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
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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
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