
PHYSICS

BOOKS - RESNICK AND HALLIDAY PHYSICS

(HINGLISH)

CAPACITANCE

Sample Question

1. In Fig. 25-7a switch S is closed to connect the uncharged

capacitor of capacitance C =  to the battery of potential

di�erence V=12V. The lower capacitor plate has thickness L=0.50

cm and face area A=  and it consists of copper in

which the density of conduction electrons is 

electrons/ . From what depth d within the plate (Fig.25-7b)

0.25μF

2.0 × 10− 4m2

n = 8.49 × 1025

m3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_JrUmGoG4QTZi


must electrons move to the plate face as the capacitor becomes

charged?

Watch Video Solution

2. Find the equivalent capacitance for the combination of

capacitances shown in �g.25-10a, across which potential

di�erence V is applied . Assume 

(a)   

(b) The potential di�erence applied to the input terminals in

�g.25-10a is V=12.5V What is the charge on ?

Watch Video Solution

C1 = 12.0μF , C2 = 5.30μF and C3 = 4.50μF

C1

3. A capacitor  is charged to a p.d.V. The charging battery is

then removed and the capacitor is connected to an uncharged

C1

https://dl.doubtnut.com/l/_JrUmGoG4QTZi
https://dl.doubtnut.com/l/_20NJkdJxXmpa
https://dl.doubtnut.com/l/_lO0JmKmeorot


capacitor . The �nal p.d. across the combination is

Watch Video Solution

C2

4. AN isolated conducting sphere whose radius R is 6.85 cm has

a charge q=1.25 nC 

(a) How much potential energy is stored in the electric �eld of

this charged conductor? 

(b) What is the energy density at the surface of the sphere?

Watch Video Solution

5. 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.

https://dl.doubtnut.com/l/_lO0JmKmeorot
https://dl.doubtnut.com/l/_bP7EMjm4w29Z
https://dl.doubtnut.com/l/_rPWbQLYk8MKB


Watch Video Solution

6. A parallel plate capacitor whose capacitance C is  is

charged by a battery to a potential di�erence V=12.5V between

its plates. The charging battery is now disconnected, and a

porcelain slab (k=6.50) is slipped between the plates. 

(a) What is the potential energy of the capacitor before the slab

is inserted? 

(b) What is the potential energy of the capacitor slab device

after the slab is inserted?

Watch Video Solution

13.5pF

7. Figure 25-22 shows a parallel plate capacitor of plate area A

and plate separation d. A potential di�erence  is applied

between the plates by connecting a battery between them. The

V0

https://dl.doubtnut.com/l/_rPWbQLYk8MKB
https://dl.doubtnut.com/l/_Nb9LjHrWgZUM
https://dl.doubtnut.com/l/_QsoOTEuwbKhm


battery is then disconnected and a dielectric slab of thickness b

and dielectric constant k is placed between the plates as shown.

Assume 

What is the capacitance  before the dielectric slab is

inserted? 

(b) What free charge appears on the plates? 

  

(c ) What is the electrci �eld  in the gaps between the plates

and teh dielectric slab? 

(d) What is the electric �eld  in the dielectric slab?

View Text Solution

A = 115cm2, d = 1.2cm, V0 = 85.5V , b = 0.780cm and k = 2.61

C0

E0

E1

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


Checkpoints

1. Does the capacitance C of a capacitor increase , decrease or

remain the same (a) when the charge q on it is doubled and (b)

when the potential di�erence V across it is tripled?

Watch Video Solution

2. For capacitors charged by the same battery, does the charge

stored by the capacitor increase , decrease or remain the same

in each of the following situations? (a) the plate separation of a

parallel plate capacitor is increased b) the radius of the inner

cylinder capacitor is increased (c ) the radius of the outer

spherical shell of a capacitor is increased.

Watch Video Solution

https://dl.doubtnut.com/l/_DuFiTMHEO9eh
https://dl.doubtnut.com/l/_PrcYFxwXrUPq


Problems

3. A battery of potential V stores charge q on a combination of

two identical capacitors. What are the potential di�erence

across the end the charge or either capacitors if the capacitors

are (a) in parallel and (b) in series?

Watch Video Solution

4. In a cylindrical capacitor , if the potential di�erence is too

great, dielectric breakdown will occur. Will such breakdown

begin near the inner or the outer conductor why?

View Text Solution

https://dl.doubtnut.com/l/_rsK5gpPeGw6J
https://dl.doubtnut.com/l/_VwRBJKpQrgcB


1. In Fig. 25-25 

What is the change in their equivalent capacitance if (a)

capacitors 1 and 2 are interchanged and (separately) (B)

capacitors 1 and 3 are interchanged? 

Watch Video Solution

C1 = 10.0μF , C2 = 5.0μF and C3 = 4.0μF

2. In Fig. 25-25 a potential di�erence V=75.0 V is applied across a

capacitor arrangement with capacitances

https://dl.doubtnut.com/l/_Ldl7R4HGADhW
https://dl.doubtnut.com/l/_zHICMQ4oFxRR


. What are (a)

charge  (b) potential di�erence  and ( c) stored energy 

for capacitor 3, (d)  (e)  for capacitor 1, and (g) 

 and (i)  for capacitor 2?

View Text Solution

C1 = 10.0μF , C2 = 5.00μF , and C3 = 15.0μF

q3 V3 U3

q1 V1 and (f)U1

q2(h)V2 U2

3. In �g.25-25 a potential arrangement with capacitances applied

across a capacitor arrangement with capacitances

. IF capacitor 3

undergoes electrical breakdown so that is becomes equivalent

to conducting wire, then for capacitor 1 what are the increase in

(a) charge, (b) potential di�erence, and ( c) stored energy

View Text Solution

C1 = 10.0μF , C2 = 5.00μF , and C3 = 4.00μF

https://dl.doubtnut.com/l/_zHICMQ4oFxRR
https://dl.doubtnut.com/l/_cbjPoZEo8vnh


4. In Fig, 25-26 , �nd the equivalent capacitance of the

combination.  is  is , and  is   

Watch Video Solution

C1 10.0μF , C2 8.00μF C3 4.00μF

5. What capacitance is required to store an energy of 10kW.h at

a potential di�erence of 1700V?

