across C;

&, G2
G G

ie L1 Co= Gy

In the condenser show in the circuit is charged
to 5V and left in the circuit, in 12 s the,charge
on the condenser will become —

6Q2
—yF—/wvw—
10 e
R ® C
X © & Al
&2 10

During discharge

-t
Qc = CE[GRC]

12
:2)(5 [e 12]

- 10
e

Two capacitors are joined in series as shown in
figure. The area of each plate is A. The
equivalent of the combination is —

— :I__d

a b

— __d

SOA
dy—dp

©) SoA[l EJ

foAA
A B

1 1
© goA(d—l‘aJ

[B]

a

When two capacitors are in series

—X1—= “—Xo—

1 X; X Xq +X
- _ - =71 72 _ 1772

EoA EoA EOA

CAPACITANCE



Q.44

Sol.

Q.45

€ A
X1 +X5
_ €A
~ Sum of separatiors between plates

Ceq =

Now in given arrangement
Capacitors are in series

& sum of separations = a—b
EO A

a-b

Ceq =

A closed body, whose surface F is made of
metal foil, has an electrical capacitance C with
respect to an uniformly distant point. The foil is
now dented in such a way that the new surface
F" is entirely inside or an the original surface as
shown in the figure. Then —

F

(A) Capacitance of F* > capacitance of F
(B) Capacitance of F* < capacitance of F
(C) Capacitance of F* = capacitance of F
(D) Nothing can be concluded from given

[B]
2
Ui= Q_
2GC;
2
Us = Q_
2Cs
As surface wasydeformed in such a way that
charge on original/surface are coming closer or
moving pefpendicular to electric force acting on
them total energy of foil get increase.
Us > Ui
Q5 Q%
2Csy  2C;
Ci> Gy

If the current, charging a capacitor, is kept
constant then the potential difference V across
the capacitor varies with time t as —

Q.46

Sol.

<

\
(A) ® [
0 o
Y Vv
(©) (D)
O © [C]

Find the capacitance \between the inner and
outer curved cylindrical conductor surface as
shown in figure :

[Space between, conductor surface is filled with
dielectric\ofiK =/5.5]

o

[' RO )
z’/ 6
< L

K—— 20 mm —b mm-i
(A) 6.86 PF (B) 1.86 PF
(C) 3.26 PF (D) 12.63 PF [A]

£oKRAO x h

b
All small dC are in parallel

T

dC=

g
- Ceq=2dC = J.dC
0=0

b

6
_6KhR J.dez EstKhR
b o 6

CAPACITANCE



Q.47 A parallel plate capacitor is made by stacking n (C) Total charge flown from A to D is 30 uC

equally spaced plates connected alternately. If (D) Total charge flown from Ato D is — 30 uC

. : [D]
the capacitance between any two plates is C. Sol. ve Q,+Q, _
Then the resultant capacitance is - C,+C,
(A)C (B) nC
A 30HC| © 30uC B A [
(©)(n-1)C (D) (n+1)C [C] ° Al ° |1
. . . -30uC 30uC
Q.48 A capacitor of capacitance 160 pF is charged to o 30u I I H .
a potential difference of 200V and then D — o+ C D H
connected across a discharge tube which Final potential difference s zero

final charge = zero
conducts until the potential deference across it

has failed to 100 V. The energy dissipated in the

tube is -
(A)6.41 (B) 4.8
(©) 3.2 (D) 2.4 [D]

Q.49 A capacitor of capacitance C is charged to a

potential difference V. The charging battery is

disconnected and the capacitor is connected to a

capacitor of unknown capacitance C,. The PiDs

across the combination is V. The value of C}

should be-
C(M—V) C(V,— Vo)
(A) Vv (B) N
ov Vo
© ) = [Al

Q.50 In the figufe initial status of capacitance and
their connection is shown. Which of the
following.is incorrect about this circuit -

15/ 10V
+ + =
° | I ° p () D°
A 2w B C 3 uF
A | B
D | C

(A) Final charge on each capacitor will be zero
(B) Final total electrical energy of the capacitors
will be zero

CAPACITANCE



PHYSICS

Q.1

Ans.

