
PHYSICS

BOOKS - DC PANDEY PHYSICS (HINGLISH)

ELECTROSTATIC POTENTIAL AND CAPACITORS

Example

1. How much work will be done in bringing a charge of  from

in�nity to some point P in the region of electric �eld ? Given that

the electric potential at point P is 20 V ?

A. 

B. 

C. 

400μC

0.008J

0.006J

0.003J

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_1vbx0wK4SBGe


D. 

Answer: A

Watch Video Solution

0.08J

2. Find the work done by some external force in moving a charge

 from in�nity to a point where electric potential is  V.

Watch Video Solution

q = 2μC 104

3. The electric potential at point  is  and at  is . Find

the work done by an external and electrostatic force in moving an

electron slowly from B to A.

Watch Video Solution

A 20V B −40V

https://dl.doubtnut.com/l/_1vbx0wK4SBGe
https://dl.doubtnut.com/l/_Y9FUXzVzLXKc
https://dl.doubtnut.com/l/_rZxOKJ0JB9EV


4. Determine the potential at a point 0.50 m (i) from 

potential charge (ii) from  point charge.

Watch Video Solution

a + 20μC

a − 20μC

5. What is the electrostatic potential at the surface of a silver

nucleus of diameter 12.4 fermi ? Atomic number silver is 47.

Watch Video Solution

6. The point charges  and  are

placed at  and  respectively. Find

the electric potential at origin.

A. 

B. 

q1 = 1μC, q2 = − 2μC q3 = 3μC

(1m, 0, 0), (0, 2m, 0) (0, 0, 3m)

9000V

90000V

https://dl.doubtnut.com/l/_qpvhxO2OJZL3
https://dl.doubtnut.com/l/_2bC53qFXhbwW
https://dl.doubtnut.com/l/_74T4ig3tobUm


C. 

D. 

Answer: A

Watch Video Solution

90V

980V

7. In the given �gure, there are four point charges placed at the

vertices of a square of side, . If 

m

then �nd the electric at the centre P of the square Assume the

potential to be zero at in�nity. 

Watch Video Solution

a = 1.4m

q1 = + 18nC, q2 = − 24nC, q3 + 35nC and q4 = + 16nC

https://dl.doubtnut.com/l/_74T4ig3tobUm
https://dl.doubtnut.com/l/_s778hrXwrXrl


8. Suppose that three point charges,  are arranged at

the vertices of a right-angled triangle, as shown. What is the

absolute potential at the position of the third charge, if

? 

Watch Video Solution

qa, qb and qc

qa = 6.0μC, qb = + 4.0μC, qc = + 2.0μC, a = 4.0m and b = 3.0m

9. (a) The charges each  are placed at . Find

electric potential at origin . 

(b) A charge  is placed at each of the points 

 on the -axis , and a charge 

is placed at each of the points .Find

the electric potential at the origin .

Watch Video Solution

Q x − d, 2d, 4d, …∞

O

+Q

x = d, x = 3d, x = 5d, …. . , ∞ x −Q

x = 2d, x = 4d, x = 6d, ..., ∞

O

https://dl.doubtnut.com/l/_SYJRURKAKcgb
https://dl.doubtnut.com/l/_ovit94BEHim7


10. A charge Q is distributed uniformly on a ring of radius R as

shown in the following diagrams. Find the electric potential at the

centre O of the ring 

Watch Video Solution

11. Find out the points on the line joining two charges

(kept at as distance of ) where electric potential

is zero.

Watch Video Solution

+q and − 3q 1.0m

12. Two charges  are located 15 cm

apart. At what point on the line joining the two charges is the

electric potential zero ? Take the potential at in�nity to be zero.

3 × 10− 8C and − 2 × 10− 8C

https://dl.doubtnut.com/l/_qkUlAtDZPIOo
https://dl.doubtnut.com/l/_QPrLt0tk5uWd
https://dl.doubtnut.com/l/_ABFX4jzmj7OX


Watch Video Solution

13. The electric potential in a region is represented as 

  

obtain expression for electric �eld strength.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

V = 2x + 3y − z

2i + 3j − k

2i + 3j + k

2i − 3j − k

−2i + 3j − k

14. Find  in an electric �els  where 

 and .

Vab

→
E = (2Î + 3ĵ + 4k̂)NC − 1

→
r a = (Î − 2ĵ + k̂)m

→
r b = (2 î + ĵ − 2k̂)m

https://dl.doubtnut.com/l/_ABFX4jzmj7OX
https://dl.doubtnut.com/l/_2ualCzlxVtzY
https://dl.doubtnut.com/l/_oOe0BVnbylTj


Watch Video Solution

15. A uniform electric �eld of  is directed at  with the

positive x-axis as shown in �gure. Find the potential di�erence 

if m and   

Watch Video Solution

100V /m 3∘

VBA

OA = 2 OB = 4m.

16. Two points A and B are 2 cm apart and a uniform electric �eld E

acts along the straight line  directed A to B with .AB E = 200N /C

https://dl.doubtnut.com/l/_oOe0BVnbylTj
https://dl.doubtnut.com/l/_aGcsGxziyVm9
https://dl.doubtnut.com/l/_toFn2pXJP1VL


A particle of charge  is taken from A to B along AB,

Calculate 

a. the force on the charge 

b. the potential di�erence  and 

c.the work done on the charge by E

Watch Video Solution

+10− 6C

VA − VB

17. An electric �eld  N/C exists in the space. If

thepotential at the origin is taken be zero, �nd the potential at

.

Watch Video Solution

E = (20 î + 30ĵ)

(2m, 2m)

18. Equipotential spheres are drawn round a point charge. As we

move away from charge will the spacing between two spheres

https://dl.doubtnut.com/l/_toFn2pXJP1VL
https://dl.doubtnut.com/l/_VrcmbeUVJh5g
https://dl.doubtnut.com/l/_rzpWQCtNzHOX


having a constant potential di�erence decrease, increase or remain

constant.

Watch Video Solution

19. A charge  is distributed uniformly over the

circumference of a ring of radius 3m placed on x-y placed with its

centre art origin. Find the electric potential at a point 

Watch Video Solution

q = 10μC

P (0, 0, 4m)

20. Two identical thin ring, each of radius R meters, are coaxially

placed a distance R metres apart. If  coulomb, and  coulomb,

are repectively the charges uniformly spread on the two rings, the

work done in moving a charge q from the centre of one ring to that

of the other is

Watch Video Solution

Q1 Q2

https://dl.doubtnut.com/l/_rzpWQCtNzHOX
https://dl.doubtnut.com/l/_8p7GZtvsilRv
https://dl.doubtnut.com/l/_xY2Bhfx2jspx


21. A spherical drop of water carrying a charge of  has

potential of  at its surface. When two such drops having same

charge and radius combine to from a single spherical drop, what is

the potential at the surface of the new drop?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3 × 10− 10C

500V

594V

794V

694V

894V

https://dl.doubtnut.com/l/_xY2Bhfx2jspx
https://dl.doubtnut.com/l/_poGYX5UdzvLf


22. A charge Q is distributed over two concentric hollow spheres of

radii r and  such that the surface charge densities are

equal. Find the potential at the common centre.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

R( > r)

KQ(r + R)

r2 + R2

KQ(r + R)

r2 − R2

KQ(r − R)

r2 + R2

KQ(r − R)

r2 − R2

23. A bullet of mass  is having a charge of . Through what

potential di�erence must it be accelerated, starting from rest, to

acquire a speed of 

h id l i

2gm 2μc

10m/s

https://dl.doubtnut.com/l/_iL14X9FemgyE
https://dl.doubtnut.com/l/_KGBhqTG4DHnt


Watch Video Solution

24. A ball of mass  having a charge  is released from rest in a

region where a horizontal electric �eld  exists.  

(a) Find the resultant force acting on the ball. 

(b) Find the trajectory followed by the ball.