Watch Video Solution

https://dl.doubtnut.com/l/_hYa1NGjK1KwC
https://dl.doubtnut.com/l/_qetS8Gp0RT52


6. In Fig.25-25 a potentila di�erence V=100V is applied across a

capacitor arragnement with capacitances

 What are (a)

charge , (B) potential di�erence  and (c ) stored energy 

for capacitor 3 (d)  (v)  and (f)  for capacitor 1, and (g) 

 and (i)  for capacitor 2?

View Text Solution

C1 = 10.0μF , C2 = 5.00μF and C3 = 2.00μF

q3 V3 U3

q1 v1 U2

q3(h)V2 U2

7. A parallel plate capacitor has plates of area  and a

separation of 1.2 cm . A battery charges the plates to a potential

di�erence of 120V and is then disconnected . A dielectric slap of

thickness 4.0mm and dielectric constant 4.8 is then placed

symmetrically between the plates (a) What is the capacitance

with the slab in place ? What is the free charge q (c) before and

(d) after the slap is inserted ? What is the magnitude of the

0.080m2

https://dl.doubtnut.com/l/_KMIOHPvy3MbU
https://dl.doubtnut.com/l/_yF1ioZpFEWMz


electric �eld (e) in the space between the plates and dielectric

and (f) in the electric itself? (g) with the slab in place, what is the

potential di�erence across teh plates (h) How much external

work is involved in inserting the slab?

View Text Solution

8. Figure 25-27 displays a 16.0 V battery and 3 uncharged

capacitors of capacitances

 The switch is

thrown to the left side until capacitor 1 is fully charged. Then

the switch is thrown to the right. What is the �nal charge on (a)

C1 = 4.00μF , C2 = 6.00μF and C3 = 3.00μF

https://dl.doubtnut.com/l/_yF1ioZpFEWMz
https://dl.doubtnut.com/l/_IwKpofVn5WcV


capacitor 1, (b) capacitor 2 and (c ) capacitor 3? 

View Text Solution

9. In �g 25-28, the battery has potential di�erence V=14.0 V

 and all the capacitors are initially

uncharged, when switch S s closed, a total charge of 

passes through point a and a total change of  passes

C2 = 3.00μF , C4 = 4.00μF

12μC

8.0μC

https://dl.doubtnut.com/l/_IwKpofVn5WcV
https://dl.doubtnut.com/l/_eBUI25bCU37j


through point b. What are (a)  and (b) ?  

Watch Video Solution

C1 C3

10. A parallel plate air �lled capacitor having area  and

plate spacing 1.0 mm is charged to a potential di�erence of

500V. Find (a) the capacitance, (b) the magnitude of the charge

on each plate ( c) the stored energy, (d) the electric �eld

between the plates and (e ) the energy density between the

plates.

Watch Video Solution

40cm2

https://dl.doubtnut.com/l/_eBUI25bCU37j
https://dl.doubtnut.com/l/_TXdhzhZOG4Kn


11. A dielectric material is to �ll the space in a capacitor Initially,

with only air in place, the capacitance is  With the

dielectric material in place, the capacitor should store  at

a maximum potential di�erence of 350.8V. (a) What dielectric

constant is required? (b) Of the materials in Table 25-1, which

material should be used?

Watch Video Solution

8.0μF

3.2μJ

12. AN air �lled parallel plate capacitor has a capacitance of 2.1

pF. The separation of the plates is doubled, and wax is inserted

between them . The new capacitance is  Find the dielectric

constant of the wax.

Watch Video Solution

2.6pF

https://dl.doubtnut.com/l/_nelldjvhfvVo
https://dl.doubtnut.com/l/_Bu0TCDAonuXo
https://dl.doubtnut.com/l/_pDq0bvL9qpba


13. A  capacitor and a , capacitor are connected in

parallel across in 300V potential di�erence (a) What is the total

energy stored by them? (b) They are next connected in series

across that potential di�erence. What is the ratio of the total

energy stored by them in the parallel arrangement to that in

the series arrangement?

Watch Video Solution

2.0μF 4.0μF

14. In �g25-29, how much charge is stored on the parallel-plate

capacitors by the 10.0 V battery? One is the �lled with air, and

the other the �lled with a dielectric for which k=3.00,both

capacitors have a plate area of  and a plate5.00 × 10− 3m2

https://dl.doubtnut.com/l/_pDq0bvL9qpba
https://dl.doubtnut.com/l/_E0YUDNi3WtX8


separation of 2.00 mm. 

View Text Solution

15. Assume that a stationary electron is a point of charge . What

is the energy density u of its electric �eld at radial distances (a)

r=1.00 mm, (b) r=1.00  ( c) r=1.00 nm (d) r=1.00 pm, and (e )

r=1.00 fm (f) What is the u in the limit as ?

Watch Video Solution

μm

r → 0

https://dl.doubtnut.com/l/_E0YUDNi3WtX8
https://dl.doubtnut.com/l/_QYSTeyNqBitL


16. You are asked to construct a capacitor having a capacitance

near 1 n F and a breakdown potential in excess of 10,000 V. You

think of using the sides of a tail pyrex drinking glass as a

dielectric lining the inside and outside curved surfaces with

aluminium foil to act as the plates. The glass is 10cm tall with an

inner radius of 3.6 cm and an outer radius of 3.8 cm What are

the (a) capacitance and (b) breakdown potential of this

capacitor?

View Text Solution

17. The parallel plates in a capacitor, with a plate area of 

and an air �lled separation of 8.00 mm are charged by a 16.0

battery . Then are then disconnected from the battery and

pushed together (without discharge) to a separation of 3.00

mm. Neglecting fringing the (a) the potential di�erence

8.50cm2

https://dl.doubtnut.com/l/_PYVI2UqKfdUx
https://dl.doubtnut.com/l/_yJL5Fz1HTCb0


between the plates (b) the initial stored energy (c ) the �nal

stored energy and (d) the (negative) work is pushing them

together.

Watch Video Solution

18. Figure 25-30 shows a parallel plate capacitor with a plate

area  separation d=5.56 mm. The left half of the

gap is �lled with material of dielectric constant , the

right half is �lled with material of dielectric constant 

what is the capacitance? 