Q.2

Ans.

Q3

Ans.

Q.4

Two conducting spheres of radii 6 cm and
12 cm each having same charge of 3 x 1078 C are
kept very far apart. If the spheres are connected to
each other by a conducting wire (a) find the
direction and amount of charge transferred and
(b) final potential of each sphere.

[(a) charge transferred = (4, — q"y) = (4, — ')
=1x10°8C(b) V=V ,=V=3kV]

Figure shows three concentric thin spherical
shells A, B and C of radii a, b and ¢ respectively.
The shells A and C are given charges g and —q
respectively and the shell B is earthed. Find the
charges appearing on the outer surfaces of B and
C.

6]

What amount of heat“willN\be" generated in the
circuit shown in the figure-when the switch S is
shifted from position'd,to/2 ?

..C sW 1
{|F—0—>0

:IEl IlEz
[Q=1/2C E3]

A parallel plate capacitor of plate area A = 102 m?
and plate separation d = 102 m is charged to
Vo = 100 volt. Then after removing the charging
battery, a slab of insulating material of thickness
b = 0.5 x 1072 metre and dielectric constant

AnNs.

Q5

AnNs.

AnNs.

Q7

(@)
(b)

()]

Ans.

K = 7 is inserted between the plates. Calculate
the free charge on the plates of the capacitor,
electric field intensity in air, electric field
intensity in the dielectric, potential difference
between the plates and capacitance (with
dielectric present).

[16 x 10712 farad = 16 puF]

Three dielectric slabs A, B{/C of thicknesses 5
mm, 3 mm, 2 mm and dielectcic constants 2, 3 and
5 respectively fill the"space between the plates of a
parallel plate capaeitor. The distance between the
plates being 10 mm. Ifa potential difference of 351
V is applied“o the plates. Find the electric field
intensity i each of the dielectric.

[45K//m, "30K V/m, 18K V/m]

T he parallel plates of a capacitor have an area 0.2

m? and are 102 m apart. The original potential
difference between them is 3000 V, and it
decreases to 1000 V when a sheet of dielectric is
inserted between the plates. Compute:

original capacitance C

the charge Q on each plate
capacitance C after insertion of the dielectric

dielectric constant K

permittivity ¢ of the dielectric

the original field E, between the plates and

the electric field E after insertion of the dielectric.
(89 =9 x 10722 S.I. unit)

() 180 pF  (b) 54 x 10-8C (c) 540 pF

(d)3 (e) 27 x 1022 C2 NI m2 (f) 3 x 10° V/m
(9) 10° V/m]

A charge of + 2.0 x 108 C is placed on the
positive plate and a charge of —1.0 x 108 C on
the negative plate of a parallel-plate capacitor of
capacitance 1.2 x 103 pF. Calculate the potential
difference developed between the plates.

[12.5V]

CAPACITANCE



Q8

Ans.

Q.9

Ans.

Q.10

Ans.

Q1

A circuit has a section AB shown in fig. The emf
of the source equals E = 10 V the capacitances are
equal to C; = 1.0 puF, C, = 2pF and the potential

difference 5 — ¢g = 5.0 V. Find the voltage
| | 1
A— 1
c

|
Im
1 10V C,
[V,=0q/C,=10/3V, V,=q/C,=5/3V, where
q=(py—dg+s ) C,C,/(C,+C))

across each capacitor.

Four perfect capacitors are connected as shown to
the three terminals A, B and C. Now, terminals B
and C are connected together, what capacitance
would be measured across terminals A and B ?

20 3F
I 11 \C
/B

1pF SuF

61
2SUF
[30“ }

Three capacitors of capacitances 0.002,¥0.004 and
0.006 pF are connected in series. The puncture
voltage of each capacitor,isnvgd000V. The electric
potential of 11000V iS“applied across the series
combination of capacitors."'Will the breakdown of
capacitor having ‘capacitance 0.006 pF take place
? Give answer analytically.