Watch Video Solution

m q

E

25. A block having mass  and charge  is resting on a

frictionless plane at distance  from the wall as shown in

�g.Discuss the motion of the block when a uniform electric �eld 

is applied horizontally towards the wall assuming that collision of

the block with the wall is perfectly elastic.

Watch Video Solution

'm' q

L

E

https://dl.doubtnut.com/l/_KGBhqTG4DHnt
https://dl.doubtnut.com/l/_y5oiub2t0Thi
https://dl.doubtnut.com/l/_gNECLHONdzZm


26. Two point charges each  are �xed on -axis at 

and . Another charged particle having charge 

and mass  is moving along the positive -axis. When it is at 

 , its speed is . Find the speed of charged

particle when it reaches to origin. Also , �nd distance of charged

particle from origin , when its kinetic energy becomes zero.

Watch Video Solution

50μC y y = + 4m

y = − 4m −50μC

20g x

x = − 3m 20m/sec

27. A spherical oil drop, radius  cm has on it at a certain a total

charge of 40 electrons. Calculate the energy that would be required

to place an additional electron on the drop.

Watch Video Solution

10− 4

https://dl.doubtnut.com/l/_TVOgOpmutFlU
https://dl.doubtnut.com/l/_08P6oRlOxovY


28. A uniform electric �eld  is directed along positive y-driection.

Find the change in electric potential energy of a positive test

charge  when it is displaced in this �eld from  to 

along the y-axis.

Watch Video Solution

E0

q0 yi = a yf = 2a

29. Find the change in electric potential energy,  as a charge of 

, mass from a point A to point B, given that the

change in electric potential between these points is

.

Watch Video Solution

ΔU

2.20 × 10− 6C

ΔV = VB − VA = 24.0V

30. Three charges  coulomb each are placed on the corners of an

equilateral triangle of side . If the energy is supplied to this

0.1

1m

https://dl.doubtnut.com/l/_M9QWfSijjZpF
https://dl.doubtnut.com/l/_W5M3W4Kow7r3
https://dl.doubtnut.com/l/_hrOU4IikISEh


system at the rate of  how much time would be required to

move one to the charges on to the midpoint of the line joining the

two ?

Watch Video Solution

1kW

31. In a hydrogen atom, the electron and proton are bound

together at a distance of above 0.53 Å. Estimate the potential

energy of the system in eV, assuming zero potential energy at

in�nite separation between the electron and the proton.

A. 

B. 

C. 

D. None of these

Answer: C

21.8

17.4

27.2

https://dl.doubtnut.com/l/_hrOU4IikISEh
https://dl.doubtnut.com/l/_PgTK7ipVwGFJ


Watch Video Solution

32. A point charge  is held stationary at the origin. A

second point charge  moves from the pont 

 to . How much work is doen the electric

force on ?

Watch Video Solution

q1 = − 5.8μC

q2 = + 4.3μC

(0.26m0, 0) (0.38m, 0, 0)

q2

33. What minimum work must be done by an external force to bring

a charge  from a great distance away (take ) to a

point  from a charge  ?

A. 

B. 

C. 

q = 3.00μC t = ∞

0.500m = 20.0μC

1.08J

2.08J

1.98J

https://dl.doubtnut.com/l/_PgTK7ipVwGFJ
https://dl.doubtnut.com/l/_gtEzjUnTCeNo
https://dl.doubtnut.com/l/_X1PTNiO2AiGb


D. 

Answer: A

Watch Video Solution

2.98J

34. A point charge  is held �xe at origin. A second pont

charge  and  mass  is placed on the

x-axis,  from the origin. The second point charge is released

at rest. What is its speed when it is  from the origin?

Watch Video Solution

q1 = 9.1μC

q2 = − 0.42μC a 3.2 × 10− 4kg

0.96m

0.24m

35. An alpha particle with kinetic energy  is heading toward

a stationary tin nuclcus of atomic number 50. Calculate the

10MeV

https://dl.doubtnut.com/l/_X1PTNiO2AiGb
https://dl.doubtnut.com/l/_wMi8tjR40Jld
https://dl.doubtnut.com/l/_OVPrfpHQOQJC


distance of closest approach (Fig . 3.23). 

.

Watch Video Solution

36. A proton is �xed at origin. Another proton is released from rest,

from a point at a distance  from origin. Taking charge of portion

as e and mass as , �nd the speed of the proton (i) at a distance 

from origin (ii) at large distance from origin. 

Watch Video Solution

r

m 2r

https://dl.doubtnut.com/l/_OVPrfpHQOQJC
https://dl.doubtnut.com/l/_bWrEkz8LBAqd


37. A uniformly charged thin ring has radius 10.0 cm and total

charge . An electron is placed on the ring's axis a distance

 from the centre of the ring and is constrained to stay on

the axis of the ring. The electron is then released from rest, then 

(i) describe the subsequent motion of the electron 

(ii) �nd the speed of the electron when it reaches the centre of the

ring.

Watch Video Solution

+12.0nC

25.0cm

38. Three points charges of  and  are placed at the

corners of an equilateral triangle of side 100 cm. Find the work

done to move these charges to the corners of a similar equilateral

triangle of side 50 cm.

A. 

B. 

1C, 2C 3C

9.9 × 1019J

6.9 × 1010J

https://dl.doubtnut.com/l/_p7fjHYHXTnoG
https://dl.doubtnut.com/l/_IvEbenXdksxc


C. 

D. 

Answer: D

Watch Video Solution

0

9.9 × 1010J

39. Four charges

 are kept on the

vertices of a square of side . Find the electric potential energy of

this system of charges. 

Watch Video Solution

q1 = 1μC, q2 = 2μC, q3 = − 3μC and q4 = 4μC

1m

40. Two points charges are located on the x-axis,  at 

 at .  

q1 = − 1μC

x = 0 and q2 = + 1μc x = 1m

https://dl.doubtnut.com/l/_IvEbenXdksxc
https://dl.doubtnut.com/l/_7KJTO9KVBCNN
https://dl.doubtnut.com/l/_AIyvVgVPRlQf


a. Find the work that must be done by an external force to bring a

third point charge  from in�nity to .  

b. Find the total potential energy of the system of three charges.

Watch Video Solution

q3 = + 1μC x = 2m

41. Two point charges  are �xed at  and 

 as shown in �gure. A third particle of mass 1 g and

charge  are released from rest at .Find the

speed of the particle as it reaches the origin. 

h id l i

q1 = q2 = 2μC x1 = + 3m

x2 = − 3m

q3 = − 4μC y = 4.0m

https://dl.doubtnut.com/l/_AIyvVgVPRlQf
https://dl.doubtnut.com/l/_xgLGG0JURNPz


Watch Video Solution

42. When an electric dipole is placed in a uniform electric �eld

making angle  with electric �eld, it experiences a torque .

Calculate the minimum work donein changing the orientation to 

.

Watch Video Solution

θ τ

2θ

43. Two point-charges  are situated at a distance of 

 from each other and constitude an electric dipole. This dipole

is placed in a uniform electric �eld of . Calculate  

(i) electric dipole moment, 

(ii) potential energy of the dipole in equilibrium position, 

(iii) work done in rotating the dipole through  from the

equilibrium position.

Watch Video Solution

+2e and − 2e

2.4Å

4.0 × 105Vm − 1

180∘

https://dl.doubtnut.com/l/_xgLGG0JURNPz
https://dl.doubtnut.com/l/_QA3smUT2cPfi
https://dl.doubtnut.com/l/_EedfjmKj8Hah


44. Figure shows two conducting thin concentric shells of radi 

and . The outer shell carries a charge q. Inner shell in neutral.

Find the charge that will �ow from inner shell to earth the switch S

is closed. 