Watch Video Solution

A = 5.56cm2

k1 = 7.00

k2 = 10.0

https://dl.doubtnut.com/l/_yJL5Fz1HTCb0
https://dl.doubtnut.com/l/_iC9SMNTO1W3S


19. In �g 25-31  If

no capacitor can withstand a potential di�erence of more than

100V without failure , what are (a) the magnitude of the

maximum potential di�erence that can exist between points A

and B and (b) the maximum energy that can be stored in the

three capacitor arrangement? 

Watch Video Solution

C1 = 10.0μF , C2 = 20.0μF and C3 = 5.00μF

20. A coaxial cable used in transmission line has an inner radius

of 0.10 mm and an outer radius of 0.40mm. Calculate the

capacitance per meter for the cable. Assume that the space

https://dl.doubtnut.com/l/_iC9SMNTO1W3S
https://dl.doubtnut.com/l/_riG9adetktzZ
https://dl.doubtnut.com/l/_WIQakZqWQbMC


between the conductors is �lled with epoxy resin with dielectric

constant 3.6.

Watch Video Solution

21. Figure 25-32 shows a parallel plate capacitor of plate area

 and plate separation 2d=7.12mm. The left half of

the gap is �lled with material of dielectric constant 

the top of the right half is �lled with material of dielectric

constant  the bottom of the right half is �lled with

material of dielectric constant  What is the

A = 12.5cm2

k1 = 21.0

k2 = 42.0

k3 = 58.0

https://dl.doubtnut.com/l/_WIQakZqWQbMC
https://dl.doubtnut.com/l/_9siKfBN1kDw2


capacitance? 

Watch Video Solution

22. A parallel plate capacitor has square plates with ege length

8.20 cm and 1.30 mm separation. (a) Calculate the capacitance.

(b) Find the charge for a potential di�erence of 120V.

Watch Video Solution

https://dl.doubtnut.com/l/_9siKfBN1kDw2
https://dl.doubtnut.com/l/_5D4yeuW5a4ge
https://dl.doubtnut.com/l/_wfOSWSTAPB9O


23. In Fig 25-33 the battery has a potential di�erence of V=12.0 V

and the �ve capacitors each have a capacitance each have a

capacitance of  What is the charge on (a) capacitor 1 and

(b) capacitor 2? 

Watch Video Solution

10.0μF

24. A parallel plate air �lled capacitor has a capacitance of 50 pF.

(a) IF each of its plates has an area of  What is the0.30m2

https://dl.doubtnut.com/l/_wfOSWSTAPB9O
https://dl.doubtnut.com/l/_j6twkCyySf4d


separation (b) IF the region between the plates is now �lled with

material having  What is the capacitance.

Watch Video Solution

k = 5.6

25. Each of the uncharged capacitors in Fig 25-34 has a

capacitance of . A potential di�erence of V=750 V is

established when the switch is closed . How many coulombs of

charge then pass through meter A? 

Watch Video Solution

25.0μF

https://dl.doubtnut.com/l/_j6twkCyySf4d
https://dl.doubtnut.com/l/_sP08MLpoqzAq


26. Figure 25-35 shows a variable "air gap" capacitor for manual

training Alternate plates are connected together, one group of

plates is �xed in position, and the other group is capable is

rotation. Consider a capacitor of n=8 plates of alternating

polarity, each plate having area  and separated

from adjacent plates by distance d=3.40mm. What is the

maximum capacitance of the device? 

View Text Solution

A = 1.50cm2

https://dl.doubtnut.com/l/_Y7o70cEj4LFw


27. Figure 25-36 shows a parallel plate capacitor with a plate

area  and plate separation d=4.62 mm. The top half

of the gap is �lled with material of dielectic constant ,

the bottom half is �lled with material of dielectric constant

 What is the capacitance?  

Watch Video Solution

A = 789cm2

k1 = 11.0

k2 = 4.0

https://dl.doubtnut.com/l/_89xT8vdBs16o


28. Two capacitor in Fig 25-37 has a capacitance of  and is

initially uncharged. The battery provides a potential di�erence

of 120 V. After switch S is closed, how much charge will pass

through it? 

Watch Video Solution

30μF

29. Two parallel plate capacitors  each , are connected in

parallel to a 10V battery. One of the capacitors is then squeezed

so that its plate separation is 50.0% of its initial value. Because

of the squeezing, (a) how much additional charge is transferred

8.0μF

https://dl.doubtnut.com/l/_pw8R08hA7gIv
https://dl.doubtnut.com/l/_uMFcQMmJ1MQE


to the capacitors by the battery and (b) what is the increase in

the total charge stored on the capacitors?

Watch Video Solution

30. In �gure the battery has a potential di�erence of . Find  

  

(a) the equivalent capacitance of all the capacitors across the

battery and 

(b) the charge stored on that, equivalent capacitance. Find the

charge on 

(c) capacitor 1, 

20V

https://dl.doubtnut.com/l/_uMFcQMmJ1MQE
https://dl.doubtnut.com/l/_Wa9NgaHjmLBq


(d) capacitor 2, and 

(e) capacitor 3.

Watch Video Solution

31. A certan substance has a dielectric constant of 5.6 and a

dielectric strength of  . IF it is used as the dielectric

material in a parallel plate capacitor. What minium area should

the plates of the capacitor have to obtain a capacitance of

 and to ensure that the capacitor will be able to

withstand a potential di�erence of 4.0 kV?

Watch Video Solution

18mV /m

3.9 × 10− 2μF

32. For the arrangement of Fig 25-22 suppose, that the battery

remains connected while the dielectric slab is being introduced.

https://dl.doubtnut.com/l/_Wa9NgaHjmLBq
https://dl.doubtnut.com/l/_1DgEzz0VS1SP
https://dl.doubtnut.com/l/_rIubQZMCm3f3


Calculate (a) the capacitance (b) the charge on the capacitors

plates (c ) the electric �eld in the gap and (d) the electric �eld in

the slab after the slab is in place.

View Text Solution

33. In �g 25-39 the capacitances are

 and both capacitors are charged

to a potential di�erence of V=200V but with opposite polarity as

shown. Switches  are now closed. (a) What is the now

the potential di�erence between points a and b? What now is

the charge on capacitor (b) 1 and (c) 2? 

