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CAPACITANCE

lllustration Type

1. There are two conductors of capacitance C' and 2C are charged equally
with charge 4+ @ each and connected with a thin conducting wire and a
switch as shown in figure. Find the final charges on the conductors after

closing the switch.

0

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_25sAGJFiaxS6

2. Two isolated metallic solid spheres of radii R and 2R are charged such
that both of these have same charge density o. The spheres are located
far away from each other and connected by a thin conducting wire. Find

the new charge density on the bigger sphere.

° Watch Video Solution

3. A radioavtive source in the form of a metal sphere of daimeter 10 * m
emits B-particles at a constant rate of 6.25 x 10'° particles per second. If
the source is electrically insulated, how long will it take for its potential
to rise by 1.0V, assuming that 80 % of the emitted S-particles escape the

socurce?

° Watch Video Solution

4. A capacitor is formed of two concentric spherical conducting shells

ofradii a and b. If the medium between the spherical shells has a dielectric


https://dl.doubtnut.com/l/_25sAGJFiaxS6
https://dl.doubtnut.com/l/_5d3TtBMG8ebh
https://dl.doubtnut.com/l/_cORoWCvW8hSu
https://dl.doubtnut.com/l/_ysx1NEHkdUJP

constant K; from radius a to » and K5 from radius r to b, find the

capacitance of such a spherical capacitor shown in figure.

° Watch Video Solution

5. A parallel plate capacitor ils arrranged horizontally in a mechanical
situation with the lower plate is fixed and the other connected with a
perpendicular spring as shown in figure. The area of eachh plate is A and

in equilibrium the distance between te plates is dy. WHen the capacitor is


https://dl.doubtnut.com/l/_ysx1NEHkdUJP
https://dl.doubtnut.com/l/_gcJOcZ6MvZGe

connected with a source of voltage V, a new equilibrium appears after
some displacement in upper plate with the new distasnce between the

plates d;. Given that mass of the upper plate is m

CLLL

Y /e

o Watch Video Solution

6. The lower plate of a parallel plate capacitor is fixed on an insulating
plane as shown in figure. The upper plate is suspended from one end of a

balance. Initially the capacitor is uncharged and balance is in equilibrium


https://dl.doubtnut.com/l/_gcJOcZ6MvZGe
https://dl.doubtnut.com/l/_IxqkO6W6mBu4

state. A voltage V is applied between the plates, what additional weight
should be placed to maintain the balance? Consider the separation

between the plates to be d and the area of each plate is A.
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o Watch Video Solution

7. A capacitor of 10pF' capacitance is having 50uC' charge. Find amount

of heat produced when this capacitor is connected across a 10V battery


https://dl.doubtnut.com/l/_IxqkO6W6mBu4
https://dl.doubtnut.com/l/_BN116E1vlAN2

as shown in figure and switch is closed.
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o Watch Video Solution

8. A capacitor of buF' capacitance is charged with an initial charge 60uC

as shown in figure and connected across a 10V battery. Find the amount


https://dl.doubtnut.com/l/_BN116E1vlAN2
https://dl.doubtnut.com/l/_5jPWoxPZ67aD

of heat produced when switch is closed.
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o Watch Video Solution

9. Find the capacitance C' in the circuit shown in figure if the equivalent

capacitance between points A and B is 1uF.


https://dl.doubtnut.com/l/_5jPWoxPZ67aD
https://dl.doubtnut.com/l/_1BxxnAA3Iysv
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o Watch Video Solution

10. Two capacitors of capacitances C; = 2uF and C; = 8uF' are
connected in series and the resulting combination is connected across a
300V battery. Calculate the charge, potential difference and energy

stored in the capacitor separately.

o Watch Video Solution

1. Find the equivalent capacitance of given network of capacitors

between A and B. Each capacitor has capacitance


https://dl.doubtnut.com/l/_1BxxnAA3Iysv
https://dl.doubtnut.com/l/_yN9CsKJ9vJEy
https://dl.doubtnut.com/l/_97mvh9bcjhSK
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° Watch Video Solution

12. Three conducting plates are placed parallel to one another as shown
in the figure. The outer plates are neutral and connected by a conducting
wire. The inner plate is isolated and carries a total charge amounting to
10uC. The charge densities on upper. and lower face of middle plate are

g1 and g9. Find 50'1/0'2

| o Watch Video Solution


https://dl.doubtnut.com/l/_97mvh9bcjhSK
https://dl.doubtnut.com/l/_vufqiCS0ka2L

13. Figure shows four parallel plates kept at equal separation forming
three parallel plate capacitors. The capacitance between two adjoining

plates is C. Find out equivalent capacitance between A and B.

o Watch Video Solution

14. Two circular plates A and B of a parallel plate air capacitor have a
diameter of 0.1m and are 2 x 10~ >m apart. The plates C and D, of a
similar capacitor have a diameter of 0.12m and are 3 x 10 3m apart.
Plate A is earthed and plates B and D are connected together as shown
in figure. Plate C is connected to the positive pole of a 120V battery
whose negative terminal is earthed. Calculate.

(a) the combined capacitance of the arrangement and


https://dl.doubtnut.com/l/_vufqiCS0ka2L
https://dl.doubtnut.com/l/_N0w981oa9oEL
https://dl.doubtnut.com/l/_iSQRqpisR1ru

(b) the energy stored in it.
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o Watch Video Solution

15. Find the potential difference between points M and N of the circuit
shown in figure. The battery voltage is equal to ¢ and the capacitance

ratio Cy / C} is equal ton
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° Watch Video Solution



https://dl.doubtnut.com/l/_iSQRqpisR1ru
https://dl.doubtnut.com/l/_a9LteIe7H5Ei
https://dl.doubtnut.com/l/_piEGtbD25e2r

16. In the circuit shown in figure four capacitors are connected to a
battery. Determine the potential difference V); — Vi between: points M

and N of the circuit. Find the conditions under which it is equal to zero.
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o Watch Video Solution

17. In circuit shown in figure calculate the potential difference between

the points A and B and between the points B and C in the steady state.


https://dl.doubtnut.com/l/_piEGtbD25e2r
https://dl.doubtnut.com/l/_F6XUYKNe7VUe
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° Watch Video Solution

18. Find the equivalent capacitance of the infinite ladder shown in figure

between the points A & B.

2uF 2ufF IpF 2u¥ 2uF
Ao— {1 i {1 i} J {—
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° Watch Video Solution



https://dl.doubtnut.com/l/_F6XUYKNe7VUe
https://dl.doubtnut.com/l/_ULz8zRDPVRSB

19. Figure shows a circuit of 12 capacitors each of capacitance C

connected along the edges of a cubical wireframe as shown. Find the

equivalent capacitance between terminals A & G.
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o Watch Video Solution

20. Figure shows a circuit of 12 capacitors each of capacitance 1C

connected along the edges of a cubical wireframe as shown. Find the


https://dl.doubtnut.com/l/_fmYyp4hVDC5t
https://dl.doubtnut.com/l/_iBbAgGjkcpnE

equivalent capacitance between terminals A & B.

o Watch Video Solution

21. Determine the potential at point 1 of the circuit shown in Fig,

assuming the potential at the point O to be equal to zero.



https://dl.doubtnut.com/l/_iBbAgGjkcpnE
https://dl.doubtnut.com/l/_55TrSASHJNU1
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using the symmetry of the formula obtained, write the expressions for

the potentials at points 2 and 3.

o Watch Video Solution

22. A pF' capacitor C is charged to Vy = 120V. The charging battery is
then removed and the capacitor is connected in parallel to an uncharged

+4uF capacitor Ch.


https://dl.doubtnut.com/l/_55TrSASHJNU1
https://dl.doubtnut.com/l/_eeXs7SNnJIIG
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(a) what is the potential difference V across the combination?

(b) what is the stored energy before and after the switch S'is closed?

° Watch Video Solution

23.In the circuit shown in figure find the charges on the three capacitors

in steady state.


https://dl.doubtnut.com/l/_eeXs7SNnJIIG
https://dl.doubtnut.com/l/_k2wOwPJWhAnu
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o Watch Video Solution

24. A capacitor has capacitance 10uF' audit is charged to a potential
150V. A second capacitor has a capacitance of 20uF" and it is charged to
a potential of 300V. After charging, the two capacitors are connected in
parallel with their same polarity plates together by using wires of

negligible capacitance. Find how much energy is dissipated?

o Watch Video Solution



https://dl.doubtnut.com/l/_k2wOwPJWhAnu
https://dl.doubtnut.com/l/_e22onQejwT8P

25. Figure shows four capacitors with capacities C, 2C, 3C and 4C are
charged to the voltage, V, 2V, 3V and 4V correspondingly. The circuit is
closed by closing all the switches. Find the potential difference across all

capacitors in steady state.
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o Watch Video Solution

26. A battery of 10V is connected to a capacitor of capacity 0. [F'. The

battery is now removed and this capacitor is connected to a second


https://dl.doubtnut.com/l/_73BgjlZAQPiE
https://dl.doubtnut.com/l/_TDajnAEArqrm

uncharged capacitor. If the charges are distributed equally on these two
capacitors, find the total energy stored in the two capacitors. Find the

ratio of final energy to initial energy stored in capacitors.

o Watch Video Solution

27.Two capacitors A and B with capacities 3uF" and 2uF are charged to
a potential difference of 100V and 180V, respectively. The plates of the
capacitors are connected as show in figure with one wire of each
capacitor free. The upper plate of A is positive and that of B is negastive.
An uncharged 2uF' capcitor C with lead wires falls on the free ends to
complete the circuit. Calculate

a. the final charge on the three capacitors.

b. the amount of electrostatic energy stored in the system before and


https://dl.doubtnut.com/l/_TDajnAEArqrm
https://dl.doubtnut.com/l/_2FFz4gL3bdEv

after completion of the circuit.
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o Watch Video Solution

28. What charges will flow after the shorting of the swich Sw in the

circuit illustrated in Fig through sections 1 and 2 in the directions


https://dl.doubtnut.com/l/_2FFz4gL3bdEv
https://dl.doubtnut.com/l/_O0i15gbbtEpA

indicated by the arrown?
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o Watch Video Solution

29. Four uncharged capacitors are charged by 24V battery as shown in

the figure. How much charge flows through switch S when it is closed?


https://dl.doubtnut.com/l/_O0i15gbbtEpA
https://dl.doubtnut.com/l/_JdyYNGadH4CQ
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o Watch Video Solution

30. Figure shows a circuit with three capacitors connected with a battery.

What amount of heat will be generated in the circuit when the switch S'is


https://dl.doubtnut.com/l/_JdyYNGadH4CQ
https://dl.doubtnut.com/l/_tzSzS34Rg3KB

shifted from position 1to 2.
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o Watch Video Solution

31. In the circuit shown, each capacitor has a capacitance C, The cell
voltage is F, Find the amount of charge flowing through the switch when

it is closed and also find the heat dissipated in the circuit when the


https://dl.doubtnut.com/l/_tzSzS34Rg3KB
https://dl.doubtnut.com/l/_oyZdcs29M1Go

switch is closed.
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o Watch Video Solution

32. Find the capacitance between A and B if three dielectric slabs of
dielectric constants KiareaA (2) and thick # ssd (2)

)are € sertedbetweentheplatesofaparal < llate N aci — rofplateareaA


https://dl.doubtnut.com/l/_oyZdcs29M1Go
https://dl.doubtnut.com/l/_JoJ09oS3ahHh

d (1)=d (2)+d (2)")

o Watch Video Solution

33. A parallel plate capacitor is maintained at a certain potentail
difference. When a 3mm thick slab is intorduced between the plate, in a
order to maintain the same potential difference, the distance between

the plates is increased by 2.4 mm. Find the dielectric constant of the slab.

l o Watch Video Solution


https://dl.doubtnut.com/l/_JoJ09oS3ahHh
https://dl.doubtnut.com/l/_bkbU0wplsmQm

34.Figure shows a parallel plate capacitor with its plate area A = [b and
plate separation d at left end of the plates. Upper plate of capacitor is
slightly tilted by a very small angle 8 as shown. Find the capacitance of

this capacitor.

o Watch Video Solution

35. A parallel plate capacitor consists of two metal plates of area A and

separation d. A slab of thickness ¢ and electric constant K is inserted


https://dl.doubtnut.com/l/_bkbU0wplsmQm
https://dl.doubtnut.com/l/_pTqKysyW8Cjv
https://dl.doubtnut.com/l/_LmR7LXaG8jFn

between the plates with its faces parallel to the plates and having the
same surface area as that of the plates. Find the capacitance of the
system.

