Capacitance
-Additional Problems For Self Practice (APSP)

PART-I: PRACTICE TEST PAPER

Max. Marks : 120 Max. Time : 1 Hr.
Important Instructions :

1. Thetestis of 1 hour duration and max. marks 120.

2. The test consists 30 questions, 4 marks each.

3. Only one choice is correct 1 mark will be deducted for incorrect response. No deduction from the total score

will be made if no response is indicated for an item in the answer sheet.

4. There is only one correct response for each question. Filling up more than one response in any question will

be treated as wrong response and marks for wrong response will be deducted accordingly as per instructions
3 above.
1. In the circuit shown in figure the capacitors are initially uncharged.
The current through resistor PQ just after closing the switch is :
(1) 2AfromPto Q
(2) 2AfromQto P
(3) 6A from P to Q 602
(4) zero

2. A parallel plate capacitor of capacitance C is as shown. A thin metal plate A is
placed between the plates of the given capacitor in such a way that its edges
touch the two plates as shown. The capacity now be comes.

o (2) 3C
(3)4C (4)

3. The equivalent capacitance between point A and B is A c
(1) Cc/a 1
(2) CI2 c c©
5 LT L
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4, A capacitor of capacitance Co is charged to a potential Vo and then isolated. A capacitor C is then charged
from Co, discharged and charged again ; the process is repeated n times. Due to this, potential of the
larger capacitor is decreased to V, then value of C is :

(1) Co [Vo/V]¥n (2) Co[(Vo/V)Vn —1] (3) Co [(Vo/V) — 1] (4) Co [(VIVo)" + 1]

5. A parallel plate air capacitor is connected to a battery. The quantities charge, electric field and energy
associated with this capacitor are given by QO, VO, EO and UO respectively. A dielectric slab is now
introduced to fill the space between the plates with the battery still in connection. The corresponding
guantities now given by Q, V, E and U are related to the previous one as ;

(1) Q< Qo (2)V>Vo (3)E>Eo (4)U>Uo
6. Rows of capacitors containing 1,2,4,8,.......... oo capacitors, each of A Rowil | B
capacitance 2F, are connected in parallel as shown in figure. The "
potential difference across AB = 10 volt, then : Row2 — —H
(1) Total capacitance across AB is 2F
(2) Charge of each capacitor will be same Row3 H—HFHH
(3)Charge on the capacitor in the first row is more than on any other !
capacitor '
(4) Energy of all the capacitors is 50 J
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7.

10.

11.

12.

13.

A parallel plate capacitor of plate area A & plate separation d is charged to a potential difference V & then
the battery 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
the charge on each plate, the magnitude of the electric field between the plates (after the slab is inserted)
& the magnitude of the work done on the system, in the process of inserting the slab, then :

2, AV g, KAV v g AV? [1_ 1 ]
@ Q= d Q= d (3) E=Kd @w= ¢ «
Two capacitors of 2 UF & 3 UF are charged to 150 volt & 1.5F
120 volt respectively. The plates of a capacitor are connected o o
as shown in the fig. A discharged capacitor of capacity 1.5 pF | .
falls to the free ends of the wire and connected through the 3uF =120V 150V = 2uF
free ends of the wire, Then :

(1)Charge on the 1.5 pF capacitor will become 150 pC at
steady state.

(2)Charge on the 2 pF capacitor will become 100 LLC at steady
state.

(3) Positive charge flows through point A from left to right.

et

(4) Positive charge flows through point A from right to left.

We have a combination as shown in following figure. Choose . {} {| {|

the wrong options : v C,=20uF C,=30pF C,=15uF J_—
(1) Total charge in this series combination is 600 uC =
(2) The potential difference between the plates of C1is 30 V

(3) The potential difference between the plates of Cz is 20 V

(4) The potential difference between the plates of Czis 10 V

A capacitor of capacitance C is charged to a potential difference Vo and \Ogl“
is then discharged through a resistance R. The discharge current
gradually decreases, with a straight line 1 corresponding to this process,
as shown in figure where time is along x axis and the logarithm of the

current on y-axis. Later on, one of the three parameters Vo, R or C, is !

changed (keeping the other two unchanged) in such a manner than the 2

/n1vl/st dependence is represented by the straight line 2. Which option 0 AR >t
correctly represents the change ?

(1) Vo is decreased (2) R is decreased

(3) Ris increased (4) C is decreased.

In the capacitor discharge formula q = qo e~ the symbol t represents :
(1) the time it takes for C to loose qo/e charge.

)
(2) the time it takes for C to loose charge qo ©

(3) the time it takes for C to loose essentially all of its initial charge.
(4) none of the above.