Watch Video Solution

r

3r

https://dl.doubtnut.com/l/_EedfjmKj8Hah
https://dl.doubtnut.com/l/_TZuxkEwX5gKd
https://dl.doubtnut.com/l/_Sq5q2TAWRvNf


45. A sphere of  radius is suspended within a hollow sphere of

 radius. The inner sphere is charged to potential  e.s.u. and

the outer sphere is earthed. The charge on the inner sphere is

Watch Video Solution

4cm

6cm 3

46. A capacitor of  is charged to a voltage of . What is

the magnitude of the charge on each plate of the capacitor ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.75μF 16V

6μC

24μC

20μC

12μC

https://dl.doubtnut.com/l/_Sq5q2TAWRvNf
https://dl.doubtnut.com/l/_iZ4jhjOdWDco


47. A sphere of radius  is suspended within a hollow sphere

of radius . If the inner sphere is charged to a potential of

 volt and outer sphere is earthed. Find the capacitance and the

charge of the inner sphere.

Watch Video Solution

0.03m

0.05m

1500

48. The thickness of air layer between two coating of a spherical

capacitor is 2cm. The capacitor has same capacitance as the sphere

of 1.2m diameter. Find the radii of its surfaces.

Watch Video Solution

49. A parallel plate capacitor is constructed with plates of area

 and separation . Find the magnitude of the

charge on each plate of this capacitor when the potential between

0.0280m2 0.550mm

https://dl.doubtnut.com/l/_BGRlgJRnMDps
https://dl.doubtnut.com/l/_QsxlaNV22yWi
https://dl.doubtnut.com/l/_F2ACrl1Q4FTc


the plates is   

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

20.1V

2 ⋅ 10− 9C

9 ⋅ 10− 9C

9 ⋅ 10− 10C

9 ⋅ 10− 19C

50. A dielectric slab of thickness 1.0 cm and dielectric constant 5 is

placed between the plates of a parallel plate capacitor of plate area

 and separation 2.0 cm. Calculate the change in capacity on

introduction of dielectric. What would be on the change, if the

dielectric slab were conducting?

0.01m2

https://dl.doubtnut.com/l/_F2ACrl1Q4FTc
https://dl.doubtnut.com/l/_iBs1JaZZUdCA


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

8.85 ⋅ 10− 12

3

8.85 ⋅ 10− 2

3

1.85 ⋅ 10− 12

3

8.85 ⋅ 10− 12

2

51. A parallel plate capacitor has plate  and separation  between

the plates. The capacitor is connected to a battery of emf . (a) �nd

the charge on the capacitor. (b) the plate separation is decreases to

. Find the extra charge given by the battery to the positive

plate. (c) work done in reducing separation between plates.

A.  ,  , 

B.  ,  , 

A d

V

d/2

ε0A
V

d
ε0A

V

d

ε0AV

2d

ε0A
V

d
ε0A

V

d

ε0AV
2

d

https://dl.doubtnut.com/l/_iBs1JaZZUdCA
https://dl.doubtnut.com/l/_c3cn4hsEbtjx


C.  ,  , 

D.  ,  , 

Answer: C

Watch Video Solution

ε0A
V

d
ε0A

V

d

ε0AV
2

2d

ε02A
V

d
ε0A

V

d

ε0AV
2

2d

52. The distance between the plates of a parallel plate capacitor is

 A �eld of  is established between the plates and

an unchanged metal plate of thickness  is inserted intothe

condenser parallel to its plate. Find the . between the plates (a)

before the introducing of the metal plate and (b) after its

introduction. what would be the  if plate of dielectric constant

 is introduced in place of metal plate?

A.  ,  , 

B.  ,  , 

0.04m 5000V /m

0.01m

p. d

p. d.

K = 2

200V 150V 175V

200V 150V 275V

https://dl.doubtnut.com/l/_c3cn4hsEbtjx
https://dl.doubtnut.com/l/_YyBdVDvXCHiC


C.  ,  , 

D.  ,  , 

Answer: A

Watch Video Solution

100V 150V 175V

400V 150V 175V

53. An isolated  parallel plate air capacitor has a potential

di�erence of 100 V. dielectric slab having relative permittivity (i.e.,

dielectric constant) = 5 is introduced to �ll the space between the

two plates completely. Calculate. 

 

(i) the new capacitance of the capacitor 

(ii) the new potential di�erece between the two plates of capacitor.

A. 80 uF

B. 12 uF

16μF

https://dl.doubtnut.com/l/_YyBdVDvXCHiC
https://dl.doubtnut.com/l/_tlFe6beGiP6s


C. 36 uF

D. 40 uF

Answer: A

Watch Video Solution

54. A capacitor  is charged to a potential di�erence of 

. The charging battery is disconnected and the capacitor is

connected to another cell of emf  with the positive plate of

capacitor joined with the positive terminal of cell. 

(a) �nd charge �own through  cell.  

(b) is work done by the cell ot is it done on the cell? �nd its

magnitude. 

(c) �nd the heat developed in connecting wires.

Watch Video Solution

(C = 50μF )

20V

10V

10V

https://dl.doubtnut.com/l/_tlFe6beGiP6s
https://dl.doubtnut.com/l/_SXVzQXnxLzQ1
https://dl.doubtnut.com/l/_vpWjAUQbvjTr


55. A parallel plate capacitor  is charged to 

 and then charging battery is removed. Now a dielectric slab 

 of thickness  is placed between the plates. Find new

potential di�erence across capacitor.

A. 62.5 V

B. 12.5 V

C. 10 V

D. 15 V

Answer: A

Watch Video Solution

(C = 50μF , d = 4mm)

200V

(K = 4) 2mm

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


56. In the circuit shown in �gure �nd

  

a. the equivalent capacitance and 

b. the charge stored in each capacitor.

A. 6

B. 2

C. 3

D. 1

Answer: A

https://dl.doubtnut.com/l/_9DnmbHrP4yuW


Watch Video Solution

57. Find the potential di�erence and charge on each capacitor. 

A. 30 V , 20 V and 10V

B. 30 V , 10 V and 20V

C. 20 V , 30 V and 10V

D. 30 V , 20 V and 20V

Answer: A

https://dl.doubtnut.com/l/_9DnmbHrP4yuW
https://dl.doubtnut.com/l/_Rav50BxH9O3J


Watch Video Solution

58. In the circuit shown in �gure �nd

  

a. the equivalent capacitance and 

b. the charge stored in each capacitor.

A.    

B.    

C.    

D.    

6uF 100uC 200uC 300uC

6uF 100uC 200uC 200uC

1uF 100uC 200uC 300uC

6uF 200uC 200uC 200uC

https://dl.doubtnut.com/l/_Rav50BxH9O3J
https://dl.doubtnut.com/l/_mvWXgRfbNCr0


Answer: A

Watch Video Solution

59. Find the equivalent capacitance between  and . : area of

each plate, : separation between the plates. 

A BA

d

https://dl.doubtnut.com/l/_mvWXgRfbNCr0
https://dl.doubtnut.com/l/_joEcn3waKEeg


Watch Video Solution

60. Find the potential di�erence and charge on each capacitance.

All capacitances are in .  μF

https://dl.doubtnut.com/l/_joEcn3waKEeg
https://dl.doubtnut.com/l/_RTB8eNmIOE3k


A. V1 = 40 , V2 = 20 , V3 = 40 , V4 = 20

B. V1 = 20 , V2 = 20 , V3 = 40 , V4 = 20

C. V1 = 40 , V2 = 40 , V3 = 40 , V4 = 20

D. V1 = 40 , V2 = 20 , V3 = 40 , V4 = 10

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_RTB8eNmIOE3k


61. In the following �gures, area of each plate is  and  is

separation between adjacent plates. Find the capacitance of system

A d

https://dl.doubtnut.com/l/_rCW8SApNklxz


between points  and . A B

https://dl.doubtnut.com/l/_rCW8SApNklxz


Watch Video Solution

62. Find the equivalent capacitance between  and . 

Watch Video Solution

A B

63. Find the charges on the three capacitors shown in �gure

https://dl.doubtnut.com/l/_rCW8SApNklxz
https://dl.doubtnut.com/l/_0DHXvQVwlDXT
https://dl.doubtnut.com/l/_OUvSbaz2gRJc


Watch Video Solution

64. Calculate energy stored in a capacitor of  when it is

charged to a potential of 250 volt.