IF K = 2, for what value of ¢ /d will the capacitance of the system be 3 /2
times that of the air capacitor? Calculate the energy in the two cases and

account for the energy change.

° Watch Video Solution



https://dl.doubtnut.com/l/_LmR7LXaG8jFn

36. Two identical capacitors are connected as shown in fignre. A dielectric
slab is introduced between the plates of one of the capacitors so as to fill
the gap, the battery remaining connected. What will be the capacitance,

the charge, potential difference and stored energy for each capacitor?

12V,
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° Watch Video Solution

37. A capacitor consists of two stationary plates shaped as a semi-circle of

radius R and a movable plate made of dielectric with permittivity K and


https://dl.doubtnut.com/l/_mg2F9X7v80qa
https://dl.doubtnut.com/l/_oDEPY7pqPi88

capable ofrotating about an axis O between the stationary plates. The
thickness of movable plate is equal to d which is practically the
separation between the stationary plates. A potential difference V is
applied to the capacitor. Find the magnitude of the moment of forces
relative to the axis O acting on the movable plate in the position shown

in figure.

o Watch Video Solution

38. The distance between the parallel plates of a charged condenser is
d = 5¢m and the intensity of the field e = 300V /cm. A slab of dielectric

constant £k =5 and lem wide is inserted parallel to the plates.


https://dl.doubtnut.com/l/_oDEPY7pqPi88
https://dl.doubtnut.com/l/_e2UISQWU0cpu

Determine the potential difference between the plates before and after
the slab is inserted. If the slab is replaced by a metal plates so that the
final potential difference remains unchanged, what be the thickness ofthe

plate?

o Watch Video Solution

39. In the arrangement shown in figure a. dielectric slab of dielectric
constant K is partially inside a parallel plate capacitor. Assuming gravity
to be absent, calculate the extension in the spring if the whole system is
in equilibrium. If the slab is slightly displaced will it perform SHM? If the
liattery is disconnected and then the slab is slightly displaced, will it
perform SHM?

Given that [ is the length of the plates, b is the breadth of plates and dis

the separation between the plates.



https://dl.doubtnut.com/l/_e2UISQWU0cpu
https://dl.doubtnut.com/l/_OOwDmZIKOtHK

| o Watch Video Solution

40. Figure shows two parallel plate capacitors with fixed plates and
connected to two batteries. The separation between the plates is the
same for the two capacitors. The plates are rectangular in shape with
width b and length [; and [l5. The left half of the dielectric slab has a
dielectric constant k; and the right half k; Neglecting any friction, find
the ratio of the voltage of ihe left battery for that of the right battery for

which the dielectric. slab mayremain in equilibrium.

et — ety ]
7 1

° Watch Video Solution

41. There is a double-layer cylindrical capacitor whose parameters are

shoen in Fig. The breakdown field strength values for these dielectrics are


https://dl.doubtnut.com/l/_OOwDmZIKOtHK
https://dl.doubtnut.com/l/_JOvEp8gsQCbN
https://dl.doubtnut.com/l/_XVsFKxvdk1Aa

equal to E; and Es respectively. What is the breakdown voltage of this

capacitorif ey R1 By < eaRyEs ?

o Watch Video Solution

42. Between the plates of a parallel-plate capacitor there is a metallic
plate whose thickness takes up n = 0.60 of the capacitor gap. When that
plate is absent the capacitor has a capacity C' = 20nF. The capacitor is
connected to a constant voltage source. V- = 100V. The metallic plate is
slowly extracted from the gap. Find the mechanical work performed in the

process of plate extraction.

.Y l


https://dl.doubtnut.com/l/_XVsFKxvdk1Aa
https://dl.doubtnut.com/l/_NFK4bWkdLhGK

l @ yvatch video >olution ]

43. Consider the situation shown in figure .The plates of the capacitor
have plate area A and are clamped in the laboratory . The dielectric slab
is released from rest with a length a inside the capacitor. Neglecting any
effect of friction or gravity, show that slab will execute periodic motion

and find its time period.
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o Watch Video Solution



https://dl.doubtnut.com/l/_NFK4bWkdLhGK
https://dl.doubtnut.com/l/_tQ3vNibWFgA8

44. Figure shows a horizontal parallel plate capacitor is lowered on a
liquid surface in such a way that its lower plate is just submerged in the
liquid of dielectric constant k. Find the height to which the liquid level
will be raised between the plates if the capacitor plates are given a

surface charge density + o0 and— o on its plates.

° Watch Video Solution

45. A parallel plate capacitor is made by fixing two plates inside of a
container as shown in figure. The plates are connected to a battery of
voltage V. If at ¢ = 0 the tap is opened from which a liquid of dielectric
constant k starts filling in the container at a constant rate of rm? /s, find

the current in connecting wires as a function of time. Neglect any


https://dl.doubtnut.com/l/_Dq0OraXwaNhi
https://dl.doubtnut.com/l/_AukjhyrH2D61

resistance in connecting wires.
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o

° Watch Video Solution

Discussion Questions


https://dl.doubtnut.com/l/_AukjhyrH2D61

1. What will happen if the plates of a charged capacitor are suddenly

connected by metallic wire?

° Watch Video Solution

2. Can we give any desired charge to a capacitor?

° Watch Video Solution

3.The radius of the earth is 6400km, what is its capacitance?

° Watch Video Solution

4. Can a solid conducting sphere hold more charge than a hollow sphere

of the same radius? Give reason.

° Watch Video Solution



https://dl.doubtnut.com/l/_57LRRDqSm7qP
https://dl.doubtnut.com/l/_N2R6gQswCDVc
https://dl.doubtnut.com/l/_VIjJu9WwB5hW
https://dl.doubtnut.com/l/_vznwkIrmf2MY
https://dl.doubtnut.com/l/_0MPrtS6tCKxO

5. Why metals cannot be used as a dielectric in a capacitor?

° Watch Video Solution

6. A capacitor is connected to a battery. If we move its plates further
apart, work will be done against the electrostatic attraction between the
plates. What will happen to this work? What will be the effect on the

energy of the capacitor?

° Watch Video Solution

7. If the capacitor is kept connected with the battery and then the
dielectric slab is inserted between the plates, then what will be the
change in the charge, the capacitance the potential difference, the

electric field an the stored energy?

° Watch Video Solution



https://dl.doubtnut.com/l/_0MPrtS6tCKxO
https://dl.doubtnut.com/l/_iR8EpdOCzSxv
https://dl.doubtnut.com/l/_fTga7str4XSH
https://dl.doubtnut.com/l/_2uS2f6uTYq4q

8. If we know the capacitance of a given conductor then can we calculate

the maximum charge which it can store?

o Watch Video Solution

9. A parallel plate capacitor is charged to a certain potential difference
and the battery used to charged it is disconnected. Now a dielectric slab
of dimensions equal to spacing between plates is introduced between
the plates. What will be the changes, if any, in the charge, potential
difference, capacitance, electric field strength and the energy stored in

the capacitor?

o Watch Video Solution

10. A capacitor of capacitance C'is charged upto a potential difference V.
After removing the charging battery, the capacitor is connected (i) in

parallel, (ii) in series with an uncharged capacitor of the same


https://dl.doubtnut.com/l/_2uS2f6uTYq4q
https://dl.doubtnut.com/l/_3fbQsdxfcA4o
https://dl.doubtnut.com/l/_kiAlRuS3fiI5

capacitance. What will be the effect on the potential difference of the first

capacitor in each case?

o Watch Video Solution

1. When a dielectric slab is inserted between the plates of a capacitor
which is initially charged and disconnected from the source then what
can be concluded on the amount of heat dissipated during insertion ?
What would be the answer if source remain connected to the capacitor

while insertion of the dielectric slab?

o Watch Video Solution

12. N identical capacitors are connected in parallel which are charged to
a potential V. If these are separated and connected in series then what

potential difference will be obtained?

o Watch Video Solution



https://dl.doubtnut.com/l/_kiAlRuS3fiI5
https://dl.doubtnut.com/l/_1CPl8LsNGnQG
https://dl.doubtnut.com/l/_BYDk9AgnNqxH
https://dl.doubtnut.com/l/_vz76jXkZ76h8

13. For a given potential difference across a parallel plate capacitor does a
capacitor stores more or less charge with a dielectric than it does

without a dielectric present between the plates?

° Watch Video Solution

14. Why should circuits containing capacitor be handled cautiously even

when there is no current.

° Watch Video Solution

15. When a parallel plate capacitor is charged by connecting it across a
battery then battery is disconnected. If one plate of capacitor is earthed
and isolated then another plate is connected to earth and then isolated.
What will be the final charge on the capacitor after this operation. Will it

be less than, equal to or more than the initial charge? Explain why?

° Watch Video Solution



https://dl.doubtnut.com/l/_vz76jXkZ76h8
https://dl.doubtnut.com/l/_vg7R9vqHcPwt
https://dl.doubtnut.com/l/_6eVQalKMIDNs
https://dl.doubtnut.com/l/_rELsqitgQOqr

16. A solid and a hollow metal spheres are given equal charges, which one

will have higher electric potential.

° Watch Video Solution

17. When plastic parts are removed from the metal dies on different types
of printing machines then these metal parts develop high voltage. Explain

why?

° Watch Video Solution

18. The' distance between the plates of a parallel plate capacitor is d. A
metal plate of thickness d /2 is placed between the plates. What will e its

effect on the capacitance.

° Watch Video Solution



https://dl.doubtnut.com/l/_rELsqitgQOqr
https://dl.doubtnut.com/l/_ZVR7au5BoMQy
https://dl.doubtnut.com/l/_mmaxTJhsdPG8

19. A parallel plate capacitor is connected to a battery and it is in steady
state. Connecting wires are considered as perfect conductors. If the
plates of capacitor are moved apart by some distance and then after
sometime these are brought back to the same separation. Is there any

heat dissipated in the circuit in above operation? Explain why?

° Watch Video Solution

20. Why do electrostatic capacitors have large capacitives?

° Watch Video Solution

21. Why is it that a man sitting in an insulated metal cage does not

receive a shock when it is connected to a high voltage supply?