[ No]

An infinite number of identical capacitors, each of
capacitance 1uF are connected as infinite number
of rows having capacitors 1, 4, 16, 64, 256,
............ respectively as indicated in the fig. If
these rows are connected in parallel, evaluate the

equivalent capacitance between points A and B.

AnNs.

Q.12

Ans.

Q.13

Ans.

Q.14

G

L 18—

|8 —
[ ) [
A B

[4/3 uF]

A capacitor of capacity, C;%s 1.0 pF withstands
are maximum voltage V9 = 6 kV while another
capacitor of edpacitance C, = 2 pF withstands the
maximum voltage V, = 4 kV. What maximum

voltageswill the system of these two capacitors

withstand if they are connected in series ?

IkV]

A particle of mass 9 x 103! kg and a negative
charge of 1.6 x 10°1° coulomb projected
horizontally with a velocity of 10° m/s into a
region between two infinite horizontal parallel
plate having 0.3 cm gap and the particles enters
0.1 cm below the top plate. The top and bottom
plates are connected respectively to the positive
and negative terminals of a 30 volt battery. Find
the component of the velocity of the particle just

before it hits on one of the plate.

.[1.88 x 10 m/s]

Find the potential difference between the points A
and B in the fig. The values of capacitances are in

pF.

2uF 2 UF
it N
1] |1

—_— 11V p— | | S — Y

CAPACITANCE



Ans.

Q.15

Ans.

Q.16

Ans.

Q.17

[1V]

Three parallel metallic plates, each of area A are
kept as shown in the figure and charges Q4, Q,

and Qg are given to them. Edge effects are
negligible. Calculate the charges on the two

outermost surfaces ‘a’ and ‘f". Is there any

relation between charge on ‘a’ and charge on f?

K%]Oﬂ each Q, = Q¢ }

Two parallel-plate capacitors are arranged
perpendicular to the common axis. The separation
d between the capacitors is much larger than the
separation | between their plates and than their
size. The capacitors are charged to g; and d,

respectively. Find the force F of interaction
between the capacitors.

>l | |« >| | <
Sl O ] fe
d
3 qigzhe
27580d4
TWwo'\ parallel plate capacitors with different

distances between the plates are connected in
parallel to a voltage source. A point positive
charge is moved from point ‘1’ i.e. exactly in the

middle between the plates of a capacitor C; to a

point '2' that lies at a distance from the negative
plate of C, equal to half the distance between the

AnNs.

Q.18

AnNs.

Q.19

Ans.

plates of C,. Is any work done in the process ?

Explain clearly.

[Yes]

Four capacitanges C;, C,, C; and C, are

connected“to“a, battery of constant e.m.f. 12 volt
as shawn_in=the figure. Find the charge on each
capacitor,when

(a).theswitch S, is closed and

(b)the switch S, is also closed.

GivenC; =1 F, C, =2 pF,C;=3 pFand

C, = 4 yF. Calculate the total charge drawn from
the battery in each case.

C

T ﬁs
I | LAl

A B
of
|1 |1
1| LIl
CZ C4
1 ™~
Bat S1

attery

Q,=Q,=94C, Q,=Q, =16 uC (ii) Q, = 8.4
“C, Q2 =16.8 |J.C, Q3 =10.8 “Cv Q4 =14.4 |J~C

The gap between the plates of a parallel-plate
capacitor is filled with isotropic dielectric whose

permittivity e varies linearly from ¢; to &, (g, >
g1) in the direction perpendicular to the plates.

The area of each plate equals S, the separation
between the plates is equal to d. Find the

capacitance of the capacitor;

[C =g (82 — 81) S/d In (82/81)]

CAPACITANCE



Q.20 A sheet of mica, 1 mm thick and of relative
permittivity 6, is interposed between two parallel
brass plates 3 mm apart. The remainder of the
space between the plates is occupied by air.
Calculate the area of each plate if the capacitance
between them is 0.001 pF. Assuming that air can
withstand a potential gradient of 3MV/m. Show
that a p.d. of 5 KV between the plates will not
cause a flashover.

Ans.  [A=0.2447 m?, Er = 2.3 x10° V/m]

CAPACITANCE