A. 0.156 J

B. 0.25 J

C. 0.5 J

D. 0.3 J

Answer: A

Watch Video Solution

5μF

65. The plates of a parallel plate capacitor have on area of 

each and are separated by . The capacitor is charged to 400

V. How much electrostatic energy is stored in it ? How much when it

90cm2

2.5mm

https://dl.doubtnut.com/l/_OUvSbaz2gRJc
https://dl.doubtnut.com/l/_J9Wn8XYa78Q9
https://dl.doubtnut.com/l/_TW0MwiZ8TG9N


is �lled with a dielectric medium  and then charged ? If it is

�rst charged as an air capacitor and then �lled with th dielectric,

then ?

Watch Video Solution

K = 3

66. Two capacitors of capacitances  and  are

connected in series and the resulting combination is connected

across a  battery. Calculate the charge, potential di�erence

and energy stored in the capacitor separately.

A.  ,  ,  , 

B.  ,  ,  , 

C.  ,  ,  , 

D.  ,  ,  , 

Answer: B

C1 = 2μF C2 = 8μF

300V

4.8 × 10− 4C 240V 60V 0.072J

4.8 × 10− 4C 240V 60V 0.0072J

4.8 × 10− 4C 60V 60V 0.0072J

4.8 × 10− 3C 240V 60V 0.0072J

https://dl.doubtnut.com/l/_TW0MwiZ8TG9N
https://dl.doubtnut.com/l/_kvGMYNWoRYrF


Watch Video Solution

67. The capacitance of a variable radio capacitor can be changed

from  to  by turning the dial from  to . With the

dial set at , the capacitor is connected to a  battery. After

charging, the capacitor is disconnected from the battery and dial is

tuned at ?  

(a) what is the  across the capacitor when dial reads ?  

(b) how much work is required to turn the dial, if friction is

neglected?

Watch Video Solution

50pF 200pF 0∘ 180∘

180∘ 400V

0∘

p. d. 0∘

68. Two isolated sphereical conductors have radii  and ,

espctively They have charges of  and . Find the charges

after they are connected by a conductng wire. Also �nd the

common potential after resistribution.

5cm 0cm

12μC −3μC

https://dl.doubtnut.com/l/_kvGMYNWoRYrF
https://dl.doubtnut.com/l/_2MPNI14a8hET
https://dl.doubtnut.com/l/_mDgpxgA0yzQk


Watch Video Solution

69. 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.

Watch Video Solution

1μF and 5μF

70. A capacitor of capacitance  is charged to potential  and

isolated. Now, an uncharged capacitor is connected in parallel to it.

If the charge distributes equally on these capacitors, �nd total

energy stored in capacitors.

Watch Video Solution

5μF 20V

https://dl.doubtnut.com/l/_mDgpxgA0yzQk
https://dl.doubtnut.com/l/_VVrLjTqJxdSX
https://dl.doubtnut.com/l/_P9euiRnddhAS
https://dl.doubtnut.com/l/_ftHXzawGUsB1


Check point 2.1

71. A capacitor  of capacitance  is charged to  and

another capacitor  of capacitance  is charged to . Now, the

positive plate of  is connected to the negative plate of  and

negative plate of  to the positive plate of . �nd the �nal charge

of each capacitor and loss of electrostatic energy in the process.

Watch Video Solution

A 4μF 30V

B μF 15V

A B

A B

1. Find the work done by some external force in moving a charge

 from in�nity to a point, where electric potential is 

A. 

B. 

C. 

q = 4μC 104V

4 × 10− 2J

2 × 10− 2J

8 × 10− 2J

https://dl.doubtnut.com/l/_ftHXzawGUsB1
https://dl.doubtnut.com/l/_s9Qb3lFcAhCl


D. 

Answer: A

Watch Video Solution

1 × 10− 2J

2. Equal charges are given to two spheres of di�erent radii. The

potential will

A. be more one the smaller sphere

B. be more on the bigger sphere

C. be equal on both the spheres

D. depend on the nature of the materials of the spheres

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_s9Qb3lFcAhCl
https://dl.doubtnut.com/l/_CVsRMgrhNhLV
https://dl.doubtnut.com/l/_6mdvu77vntRn


3. The electric potential at a point in free space due to a charge 

coulomb is  volts. The electric �eld at that point is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Q

Q × 1011

4πε0Q × 1020Vm − 1

12πε0Q × 1022Vm − 1

4πε0Q × 1022Vm − 1

12πε0Q × 1020Vm − 1

4. In an hydrogen atom, the electron revolves around the nucleus in

an orbit of radius . Then the electrical potential

produced by the nucleus at the position of the electron is

A. 

0.53 × 10− 10m

−13.6V

https://dl.doubtnut.com/l/_6mdvu77vntRn
https://dl.doubtnut.com/l/_kROzFqSZH5rK


B. 

C. 

D. 

Answer: C

Watch Video Solution

−27.2V

27.2V

13.6V

5. Three charges  are located at the vertices of

an equilateral triangle. At the center of the triangle,

A. the �eld is zero but potential is non-zero

B. the �eld is non-zero but potential is zero

C. Both �eld and potential are zero

D. Both �eld and potential are non-zero

Answer: B

2q, − q, and − q

https://dl.doubtnut.com/l/_kROzFqSZH5rK
https://dl.doubtnut.com/l/_9xwqBScuRMry


Watch Video Solution

6. In a region of constant potential

A. the electric �eld is uniform

B. the electric �eld is zero

C. there can be no charge inside the region

D. the electric �eld shall necessarily change if a charge is placed

outside the region

Answer: B

Watch Video Solution

7. The work done in bringing a  coulomb charge from point  to

point  for disatnce  is . The potential di�erence between

20 A

B 0.2m 2J

https://dl.doubtnut.com/l/_9xwqBScuRMry
https://dl.doubtnut.com/l/_Ti2IMiAMzCzK
https://dl.doubtnut.com/l/_uSEoa90NbgvP


the two points will be (in volt)

A. 0.2

B. 8

C. 0.1

D. 0.4

Answer: C

Watch Video Solution

8. As shown in the �gure, charges  are placed at the

vertices  and  of an isoscles triangle. The potential at the vertex 

+q and − q

B C

https://dl.doubtnut.com/l/_uSEoa90NbgvP
https://dl.doubtnut.com/l/_AzYhbhclXETM


 is 

A. 

B. zero

C. 

D. 

Answer: B

Watch Video Solution

A

.
1

4πε0

2q

√a2 + b2

.
1

4πε0

q

√a2 + b2

.
1

4πε0

−q

√a2 + b2

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


9. In the rectangle, shown below, the two corners have charges

 and . The work done in moving a

charge  from  is (take 

  

A. 2.8 J

B. 3.5 J

C. 4.5 J

D. 5.5 J

q1 = − 5μC q2 = + 2.0μC

+3.0μC B → A

1/44πε0 = 1010N − m2 /C 2)

https://dl.doubtnut.com/l/_Z6ETbTB4SbQG


Answer: A

Watch Video Solution

10. Two point charges  and  are located at points 

and  respectively. The electric potential at point is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−q +q (0, 0 − a)

(0, 0, a) (0, 0, z)

(Z > a)

qa

4π0z
2

q

4πε0a

2qa

4πε0(z2 − a2)

2qa

4πε0(z2 + z2)

https://dl.doubtnut.com/l/_Z6ETbTB4SbQG
https://dl.doubtnut.com/l/_dgea5VkH47yG
https://dl.doubtnut.com/l/_hsACipTOMcJK


11. Two plates are  apart, a potential di�erence of  volt is

applied between them, the electric �eld between the plates is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2cm 10

20NC− 1

500NC− 1

5NC− 1

250NC− 1

12. At a certain distance from a point charge, the �eld intensity is

 and the potentil is . The distance to the charge

and the magnitude of the charge respectively are

A. 6 m

500V /m −3000V

https://dl.doubtnut.com/l/_hsACipTOMcJK
https://dl.doubtnut.com/l/_WILx9LVFuAac


B. 12 m

C. 36 m

D. 144 m

Answer: A

Watch Video Solution

13. Two charges of  each are placed at the corners  and  of

an equilaternal triangle of side length  in air. The 

electric potential at  is 

A. 