° Watch Video Solution



https://dl.doubtnut.com/l/_CyGYI0WWtOPN
https://dl.doubtnut.com/l/_H09SwAPBvlxB
https://dl.doubtnut.com/l/_zVZhQ3wWeFVh

22. As we know in steady state charge on a capacitor is given as Q = CV
which also implies C = @ /V. So can we say in steady state capacitance

is proportional to the supplied charge Q.

o Watch Video Solution

Conceptual Mcqa

1. A capacitor is charged by using a battery which is then disconnected. A
dielectric slab is then slipped between the plates, which results in
A.Reduction of charge on the plates and in crease of potential
difference across the plates
B. Increase in the potential difference across the plates, reduction in
stored energy, but no change in the charge on the plates
C. Decrease in the potential difference across the plates, reduction in

stored energy, but no change in the charge on the plates


https://dl.doubtnut.com/l/_I9T7YbaoazrQ
https://dl.doubtnut.com/l/_sYCg2rdreTlu

D. None of the above

Answer: C

o Watch Video Solution

2. A capacitor is composed of three parallel conducting plates. All three
plates are of 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 values for the second pair of plates are ds. and ¢,


https://dl.doubtnut.com/l/_sYCg2rdreTlu
https://dl.doubtnut.com/l/_OR4K3cIYoNju

respectively. What is the surface charge density on the middle plate?

€1 159
A eV | — —
=0 ldl * dJ

€1 €2
B. —goV | =% + =2
=0 {dﬁdJ

€1 €2
C.2eV | — —
=2 ld1+d2]

€1 €2
D. — 2V | — —
0 [dl * dJ

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_OR4K3cIYoNju

3. 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

2Q -Q

ldl

————td



https://dl.doubtnut.com/l/_OR4K3cIYoNju
https://dl.doubtnut.com/l/_XpkOSeGDVkdh

A. A point charge atpoint P will experience and electric force due to
capacitor
B. The potential difference between the plates will be 3Q) /2C

C.The energy stored in the electric field in the region between the

2

8C

plates is

2

D. The force on one plate due to the other plate is

27T€0d2

Answer: D

o Watch Video Solution

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

I:- Separation between the plates of parallel plate capacitor is reduced

ll: Radius of the outer spherical shell of the spherical capacitor is

increased


https://dl.doubtnut.com/l/_XpkOSeGDVkdh
https://dl.doubtnut.com/l/_UO6L5NWDeqaV

lll: Radius of the outer cylinder of cylindrical capacitor is increased.

Which of the following is correct?

A. In each of these situations I, Il and Ill, charge on the given capacitor

remains the same and potential difference across it also remains

the same.

B. In each ofthese situations I, Il and Ill, charge on the given capacitor

remains the same but potential difference, in situations | and IlI,

decreases, and in situation Il, increases.

C. In each of these situations I, Il and Ill, charge on the given capacitor

remains the same but potential difference, in situations I,

decreases, iind in situations Il and lll, increases.

D. Charge on the capacitor in each situation changes. It increases in all

these situations but potential difference remains the same.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_UO6L5NWDeqaV

5. Two idential capacitors are joined in parallel, charged to a potential V'

and then separated and then connected in series i.e. the positive plate of

one is connected to negative of the other

A. Charge on the plates connected to each other is reduced to zero

B. Charge on the outer plates is doubled

C. Potential difference between outer plates terminals is 2V

D. The energy stored in the system is doubled

Answer: C

o Watch Video Solution

6. Seven capacitors each of capacitance 2uF' are to be connected in a

10
configuration to obtain an effective capacitance of (H)MF Which of

the combination (s) shown in figure will achieve the desired result?


https://dl.doubtnut.com/l/_UO6L5NWDeqaV
https://dl.doubtnut.com/l/_h2fEOIjI6jB9
https://dl.doubtnut.com/l/_AVT3swzCaqOM

A.5in parallel 2 in series

B. 4 in parallel 3 in series

C.3in parallel 4 series

D. 2 in parallel 5 in series

Answer: A

o Watch Video Solution

7. For the three circuit shown in figure- across the battery capacitors are
connected in some combination. Which of the following is the correct

order of combination :

|

15 r 5

_],_I

o ) ©

-

A. series, series, parallef

B. series, parallel, parallel


https://dl.doubtnut.com/l/_AVT3swzCaqOM
https://dl.doubtnut.com/l/_nHuMi6Yg4d4V

C. parallel, series, parallel

D. none

Answer: B

° Watch Video Solution

8. Two identical capacitors are connected in series with a source of
constant voltage V. If Q) is the charge on one of the capacitors, the

capacitance of each capacitor is :

AQ/2V

B.Q/V
c.2Q/V

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_nHuMi6Yg4d4V
https://dl.doubtnut.com/l/_qOymqctmvKTq

9. A parallel plate air capacitor is connected to a battery. After charging
fully, the battery is disconnected and the plates are pnlled apart to
increase their separation. Which of the following statements is correct ?

A. The electric field between the plates of capacitor decreases

B. The electric field between the plates of capacitor increases

C. The electric field between the plates of capacitor remains same

D. Potential difference between the plates remains the same

Answer: C

° Watch Video Solution

10. A dielectric slab of thickness d is inserted in a parallel plate capacitor
whose negative plate is at x = 0 and positive plate is at z = 3d. The slab
is equidistant from the plates. The capacitor is given some charge. As one

goes from 0 to 3d(1998).


https://dl.doubtnut.com/l/_qOymqctmvKTq
https://dl.doubtnut.com/l/_TnuLX3QdSWOC
https://dl.doubtnut.com/l/_lo3aqlSlGMi2

A. Electric potential remains the same

B. Electric potential decreases continuously

C. Electric potential increases continuously

D. Electric potential increases first, then decreases and again increases

Answer: C

o Watch Video Solution

11. Two identical capacitors A and B shown in the given circuit are joined
in series with a battery. If a dielectric slab of dielectric constant K is

slipped between the plates of capacitor B and battery remains connected,


https://dl.doubtnut.com/l/_lo3aqlSlGMi2
https://dl.doubtnut.com/l/_97KfegFIBZv8

then the energy of capacitor A will-

A. Decrease

B. Increase

C.Remain the same

D. Becomes zero

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_97KfegFIBZv8

12. If there are n capacitors each of capacitance C in series combination

connected to a V volt source, then the energy stored in each capacitor is

equal to:

A.nCV?

1
cv?
2n

CcVv?
2n2

Answer: D

o Watch Video Solution

13. The charges on two parallel copper plates separated by a small
distance are +@Q and — Q. A test charge q experiences a force F when
placed between these plates. Now if one of the plates is removed to

infinity, then the force on the test charge will become :


https://dl.doubtnut.com/l/_PrBOkxzDlIMC
https://dl.doubtnut.com/l/_kNxuJWp4aHiE

AF/2
B.F
C.2F

D. Zero

Answer: A

o Watch Video Solution

14. Two conducting shells of radius a and bare connected by conducting

wire as shown in figure. The capacitance of this systemis :

O~ h

ab
A. 47'('80 b

B. 4meg(a + b)


https://dl.doubtnut.com/l/_kNxuJWp4aHiE
https://dl.doubtnut.com/l/_yA0cSWp3EL8L

C.Zero

D. Infinite

Answer: D

° Watch Video Solution

15. The graph given below shows the variation of electric field E (in

MYV /m) with time ¢ (in us) in a parallel plate capacitor

E4
6.8
3.41---- - 3
1 ]
1 ]
1 1
1 o
I )
1 1
I 1
0 4 g

Consider the statements:
(1) The displacement current through a 1m? region perpendicular to the

during the time interval ¢t =0 to t=4us is 0.0885A4 (given



https://dl.doubtnut.com/l/_yA0cSWp3EL8L
https://dl.doubtnut.com/l/_JXdx9p2BbCYg

g0 = 8.85 x 10~ '2 Sl unit)
(2) The displacement current through 1m? region perpendicular to the
field during the time interval ¢ = 4us to 8us is zero.
Which of the statements given above is/are correct:
A.1only
B.2 only

C.both 1and 2

D. neither 1 nor 2

Answer: C

o Watch Video Solution

16. A parallel plate capacitor of plate area A and plate separation d is
charged to potential difference V and then the battery is disconnected. A
slab of dielectric constant K is then inserted between the plates of the
capacitor so as to fill the space between the plates. If Q, E and W denote

respectively, the magnitude of charge on each plate, the electric field


https://dl.doubtnut.com/l/_JXdx9p2BbCYg
https://dl.doubtnut.com/l/_XAez0UBdEadn

between the plates (after the slab is inserted), and work done on the

system, in question, in the process of inserting the slab, then

cAV
AQ =
@ d
egAV?
B.W =
2kd
Vv
CE=—
kd
g0 AV? 1
D = 11— —
w22 (-7
Answer: B

o Watch Video Solution

17. Two condensers C; and Cj in a circuit are jhioned as shown in . The

potential fo point A is V] and that of B is V5 . The potential of point D

will be”
C; C
Lo I | D N .3
il {1 ”
'Vl ‘ 2
1
A.5(1/'1+V2)


https://dl.doubtnut.com/l/_XAez0UBdEadn
https://dl.doubtnut.com/l/_ewctFKohNcE4

B CoVy + C1 V5
O+ Gy
. C1Vi + GV,

C,+ Cy
b CoVy — C1Va
O+ O,

Answer: C

o Watch Video Solution

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

configuration is

A. Zero

5 25CV 2
6


https://dl.doubtnut.com/l/_ewctFKohNcE4
https://dl.doubtnut.com/l/_yrT7d18Ig7km

3CV?

9CV 2

Answer: C

o Watch Video Solution

19. A parallel plate capacitor of capacitance Cj is charged with a charge
Qo to a potential difference Vj and the battery is then disconnected Now
a dielectric slab of dielectric constant k is inserted between the plates
ofcapacitor. The dimensions of the slab are such that it completely fills
the space between the plates, then :

A. Charge on the' plates remains the same

B. Charge on the plates decreases to Qq / K

C.Charge on the plates increases to KQq

D. Potential difference between plates remains the same

Answer: A


https://dl.doubtnut.com/l/_yrT7d18Ig7km
https://dl.doubtnut.com/l/_7L5gZQTYqluX

° Watch Video Solution

20. n identical capacitors are connected in parallel to a potential
difference V. These capacitors are then reconnected in sereis, their
charges being left undisturbed. The potential difference obtained is

A. Zero

B.(n— 1)V

C.nV

D.n?V

Answer: C

o Watch Video Solution

21. Two large parallel sheets charged uniformly with surfasce charge
density 0 and —o are located as shown in the figure. Which one of the

following graphs shows the variation of electric field along a line


https://dl.doubtnut.com/l/_7L5gZQTYqluX
https://dl.doubtnut.com/l/_Aezxfwkr27rW
https://dl.doubtnut.com/l/_7EFIVr2GAy41

perpendicular to the sheets as one moves from A to B ?