C1 = 1.0μF and C2 = 3.0μF

S1 and S2

https://dl.doubtnut.com/l/_rIubQZMCm3f3
https://dl.doubtnut.com/l/_nnNByI9WjXol


View Text Solution

34. Capacitor 3 in Fig. 25-40a is a variable capacitor (its

capacitance  can be varied) Figure 25-40b gives the electric

potential  across capacitor 1 versus  The horizontal scale is

set by  Electric potential  approaches as

asymptote of 8.0 V as  What are (a) the electric

potential V across the battery , (b)  and (c) ?  

Watch Video Solution

C3

V1 C3

C3s = 12.0μF V1

C3 → ∞

C1 C2

https://dl.doubtnut.com/l/_nnNByI9WjXol
https://dl.doubtnut.com/l/_bMc2aVu8wGwy


35. Figure 25-41 shows a circuit section of four air �lled

capacitors that is connected to a larger circuit. The graph below

the section shows the electrin potential V(x) as a function of

position x along the lower part of the section, through capacitor

4. Similarly the graph above the section shows the electric

potential V(x) as a function of position x along the upper part of

the section, through capacitors 1,2 and 3 capacitors 3 has a

capacitance of  What are the capacitances of (a)1.60μF

https://dl.doubtnut.com/l/_P3Ht9CcPUwWD


capacitor 1 and (b) capacitor 2? 

Watch Video Solution

36. A charged isolated metal sphere of diameter 15cm has a

potential of 6500V relative to V=0 at in�nity. (a) calculate the

energy density in the electric �eld near the surface of the

sphere. (b) IF the diameter is decreased, does the energy density

near the surface increase, decrease or remain the same?

https://dl.doubtnut.com/l/_P3Ht9CcPUwWD
https://dl.doubtnut.com/l/_pH5s7s0LkUES


Watch Video Solution

37. Two parallel plates of area  are given charges of equal

magnitudes of  C but opposite signs. The electric �eld

within the dielectric material �lling the space between the space

is  (a) Calculate the dielectric constant of the

material. (b) Determine the magnitude of the charge induced on

each dielectric surface.

Watch Video Solution

100cm2

8.4 × 10− 7

1.4 × 106V /m

38. What is the capacitance of a drop that results when two

mercury spheres, each of radius R=3.00 mm merge?

Watch Video Solution

https://dl.doubtnut.com/l/_pH5s7s0LkUES
https://dl.doubtnut.com/l/_VvoyQZm4so9L
https://dl.doubtnut.com/l/_4ouNq8OANPLW
https://dl.doubtnut.com/l/_DcTtnOyAUhIW


39. Plot 1 in �g25-42a gives the charge q that can be stored on

capacitor 1 versus the electric potential V set up across it. The

vertical scale is set by  and the horizontal scale is

set by  Plots 2 and 3 are similar plots for capacitors 2

and 3 respectively. FIgure 25-42b shows a circuit that whose

three capacitors and a 10.0V battery.What is the charge stored

on capacitor 2 in that circuit? 

Watch Video Solution

qs = 16.0μF

VS = 2.0V

40. Figure 25-43 shows a 24.0 V battery and four uncharged

capacitors of capacitances

https://dl.doubtnut.com/l/_DcTtnOyAUhIW
https://dl.doubtnut.com/l/_MIPBTagivv96


IF only switch  is closed, what is the charge, on (a) capacitor 1

(b) capacitor 2 (c ) capacitor 3 and (d) capacitor 4? IF both

switches are enclosed , what is the charge on (e) capacitors1.(f)

capacitor 2, (g) capacitor 3, and (h) capacitor 4? 

View Text Solution

C1 = 1.00μF , C2 = 2.00μFC3 = 3.00μF and C4 = 4.00μF

S1

https://dl.doubtnut.com/l/_MIPBTagivv96


41. How many  capacitors must be connected in parallel

to store a charge of 33.0m C with a potential of 110V across the

capacitors?

Watch Video Solution

12.5μF

42. The space between two concentric conducting spherical

shells of radii b=1.70 cm and a=1.20 cm is �lled with a substance

of dielectric constant k=6.91 A. A potential di�erence V=73.0 V is

applied across the inner and outer shells Determine (a) the

capacitance of the device (b) the free charge q on the inner

shell, and (c) the charge q induced along the surface of the

inner shell?

View Text Solution

https://dl.doubtnut.com/l/_VmXAj3SUaJaC
https://dl.doubtnut.com/l/_An1zijuYv5Re
https://dl.doubtnut.com/l/_EqTSCPoSnsxY


43. You have two �at metal plates, each of area  with

which to construct a parallel plate capacitor (a) If the

capacitance of the device is to be 2.00F what must be the

separation between the plates? (b) could this capacitor actually

be constructed?

Watch Video Solution

1.00m2

44. The two metals objects in Fig 25-44 have net charges of

+70pC and -70pC which result in a 35V potential di�erence

between them (a) What is the capacitance of the system? (b) If

the charges are changed to +200pC and -200pC, what does the

capacitance become ? (c) what does the potential di�erence

https://dl.doubtnut.com/l/_EqTSCPoSnsxY
https://dl.doubtnut.com/l/_YbMk2br0Eaas


become? 

Watch Video Solution

45. In �g.25-45 V=12V  Switch

S in �rst thrown to the left side until capacitor 1 reaches

equilibrium. Then the switch is thrown to the right when

C1 = 10μF and C2 = C3 = 20μF

https://dl.doubtnut.com/l/_YbMk2br0Eaas
https://dl.doubtnut.com/l/_Uu1HVK7gxDNl


equilibrium is again reached, how must charge is on capacitor 1?

Watch Video Solution

46. A 100pF capacitor is charged to a potential di�erence of

80.0V and the charging battery is disconnected. The capacitor is

then connected in parallel with a second capacitor. If the

potential di�erence across the �rst capacitor drops to 35.0 V

what is the capacitance of this second capacitor?

Watch Video Solution

https://dl.doubtnut.com/l/_Uu1HVK7gxDNl
https://dl.doubtnut.com/l/_TKQr9AxC65Qm


47. The plates of a spherical capacitor havi radii 37.0mm and

40.00 mm (a) calculate the capacitance. (b) What must be the

plate area of a parallel plate capacitor with the same plate

separation and capacitance?