B. 

C. 

D. 

4μC A B

0.2m

C [ = 9 × 109 ]
1

4πε0

N − m2

C 2

9 × 104V

18 × 104V

36 × 104V

36 × 10− 4V

https://dl.doubtnut.com/l/_WILx9LVFuAac
https://dl.doubtnut.com/l/_Ulq8CGAdpREC


Answer: C

Watch Video Solution

14. The electric potential  at any point , all in meters in

space is given by  volt. The electric �eld at the point 

 in volt//meter is

A. 8 along negative X-axis

B. 8 along positive X-axis

C. 16 along negative X-axis

D. 16 along positive Z-axis

Answer: A

Watch Video Solution

V (x, y, z)

V = 4x2

(1, 0, 2)

https://dl.doubtnut.com/l/_Ulq8CGAdpREC
https://dl.doubtnut.com/l/_Yo4ebGFnuHxE
https://dl.doubtnut.com/l/_UPTmpcRnXe5O


Check point 2.2

15. The electric potential  is givne as a function of distance 

(metre) by  volt. Value of electric �eld at 

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

V x

V = (5x2 + 10x − 9)

x = 1

−20Vm − 1

6Vm − 1

11Vm − 1

−23Vm− 1

1. The work done to move a charge along an equipotential from 

to 

A

B

https://dl.doubtnut.com/l/_UPTmpcRnXe5O
https://dl.doubtnut.com/l/_xSSUx5GKuPdj


A. cannot be de�ned as 

B. must be de�ned as 

C. is zero

D. can have a non-zero value

Answer: C

Watch Video Solution

−∫
B

A

E. dl

−∫
B

A

E. dl

2. There is a uniform electric �eld of intensity E which is as shown.

How many labelled points have the same electric potential as the

fully shaded point ? 

A. 2

B. 3

C. 8

https://dl.doubtnut.com/l/_xSSUx5GKuPdj
https://dl.doubtnut.com/l/_7AarXswpKQIe


D. 11

Answer: B

View Text Solution

3. The electric potential at the surface of an atmoic nucleus

 of radius  is

A. 80 V

B. 

C. 9 V

D. 

Answer: B

Watch Video Solution

(Z = 50) 9.0 × 10− 13cm

8 × 106V

9 × 10V

https://dl.doubtnut.com/l/_7AarXswpKQIe
https://dl.doubtnut.com/l/_hBRaYuvH9to9
https://dl.doubtnut.com/l/_33DWsy31danr


4. A hollow metal sphere of radius  is charged so that the

potential on its surface is . The potential at the centre of the

sphere is

A. 0 V

B. 10 V

C. same as at point 5 cm away from the surface

D. same as at point 25 cm away from the surface

Answer: B

Watch Video Solution

5cm

10V

5. Two charged spheres of radii  having equal surface

charge density. The ratio of their potential is

A. 

R1 and R2

R1 /R2

https://dl.doubtnut.com/l/_33DWsy31danr
https://dl.doubtnut.com/l/_V4DjiXmEHdGe


B. 

C. 

D. 

Answer: A

Watch Video Solution

R2 /R1

(R1 /R2)2

(R2 /R1)2

6. The radii of two concentric spherical conducting shells are

. The change on the oute shell is q. The charge on

the inner shell which is connected to the earth is

A. 

B. 

C. 

D. 

r1 and r2( > r1)

q( )
r2

r1

q2( )
r1

r2

−q(r1 /r2)

q2( )
r2

r1

https://dl.doubtnut.com/l/_V4DjiXmEHdGe
https://dl.doubtnut.com/l/_yARW5jHDmHKk


Answer: C

Watch Video Solution

7. If a charged spherical conductor of radius  has potential 

at a point distant  from its centre, then the potential at a point

distant  from the centre will be

A. 

B. 

C. 

D. 3V

Answer: B

Watch Video Solution

10cm V

5cm

15cm

V
1

3

V
2

3

V
3

2

https://dl.doubtnut.com/l/_yARW5jHDmHKk
https://dl.doubtnut.com/l/_cYBnKN9mJkqJ
https://dl.doubtnut.com/l/_VN310AHHhOBe


8. A hollow conducting sphere of radius  has a charge  on

its surface. What is the electric potential within the 

sphere at a distance  from its centre ?

A. Zero

B. 

C. 

D. 

Answer: C

Watch Video Solution

R ( + Q)

r =
R

3

1

4πε0

Q

r

1

4πε0

Q

R

1

4πε0

Q

r2

9. A spherical conductor of radius  is charged to a potential of

. It is now placed inside another hollow spherical conductor of

radius . Calculate the potential to which the bigger sphere

would be raised

2m

120V

6m

https://dl.doubtnut.com/l/_VN310AHHhOBe
https://dl.doubtnut.com/l/_OnK7E0KQp12g


A. 20 V

B. 60 V

C. 80 V

D. 40 V

Answer: D

Watch Video Solution

10. Three concentric spherical shells have radii  and 

 and have surface charge densities  and 

respectively. If  and  denote the potentials of the three

shells, then for , we have

A. 

B. 

C. 

a, b

c(a < b < c) σ, − sigam σ

VA, VB VC

c = q + b

VC = VA ≠ VB

VC = VB ≠ VA

VC ≠ VB ≠ VA

https://dl.doubtnut.com/l/_OnK7E0KQp12g
https://dl.doubtnut.com/l/_Ht9RErkqysph


D. 

Answer: A

Watch Video Solution

VC = VB = VA

11. The electrostatic potential of a uniformly charged thin spherical

shell of charge Q and radius R at a distance  from the centre

A.  for points outside and  for points inside the

shell

B.  for both points inside nad outside the shell

C. zero for points outside and  for points inside the shell

D. zero for both points inside and outside the shell

Answer: A

Watch Video Solution

r

Q

4πε0r

Q

4πε0R

Q

4πε0e

Q

4πε0r

https://dl.doubtnut.com/l/_Ht9RErkqysph
https://dl.doubtnut.com/l/_sDX6sPQkkl1p


12. The diameter of a hollow metallic sphere is 60 cm and the

sphere carries a charge of . The potential at a distance of 

 from the centre of the sphere will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

500μC

100cm

6 × 107V

7 × 106V

4.5 × 106V

5 × 106V

13. Obtain the enrgy of joule acquired by an electron beam when

accelerated through a potential di�erence of 2000 V. How much

https://dl.doubtnut.com/l/_sDX6sPQkkl1p
https://dl.doubtnut.com/l/_58tOTEbE70Dn
https://dl.doubtnut.com/l/_ztIgf8bvK5WY


speed will the electron gain ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

× 107m/s
8

3

× 107m/s
7
3

× 107m/s
5

3

× 107m/s
2

3

14. A particle  has chrage  and a particle  has charge 

with each of them having the same mass . When allowed to fall

from rest through the same electric potential di�erence, the ratio

of their speed  will become

A. 

A +q B +4q

m

vA
vB

2: 1

https://dl.doubtnut.com/l/_ztIgf8bvK5WY
https://dl.doubtnut.com/l/_HgnkhMmqwigu


B. 

C. 

D. 

Answer: A

Watch Video Solution

1: 2

1: 4

4: 1

15. What potential di�erence must be applied to produce an

electric �eld that can acceleration an electric to one length the

velocity of light ?