0]

*—————

E
(A)
A. *
B.
F4
o [} [
—_— e
C. . x
E
© A

-0



https://dl.doubtnut.com/l/_7EFIVr2GAy41

Answer: B

° Watch Video Solution

22. When a battery of emf E volts is connected across a capacitor of
capacitance C, then after some time the potential difference between the
plates of the capacitor becomes equal to the battery voltage. The ratio of
the work done by the battery and the energy stored in the capacitor
when it is fully charged is

Al:1

B.1:2

C.2:1

D.4:1

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_7EFIVr2GAy41
https://dl.doubtnut.com/l/_u3S16dJ52Eyw
https://dl.doubtnut.com/l/_lAGaaSozE6wQ

23. Find equivalent capacitance between points A and B. [Assume each
conducting plate is having same dimensions and neglect the thickness of

goA . .
the plate 4 TuF  where A is area of plate]

A 2uF

B. 11uF

C.12uF

D. 15uF

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_lAGaaSozE6wQ

24. An uncharged capacitor having capacitance C' is connected across a
battery of voltage V. Now the capacitor is disconnected and then
reconnected across the same battery but with reversed polarity. Then
which of the statement is INCORRECT

A. After reconnecting, heat energy produced in the circuit will be

equal to two-third of the total energy supplied by battery
B. After reconnecting, no energy is supplied by battery
C. After reconnecting, whole of the energy supplied by the battery is

converted into heat

D. After reconnecting, thermal energy produced in the circuit will be

equal to 2CV 2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_zMa4IlNc5Vil

25. Two similar parallel plate capacitors each of capaciti Cy are connected

in series The combination is connected with a voltage source of V},. Now,

seperation between the plates of one capacitor is increased by a distance

d and the separation between the plates of another capacitor is
: d :

decreased by the distance 3 The distance between the plates of each

capacitor was d before the chane in sepration. Then select the correct

choice.

A. The new capacitance ofthe system will increase
B. The new capacitance of the system will decrease
C. The new capacitance of the system will remain same

D. Data is not sufficient to arrive at a conclusion

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_usAWXb8AZS4Y

26. The potential difference between points a and b of circuits shown in

figure is

Ci—— —GC

Ey + E»

Al——|C
<01+C2) 2
Ei — By

B.| ———~ |C
<01+C2) ?
Ey + E

C.| ————=\|C
<C1+C2) !
Ei — E»

D. —/——=|C
<01+02) '

Answer: C

|


https://dl.doubtnut.com/l/_NAhZsa1R3go4

I & Watch Video Solution

27. A parallel plate capacitor with air between the plates has capacitance
of 9pF'. The separation between its plates is 'd". The space between the
plates is now filled with two dielectrics. One of the dielectrics has
: : : d .
dielectric constant k1 = 3 and thickness 3 while the other one has
, . . 2d .
dielectric constant k2 = 6 and thickness 3 Capacitance of the
capacitor is now
A. 1.8pF
B. 45pF

C. 40.5pF

D. 20.25pF

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_NAhZsa1R3go4
https://dl.doubtnut.com/l/_iIX52WeoTeGa

28. A variable parallel plate capacitor and an electroscope are connected

in parallel to a battery. The reading of the electroscope would be

decreased by.

A. Only(i), (ii) and (iii) are correct

B. Only (i) and (ii) are correct

C. Only(ii) and (iv) are correct

D. Only (iv) is correct

Answer: D

o Watch Video Solution

29. A parallel plate capacitor with a dielectric slab with dielectric constant
k = 3 filling the space between the plates is charged to potential V' and
isolated. Then the dielectric slab is drawn out and another dielectric slab

of equal thickness but dielectric constant £’ = 2 is introduced between


https://dl.doubtnut.com/l/_ReDKbl8CMGPy
https://dl.doubtnut.com/l/_FjornoukyBn9

the plates. The ratio of the energy stored in the capacitor later to that

initially is:

A 2:3

B.3:2

C.4:9

D.9:4

Answer: B

o Watch Video Solution

30. Three capacitors each of capacity 4uF' are to be connected in such a

way that the effective capacitance is 6.F'. This can be done by

A. All of them in series

B. All of them in parallel

C. Two in series and the third parallel to the combination


https://dl.doubtnut.com/l/_FjornoukyBn9
https://dl.doubtnut.com/l/_U4n3TTy29kVe

D. Two in parallel and the third in series with the comb

Answer: C

o Watch Video Solution

31. A parallel plate condenser with a dielectric of dielectric constant K
between the plates has a capacity C and is charged to a potential V volt.
The dielectric slab is slowly removed from between the plates and then

reinserted. The net work done by the system in this process is

A —(K —1)CV?

| =

B.CV}K -1)/K
C.(K-1)CVv?

D. Zero

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_U4n3TTy29kVe
https://dl.doubtnut.com/l/_chlFiDvgs3fV

32.To form a composite 16 F', 100V capacitor from a supply of identical

capacitors market 8uF, 250V, we require a minimum number of

capacitors

A.2

B.8

C.16

D. 32

Answer: D

° Watch Video Solution

Numerical Mcqgs

1. Two capacitors 3uF' and 6uF" are connected in series across a potential

difference of 120V. Then the potential difference across 3uF" capacitor is:


https://dl.doubtnut.com/l/_FMejcYMuPfe4
https://dl.doubtnut.com/l/_YYoHivLQ2O8P

A 40V

B. 60V

C.80V

D. 100V

Answer: C

o Watch Video Solution

2. Initial charges (with proper sign) on the plates of two identical

capacitors, each of 1uF, are as shown. When both S; and S, are closed,


https://dl.doubtnut.com/l/_YYoHivLQ2O8P
https://dl.doubtnut.com/l/_olKRajukVNcD

the potential difference between A and B will finally.become :

i1
WC 4pC

ouC, —12uC
]

A2V
B.4V
c.6V

D. 0V

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_olKRajukVNcD

3. Three capacitors are connected to D. C source of 100 volts shown in
the adjoining figure. If the charge accumulated on plates of C, C5 and

Cs are q,, @, 9., 94, 9. and qy respectively, then

ZIH;F 3mF 4 mF

| | | |
| | | | | |
ab cd ef

1 L
|

100 V

A g + qi + g5 = (100/9)C
B.gp +qi+qr =20
C.qu + g + g = 50C

D.gp = qa = qr

Answer: D

| o WAL _L vl . ~_ ..o ]



https://dl.doubtnut.com/l/_VVZnvE6C1ZG5

LT vYvallll vIiUCO o0IuULivn )

4. In the circuit shown in figure, the final voltage drop across the

capacitor C'is :

A

Ay

Vri
Tty
Vry
c V(ry +r2)
T2
V(re +71)

A

B

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_VVZnvE6C1ZG5
https://dl.doubtnut.com/l/_pCycVFYywxji

5. The plates of a parallel plate capacitor are charged up to 100v. Now,
after removing the battery, a 2mm thick plate is inserted between the
plates Then, to maintain the same potential deffernce, the distance
betweem the capacitor plates is increase by 1.6mm. The dielectric
canstant of the plate is .

A5

B.1.25

C.4

D.25

Answer: A

o Watch Video Solution

6. A capacitor is charged until its stored energy is 3J and then the
charging battery is removed. Now another uncharged capacitor is

connected across it and it is found that charge is distributed equally in


https://dl.doubtnut.com/l/_rEkRM2UKN7Y2
https://dl.doubtnut.com/l/_nICK59mm5DZj

the two capacitors. The final value of total energy stored in the electric
fields is :

A 1.5J

B.3J

C.2.5J

D.2J

Answer: A

o Watch Video Solution

7. Four capacitors of capacitance 10uF' and a battery of 200V are

arranged as shown. How much charge will flow through AB after the


https://dl.doubtnut.com/l/_nICK59mm5DZj
https://dl.doubtnut.com/l/_R2VKQr4BcERl

switch S'is closed :

—

.

i
——

—t
———

e

A. 6000uC

B. 4500C

C. 3000uC

D. 4000u.C

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_R2VKQr4BcERl

8. A capacitor of capacitance of 2uF" is charged to a potential difference
of 200V, after disconnecting from the battery, it is connected in parallel
with another uncharged capacitor. The final common potential is 20V
then the capacitance of second capacitor is :

A 2uF

B.4uF

C.18uF

D. 16uF

Answer: C

o Watch Video Solution

9. The equivalent capacitance between terminals A and B in the circuit

shown in figure is:


https://dl.doubtnut.com/l/_tMNPyv8mNPaG
https://dl.doubtnut.com/l/_HmAYgcfpbziU

I

M
0

A.6C

D. None of these

Answer: B

o Watch Video Solution

10. Two capacitor C; and Cs, charged with chargesq; and ¢» then these

are connected in series with an uncharged capacitor C, as shown in


https://dl.doubtnut.com/l/_HmAYgcfpbziU
https://dl.doubtnut.com/l/_IuP6RaHTtWCv

figure. As the switch S'is closed :

Oy

——

C =4 Pl

RS

e
S

A. C gets charged in any condition
B. C gets charged only when ¢;C5 > ¢2C4
C. C gets charged only when ¢;Cy < ¢2C}

D. C gets chharged when ¢;C5 # ¢2C4

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_IuP6RaHTtWCv

11. The two capacitors in the circuit shown in figure are initially uncharged
and then connected as shown and switch is closed. What is the potential

difference across 3uF' capacitor?

e ]|g
19V

L 1 il
] ]l il

20F 9V 3uF 1SV
}
1

A 30V
B. 10V
C.25V

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_IuP6RaHTtWCv
https://dl.doubtnut.com/l/_CufZib2se2Nr

12. A capacitor stores 50uc charge when connected across a battery .
When the gap between the plates is filled with a dielectric , a charge of
100muc flows through the battery .Find the dielectric constant of the
material inserted.

A 2.5

B.2

C.4

D.3

Answer: D

o Watch Video Solution

13. Initially two capacitors are charged to different potential differences

as shown in figure and then connected in parallel as shown. Which of the


https://dl.doubtnut.com/l/_C23rrQU1rvAN
https://dl.doubtnut.com/l/_7ev5h1dow26W

following is incorrect about this circuit?

15V 10V
o——l+ Eli o © H! E- o
A 2pF 3 C Ik D

A—Q | O—8

p—o —o0—¢

A. Final charge on each capacitor will be zero

B. Final total electrical energy of the capacitors will be zero

C. Total change from A to D is 30uC

D. Total charge flown from A to D is —30uC

Answer: D

o Watch Video Solution

14. The two spherical shells are at large separation, one of them has

radius 10cm and 1.25uC' charge. The other is of 20cm radius and has


https://dl.doubtnut.com/l/_7ev5h1dow26W
https://dl.doubtnut.com/l/_PhH1Rp3MJGdD

0.75uC charge. If they are connected by a conducting wire of negligible

capacitance, the final charge on the shells are :

A 1uC, 1uC
B. —uC, —uC
C.-uC, -uC

D.0.25uC, 0.25uC

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_PhH1Rp3MJGdD

15. In the circuit shown in figure, charge on 10 F capacitor is given as

| ¢
It
10pkF

J | [
P b

20uF 204 F

A2x1073C

B.16 x 10 *C

C.4x10°3C

D.8 x 10— 4C

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_RAwYKblGWKJT
https://dl.doubtnut.com/l/_BQrfAcR3U7kR

16. A capacitor consists of two parallel metal plates of area A separated
by a distance d. A dielectric slab of area A, thickness b and dielectric
constant k is placed inside the capacitor. If Ci is the capacitance of
capacitor with dielectric, under what limits the values of k and b are to be

restricted so thatC}, = 2C, where C'is capacitance without dielectric?