Watch Video Solution

48. In �g.25-46 two parallel plate capacitors (with air between

the plates) are connected to a battery. Capacitor 1 has a plate

area of  and an electric �eld of magnitude .

Capacitor 2 has a plate area of  and an electric �eld of

magnitude  (a) What is the total charge on the two

capacitors? (b) If the �rst plate area is cut in half does the total

1.5cm2 3500V /m

0.70cm2

1500V /m

https://dl.doubtnut.com/l/_q64ifVjjnzmm
https://dl.doubtnut.com/l/_gsDAKktw7vgl


Practice Questions Single Correct Choice Type

charge increase, decrease, on remain the same? 

View Text Solution

1. A parallel plate capacitor of area A, plate separation d and

capacitance C is �lled with three di�erent dielectric materials

having dielectric constants  as shown in thek1k2 and k3

https://dl.doubtnut.com/l/_gsDAKktw7vgl
https://dl.doubtnut.com/l/_VNORF00DLOfo


following �gure. If a single dielectric material is to be used to

have the same capacitance C in this capacitor then its dielectric

constant k is given by 

A. 

B. 

C. 

D. 

Answer: B

= + +
1

k

1

k1

1

k2

1

2k3

= +
1

k

1

k1 + k2

1

2k3

k = + 2k3
k1k2

k1 + k2

k = +
k1k3

k1 + k3

k2k3

k2 + k1

https://dl.doubtnut.com/l/_VNORF00DLOfo


Watch Video Solution

2. A circuit is connected as shown in the �gure with the switch S

open. When the switch is closed, the total amount of charge

that �ows from Y to X is 

.

A. 0

B. 

C. 

D. 

54μC

27μC

81μC

https://dl.doubtnut.com/l/_VNORF00DLOfo
https://dl.doubtnut.com/l/_Ev0ILkmoam0Z


Answer: C

Watch Video Solution

3. A parallel plate capacitor C with plates of unit area and

separation d is �lled with a liquid of dielectric constant .

The level of liquid is  initially. Suppose the liquid level

decreases at a constant speed v, the time constant as a function

of time t is- 

A. 

K = 2

d/3

6εR

5d + 3vt

https://dl.doubtnut.com/l/_Ev0ILkmoam0Z
https://dl.doubtnut.com/l/_lTaECJn6ub33


B. 

C. 

D. 

Answer: A

Watch Video Solution

(15d + 9vt)ε0R

2d2 − 3dvt − 9v2t2

6ε0R

5d − 3vt

(15d − 9vt)ε0R

2d2 − 3dvt − 9v2t2

4. What is the capacitance of a spherical conductor with radius 1

m?

A. 

B. 

C. 

D. 

1.1 × 10− 10

10− 6

9 × 10− 9

10− 3

https://dl.doubtnut.com/l/_lTaECJn6ub33
https://dl.doubtnut.com/l/_LAZzflym36YR


Answer: A

Watch Video Solution

5. A sheet of aluminium foil of negligible thickness is placed

between the plates of a capacitor of capacitance C as shown in

the �gure then capacitance of capacitor becomes 

A. Decreases

B. Remains unchanged

C. Becomes in�nite

D. Increases

https://dl.doubtnut.com/l/_LAZzflym36YR
https://dl.doubtnut.com/l/_siXGErSopZwp


Answer: B

Watch Video Solution

6. The plate areas and plate separation of �ve parallel plate

capacitors are 

Capacitor 1: Area , separation   

Capacitor 2: Area , separation   

Capacitor 3: Area , separation   

Capacitor 4: Area  separation   

Capacitor 5: Area , separation   

Rank these according to their capacitances, least to greatest

Watch Video Solution

A0 d0

2A0 d0

2A0 d0 /2

A0 /2 2d0

A0 d0 /2

https://dl.doubtnut.com/l/_siXGErSopZwp
https://dl.doubtnut.com/l/_sKYdwNtOqtbj


7. Electric potential di�erence between the positive plate and

halfway point between the two parallel plates of a fully charged

capacitor is

A. Zero

B. One half of the total potential di�erence between the two

plates

C. One quarter of the total potential di�erence between the

two plates

D. None of the above

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_5DI81qccxQKC


8. What is the equivalent capacitance of the system of

capacitors between A and B as shown in the following �gure. 

A. 1C

B. 1.6C

C. C

D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_I7jGUYJcaz1l


9. How many di�erent capacitances can you produce using three

capacitors if you have all three connected in the circuit each

time?

A. 5

B. 6

C. 7

D. 8

Answer: D

Watch Video Solution

10. Two capacitors with  greater than  and are connected

in series with a battery. Which of the following is true?

CA CB

https://dl.doubtnut.com/l/_qJYUbwwLozJ5
https://dl.doubtnut.com/l/_rY6ZaquGydw7


A. There is move charge stored on 

B. There is more charge stored on 

C. There is the same charge stored on each capacitor

D. There is the same potential di�erence across both

capacitors

Answer: C

Watch Video Solution

CA

CB

11. Four metallic plates each with a surface area A of one side

and placed at a distance d from each other. the plates are

connected as shown in the �g. Then the capacitance of the

https://dl.doubtnut.com/l/_rY6ZaquGydw7
https://dl.doubtnut.com/l/_YcPHGskLiPyU


system between a and b is - 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ε0A

d

2ε0A

d

3ε0A

d

4ε0A

d

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


Watch Video Solution

12. Two capacitors of capacitances  and a  are

connected in series and charged from a battery. They store

charges P and Q respectively. When disconnected and charged

separately using the same battery, they have charges R and S

respectively, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2μF 1μF

R > S > Q = P

P > Q > R = S

R > P = Q > S

R = P > S = Q

https://dl.doubtnut.com/l/_YcPHGskLiPyU
https://dl.doubtnut.com/l/_UEyA2ljepet0
https://dl.doubtnut.com/l/_Sq2P8pwQuGKm


13. You have �ve capacitors To store maximum amount of energy

when using a source with terminal voltage V.

