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30. A charge of + 2'0 x 10 " C is placed on the positive plate
and a charge of -~ 1'0 x 10 " C on the negative plate of
a parallel-plate capacitor of capacitance 1'2 x 10 ™’ uF.

Calculate the potential difference developed between
the plates.

ATDB.uno

Ans. 125V
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31. A charge of 20 uC is placed on the positive plate of an
isolated parallel-plate capacitor of capacitance 10 uF.

Calculate the potential difference developed between
the plates.

ATDB.uno

Ans. 1V

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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36. Two capacitors of capacitances 20'0 pF and 50'0 pF are
connected in series with a 6°00 V battery. Find (a) the

potential difference across each capacitor and (b) the
energy stored in each capacitor.

ATDB.uno

AYe L (2) 171 V. 429V (b) 184 pJ, 735 p

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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37. Two capacitors of capacitances 4'0 uF and 60 uF are

connected in series with a battery of 20 V. Find the
energy supplied by the battery.

ATDB.uno

Ans. 960 ul

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



DDDDDDDD

I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY . DO NOT SHARE OR REDISTRIBUTE .

46. Consider the situation shown in figure (31-E23). The
switch S is open for a long time and then closed. (a) Find

the charge flown through the battery when the switch

S is closed. (b) Find the work done by the battery.

(c) Find the change in energy stored in the capacitors.
(d) Find the heat developed in the system.

Figure 31-E23

ATDB.uno

Nkl (a) C£/2,(b) C£7/2(c) C£7/4 (d) C£7/4
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48. A 50 uF capacitor is charged to 12 V. The positive plate
of this capacitor 1s now connected to the negative

terminal of a 12 V battery and vice versa. Calculate the
heat developed in the connecting wires.

ATDB.uno

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

Ans. 1.44 m]
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49. The two square faces of a rectangular dielectric slab
(dielectric constant 4'0) of dimensions 20 c¢m x 20 cm

X 1'0 mm are metal-coated. Find the capacitance
between the coated surfaces.

ATDB.uno

Ans. 1.42 nF

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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50. If the above capacitor is connected across a 6'0 V battery,
find (a) the charge supplied by the battery, (b) the

induced charge on the dielectric and (¢) the net charge
appearing on one of the coated surfaces.

ATDB.uno

ANt (a) 85 nC (b) 64 nC (¢) 21 nC

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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51. The separation between the plates of a parallel- plate
capacitor 1s 0'500 ¢cm and its plate area i1s 100 cm ". A
0°400 cm thick metal plate is inserted into the gap mth

its faces parallel to the plates. Show that the capacitance
of the assembly is independent of the position of the
metal plate within the gap and find its value.

ATDB.uno

Ans. 88 pF
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22. A capacitor stores 50 pC charge when connected across
a battery. When the gap between the plates is filled with

a dielectric, a charge of 100 uC flows through the
battery. Find the dielectric constant of the material
inserted.

ATDB.uno

Ans. 3

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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3. A parallel-plate capacitor of capacitance 5uF s
connected to a battery of emf 6 V. The separation
between the plates is 2 mm. (a) Find the charge on the
positive plate. (b) Find the electric field between the

plates. (¢) A dielectric slab of thickness 1 mm and
dielectric constant 5 is inserted into the gap to occupy
the lower half of it. Find the capacitance of the new
combination. (d) How much charge has flown through
the battery after the slab 1s insesed

Ja¥etl (a) 30 uC (b) 3x10°Vm ™ (¢) 83 uF (d) 20 uC
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54. A parallel-plate capacitor has plate area 100 em ~ and
plate separation 1'0 cm. A glass plate (dielectric constant
6°0) of thickness 6°0 mm and an ebonite plate (dielectric

constant 4'0) are inserted one over the other to fill the
space between the plates of the capacitor. Find the new
capacitance.

ATDB.uno

Ans. 44 pF
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56. Find the capacitances of the capacitors shown in figure
(31-E24). The plate area 1s A and the separation between

the plates i1s d. Different dielectric slabs in a particular
part of the figure are of the same thickness and the
entire gap between the plates 1s filled with the dielectric
slabs.

re 31-E24

- 2KKe A 3¢ A KKK,
Al

"
dK,+K,) O dKK,+KK,+KK,)

-

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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58. Figure (31-E26) shows two 1dentical parallel plate
capacitors connected to a battery through a switch S.
Initially, the switch is closed so that the capacitors are

completely charged. The switch 1s now opened and the

free space between the plates of the capacitors i1s filled

with a dielectric of dielectric constant 3. Find the ratio Figure 31-E26
of the initial total energy stored in the capacitors to the

final total energy stored.

ATDB.uno

Ans. 3:5
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QUESTION - 35

An electron with kinetic energy K, enters between parallel plates of a capacitor at an
angle 'a’ with the plates. It leaves the plates at angle B’ with kinetic energy K,. Then the
ratio of kinetic energies K, : K, will be: [JEE Mains-2021]

sin“f3

cos*a ATDB.uno

cos*P
CcOS?q

cosf3

COSQ
cosf3

sinQ
Ans. (2)
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QUESTION - 4]

Two capacitors of capacities 2C and C are joined in parallel and charged up to potential
V. The battery is removed and the capacitor of capacity C is filled completely with a
medium of dielectric constant K. The potential difference across the capacitors will now
be: [JEE Mains-2021]

V
0 K+ 2 ATDB.uno

K Ans. (3)
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QUESTION - 52

A parallel plate capacitor is formed by two plates each of area 30 m cm? separated by
1 mm. A material of dielectric strength 3.6 x 107 Vm-1is filled between the plates. If the

maximum charge that can be stored on the capacitor without causing dielectric
breakdown is 7 x 10-° C, the value of dielectric constant of the material is:

{Use: - s Oy 109Nm2c‘2} [JEE Mains-2022]

ATDB.uno

Ans. (4)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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QUESTION - 70

A parallel plate capacitor of capacitance 2 F is charged to a potential V. The energy
stored in the capacitor is E,. The capacitor is now connected to another uncharged
identical capacitor in parallel combination. The energy stored in the combination is E,.

. Ep
The ratio —= is:

[11 April 2023 - Shift 1]

ATDB.uno

Ans. (3)
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QUESTION - 73

In the given figure the total charge stored in the combination of capacitors is 100uC.
The value of X’ is : [15 April 2023 - Shift 1]

| Ci= 2HF

ATDB.uno |C= XF

Anc< (§5)
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QUESTION - 81

A parallel plate capacitor with plate separation 5 mm is charged up by a battery. It is
found that on introducing a dielectric sheet of thickness 2 mm, while keeping the
battery connections intact, the capacitor draws 25% more charge from the battery than
before. The dielectric constant of the sheet is : [31 Jan. 2024 - Shift 1]

ATDB.uno

) Ans (2)
I TR ATDB.uno
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