Ak — 4b d<b<d
) 26 —d 3 -
2b d
B.k = & — <b<d

%_d 2 <’
2b d
Ck= &= <b<2d
26 —d 2
D.k = 2 &d<b<d
' 2% —-d 4~ —
Answer: B

o View Text Solution

17. The circuit was in the shown state from a long time. Now the switch S

is closed. The charged that flows through the switch is


https://dl.doubtnut.com/l/_BQrfAcR3U7kR
https://dl.doubtnut.com/l/_rRyWlgXTRXnl

4uF == = 2uF

. QHFJ"' | ::4]1F

4
A ﬂ,uC

B. 100uC
C.50uC

100
D. —uC

Answer: C

l ° Watch Video Solution


https://dl.doubtnut.com/l/_rRyWlgXTRXnl

18. Four capacitors and two batteries are connected as shown in the

figure. The potential difference between the points a and b is:

3u¥
b |
]
— 13V —3uF —IpF =27V
11
) a
1pF

A0V

B.13V

C.17v

D.27V

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_rRyWlgXTRXnl
https://dl.doubtnut.com/l/_74svtIUlyI9M

19. Two capacitors are made in series by two metal plates and one I
structure as shown in figure. The area of each plate shown is A.The
equivalent capacitance between top and bottom plate of this system is

given as:

L _ .

dy
{ k3
7]
b
[ - ?_}
dI
Y Y-
I |
EoA
A.
dy — dsy
€0A
B.
a—2>

1 1
C. EoA (E — 3)


https://dl.doubtnut.com/l/_6gSynXYuJUW4

1 1
D.cgA| — — —
=0 <d1 dz)

Answer: b

o Watch Video Solution

20. A 3uF and a 5uF' capacitor are connected in series across a 30V
battery. A TuF' capacitor is then connected in parallel across the 3uF

capacitor. Choose the INCORRECT option :

A.Voltage across 3uF' capacitor before connecting 7TuF' capacitor is

18.75V.

B. Charge flown through the battery after connecting 7TuF' capacitor is

43.75uC

C. buF'capacitor and 7uF capacitor it has a charge of 70uC

D. After connecting 7uF' capacitor

Answer: C

[ - 1


https://dl.doubtnut.com/l/_6gSynXYuJUW4
https://dl.doubtnut.com/l/_KHYc1Mz7aKd6

| @ Watch Video Solution J

21. Find the capacitance between the inner and outer curved cylindrical
conductor surface as shown in figure. Space between conductor surface is

filled with dielectric of dielectric constant k. Consider b < < R:

gokhRao

eokbra

eokhRa
2b

cokbra
2h

Answer: A

| e |


https://dl.doubtnut.com/l/_KHYc1Mz7aKd6
https://dl.doubtnut.com/l/_89JIK2TAWkO6

I & Watch Video Solution ]

22. Three capacitors of capacitances 3uF', 9uF' and 18uF' are connected

one in series and another time in parallel. The ratio of equivalent

C
capacitance in the two cases <Fs) will be
P

A 1:15
B.15:1
C.1:1

D.1:3

Answer: A

o Watch Video Solution

23. A capacitor of capacitance C; = 1uF withstand a maximum voltage

of V1 = 6KV, and another capacitor of capacitance Cy = 2uF, can with


https://dl.doubtnut.com/l/_89JIK2TAWkO6
https://dl.doubtnut.com/l/_uwC0d0GWlhJW
https://dl.doubtnut.com/l/_5FXd8X0JzJBA

stand a maximum voltage of V, = 4KV If they are connected in series,

what maximum voltage will the system withstand?

A.6kV

B.4kV

C.10kV

D.9kV

Answer: D

o Watch Video Solution

24. A 4uF' condenser is charged to 400V and then its plates are joined

through a resistance of 1K(). The heat produced in the resistance is :

A.0.16J

B.1.28J

C.0.64J


https://dl.doubtnut.com/l/_5FXd8X0JzJBA
https://dl.doubtnut.com/l/_z8nvGIH3p5qq

D.0.32J

Answer: D

o Watch Video Solution

25. Condenser A has a capacity of 15uF when it is filled with a medium of
dielectric constant 15. Another condenser B has a capacity 1uF' with air
between the plates. Both are charged separately by a battery of 100V
After charging, both are connected in parallel without the battery and
the dielectric material being removed. The common potential now is

A. 400V

B. 800V

C. 1200V

D. 1600V

Answer: B

| o Watch Video Solution


https://dl.doubtnut.com/l/_z8nvGIH3p5qq
https://dl.doubtnut.com/l/_IVNIL2CACffX

26. Two capacitors 2uF' and 4uF' are connected in parallel. A third

capacitor of 6uFis connected in series. The combination is then

connected across a 12V battery. The voltage across 2uF" capacitor is:

A2V

B.6V

C.8V

D.1V

Answer: B

o Watch Video Solution

27. There is an air filled 1pF parallel plate capacitor. When the plate
separation is doubled and the space is filled with wax, the capacitance

increases to 2pF. The dielectric constant of wax is


https://dl.doubtnut.com/l/_IVNIL2CACffX
https://dl.doubtnut.com/l/_24MTA1IAIFDU
https://dl.doubtnut.com/l/_S2cJodP4QN2t

A2

B.4

C.6

D.8

Answer: B

o Watch Video Solution

28. Four condenser are joined as shown in the adjoining figure. The

capacity of each is 8uF'. The equivalent capacity between the points A

and B will be

LIS

A 32uF


https://dl.doubtnut.com/l/_S2cJodP4QN2t
https://dl.doubtnut.com/l/_PR2FbjIB7G1c

B.2uF

C.8uF

D. 16uF

Answer: A

o Watch Video Solution

29. In the following circuit, the resultant capacitance between A and B is

1pF. Then value of C'is

. C 1 uF
Al

8 uF ==

J— —4uF
6 uF
2 pF —
2 pF 12 uF
B —
A32 F
11

B. ——uF

32


https://dl.doubtnut.com/l/_PR2FbjIB7G1c
https://dl.doubtnut.com/l/_1odfHE5wyn8j

Answer: D

o Watch Video Solution

30. The effective capacitance between the points P and @ of the

arrangement shown in the figure is

2 uF
[
| |
2 uF 1 uF
| | | | _
p——| | | *Q
2uF | SuF
[ |
|
2 uF 1 uF
A1 F
.Eu
B. 1uF

C.2uF


https://dl.doubtnut.com/l/_1odfHE5wyn8j
https://dl.doubtnut.com/l/_W8ja583utc0S

D.1.33uF

Answer: B

o Watch Video Solution

31. A circuit element is placed in a blackbox. At ¢ = 0, a switch is closed
and the current flowing through the circuit element and the voltage
across its terminals are recorded to have the wave shapes shown in the
figure here. The type of element and its magnitude are:

i(f) 4 {0
amp

10 4.0

T
J a
|
Pl
1
1
1
]

1

P S

0 7 1O B > Ks)

A. resistance of 2()

B. resistance of 42

C. capacitance of 1F'


https://dl.doubtnut.com/l/_W8ja583utc0S
https://dl.doubtnut.com/l/_5UxaKxqnyytK

D. a voltage source of emf 4V

Answer: C

o View Text Solution

32. Two parallel plate capacitors of capacitances C and 2C are connected
in parallel and charged to a potential difference V. The battery is then
disconnected and the region between the plates of the capacitor C is
completely filled with a material of dielectric constant K. The potential

differences across the capacitors now becomes...........

Answer: C

| o Watch Video Solution


https://dl.doubtnut.com/l/_5UxaKxqnyytK
https://dl.doubtnut.com/l/_NYdd4NIbiqC6

33.In a circuit shown in the figure, what is potential of point A?

!
)
A
O

B
—
——
——

e

IOVI

¥

A2V
B.5V
Cc.8V

D.4V

Answer: A

o Watch Video Solution

34. Two long coaxial cylindrical metal tubes stand on an insulatiog floor

as shown in figure. A dielectric oil is filled in the annular region between


https://dl.doubtnut.com/l/_NYdd4NIbiqC6
https://dl.doubtnut.com/l/_vcBGU4gDKIM4
https://dl.doubtnut.com/l/_E2BJqjIXvKmt

the tubes. The tubes are maintained at a constant potential difference V.

A small hole is opened at bottom then :

[{—@

|

A
J

Lo ML

e o R

I P,

o R ey
i N L, L R i B
R =y [ RN, Gty
2
—zezefiF iz x
S VLY. Y
SIS AN IE S
- _—;‘ :_:_:, g e
) W B

A. Reading of ammeter remain constant

B. Capacitance of system increases

C. Current in circuit is dependent on area ofhole

D. Current in circuit is inversely proportional to dielectric constant


https://dl.doubtnut.com/l/_E2BJqjIXvKmt

Answer: C

° Watch Video Solution

S

— L
35. :

Find the time constant for the given RC circuits in correct order (in us)
Ry = 1Q, Ry = 2Q, C1 = 4uF, Cy = 2uF

A.18,8/9,4

B.18,4,8/9

C.4,8/9,18


https://dl.doubtnut.com/l/_E2BJqjIXvKmt
https://dl.doubtnut.com/l/_5ee2ZYRp5svF

D.8/9,18, 4

Answer: D

o Watch Video Solution

36. The capacities and connection of five capacitors are shown in the
adjoining figure. The potential difference between the points A and B is
60 volts. Then the equivalent capacity between A and B and the charge

on buF' capacitance will be respectively

SuF | 9uF

S T HH

12 uF 10 puF 8 uF

A. 44u, 300uC

B. 16p.F, 150uC

C.15uF, 200uC


https://dl.doubtnut.com/l/_5ee2ZYRp5svF
https://dl.doubtnut.com/l/_4lCrc43ZABAW

D. 4uF, 50uC

Answer: D

o Watch Video Solution

37. In the circuit shown here C] = 6uF,C2 = 3uF and battery
B = 20V. The Switch S; is first closed. It is then opened and afterwards

Sy is closed. What is the charge finally on C5

C2 3uF
||
YS
Ci, 6uF i
vS,
| 1
- B=20V

A. 120uC

B. 80uC


https://dl.doubtnut.com/l/_4lCrc43ZABAW
https://dl.doubtnut.com/l/_xOJkfiwJyKmq

C.40uC

D. 20uC

Answer: C

o Watch Video Solution

38. Three plates A, B, C each of area 50cm? have separation 3mm
between A and Bmm between B and C. The energy stored when the

plates area fully charged is

O x>
L

12V

Al16x107°J

B.2.1 x 10~ 9J


https://dl.doubtnut.com/l/_xOJkfiwJyKmq
https://dl.doubtnut.com/l/_XZxCweC16d2Z

C.5x107%J

D.7Tx 10" %J

Answer: B

° Watch Video Solution

39. A fully charged capacitor has a capacitance 'C. It is discharged
through a small coil of resistance wire embedded in a thermally insulated
block of specific heat capacity 's' and mass 'm'. If the temperature of the
block is raised by 'DeltaT’, the potential difference 'V' across the

capacitance is

us AT
A ———
C

8 2ms AN T

Y C
2mC A T

C'\/f

mC AT
D

Answer: B


https://dl.doubtnut.com/l/_XZxCweC16d2Z
https://dl.doubtnut.com/l/_ew6p1917lFCP

o Watch Video Solution

40. A parallel plate capacitor with air between the plates has capacitance

of 9pF'. The separation between its plates is 'd". The space between the

plates is now filled with two dielectrics. One of the dielectrics has
: . . d .