An air capacitor is completely charged upto the energy U and removed from battery.Now distance
between plates is increased slowly by an external agent. If work done by external agent is 3U then ratio
of final sepration between the plates to the intial sepration :

1)5 (2)4 3)3 (4)1.5

The plates of small size of a parallel plate capacitor are charged as shown. Q -Q
The force on the charged particle of 'q' at a distance 'I' from the capacitor
is :( Assume that the distance between the platesis d << /

Qqd *q
3
(1) zero @) 2n &t : I |
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15.

16.

17.

18.

19.

20.

21.

Qqd Qqd
3) TEEOBs 4) 4neoﬂ3

The plates of a parallel plate capacitor have charges Q and -2Q. It's capacitance is C. The potential
difference between it’s plates will be
(1) 3Q/2C (2) Q/IC (3) 2Q/3C (4) none of these

The capacitance of a parallel plate capacitor will increase if:

(1) a battery is connected to it

(2) distance between the plates is increased

(3) one plate is displaced parallel to itself by distance less than its length
(4) none of these.

A,B,C,D are large conducting plates kept parallel to each other. A A B c D
and D are fixed. Plates B and C, connected to each other by a rigid

conducting rod can slide over frictionless rails as shown. Initially the

distance between plates A and B is same as that between plates C 1 ﬂ%ﬂ%T 2
and D. If now the rod (along with plates

B and C) is slightly moved towards right, the capacitance between

the terminals 1 and 2.

(1) remains unchanged

(2) increases

(3) decreases

(4) nothing can be said

The dimensional formula of capacitance is: (where Q is charge)

Q) M1LaTQ )M LiT2Q2 (B) M1 L2T2Qz (4) M1 L3 T2Q2

In the figure shown the equivalent capacitance between 'A' and 'B'is : 3R 6F

(1)3.75 F

(3) 21 F

(4) 16 F SF 4F
A

2F
The equivalent capacitance between x and y is: H H
s 7 o | aF i WF |
@ 6 uF @ 6 uF X T 2F| Y
8 |
(3) 3 urF 4) 4 uF
In the figure shown the charge on 6uF and 12pF capacitors is : 2}1':/\’4“F J_

(1) 0, 24 H.C (2) O, 0 12v 12“':
(3) 24 uC, 0 (4) 24 uC, 24 uC

A, B, C, D, E, F are square conducting plates each of area
A and any two consecutive plates separated by a distance

d (\/K >z d). The net energy stored in the system after
the switch S is closed is:

-n

380A V2 SSOA V2
(1) 2d 2) 12d
ﬁV2 ﬁvz

(3) 2d @ d
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25.

26.

27.

Six capacitors each of capacitance 'C' is connected as shown in the IC .C
figure and initially all the capacitors are uncharged. Now a battery of i I
emf = g is connected. How much charge will flow through the battery . C .C
if the switch is on : i 1"
9Ce 11Ce CT | C
@ S @ 5
13 Ce 7 Cg : I |
3) 5 @) 5 switch €

In the figure initial status of capacitor and their connection is shown. Which of the following

is incorrect about this circuit :
A

+ 15V —

© I I O O

+ 1|0\|/—
0
| |

A B C

lw].]

2uF 3uF
(1) Final charge on each capacitor will be zero
(2) Final total electrical energy of the capacitors will be zero
(3) Total charge flown from A to D is 30uC
(4) Total charge flown from A to D is — 30uC

Consider the given circuit.

If Va — Vs = 3 volt, potential different across the terminals of battery is :
(1) 18 volt

(2) 9 volt

(3) 27 volt

(4) 36 volt

Qo

The connection shown in figure are established with the switch opened. 1uF 2uF
The amount of charge which will flow through the switch after closing it is |_‘ S —
: 24V = <
(1) 12 pC (2) Zero |_‘
3)8puC 4) 32 uC —
(3)8 (4)32 ouf e
Find the heat generated after the switch S is closed. C S
I /

cv? cv?
1 2 @ © e ——cC

2CcVv? cV2
3) 3 (4) 12 | |

From a metallic charged body a current is drawn. The rate of increase of current at an instant is equal to

the charge on the body at that instant.If the initial charge on the body is Q
I

(1) the minimum time it will take for the charge to become zerois 2 sec.

(2) the minimum time it will take for the charge to become zero is 2 sec.

3

(3) The value of the current when the charge on the body is Q/2 is 2
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(4) The value of the current when the charge on the body is Q/2 is V3 .

Comprehension # 1
A capacitor of capacitance C, a resistor of resistance R and a battery of emf € are connected in series at
t = 0. What is the maximum value of

28. the potential difference across the resistor,
£ £
1) 2 (2) ¢ (3) 4 (4) None of these
29. the current in the circuit,
£ £ 2t
@i=R 2i=2R R)i=R (4) None of these
30. the potential difference across the capacitor,
£ £
1) 2 (2) ¢ (3) 4 (4) None of these

Practice Test (JEE-Main Pattern)
OBJECTIVE RESPONSE SHEET (ORS)

Que. 1 2 3 4 5 6 7 8 9 10
Ans.
Que. 11 12 13 14 15 16 17 18 19 20
Ans.
Que. 21 22 23 24 25 26 27 28 29 30
Ans.