A. 1352 V

B. 2511 V

C. 2531 V

D. 3521 V

https://dl.doubtnut.com/l/_HgnkhMmqwigu
https://dl.doubtnut.com/l/_eDd25UxXKj3H


Check point 2.3

Answer: C

Watch Video Solution

1. When a positive  charge is taken from lower potential to a

higher potential point, then its potential energy will

A. decrease

B. increase

C. remains changed

D. become zero

Answer: B

Watch Video Solution

q

https://dl.doubtnut.com/l/_eDd25UxXKj3H
https://dl.doubtnut.com/l/_jFBSUVqzgdbR


2. When one electron is taken towards the other electron, then the

electric potential energy of the system

A. decrease

B. increase

C. remains changed

D. become zero

Answer: B

Watch Video Solution

3. Two positive point charges of  and  are  apart. The

work done in bringing then  closer is

A. 5.8 J

B. 5.8 eV

12μC 8μC 10cm

4cm

https://dl.doubtnut.com/l/_hTAAHusDgn3a
https://dl.doubtnut.com/l/_7e7QQiQq0zls


C. 13 J

D. 13 eV

Answer: C

Watch Video Solution

4. In the �gure, a proton moves a distance  in a unform electric 

as shown in the �gure. Does the electric �eld do a positive or

negative work on the proton? Does the electric potential energy of

the proton increase or decrease? 

d
→
E

https://dl.doubtnut.com/l/_7e7QQiQq0zls
https://dl.doubtnut.com/l/_Nx6wg5zDnO2l


A. Negative, increase

B. Positive, decrease

C. Negative, decrease

D. Positive increase

Answer: A

Watch Video Solution

5. The electrostatic potential energy between proton and electron

separated by a distance 1 Å is

A. 13.6 eV

B. 27.2 eV

C. 

D. 1.44 eV

−14.4eV

https://dl.doubtnut.com/l/_Nx6wg5zDnO2l
https://dl.doubtnut.com/l/_8ERUPSSVHpDt


Answer: C

Watch Video Solution

6. Identify the work statement

A. The electrical potential energy of a system of two protons

shall increase if the separation between the two is decreased

B. The electrical potential energy of a proton-electron system

will increase if the separation between the two is decreased

C. The electrical potential energy of a proton-electron system

will increase if thee separation between the two is increased

D. The electrical potential energy of system of two electrons

shall increase if the separation between the two is decreased.

Answer: C

https://dl.doubtnut.com/l/_8ERUPSSVHpDt
https://dl.doubtnut.com/l/_7Wy864AqfMP6


View Text Solution

7. Two positive point charges of 12 and 5 microcoulombs, are placed

10 cm apart in air. The work needed to bring them 4 cm closer is

A. 2.4 J

B. 3.6 J

C. 4.8 J

D. 6.0 J

Answer: B

Watch Video Solution

8. Three identical charges each of  are placed at the vertices of

a triangle ABC as shown in the �gure 

2μC

https://dl.doubtnut.com/l/_7Wy864AqfMP6
https://dl.doubtnut.com/l/_jT4jXSdIaz60
https://dl.doubtnut.com/l/_7kqBHGhd1wN2


If , the potential

energy of the charge at A is 

A. 1.53 J

B. 5.31 J

C. 3.15 J

D. 1.35 J

Answer: D

Watch Video Solution

AB + AC = 12cm and AB. AC = 32cm2

9. If  charges are placed at the vertices of equilateral triangle of

charge 'q' each. What is the net potential energy, if the side of

equilateral  is  ?

A. 

3

Δ lcm

1

4πε0

q2

l

https://dl.doubtnut.com/l/_7kqBHGhd1wN2
https://dl.doubtnut.com/l/_ie4gmnYLVhXT


B. 

C. 

D. 

Answer: C

Watch Video Solution

1

4πε0

2q2

l

1

4πε0

3q2

l

1

4πε0

4q2

l

10. Three charges  and  are placed at the vertices of

an equilateral triangle of side  as shown in the �gure. It the net

Q, ( + q) ( + q)

l

https://dl.doubtnut.com/l/_ie4gmnYLVhXT
https://dl.doubtnut.com/l/_r5DLnIWeylsU


electrostatic energy of the system is zero, then  is equal to 

A. 

B. 

C. 

D. zero

Answer: A

Watch Video Solution

Q

( − )
q

2

( − q)

( + q)

https://dl.doubtnut.com/l/_r5DLnIWeylsU


11. If identical charges  are placed at each corner of a cube of

side , then electric potential energy of charge  which is

palced at centre of the cube will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( − q)

b ( + q)

8√2q2

4πε0b

−8√2q2

πε0b

−4√2q2

πε0b

−4q2

√3πε0b

12. Two charges  and  are placed  apart, as shown in the

�gure. A third charge  is moved along the arc of a circle of radius 

q1 q2 30cm

q3

https://dl.doubtnut.com/l/_r5DLnIWeylsU
https://dl.doubtnut.com/l/_8XuhTDhr5y66
https://dl.doubtnut.com/l/_JPsuvDw4T3rs


 from  to . The change in the potential energy o fthe

system is ., where  is  

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

40cm C D

k
q3

4πε0
k

8q2

8q1

6q2

6q1

https://dl.doubtnut.com/l/_JPsuvDw4T3rs


13. For a dipole  and . Calculate the

maximum torque for this dipole if 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

q = 2 × 10− 6C d = 0.01m

E = 5 × 105N /C

1 × 10− 3N /m

10x10− 3N /m

10 × 10− 3N /m

1 × 102N /m

14. A molecule with a dipole moment  is placed in an electric �eld

of strength . Initially the dipole is aligned parallel to the �eld. If

the dipole is to be rotated to be anti-parallel to the �eld, the work

required to be done by an external agency is

p

E

https://dl.doubtnut.com/l/_JPsuvDw4T3rs
https://dl.doubtnut.com/l/_a4JTQZdN94xZ
https://dl.doubtnut.com/l/_q2sz5kksCE82


A. 

B. 

C. 

D. 2pE

Answer: D

Watch Video Solution

−2pE

−pE

pE

15. Three points charges of  are placed at the

corners of an equilateral triangle of side 100 cm. Find the work

done to move these charges to the corners of a similar equilateral

triangle of side 50 cm.

A. 

B. 

C. 

1C, 2C and 3C

9.9 × 1010J

9.9 × 109J

52 × 1010J

https://dl.doubtnut.com/l/_q2sz5kksCE82
https://dl.doubtnut.com/l/_IOEDxd3EN7PY


Check point 2.4

D. 

Answer: A

Watch Video Solution

5.9 × 109J

1. Identify the false statement

A. Electric �eld is zero inside the conductor and just outside, it

is normal to the surface

B. Electric �eld is zero in the cavity of a hollow charged

conductor

C. A polar dielectric is on in which is having a net dipole

moment zero in the absence of electric �eld

https://dl.doubtnut.com/l/_IOEDxd3EN7PY
https://dl.doubtnut.com/l/_cMsq86GvskFf


D.  are examples of polar dielectric

Answer: D

Watch Video Solution

H2, N2, O2, CO2 and CH4

2. Eight drops of mercury of equal radii possessing equal charges

combine to from a big drop. Then the capacitance of bigger drop

compared to each individual small drop is

A. 8 times

B. 4 times

C. 2 times

D. 32 times

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_cMsq86GvskFf
https://dl.doubtnut.com/l/_5ghreuSeWr4z


3. The capacity of a parallel plate condenser depends upon

A. the type of metal used the thickne of plates

B. the potential applied across on the plates

C. the separation between the plates

D. all

Answer: D

Watch Video Solution

4. As shown in the �gure, a very thin sheet of aluminium is placed in

between the plates of the condenser. Then the capacity 

https://dl.doubtnut.com/l/_5ghreuSeWr4z
https://dl.doubtnut.com/l/_fDL3RQedLiua
https://dl.doubtnut.com/l/_GhTMcsYriQqy


A. will increase

B. will decrease

C. remains unchanged

D. may increase or decrease

Answer: C

Watch Video Solution

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


5. A lamp is connected in series with a capacitor. Predict your

observations for dc and ac connections. What happens in each case

if capacitance of the capacitor is reduced?

A. lamp will not glow

B. lamp will burst out

C. lamp will glow normally

D. None of these

Answer: A

Watch Video Solution

6. The capacity of a spherical conductor is

A. 