dielectric constant k; = 3 and thickness 3 while the other one has

2d
dielectric constant k2 = 6 and thickness 3 Capacitance of the

capacitor is now

A. 45pF
B. 40.5pF
C. 20.25pF

D. 1.8pF

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ew6p1917lFCP
https://dl.doubtnut.com/l/_vq1ch9xkp8kd

41.Six plates each of area A arranged as shown: in figure. The separation
between adjoining plates is d. Find the equivalent capacitance between

points A and B:

oA

7€0A

6€0A

5€0A

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ryptaN3W2Ekc
https://dl.doubtnut.com/l/_Gb47D8RWFPfO

42, Six capacitors each of capacitance of 2uF' are connected as shown in

the figure. The effective capacitance between A and B is:

C

1%

1t

\/ 1t

1t

¢ ¢ C

— ] | .
A4 B

C

1

1t

I

1

C

A 12uF

B.8/3uF

C.3uF

D. 6uF

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Gb47D8RWFPfO

43. What is equivalent capacitance of ladder circuit shown in figure

between points A and B?

o e
F ——1pF 1uF 1yF =—Infiaite sections —E
I_—r_¢ }__L.( F____

=
S
et |
r...a
"n
O
=
]
)
~3
R
-1

uF  3uF 27uF

A —uF

4
B. —ul"

3 o
C. Infinite
D. (1 + /3)uF

Answer: B

o Watch Video Solution

44. Find the equivalent capacitance between terminals A and B in the

circuit shown in figure:


https://dl.doubtnut.com/l/_hLClnbaqrLgA
https://dl.doubtnut.com/l/_4Lari7TPAF7I

(f i

CFr = :Lj' i
448 G
C

(s = =C

ﬁ:-

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_4Lari7TPAF7I

45, Circuit in figure shows three capacitors with capacitance and their
breakdown voltage. What should be maximum value of the external
source voltage such that no capacitor breaks down ?

ZCT 2V

k
[

4

C1
}

A1V

B.2V

C.1.5V

D.4V

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_NRn9pvxWEgHF

46.A 2 F capacitor is charged as shown in the figure. The percentage of

its stored energy disispated after the switch S is turned to poistion 2 is
N ¢

V- =
2uF|8ukF

A.O0

B.0.2

C.0.75

D.038

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_NRn9pvxWEgHF
https://dl.doubtnut.com/l/_zocBZ3qJOEQX

47. For the circuit shown in figure, which of the below options given is/are

correct:

ilﬂv
D C

A.The charge on the 12y F capacitor is zero
B. The charge on the 12uF capacitor is 30uC
C.The charge on thhe 4uF capacitor is 30uC

D. None of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_vaEpOpLAQZ0W

48. In the circuit shown, a potential difference of 60V is applied acrodd.

AB. The potential difference between the point M and N is-

A 2C,, M

60V C = Co

A 10V

B. 15V

C.20V

D. 30V

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_UsalKVNU5enb

49. Four identical capacitors are connected in series with a 10V battery
as shown in the figure. The point N is earthed. The potentials of points A

and B are

c C C
il

——

A. 10V, OV

B.7.5V, — 2.5V

C.5V, — 5V

D. 7.5V, 2.5V

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_UsalKVNU5enb
https://dl.doubtnut.com/l/_BYqzrS7IU2Jk

50. Find the equivalent capacitance across A and B for the arrangement

shown in figure. All the capacitors are of capacitance C'

Mwl—itr—%j@ ‘

3C

14
C

B. —
8

3C
16

D. None of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_BYqzrS7IU2Jk
https://dl.doubtnut.com/l/_Yzjl0XN0J583

51. The equivalent capacitance between X and Y is

1uF 1uF
I | |
I .
X o—mm ——1pF —OoY
2uF
i1
I
A.5/6uF
B.7/6uF
C.8/3uF
D.1uF
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ImXxqfrR3kps

52. Four capacitors are connected as shown in figuere to a 30V battery.

The potential difference between points a and b

1.0uF 1.5uF

-

A 5V

B.9V

c.10V

D.13V

Answer: D



https://dl.doubtnut.com/l/_zXEaB7XGXvlQ

| o Watch Video Solution

53. The distance between the plates of a charged plate capacitor
disconnected from the batteryis 5cm and the intensity of the field in it is
E = 300V /cm. An uncharged metal bar 1em thick is introduced into the
capacitor parallel to its planes. The potential difference between the

plates now is :

A. 1500V
B. 1200V
C. 900V

D. Zero

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_zXEaB7XGXvlQ
https://dl.doubtnut.com/l/_iNFMRwDrae7L

54. Five identical capacitor plates are arranged such that they make four
capacitors each of 2uF'. The plates are connected to a source of emf 10V
.The charge on plate C'is

|\

| J

A +20uC

B. +40uC

C.+60uC

D. +80uC

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_WKBYofAb7P0x

55. given that potential differene across 1uF' capacitor is 10V. Then,

6 uF

m':-_w 1

A. Potential difference acros 4uF' capacitor is 40V

B. Potential difference across 4. F' capacitor is 2.5V

C. Potential difference across 3uF capacitor is 5V

D. Value of E'is 70V

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_WKBYofAb7P0x
https://dl.doubtnut.com/l/_eFJiHZM5fIBb
https://dl.doubtnut.com/l/_T7FV9Yfj1sIL

56. A capacitor of capacity C is charged to a potential difference V' and
another capacitor of capacity 2C is charged to a potential difference 4V'.
The charged batteries are disconnected and the two capacitors are
connected with reverse polarity (i.e. positive plate of first capacitor is
connected to negative plate of second capacitor). The heat produced

during the redistribution of charge between the capacitors will be

125CV 2
A. T

5 50CV 2
3

C.20V?

5 25CV °
3

Answer: D

o Watch Video Solution

Advance Mcqs



https://dl.doubtnut.com/l/_T7FV9Yfj1sIL

1. While a capacitor remains connected to a battery and dielectric slab is

applied between the plates, then

A.The charge supplied by the battery increases.

B. The capacitance of the system increases.

C. The electric field in the capacitor B increases.

D. The electrostatic potential energy of A decreases.

Answer: A::B

o Watch Video Solution

2.The figure shows a capacitor having three dielectric layers parallel to its

plates. Layer z is vacuum, y is conductor and z is a dielectric. Which of the


https://dl.doubtnut.com/l/_RMTRRItUv0Up
https://dl.doubtnut.com/l/_gIVpuY2LVJVD

following change(s) will result in increase in capacitance ?

A. Replace z by conductor

B. Replace y by dielectric

C. Replace z by conductor

D. Replace x by dielectric

Answer: A::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_gIVpuY2LVJVD

3. How does the total energy stored in the capacitors in the circuit shown
in the figure change when first switch K is closed (process-1) and then
switch K, is also closed (process-2), Assume that all capacitor were

initially uncharged?

Ty

Tq
"I"O
T

A.Increases in process-1

B. Increases in process-2

C. Decreases in process-2

D. Magnitude of change in process-2 is less than that in process -1


https://dl.doubtnut.com/l/_HQOiJYWFRjEc

Answer: A::B::D

o Watch Video Solution

4. A parallel plate capacitor is charged and the charging battery is then
disconnected. If the plates of the capacitor are moved farther apart by
means of insulating handles:

A.The charge on the capacitor increases

B. The voltage across the plate increases

C. The capacitance increases

D. the electrostatic energy stored in the capacitor increases

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_HQOiJYWFRjEc
https://dl.doubtnut.com/l/_ntMrzExw3CRd

5. The plates of a parallel-plate capacitor are separated by a solid
dielectric. This capacitor and a resistor are connected in series across the
terminals ofa battery. Now the plates of the capacitor are pulled slightly
further apart. After some time circuit again attains steady state.

A. The potential difference across the plates has increased

B. The energy stored on the capacitor has decreased

C. The capacitance of the capacitor has increased

D. The battery ,would have gained energy

Answer: B::D

° Watch Video Solution

6. For the given circuit shown in figure which of the following statements

is/are correct


https://dl.doubtnut.com/l/_JS7OYHTfqdXI
https://dl.doubtnut.com/l/_fDHhdX88zeId

—_—0
L

L s
Ly

. : . . 15C
A. The equivalent capacitance between.points 1and 2 is 11

: : : . 5C
B. The equivalent capacitance between poiots 3 and 6 is —

. , . . 15C
C. The equivalent capacitance between points 1and 3 is

. . . . 14C
D. The equivalent capacitance between points 3 and 5 is ——

Answer: A::B::C

o Watch Video Solution

7. Capacitor O} of the capacitance 1uF and another capacitor C5 of

capacitance 2uF' are separately charged fully by a common battery.The



https://dl.doubtnut.com/l/_fDHhdX88zeId
https://dl.doubtnut.com/l/_pnrJhGTHoIhu

two capacitors are then separately allowed to discharge through equal

resistors at time ¢t = 0.

A. The current in each of the two discharging circuits is zeroatt = 0

B. The current in the two discharging circuits at ¢ = 0 are equal but

not zero

C. The currents in the two discharging circuits at t = 0 are unequal

D. Capacitor C loses 50 % of its initial charge sooner than Cs loses

50 % of its initial charge

Answer: B::D

o Watch Video Solution

8. A capacitor of capacity C is conneted to a battery of emfl[; When
steady state is attained a dielectric slab of dielectric constant K is slowly
introduced in the capacitor to fill the capacitor completely. Mark the

correct statement(s), in final stady state.


https://dl.doubtnut.com/l/_pnrJhGTHoIhu
https://dl.doubtnut.com/l/_AXfQmW1MG9mL

A. Magnitude of induced charge on the each surface of slab is
CoVo(k — 1)

B. Electric force due to induced charges on any plate is zero

k(CoVo)”
2e9A
(k — 1)CyVy
goA

C. Force of attraction between plates ofcapacitor is

D. Field due to induced charges in dielectric slab is

Answer: A::B::D

o Watch Video Solution

9. A dielectric slab fills the space between the square plates of a parallel-
plate capacitor. The side of each plate of the capacitor is L. The
magnitude of the bound charges on the slab is 75 % of the magnitude of
the free charge on the plates. The capacitance is 480uF and the
maximum charge that can be stored on the capacitor is 240e0L? Emax,

where Enax is the breakdown strength of the medium:

A. The dielectric constant for the dielectric slab is 4


https://dl.doubtnut.com/l/_AXfQmW1MG9mL
https://dl.doubtnut.com/l/_tJJOSwWxBXBX

B. Without the dielectric, the capacitance of the capacitor would be
360uF

C.The plate area is 60L?

D. If the dielectric slab is having the same area as that of the capacitor
plate but the width is half the separation between plates of

capacitor, the capacitance would be 192y F'

Answer: A::C::D

o View Text Solution

10. In a spherical capacitor,,we have two concentric spherical shells, the
inner one carrying a charge @) and outer one carrying a charge of — Q. If
the inner shell is displaced from the center without touching the outer

shell :

A. The capacitance of the capacitor will increase

B. The capacitance of the capacitor will remain same


https://dl.doubtnut.com/l/_tJJOSwWxBXBX
https://dl.doubtnut.com/l/_s4mZUfIu0pvY

C. The energy of capacitor with decrease

D. The potential difference between inner and outershell will increase

Answer: A::C::D

o Watch Video Solution

11. A parallel plate air capacitor is connected to a battery. The quantities
charge, voltage, electric field and energy associated with this capacitor
are given by Qo , Vi, Ey and U, respectively. A dielectric slab is now
introduced to fill the space between the plates with battery still in
connection. The corresponding quantities now given by Q, V, E and U are

related to the previous one as

AQ > Q

B.V >V,

C.E > E,

D.U > U,


https://dl.doubtnut.com/l/_s4mZUfIu0pvY
https://dl.doubtnut.com/l/_c3OCyugBSzyM

Answer: A::D

o Watch Video Solution

12. A capacitor with no dielectric is connected to a battery at t=0.Consider

a point A in the connecting wires and a point B in between the plates.