PART -1l : PRACTICE QUESTIONS

1. A parallel plate capacitor is charged to a potential V, then battery
disconnected. Separation between the plates is d and plate dimension . without dielectric
is (L x L). A dielectric of dielectric constant K which has thickness slightly
L x L

less than d and dimension 2 s inserted between the plate. New
potential difference between the plates will be :

je— o —3

)
@ 2y @V

2V vy
(3) K+1 (4 K
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2.

The distance between plates of a parallel plate capacitors is 5d. Let conductor dielectric
the positively charged plate is at x = 0 and negatively charged plate +Q () (T0959) -Q
is at x = 5d. Material of the one slab is a conductor and material of
other slab is dielectric are inserted between the plates is shown in
figu\r;e. Potential v/s distance graph w\i/II be represented by :

N\

oy x @ x

x=0 x=d x=2d x=3d x=4d x=5d

3) ’ (4) x

Two identical capacitor C1 and Cz are connected in series with a battery. They |

are fully charged. Now a dielectric slab is inserted between the plates of Co.

The potential difference across Ci will :
(1) increase | |
(2) decrease |V
(3) remain same

(4) depend on internal resistance of the cell

A capacitior is filled with dielectrics as shown in the diagram. Which of the I |§—k1
options is correct.

(1) electric field inside dielectric ki is equal to that of ka. I %kz
(2) Surface charge density on the plates is uniform. y

(3) Potential difference across ki is equal to the potential difference across ka. "E

(4) electric field inside the free space is nonuniform.

A 1 yF capacitor is connected in the circuit shown below. The e.m.f. of the cell
is 3 volts and internal resistance is 0.5 ohms. The resistors R1 and Rz have
values 4 ohms and 1 ohm respectively. The charge on the capacitor in steady
state must be : TuF R,

(1) 2uC (2) 1pC — F——w—]

(3) 1.33pucC (4) zero

RZ

AN
In the circuit shown the cells are ideal & of equal e.m.f., the capacitance of the ﬁ
capacitor is C & the resistance of the resistor is R . X is first joined to Y and then — }7
to Z . After a long time the total heat produced in the resistor will be c
(1) equal to the energy finally stored in the capacitor X ey
(2) half of the energy finally stored in the capacitor 9z
(3) twice the energy finally stored in the capacitor
(4) 4 times the energy finally stored in the capacitor. E |—_WF§V\_
In the circuit shown the capacitor is in steady state. The current R _S/ 50
through the 5 () resistance just after the switch S is closed is:
(1)2A — —c -
(204 A 30V 10V
(3) depends on value of R only

(4) depends on the value of R and C
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10.

11.

12.

A capacitor (without dielectric) is discharging through a resistor. At some instant a dielectric is inserted

between the plates, then

(1) Just after the insertion of the dielectric, current will increase.

(2) Just after the insertion of the dielectric, charge on capacitor will increase.
(3) Just after the insertion of the dielectric, energy stored in the capacitor will increase.
(4) after the insertion of the dielectric, time constant will increase

In the circuit shown the capacitor is initially uncharged. The charge passed
through an imaginary circular loop parallel to the plates (also circular) and
having the area equal to half of the area of the plates, in one time constant

is:

(1)0.63 £C (2)0.37 €C
ec

(3) 2 (4) zero

In the figure shown a parallel plate capacitor has a dielectric
of width d/2 and dielectric constant K = 2. The other
dimensions of the dielectric are same as that of the plates.
The plates P1 and P2 of the capacitor have area 'A’ each.
The energy of the capacitor is :

cp AV? 2¢, AV?
(1 3d @ d

3¢ AV? 2, AV?
@®2 d @ 3

P,

P,

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

(1) — 200 pJ (2) 200 pJ
(3) 400 pJ (4) — 400 pJ

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]

4mgA <,
(1) V2MIA <o @V K

2mgA <
(3) VM9~ <0 @V K

Comprehension # 1

13.

In the arrangement of the capacitors shown in the figure, each Ci
capacitor has capacitance of 3uF and each C: capacitor has

capacitance of 2uF then,

Equivalent capacitance of the network between the pointsaand b is :

(1) 1uF (2)2uF (3) 4uC

c|/| R
|C‘| w
{1
! I
dIZI fi m—
|
2uF
]
||
[
L
20 volt
k S T S
° LI §
L L §
ey
=C, —_C, C,
b ”01 HC, 3 H?—r
3
@) 2uF
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14. If Vab = 900 V, the charge on each capacitor nearest to the points 'a’ and 'b' is :

(1) 300 uC (2) 600 uC (3) 450 uC (4) 900 uC
15. If Vab = 900 V, then potential difference across points c and d is :

(1) 60V (2) 100 V (3) 120V (4) 200 V
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