A. You need to connect them all in series

B. You need to connect them all in parallel

C. You need to connect three capacitors in parallel and the

rest in series with that combination

D. You need to connect two capacitors in parallel and the

rest in series with that combination

Answer: B

Watch Video Solution

14. Which of the following graph in the following �gure correctly

represents the force between plates of an isolated charged

https://dl.doubtnut.com/l/_Sq2P8pwQuGKm
https://dl.doubtnut.com/l/_VbUY46Y4dfbk


parallel plate capacitor with distance x between them. 

A. A

B. B

C. C

D. D

Answer: A

https://dl.doubtnut.com/l/_VbUY46Y4dfbk


Watch Video Solution

15. Consider an isolated capacitor made of two parallel metallic

plate separated by a distance d. the top plate has a surface

change density of . A slab of metal of thickness  is

inserted between the plates. Not touching either plates. Upon

insertion of the metal slab, the potential di�erent between the

plates

A. Increase

B. Decreases

C. Remains the same

D. Become zero

Answer: B

Watch Video Solution

−σ l < d

https://dl.doubtnut.com/l/_VbUY46Y4dfbk
https://dl.doubtnut.com/l/_86HW40CeVm7v


16. Two identical capacitors are connected as shown in the

following �gure. If a dielectric slab is inserted in B, choose

correct statement 

A. Energy of both capacitors will increase

B. Energy of both capacitors will decrease

https://dl.doubtnut.com/l/_86HW40CeVm7v
https://dl.doubtnut.com/l/_WwfX4NWxUo81


C. Energy of A will increase but B will decrease

D. Energy of B will increase but A will decrease

Answer: C

Watch Video Solution

17. A parallel plate capacitor is charged completely and then

disconnected from the battery. IF the separation between the

plates is reduced by 50% and the space between the plates if

�lled with a dielectric slab of dielectric constant 10, then the

potential di�erence between the plates

A. Decrease by 95%

B. Increase by 95%

C. Decrease by 50%

https://dl.doubtnut.com/l/_WwfX4NWxUo81
https://dl.doubtnut.com/l/_KZCvqtMlpC0B


D. Increases by 50%

Answer: A

Watch Video Solution

18. Four square plates, each with edge length a, are arranged as

shown in the following �gure. The equivalent capacitance

https://dl.doubtnut.com/l/_KZCvqtMlpC0B
https://dl.doubtnut.com/l/_NZ3vsGjZiZ3Z


between A and C is 

A. 

B. 

C. 

D. 

Answer: A

3ε0a
2

5d

3ε0a
2

2d

2ε0a
2

3d

5ε0a
2

3d

https://dl.doubtnut.com/l/_NZ3vsGjZiZ3Z


Watch Video Solution

19. What is the equivalent capacitance of the capacitors in the

following �gure? 

Given that

  

A. 

B. 

C. 

C1 = C6 = 3μF and C3 = C5 = 2C2 = 2C4 = 4μF

4.5μF

1.5μF

2μF

https://dl.doubtnut.com/l/_NZ3vsGjZiZ3Z
https://dl.doubtnut.com/l/_ssKcmXhU2UKd


D. 

Answer: D

Watch Video Solution

3μF

20. A parallel plate capacitor of plate area  is

�lled with two dielectric slabs, each with thickness 2.00mm. One

slab has dielectric consant 3.00, and the other,4.00 as shown in

the �gure. 

  

How much charge does the capacitor store when charged by a

7.00 battery?

2.00 × 10− 2m2

https://dl.doubtnut.com/l/_ssKcmXhU2UKd
https://dl.doubtnut.com/l/_RJVL3ciFi28a


A. 1.08nC

B. 2.16nC

C. 0.84nC

D. 1.68nC

Answer: A

Watch Video Solution

21. Charge store in  capacitor in the circuit shown in

following �gure is: 

4μF

https://dl.doubtnut.com/l/_RJVL3ciFi28a
https://dl.doubtnut.com/l/_jds86BB8pCVu


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

20μC

40μC

10μC

120μC

22. The plates of a parallel plate capacitor are charged to 100V.

Then a 4mm thick dielectric slab is inserted between the plates

and then to obtain the original potential di�erence , the

distance between the system plates is increased by 2.00 mm. the

dielectric constant of the slab is

A. 5.4

https://dl.doubtnut.com/l/_jds86BB8pCVu
https://dl.doubtnut.com/l/_ftmrgNNHhKnk


B. 2.2

C. 

D. 

Answer: C

Watch Video Solution

2.0

2.6

23. Four capacitors each of , are joined as shown in the

�gure. The equivalent capacitance between the points A and B is

A. 

8μF

32μF

https://dl.doubtnut.com/l/_ftmrgNNHhKnk
https://dl.doubtnut.com/l/_5HM1GIPwN2uj


Practice Questions More Than One Correct Choice Type

B. 

C. 

D. 

Answer: A

Watch Video Solution

2μF

8μF

16μF

1. A dielectric slab of thickness  is inserted in a parallel plate

capacitor whose negative plate is at  and positive plate is

at . The slab is equidistant from the plates. The capacitor

is given some charge. As one goes from  to .

A. The magnitude of the electric �eld remains the same

d

x = 0

x = 3d

0 3d(1998)

https://dl.doubtnut.com/l/_5HM1GIPwN2uj
https://dl.doubtnut.com/l/_J3zVkZIK9Ww2


B. the direction of the electric �eld remains the same

C. The electrical potential increases continuously

D. The electric potentical increases at �rst, then decreases

and again increases

Answer: B::C

Watch Video Solution

2. Consider the circuit shown in the following �gure. 

A. The charge on  is greater than on 

B. The charge on  are the same

C2 C1

C1 and C2

https://dl.doubtnut.com/l/_J3zVkZIK9Ww2
https://dl.doubtnut.com/l/_WIzQKLSTChWq


C. The potential drops across  are the same

D. The potential drops across  is greater than that across 

Answer: B::D

Watch Video Solution

C1 and C2

C1

C2

3. You charge a parallel capacitor, remove it from the battery

and prevent the wires connected to the plates from touching

each other. When you pull the plates further apart, which one of

the following quantities increases?