A.There is no current through A.

B. There is displacement current through B till electric field changes

between the plates.

C.There is a current through A as long as the charging is not

complete.

D. The current always flows between the plates of capacitor.

Answer: B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_c3OCyugBSzyM
https://dl.doubtnut.com/l/_lb5N4LawO8OH
https://dl.doubtnut.com/l/_QlUbCj5ycrzp

13. 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.

Answer: A::C::D

o Watch Video Solution

14. Figure shows three circuits, each consisting of a switch and two
capacitors, initially charged as indicated in the figure. In which circuit the

charge on the left hand capacitor will change after the closing of the


https://dl.doubtnut.com/l/_QlUbCj5ycrzp
https://dl.doubtnut.com/l/_KdjN9mqzRZdi

switch :

— < .
6 ! 6 1| |
Loc =t e PEEL 2027

)

(H 2) (3)

Al

B.2

C.3

D. All

Answer: B::C

o Watch Video Solution

15. A dielectric slab of thickness d is inserted in a parallel plate capacitor
whose negative plate is at x = 0 and positive plate is at z = 3d. The slab
is equidistant from the plates. The capacitor is given some charge. As one

goes from O to 3d:


https://dl.doubtnut.com/l/_KdjN9mqzRZdi
https://dl.doubtnut.com/l/_tEnym1cDm873

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 again

increases

Answer: B::C

o Watch Video Solution

16. In the circuit shown, the potential difference across the 3uF' capacitor

is V and the equivalent capacitance between A and B is C Then:


https://dl.doubtnut.com/l/_tEnym1cDm873
https://dl.doubtnut.com/l/_TBO0gV9S8VQt

]| 11

1] 1
6pF 3pF
A B
2uF
| F
|
h
60V
A.C = 4uF
B.C = 11uF
CV =2V
D.V =40V
Answer: A::D

o Watch Video Solution

17. Two identical parallel plate capacitors of same dimensions joined in

series are connected to a constant voltage source. When one of the


https://dl.doubtnut.com/l/_TBO0gV9S8VQt
https://dl.doubtnut.com/l/_jVVKK47S15p3

plates of one capacitor are brought closer to the other plate :

A.The voltage on the capacitor whose plates come closer is greater

than the voltage on the capacitor whose plates are not moved

B. The voltage on the capacitor whose plate come closer is lesser than

the voltage on the capacitor whose plates are not moved

C. The voltage on the two capacitor remain equal

D.The applied voltage is divided among the two inversely as the

capacitance

Answer: B::D

o Watch Video Solution

18. A parallel plate capacitor is first connected to a constant voltage
source. It is then disconnected and -then immersed in a lignid dielectric,

then:


https://dl.doubtnut.com/l/_jVVKK47S15p3
https://dl.doubtnut.com/l/_hiV42G8ZELSx

A. The capacitance increases

B. The liquid level between the plates increases

C. The liquid level will remain same as that outside the plates

D. The potential difference between the plates will decrease

Answer: A::B::D

o Watch Video Solution

19.In a parallel-plate capacitor, the region between the plates is filled by a

dielectric slab. The capacitor is connected to a cell and the slab is taken

out. Then

A. Some charge is drawn from the cell

B. Some charge is returned to the cell

C. The potential difference across the capacitor remains constant

D. Awork is done by an external agent in pulling the slab out


https://dl.doubtnut.com/l/_hiV42G8ZELSx
https://dl.doubtnut.com/l/_9v6Hhst0LNtb

Answer: B::C::D

o Watch Video Solution

20.In a parallel plate capacitor, the region between the plates is filled by

a dielectric slab. The capacitor is charged from a cell and then

disconnected from it. The slab is now taken out :

A. The potential difference across the capacitor increases

B. The charge on the capacitor is increased

C.The energy stored in the capacitor increases

D. Awork is done by the external agent in taking the slab out

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_9v6Hhst0LNtb
https://dl.doubtnut.com/l/_EVePy2gwjoWF

21. A parallel plate capacitor is connected across a source of covstant

potential difference. If a dielectric slab is introduced between the two

plates, then

A. Charge on capacitor increases

B. Some charge from the capacitor will flow back into the source

C. He electric field between the plates will decrease

D. The electric field between the plates will not change

Answer: A::D

° Watch Video Solution

22. Identical dielectric slabs are inserted into two identical capacitors A
and B. These capacitors and a battery are connected as shown in figure.

Now the slab of capacitor B is pulled out with battery remaining


https://dl.doubtnut.com/l/_XU2s2AulbGQm
https://dl.doubtnut.com/l/_4RggjHpGhiML

connected

A. During the process, charge flows from a to b

B. Finally charge on capacitor B will be less than that on capacitor A

C.During the process, work is done by the external force F, which

appears as heat in the circuit

D. During the process, internal energy of the battery increases

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_4RggjHpGhiML

23. A parallel plate air capacitor is connected to a battery. If plates of the
capacitor are pulled farther apart, then which of the following statements
is/are correct ?
A. Strength of electric field inside the capacitor remains unchanged, if
battery is disconnected before pulling the plate
B. During the process, work is done by external force applied to pull
the plates either battery is disconnected or it remains connected
C.Stored energy in the capacitor decreases if the battery remains
connected

D. None of these

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_1BGQrWilLgkN

24. When two identical capacitors are charged individually to different

potentials & then connected in parallel, after disconnecting from the

source then

A. Net potential difference across them is equal to sum of individual

potential differences

B. Net potential difference across them is not equal to sum of -

individual initial potential diflerences

C. Net energy stored in the two capacitors is less than the sum of

individual initial energies

D. None of these

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_HsooCEtPV8Jp

25. The plates of a parallel plate capacitor are, not exactly parallel. The

surface charge density therefore :

A.Is higher at the closer end

B. The surface charge densitywill not be uniform

C. Each plate will have the same potential at each point

D. The electric field is smallest where the plates are closest

Answer: A::B::C

o Watch Video Solution

26. Two capacitors of 2uF' and 3uF' are charged to 150V and 120V,
respectively. The plates of capacitor are connected as shown in the figure.

An uncharged capacitor of capacity 1.5uF' falls to the free end of the


https://dl.doubtnut.com/l/_S9LKmkVSHQZC
https://dl.doubtnut.com/l/_8ckeOOKD6ivU

wire. Then

1.5 uF
AT o
|
= [

| T ||
2 uF 3 uF

A. Charge on 1.5uF' capacitoris 180uC
B. Charge on 2uF capacitor is 120uC'
C. Positive charge flows through A from right to left

D. Positive charge flows through A from left to right

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_8ckeOOKD6ivU

Unsolved Numerical Problems

1. Two square metal plates of side 1m are kept 0.01m apart like a parallel
plate capacitor in air in such a way that one of their edges is
perpendicualr to an oil surface in the a tank filled with an insulating oil.
The plates are connected to a battery of emf 55V. The plates are then
lowered vertically into the oil at a speed of 0.001ms ~!. Calculate the
current drawn from the battery during the process.

(Dielectric constant of oil = 11,7 = 8.85 X 10_12N_1m_2).

° Watch Video Solution

2. The capacitance of a parallel plate capacitor with plate area A and
separation d is C. The space between the plates in filled with two wedges

of dielectric constants K; and K, respectively. Find the capacitance of


https://dl.doubtnut.com/l/_OjyJLl2BsFeW
https://dl.doubtnut.com/l/_tTodXleOTHZX

resulting capacitor.

o Watch Video Solution

3. Two conducting objects one with charge of + @ and another with —Q

are kept on z-axis at £ = — 3 and x = + 4 respectively. The electric

field on the z-axis is given by 3Q) <x2 + %).What is the capacitance C of

this configuration of objects?

° Watch Video Solution



https://dl.doubtnut.com/l/_tTodXleOTHZX
https://dl.doubtnut.com/l/_RlVZLZei1T0P

4. An air cylindrical capacitor eith a dc voltage V' = 200V applied across
it is being submerged vertivally into a vessel filled with water at a velocity
v = 5.0mm /s. The electrodes of the capacitors are separated by a
distance d = 2.0mm, the mean curvature radius of the electrodes is
equal to » = 50mm. Find the current flowing in this case along lead

wires, ifd < < r.

o Watch Video Solution

5. Between the plates of a parallel-plate capacitor there is a metallic plate
whose thickness takes up 7 = 0.60 of the capacitor gap. When that plate
is absent the capacitor has a capacity C = 20nF. The capacitor is
connected to a dc voltage source V' = 100V. The metallic plate is slowly
extraced from the gap. Find :

(a) the energy increment of the capacitor,

(b) the mechanical work performed in the process of plate extraction.

o Watch Video Solution



https://dl.doubtnut.com/l/_rqDnIBUSDFW8
https://dl.doubtnut.com/l/_YDfO9BDp7uUN

6. In the circuit shown in figure, each capacitor has a capacitance C and
cell voltage is E. If switch S is closed, then calculate the work done by

battery after closing the switch.

L

o View Text Solution

7. Find the potential differnce V4 — VB between points A and B of the

circuit shown in.


https://dl.doubtnut.com/l/_6dAf1Z3t8jYA
https://dl.doubtnut.com/l/_HEcekuQX5Fiz

o Watch Video Solution

8. (a) Find the capacitance of spherical capacitor having concentric shells
of radii a a and b(b > a). The space between the shells is completely
filled by a dielectric of constant k.

(b) Find the capacitance if dielectric is filled upto an intermediate radius

c(a < ¢ < b) between the shells.

o Watch Video Solution



https://dl.doubtnut.com/l/_HEcekuQX5Fiz
https://dl.doubtnut.com/l/_LaJSJBvW6fY1
https://dl.doubtnut.com/l/_Lowc1MwFuTsp

9. If half the space between two concentric conducting spheres be filled
with dielectric of dielectric constant k and the rest is filled with air. Show
that the capacitance of the capacitor thus formed will be same as if the

1
whole part is filled with the dielectric of dielectric constant 5(1 + k):

o View Text Solution

10. Two, capacitors A and B are connected in series across a 100V supply
and it is observed that the potential difference across them are 60V and
40V. A capacitor of 2p. F' capacitance is now connected in parallel with A
and the potential difference across B rises to 90V. Determine the

capacitance of A and B

o Watch Video Solution

1. The voltage applied across a capacitor having a capacitance of 10uF' is

varies as shown in figure:


https://dl.doubtnut.com/l/_Lowc1MwFuTsp
https://dl.doubtnut.com/l/_Dg1JPrPaIuYp
https://dl.doubtnut.com/l/_MoYUDBFVCPNw
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At the time instant when the terminal voltage across capacitor is 600V
calculate
(a) The charge on capacitor ItBrgt (b) The energy stored in the capacitor

(c) Draw the curve of current in connecting wires as a function of time.

o View Text Solution

12. A capacitor of capacitance C is charged by connecting it to a battery of
emf epsilon. The capacitor is now disconnected and reconnected to the
battery with the polarity reversed. Calculate the heat developed in the

connecting wires.

o Watch Video Solution



https://dl.doubtnut.com/l/_MoYUDBFVCPNw
https://dl.doubtnut.com/l/_6guOZn6XWQSj
https://dl.doubtnut.com/l/_zbrSUzZ90wU6

13. Find capacitance of the capacitor shown in figure: in which four same

sized dielectric slabs are inserted with their

o Watch Video Solution

14. What charges will flow after the shorting of the swich Sw in the circuit

illustrated in Fig through sections 1 and 2 in the directions indicated by


https://dl.doubtnut.com/l/_zbrSUzZ90wU6
https://dl.doubtnut.com/l/_Omz3icjShVUs

the arrown?