B. 

R

4πε0

4πε0

R

https://dl.doubtnut.com/l/_ojLRmPMA2eqL
https://dl.doubtnut.com/l/_amqdiHthIwl2


C. 

D. 

Answer: C

Watch Video Solution

4πε0R

4πε0R
2

7. The potentials of the two plates of capacitor are  and 

. The charge on one of the plate is . The capacitance of

the capacitor is

A. 2 F

B. 4 F

C. 0.5 F

D. 0.25 F

Answer: A

+10V

−10V 40C

https://dl.doubtnut.com/l/_amqdiHthIwl2
https://dl.doubtnut.com/l/_XZrvjSUFkWUf


Watch Video Solution

8. The earth has volume V and surface area A then capacitance

would be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4πε0
A

V

2πε0
A

V

12πε0
V

A

12πε0
A

V

9. If the circumference of a sphere is 2 m, then capacitance of

sphere in water would be

https://dl.doubtnut.com/l/_XZrvjSUFkWUf
https://dl.doubtnut.com/l/_sXnuo7tDKnmA
https://dl.doubtnut.com/l/_EhTAWkSWcgIi


A. 2700 pF

B. 2760 pF

C. 2780 pF

D. 2800 pF

Answer: D

Watch Video Solution

10. The capacitance of a parallel plate capacitor is . If the

distance between the plates is doubled and area is halved, then

new capacitance will be

A. 

B. 

C. 

12μF

8μF

6μF

4μF

https://dl.doubtnut.com/l/_EhTAWkSWcgIi
https://dl.doubtnut.com/l/_eSx2YWz0ilNE


D. 

Answer: D

Watch Video Solution

3μF

11. A parallel plate condenser has a capacitance  in air and 

 when immersed in an oil. The dielectric constant  of the oil

is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

50μF

100μF k

0.45

0.55

1.10

2.20

https://dl.doubtnut.com/l/_eSx2YWz0ilNE
https://dl.doubtnut.com/l/_t0kep9OBisEy


12. The  capacitor is charged at a steady rate of .

The potential di�erence across the capacitor will be 10 V after an

interval of

A. 5 s

B. 25 s

C. 20 s

D. 50 s

Answer: D

Watch Video Solution

500μF 100μC /s

13. There is an air �lled 1pF parallel plate capacitor. When the plate

separation is doubled and the space is �lled with wax, the

capacitance increases to 2pF. The dielectric constant of wax is

https://dl.doubtnut.com/l/_t0kep9OBisEy
https://dl.doubtnut.com/l/_CfR5zxkKApzu
https://dl.doubtnut.com/l/_MeG56QRAUeRs


A. 2

B. 4

C. 6

D. 8

Answer: B

Watch Video Solution

14. A parallel plate capacitor with air between the plates has

capacitance of . The separation between its plates is 'd'. The

space between the plates is now �lled with two dielectrics. One of

the dielectrics has dielectric constant  and thickness 

while the other one has dielectric constant  and thickness 

. Capacitance of the capacitor is now

A. 45 pF

9pF

k1 = 3
d

3

k2 = 6

2d
3

https://dl.doubtnut.com/l/_MeG56QRAUeRs
https://dl.doubtnut.com/l/_TK2wJiQsMsKy


B. 40.5 pF

C. 20.25 pF

D. 1.8 pF

Answer: B

Watch Video Solution

15. Two parallel plate of area A are separated by two di�erent

dielectrics as shown in �gure. The net capacitance is 

A. 

B. 

C. 

D. 

4ε0A

3d

3ε0A

R

2ε0A

d

ε0A

d

https://dl.doubtnut.com/l/_TK2wJiQsMsKy
https://dl.doubtnut.com/l/_4JFsVTd3GwwN


Check point 2.5

Answer: A

View Text Solution

1. Three capacitors each of capacitance  and of breakdown voltage

 are joined in series. The capacitance and breakdown voltage of

the combination will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

C

V

,
C

3
V

3

3C,
V

3

, 3V
C

3

3C, 3V

https://dl.doubtnut.com/l/_4JFsVTd3GwwN
https://dl.doubtnut.com/l/_JwcqbRcSzM1f


Watch Video Solution

2. In given circuit when switch S has been closed, then charge on

capacitor A and B respectively 

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

3q, 6q

6q, 3q

4.5q, 4.5q

5q, 4q

3. Three condensers each of capacitance 2F are put in series. The

resultant capacitance is

https://dl.doubtnut.com/l/_JwcqbRcSzM1f
https://dl.doubtnut.com/l/_C4rEA7OOVyx1
https://dl.doubtnut.com/l/_yaUNSnv7VUEf


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6F

F
3

2

F
2

3

5F

4. Two capacitors of capacitance  and  are joined in series.

Outer plate of �rst capacitor is at  volt and outer plate of

second capacitor is earthed (grounded). Now the potential on inner

plate of each capacitor will be

A. 700 V

B. 200 V

C. 600 V

2μF 3μF

1000

https://dl.doubtnut.com/l/_yaUNSnv7VUEf
https://dl.doubtnut.com/l/_xoYIbTAYztBo


D. 400 V

Answer: D

Watch Video Solution

5. A series combination of three capacitors of capacities 

and  is connected to a battery of e.m.f. . The potential

di�erence across the plates of  capacitor will be

A. 1 V

B. 8 V

C. 4 V

D. 

Answer: C

Watch Video Solution

1μF , 2μF

8μF 13vo <

2μF

V
13

3

https://dl.doubtnut.com/l/_xoYIbTAYztBo
https://dl.doubtnut.com/l/_UyvbvEkdyFJJ


6. A parallel plate capacitor is made by stacking n equally spaced

plates connected alternatively. If the capacitance between any two

adjacent plates is 'C' then the resultant capacitance is

A. C

B. 

C. 

D. 

Answer: C

Watch Video Solution

nC

(n − 1)C

(n + 1)C

7. Four capacitors of equal capacitance have an equivalent

capacitance  when connected in series and an equivalent

capacitance  when connected in parallel. The ratio  is

C1

C2
C1

C2

https://dl.doubtnut.com/l/_UyvbvEkdyFJJ
https://dl.doubtnut.com/l/_nDEPnn8hwi4N
https://dl.doubtnut.com/l/_611QjStaHbaT


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1

4

1

16

1

8

1

12

8. Three capacitors of capacitance  are connected in a circuit.

Then, their maximum and minimum capacitance will be

A. 

B. 

C. 

D. 

3μF

9μF , 1μF

8μF , 2μF

9μF , 0, μC

3μF , 2μF

https://dl.doubtnut.com/l/_611QjStaHbaT
https://dl.doubtnut.com/l/_BHGxXbr6xeuU


Answer: A

Watch Video Solution

9. Three capacitors each of capacity  are to be connected in

such a way that the e�ective capacitance is . This can be done

by

A. connecting them in parallel

B. connecting two in series and one in parallel

C. connecting two in parallel and one in series

D. connecting all of them in series

Answer: B

Watch Video Solution

4μF

6μF

https://dl.doubtnut.com/l/_BHGxXbr6xeuU
https://dl.doubtnut.com/l/_GKb2OVQCebex
https://dl.doubtnut.com/l/_E7kXym3tiE7e


10. In the �gure shown, the e�ective capacitance between the

points  and , if each has capacitance , is  

A. 2C

B. C/5

C. 5C

D. C/2

Answer: A

A B C

https://dl.doubtnut.com/l/_E7kXym3tiE7e


Watch Video Solution

11. Four equal capacitors, each of capacity , are arranged as

shown. The e�ective capacitance between  and  is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

C

A B

C
5

8

C
3

5

C
5

3

C

https://dl.doubtnut.com/l/_E7kXym3tiE7e
https://dl.doubtnut.com/l/_LthRXcRpRZGn


12. In the circuit as shown in the �gure the e�ective capacitance

between  and  is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A B

3μF

2μF

4μF

8μF

https://dl.doubtnut.com/l/_LthRXcRpRZGn
https://dl.doubtnut.com/l/_8NnmRGjsXbJC


13. The charge on any of the  capacitors and  capacitor will

be given respectively (in ) as  

A. 1, 2

B. 2, 1

C. 1, 1

D. 2, 2

Answer: D

W t h Vid S l ti

2μF 1μF

μC

https://dl.doubtnut.com/l/_8NnmRGjsXbJC
https://dl.doubtnut.com/l/_5LYnO8VZq7DK


Watch Video Solution

14. Equivalent capacitance between  and  is 

A. 