A. Electric �eld between the plates

B. Capacitance

C. Voltage between the plates

https://dl.doubtnut.com/l/_WIzQKLSTChWq
https://dl.doubtnut.com/l/_Bh73KNFV0pho


D. Energ stored in the capacitor

Answer: C::D

Watch Video Solution

4. When two identical capacitors are charged individually to

di�erent potentials & then connected in parallel, after

disconnecting from the source then

A. Net charge is less than the sum of initial individual

charges

B. Net charge equals the sum of initial charge

C. The net potential di�erence across them is di�erent from

the sum of the individual initial potential di�erence

https://dl.doubtnut.com/l/_Bh73KNFV0pho
https://dl.doubtnut.com/l/_Ld0cjgpvUS1W


D. The net energy stored in the two capacitors is less than

the sum of the initial individual energies

Answer: B::C::D

Watch Video Solution

5. The top plate of a charged plane capacitor is �xed, whereas

the bottom one is kept in equilibrium by the gravitational and

electrostatic forces.

A. When the capacitor is isolated, the plate is in stable

equilibrium

B. When the capacitor is connected to a battery, the plate is

In unstable equilibrium

https://dl.doubtnut.com/l/_Ld0cjgpvUS1W
https://dl.doubtnut.com/l/_whpD4gjID7z7


C. When the capacitor is isolated, the plate is in neutral

equilibrium

D. When a capacitor is connected to a battery, the plate is in

neutral equilibrium.

Answer: B::C

Watch Video Solution

6. A parallel plate capacitor is charged by a battery. The battery

is removed and a thick glass slab is inserted between the plates.

Now,

A. The capacity of the capacitor is increased

B. The electrical energy stored in the capacitor is decreased

C. The potential across the plate is decreased

https://dl.doubtnut.com/l/_whpD4gjID7z7
https://dl.doubtnut.com/l/_pQAWmV1JuKOl


D. The electric �eld between the plates is decreased.

Answer: A::B::C::D

Watch Video Solution

7. A parallel plate capacitor has a parallel slab of copper inserted

between and parallel to the two plates without touching the

plates. The capacitor after the introduction of the copper sheet

is

A. Minimum when the copper sheet touches one of the

plates

B. Maximum when the copper sheet is midway between the

two plates

C. Invariant for all positions of the sheet between the plates

https://dl.doubtnut.com/l/_pQAWmV1JuKOl
https://dl.doubtnut.com/l/_fdUVaDPieRcG


D. Greater than that before introducing the sheet

Answer: C::D

Watch Video Solution

8. In the given �gure a capacitor having three layers between

the plates. Layer x in vaccum, y is conductor, and z is a

diselectric. Which of the following charge will result in increase

in capacitance? 

https://dl.doubtnut.com/l/_fdUVaDPieRcG
https://dl.doubtnut.com/l/_g8WkkLIc3pQC


A. Replace x by conductor

B. Replace y by dielectric

C. Replace z by conductor

D. Replace x by dielectric

Answer: A::C::D

Watch Video Solution

9. A parallel plate capacitor is charged from a cell and then

isolated from it. The separation between the plates is now

increased

A. The force of attraction between the plates will decrease

B. The �eld in the region between the plates will not change

C. The energy stored in the capacitor will increase

https://dl.doubtnut.com/l/_g8WkkLIc3pQC
https://dl.doubtnut.com/l/_I9djDoUAIPld


D. The potential di�erence between the plates will decrease

Answer: B::C

Watch Video Solution

10. In an isolated parallel plate capacitor of capacitance C the

four surfaces have charges  and  as shown in the

�gure. The potential di�erence between the plates is : 

A. 

B. 

Q1, Q2, Q3 Q4

Q1 + Q2

C

∣
∣
∣

∣
∣
∣

Q2

C

https://dl.doubtnut.com/l/_I9djDoUAIPld
https://dl.doubtnut.com/l/_SIwQJ16d2mGW


C. 

D. 

Answer: B::C

Watch Video Solution

∣
∣
∣

∣
∣
∣

Q3

C

[(Q1 + Q2) − (Q3 − Q4)]
1

C

11. In the circuit shown in the following �gure some potential

di�erence is applied between A and B . IF C is joined to D, 

A. No charge will �ow between C and D

B. Some charge will �ow between C and D

https://dl.doubtnut.com/l/_SIwQJ16d2mGW
https://dl.doubtnut.com/l/_Pg2Hcq7asPId


C. The equivalent capacitance between C and D will not

change

D. the equivalent capacitance between C and D will change.

Answer: A::C

View Text Solution

12. The capacitance of a parallel plate capacitor is  when the

region between the plate has air. This region is now �lled with a

dielectric slab of dielectric constant  The capacitor is

connected to a cell of , and the slab is taken out

A. Charge  �ows through the cell

B. Energy  is absorbed by the cell

C

k.

emfE

εC0(k − 1)

ε2C0(k − 1)

https://dl.doubtnut.com/l/_Pg2Hcq7asPId
https://dl.doubtnut.com/l/_8uztRPu5T3yy


Practice Questions Linked Comprehension

C. The energy stored in the capacitor is reduced by

D. The external agent has to do  amount

of work to take the slab out

Answer: A::B::D

Watch Video Solution

ε2C0(k − 1)

(1/2)ε2C0(k − 1)

1. Consider a parallel plate capacitor originally with a charge 

capacitance  and potential di�erence  There is an

electrostatic force of magnitude  between the plates and the

capacitor has a stored energy . The terminals of the capacitor

are connected to another capacitor of same capacitance and

q0

C0 ΔV0

F0

U0

https://dl.doubtnut.com/l/_8uztRPu5T3yy
https://dl.doubtnut.com/l/_m0QmVLlf64Xy


charge. 

A dielectric slab with  is inserted between the plates of

the �rst capacitor . Which quantity decreases?

A. q

B. C

C. 

D. F

Answer: C

Watch Video Solution

ke > 1

ΔV

2. Consider a parallel plate capacitor originally with a charge 

capacitance  and potential di�erence  There is an

electrostatic force of magnitude  between the plates and the

q0

C0 ΔV0

F0

https://dl.doubtnut.com/l/_m0QmVLlf64Xy
https://dl.doubtnut.com/l/_jSLAmCAbeLjL


capacitor has a stored energy . The terminals of the capacitor

are connected to another capacitor of same capacitance and

charge. 