-

~ T

o Watch Video Solution

15. A 1pF capacitor and a 2pF' capacitor are connected in series across a
1200V supply line.

a. Find the charge on each capacitor and the voltage across them.

b. The charged capacitors are disconnected from the line and from each
other and reconnected with terminals of like sign together. Find the final

charge on each and the voltage across them.

o Watch Video Solution



https://dl.doubtnut.com/l/_Omz3icjShVUs
https://dl.doubtnut.com/l/_kbQ39O4PyzdB

16. If the total capacitance of the combination of identical capacitors

shown in figure between A and B is given by nC then find n.

Ao 1<

!
1

Ty
Toy

o Watch Video Solution

17. A 100 F" capacitor is charged to 100V. After the charging, battery is
disconnected. The capacitor is then connected in parallel to another
capacitor. The final voltage is 20V. Calculate cap the capacity of second

capacitor.

o Watch Video Solution



https://dl.doubtnut.com/l/_kbQ39O4PyzdB
https://dl.doubtnut.com/l/_fs6mSTvK27Ax
https://dl.doubtnut.com/l/_VUcDIsCZ06fv

18. The dielectric to be used in a parallel-plate capacitor has a dielectric
constant of 3.60 and a dielectric strength of 1.60 x 10’V /m. The
capacitor is to have a capacitance of 1.25 X 10~ °F and must be able to
withstand a maximum potential difference of 5500V. What is the

minimum area the plates of the capacitor may have?

o Watch Video Solution

19. The space between the plates of a parallel plate air capacitor is filled
with an isotropic dielectric medium of which dielectric constant varies in
the direction perpendicular to the plates according to the relation given
as
.
k =k [1 + sm—]
dx

Where d is the separation, between the plates and k; is a constant. The

area of the plates is A. Determine the capacitance of the capacitor.

o View Text Solution



https://dl.doubtnut.com/l/_J7ApSWbe4gEn
https://dl.doubtnut.com/l/_YAOBQYNuUqIW

20. Two condensers A and B each having slabs of dielectric constant
K = 2 are connected in series. When they are connected across 230V
supply, potential difference across A is 130V and that across B is 100V If
the dielectric in the condenser of smaller capacitance is replaced by one
for which K = 5, what will be the values of potential difference across

them?

o Watch Video Solution

21. A parallel plate capacitor of capacitance 0.1uF' is shown in the figure.

Its two plates are given charges 2uC and 1uC. Find the value of heat


https://dl.doubtnut.com/l/_WUdoSwusCyD6
https://dl.doubtnut.com/l/_Tsphf5BJhQch

dissipated after switch is closed :

ko
=
@

e R e |

|

5V

o View Text Solution

22.Two identical planar capacitor connected in parallel and charged to a

voltage Uy = 12V. When you disconnect them from the voltage source,


https://dl.doubtnut.com/l/_Tsphf5BJhQch
https://dl.doubtnut.com/l/_TWkc2yg5eb0Q

the distance between the plates of one of the capacitors is reduced to
one third of the original distance. What will be the new voltage on the

capacitors ?

o Watch Video Solution

23. A parallel - plate capacitor of plate area A and plate separation d is
charged to a potential difference V' and then the battery is disconnected
. A slab of dielectric constant K is then inserted between the plate of the
capacitor so as to fill the space between the plate .Find the work done on

the system in the process of inserting the slab.

o Watch Video Solution

24. A parallel plate vacuum capacitor with plate area A and separation x
has charges +@Q and — (@ on its plates. The capacitor is disconnected
from the source of charge, so the charge on each plate remains fixed.

(a) What is the total energy stored in the capacitor?

(b) The plates are pulled apart an additional distance dx. What is the


https://dl.doubtnut.com/l/_TWkc2yg5eb0Q
https://dl.doubtnut.com/l/_mmXUYkaSdTyO
https://dl.doubtnut.com/l/_BUibkuGEh2Qk

change in the stored energy?

(c) If F'is the force with which the plates attract each other, then the
change in the stored energy must equal the work dW = Fdz done in
pulling the plates apart. Find an expression for F.

(d) Explain why F' is not equal to QE, where E is the electric field

between the plates.

o Watch Video Solution

25. Find the equivalent capacitance across terminals A and B in the

circuit shown in figure.

23pF TuF
— T
12pF 13pF IpF
¢ —L ) —i
10pF 14F
it 11

o Watch Video Solution



https://dl.doubtnut.com/l/_BUibkuGEh2Qk
https://dl.doubtnut.com/l/_mNZ3AAGcQ2AD

26. In the circuit shown in figure, capacitor A has capacitance C; = 2uF
when filled with a di-electric slab of dielectric constant k = 2. Capacitors
B and C are air capacitors and have capacitances Cy = 3uF' and

C3 = 6uF, respectively. A is charged by closing switch Sy alone

« o

S Ss |

B~ 3

T

(a) Calculate energy supplied by battery during process of charging.

1|

~ 186V C4
C

Switch 51 is now opened and Ss is closed.

(b) Calculate charge on B and energy stored in the system when
electrical equilibrium is attained. Now switch Sz is also opened, slab of A
is removed. Another di-electric slab of K = 2, which can just fill the space
in B, is inserted into it and then switch S5 alone is closed.

(c) Calculate by how many times electric field in B is increased. Calculate

also, loss. of energy during redistribution of charge.



https://dl.doubtnut.com/l/_PM2xF9wrouIe

| o View Text Solution

27. In the circuit shown in figure
C1 = buF,Cy = 29uC, Cs = 6uF,Cy = 3uF and Cy4 = TuF. If in
steady state potential difference between points A and B is 11 volt,

calculate potential difference across Cs.

—
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h\’ taa 2ol

J— C4

—

A |

o Watch Video Solution



https://dl.doubtnut.com/l/_PM2xF9wrouIe
https://dl.doubtnut.com/l/_WiZEFU68CCDR

28. Find the equivalent capacitance between terminals A & C, if each

capacitor is of capacitance 4y F’

X
N

° Watch Video Solution

29.In the given network if potential difference between p and g is 2V and

Cy = 3C1, find the potential difference between a & b.


https://dl.doubtnut.com/l/_sr1N3lp7jWvJ
https://dl.doubtnut.com/l/_hjdlttW3v0lB
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° Watch Video Solution

30. The plates of a parallel plate capacitor are separated by a distance
d = lecm. Two parallel sided dielectric slabs of thickness 0. 7cm and
0.3cm fill the space between the plates. If the dielectric constants of the
two slabs are 3 and 5 respectively and a potential difference of 440V is
applied across the plates. Find (a) The electric field intensities in each of
the slabs. (b) The ratio of electric energies stored in the first to that in

the second dielectric slab.


https://dl.doubtnut.com/l/_hjdlttW3v0lB
https://dl.doubtnut.com/l/_hePWHLeZ674Y

o Watch Video Solution

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

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

(i) A dielectric slab ofrelative permittivity & is slowly inserted in capacitor
C.

(iii) Battery is disconnected.

(iv) Dielectric slab is slowly removed from capacitor.

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

(iv).

o Watch Video Solution

32. A charge 200mC' is imparted to .each of the two identical parallel
plate capacitors connected in parallel. At ¢ = 0, the plates ofboth the

capacitors are 0.1m apart. The plates of first capacitor move towards


https://dl.doubtnut.com/l/_hePWHLeZ674Y
https://dl.doubtnut.com/l/_AasfskzcTS0z
https://dl.doubtnut.com/l/_9VDDbn8MrQOF

each other with velocity 0.001m is and plates of second capacitor move

apart with the same velocity. Find the current in the circuit.

o Watch Video Solution

33. Acircuit is shown in figure. Find the charge on the condenser having a

capacity of 5uF' in steady state.

2pF
(|

4u¥

L aaanl
—

| |
| !
3%

o Watch Video Solution



https://dl.doubtnut.com/l/_9VDDbn8MrQOF
https://dl.doubtnut.com/l/_ML1KKF8KEuN7
https://dl.doubtnut.com/l/_a3nme7D23Hfi

34. A solid conducting sphere of radius 10cm is enclosed by a thin
metallic shell of radius 20cm. A charge ¢ = 20uC' is given to the inner

sphere is connected to the shell by a conducting wire.

o Watch Video Solution

35. Three capacitors each having capacitance C = 2uF' are connected
with a battery of emf30V as shown in. when the switch S is closed, find

a. the amount of charge flowing through the battery,

b. the heat generated in the circuit,

c. the energy supplied by the battery,


https://dl.doubtnut.com/l/_a3nme7D23Hfi
https://dl.doubtnut.com/l/_6Iz0O5UlG7fC

d. the amount of charge flowing through the switch S.

ETRY

o Watch Video Solution

36. Consider the situation shown in figure. The plates of the capacitor
have plate area 1A = [bl and are clamped in the laboratory. The
dielectric slab is released from rest with length a inside the capacitor.

Neglecting any effect of friction or gravity, show that the slab will execute


https://dl.doubtnut.com/l/_6Iz0O5UlG7fC
https://dl.doubtnut.com/l/_o7wqJ7RaIVT6

periodic motion and find its time period.

o View Text Solution

37.In the circuit shown in figure find the equivalent capacitance between

terminals A and B.

SuF | 2 3 F
A} | ' ﬁ- 4??
6uF —=3uF
4uF
-y

o Watch Video Solution



https://dl.doubtnut.com/l/_o7wqJ7RaIVT6
https://dl.doubtnut.com/l/_9Vb8D7ZVbb90
https://dl.doubtnut.com/l/_ez7jukcLhCjs

38. A capacitor is made of a flat plate of area A and another plate is bent
at four points and placed above the flat plate as shown in figure.
Dimension of both the plates are shown in figure. Find the capacitance of

this structure between the two plates.

3d

i

2d

1 :
o -

3a

o Watch Video Solution

39. A parallel -plate capacitor with the plate area 100cm? and the
separation between the plate 1.0cm is connected across a battery of emf

24 volts .Find the force of attraction between the plates.

o Watch Video Solution



https://dl.doubtnut.com/l/_ez7jukcLhCjs
https://dl.doubtnut.com/l/_TSHAIvxZDii9
https://dl.doubtnut.com/l/_CyGuSnaqCstt

40. Figure shows a capacitor having three layers of equal thickness and
same area as that of its plates. Layer-l is free space, Layer-Il is a conductor
and Layer-lll is a dielectric of dielectric constant k. Calculate the ratio of
energy stored in region lll to total energy stored in capacitor when a

potential difference is applied across the plates of capacitor.

o Watch Video Solution



https://dl.doubtnut.com/l/_CyGuSnaqCstt