What is the direction of the electrostatic force on the dielectric

slab while it is being increased?

A. The force pulls the slab into the capacitor

B. The force pushes the slab out of the capacitor

C. There is no electrostatic force of the slab

D. Can't be said

Answer: A

Watch Video Solution

U0

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


3. Consider a parallel plate capacitor originally with a charge 

capacitance  and potential di�erence  There is an

electrostatic force of magnitude  between the plates and the

capacitor has a stored energy . The terminals of the capacitor

are connected to another capacitor of same capacitance and

charge. 

Later the dielectric slab is removed. WHile the slab is being

removed.

A. Charge on second capacitor increases

B. Charge on second capacitor decreases

C. Charge on second capacitor is constant

D. Can't be said

Answer: A

Watch Video Solution

q0

C0 ΔV0

F0

U0

https://dl.doubtnut.com/l/_Whms8VgFF0Ze


4. Two parallel plate condenser A and B having capacitances of

 are charged separately to the same potential of

100V. Now the positive plate of A is connected to the negative

plate of B and the negative plate of A to the positive plate of B. 

Common potential is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1μF and 5μF

V
200

5

V
200

3

V
200

4

V
200

7

https://dl.doubtnut.com/l/_Whms8VgFF0Ze
https://dl.doubtnut.com/l/_jVmHWNOehOxq


5. Two parallel plate condenser A and B having capacitances of

 are charged separately to the same potential of

100V. Now the positive plate of A is connected to the negative

plate of B and the negative plate of A to the positive plate of B. 

Energy stored in capacitor is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1μF and 5μF

2 × 10− 2J

3 × 10− 2J

4 × 10− 4J

5 × 10− 5J

https://dl.doubtnut.com/l/_rXiGXF2brOYg


6. Two parallel plates capacitors A and B having capacitance of

 are charged separately to the same potential of

100 V. Now, the positive plate of A is connected to the negative

plate of B and the negative plate of A to the positive plate of B.

Find the �nal charges on each capacitors.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1μF and 5μF

111μF

222μF

444μF

333μF

https://dl.doubtnut.com/l/_CcBXR2dtUvmB


7. Two parallel plates capacitors A and B having capacitance of

 are charged separately to the same potential of

100 V. Now, the positive plate of A is connected to the negative

plate of B and the negative plate of A to the positive plate of B.

Find the �nal charges on each capacitors.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1μF and 5μF

76.67μC

84.43

66.67

37.74μC

https://dl.doubtnut.com/l/_j9gG4WTI4GDO


Practice Question Matrix Match

8. Two parallel plate condenser A and B having capacitances of

 are charged separately to the same potential of

100V. Now the positive plate of A is connected to the negative

plate of B and the negative plate of A to the positive plate of B. 

Final energy stored in capacitor is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1μF and 5μF

1.67J

6.71J

1.2J

1.33J

https://dl.doubtnut.com/l/_5MzCEsVrn5fP


1. Match the following

Watch Video Solution

https://dl.doubtnut.com/l/_eRE9xUQpWQoQ


2. 

View Text Solution

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


3.   

  

1. What are the equations for C,E and V of a cylindrical plate

capacitor

A. (III) (II) (L)

B. (II) (I) (J)

C. (III) (III) (J)

D. (I) (I) (M)

https://dl.doubtnut.com/l/_KNSt0r7PzIIn


Answer: A::B::C::D

View Text Solution

4.   

  

2. Give te General formulas of C, E and V of capacitor?

A. (II) (II) (L)

B. (II) (III) (L)

https://dl.doubtnut.com/l/_KNSt0r7PzIIn
https://dl.doubtnut.com/l/_4Yk053kP7Nqi


C. (IV) (IV) (L)

D. (I) (I) (K)

Answer: A::B::C::D

View Text Solution

5.   

  

https://dl.doubtnut.com/l/_4Yk053kP7Nqi
https://dl.doubtnut.com/l/_e2mIdNpPbEzG


What are the equations for C,E and V of a spherical plate

capacitor?

A. (I) (I) (J)

B. (I) (I) (M)

C. (III) (III) (J)

D. (I) (III) (K)

Answer: A::B::C::D

View Text Solution

https://dl.doubtnut.com/l/_e2mIdNpPbEzG


6.  

 

What are the conditions when capacitor is in the parallel

network?

A. (I) (II) (J)

B. (IV) (II) (M)

C. (II) (II) (J)

D. (I) (IV) (K)

Answer: A::B::C

https://dl.doubtnut.com/l/_W97yYoT6wY3X


View Text Solution

7.   

What are

the conditions when capacitors is in mixed combination, that is

parallel and series combination respectively?

A. (III) (IV) (K)

B. (IV) (I) (M)

C. (III) (III) (L)

https://dl.doubtnut.com/l/_W97yYoT6wY3X
https://dl.doubtnut.com/l/_d1tc8jKU40qQ


D. (I) (I) (M)

Answer: A::B::C

View Text Solution

8.   

What are

the conditions when capacitor is in th series network?

A. (III) (I) (L)

https://dl.doubtnut.com/l/_d1tc8jKU40qQ
https://dl.doubtnut.com/l/_1RAww2DUq4dB


Practice Question Integer Type

B. (IV) (I) (J)

C. (II) (I) (K)

D. (II) (III) (M)

Answer: A::B::C

View Text Solution

1. P and Q are two capacitors with capacitance  and 

respectively which are connected in series with a battery of

value 12V. Find the ratio between the charges and P and Q.

Watch Video Solution

10μF 20μF

https://dl.doubtnut.com/l/_1RAww2DUq4dB
https://dl.doubtnut.com/l/_hXnkmubGPqt4


2. In the circuit shown in the following the potential di�erence

across the  capacitor is  

Watch Video Solution

3μF

3. A  capacitor is charged as shown in the �gure. The

percentage of its stored energy disispated after the switch S is

2μF

https://dl.doubtnut.com/l/_N1aDDGZX85FA
https://dl.doubtnut.com/l/_PDKQaOq0A8wQ


turned to poistion 2 is 

Watch Video Solution

https://dl.doubtnut.com/l/_PDKQaOq0A8wQ