B. 

C. 

D. 

Answer: A

A B

8μF

6μF

26μF

μF
10

3

https://dl.doubtnut.com/l/_5LYnO8VZq7DK
https://dl.doubtnut.com/l/_fBx6EJY6hYRV


Watch Video Solution

15. The energy stored in a capacitor of capacitance  is 50 J. Its

potential di�erence is

A. 50 V

B. 500 v

C. 1000 V

D. 1500 V

Answer: C

Watch Video Solution

100μF

16. The potential energy of a charged parallel plate capacitor is .

If a slab of dielectric constant  is inserted between the plates,

U0

K

https://dl.doubtnut.com/l/_fBx6EJY6hYRV
https://dl.doubtnut.com/l/_sExN6XG1sdDm
https://dl.doubtnut.com/l/_uIJs7njI37Jk


then the new potential energy will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

U0

K

U0K
2

U0

K2

U 2
0

17. A series combination of  capacitors, each of value , is

charged by a source of potential di�erence . When another

parallel combination of  capacitors, each of value , is charged

by a source of potential di�erence , it has same (total) energy

stored in it, as the �rst combination has. the value of , in terms

of , is then

n1 C1

4V

n2 C2

V

C2

C1

https://dl.doubtnut.com/l/_uIJs7njI37Jk
https://dl.doubtnut.com/l/_EwmUvPhieli4


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

16C1

n1n2

2C1

n1n2

16 C1
n2

n1

2 C1
n2

n1

18. If the charge on a capacitor is increased by 2C, then the energy

stored in it increases by 21 %. The original charge on the capacitor

is

A. 10 C

B. 20 C

C. 30 C

https://dl.doubtnut.com/l/_EwmUvPhieli4
https://dl.doubtnut.com/l/_HPNelHjoPN4R


D. 40 C

Answer: B

Watch Video Solution

19. A capacitor of capacitance value  is charged to 30 V and the

battery is then disconnected. If it is connected across a 

capacotor, then the energy lost by the system is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1μF

2μF

300μJ

450μJ

225μJ

150μF

https://dl.doubtnut.com/l/_HPNelHjoPN4R
https://dl.doubtnut.com/l/_MtvzjJGvrwIs


(A) Chapter exercises

20. A parallel plate capacitor is charged to a potential di�erence of

50 volts. It is then discharged through a resistance for 2 seconds

and its potential drops by 10 volts. Calculate the fraction of energy

stored in the capacitance.

A. 0.14

B. 0.25

C. 

D. 0.64

Answer: D

Watch Video Solution

0.50

https://dl.doubtnut.com/l/_MtvzjJGvrwIs
https://dl.doubtnut.com/l/_dBXb9PoVdBnA
https://dl.doubtnut.com/l/_g3U9ri1HnqSa


1. Angle between equipotential surface and lines of force is

A. zero

B. 

C. 

D. 

Answer: C

Watch Video Solution

180∘

90∘

45∘

2. At a certain distance from a point charge, the �eld intensity is

 and the potentil is . The distance to the charge

and the magnitude of the charge respectively are

A. 6 m

B. 12 m

500V /m −3000V

https://dl.doubtnut.com/l/_g3U9ri1HnqSa
https://dl.doubtnut.com/l/_RNkH2kHtb3z6


C. 36 m

D. 144 m

Answer: A

Watch Video Solution

3. A chrage of  is given a displacement of . The work done in

the process is . The potetnial di�erence between the two points

will be

A. 2 V

B. 0.25 V

C. 1 V

D. 25 V

Answer: A

5C 0.5m

10J

https://dl.doubtnut.com/l/_RNkH2kHtb3z6
https://dl.doubtnut.com/l/_jrrpQGlcSab4


Watch Video Solution

4. An electron enters in high potential region  from lower

potential region  then its velocity

A. will increase

B. will change in direction but not in magnitude

C. will not change in direction of �eld

D. will no change in direction perpendicular to �eld

Answer: A::D

Watch Video Solution

V2

V1

5. When the separation between two charges is increased, the

electric potential energy of the charges

https://dl.doubtnut.com/l/_jrrpQGlcSab4
https://dl.doubtnut.com/l/_5EorBQTMLoNW
https://dl.doubtnut.com/l/_kkG4RtN6t7a6


A. increases

B. decreases

C. remains the same

D. may increase or decrease

Answer: D

Watch Video Solution

6. If a positive charge is shifted from a low - potential region to a

high- potential region, the electric potential energy

A. increases

B. decreases

C. remains the same

D. may increase or decrease

https://dl.doubtnut.com/l/_kkG4RtN6t7a6
https://dl.doubtnut.com/l/_KJ05EmhXbcuT


Answer: A

Watch Video Solution

7. The work done in carrying a charge of  form a point  to a

point  in an electric �eld is . The potential di�erence 

 is then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5μC A

B 10mJ

(VB − VA)

+2kV

−2kV

+200kV

−200kV

https://dl.doubtnut.com/l/_KJ05EmhXbcuT
https://dl.doubtnut.com/l/_2CaR4a9XGIck
https://dl.doubtnut.com/l/_exCERRwm3YgP


8. The unit of electric permittivity is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

volt/m2

joule/C

farad/m

henry/m

9. The capacitance of a capacitor does not depend upon

A. the medium between the plates

B. the size of the plates

C. the charges on the plates

D. the separation between the plates

https://dl.doubtnut.com/l/_exCERRwm3YgP
https://dl.doubtnut.com/l/_UhwDdJEY7M5R


Answer: C

Watch Video Solution

10. In a charged capacitor, the energy resides in

A. the positive charges

B. Both the positive and negative charges

C. the �eld betweenthe plates

D. around the edge of the capacitor plate

Answer: C

Watch Video Solution

11. Which of the following is not true ?

https://dl.doubtnut.com/l/_UhwDdJEY7M5R
https://dl.doubtnut.com/l/_z4jP0oASI6X5
https://dl.doubtnut.com/l/_rKGH5jTUB68l


A. For a point charge, the electrostatic potential varies as 

B. For a dipole, the potential depends on the position vector

and dipole moment vector

C. The electric dipole potential varies as 1/r at large distance

D. For a point charge, the electrostatic �eld varies as 

Answer: C

Watch Video Solution

1/r

1/r2

12. The energy stored in the condenser is

A. kinetic energy

B. potential energy

C. elastic energy

D. magnetic energy

https://dl.doubtnut.com/l/_rKGH5jTUB68l
https://dl.doubtnut.com/l/_MNKVS3dTuqvQ


Answer: B

Watch Video Solution

13. The potential enery of a charged parallel plate capacitor is . If

a slab of dielectric constant K is inserted between the plates, then

the new potential energy will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

U0

U0

k

U0k
2

U0

k2

U 2
0

https://dl.doubtnut.com/l/_MNKVS3dTuqvQ
https://dl.doubtnut.com/l/_wFTt2HV1Jgf0
https://dl.doubtnut.com/l/_60qo0bozaHSY


14. A charge  is placed at the origin. The electric potential due to

this charge at a given point in space is . The work done by an

external force in bringing another charge q from in�nity up to the

point is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Q

v

V

q

V q

V + q

V

15. The force between the plates of a parallel plate capacitor of

capacitance  and distance of separation of the plates  with a

potential di�erence  between the plates, is.

C d

V

https://dl.doubtnut.com/l/_60qo0bozaHSY
https://dl.doubtnut.com/l/_a4ZqZoAFSqO3


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

CV 2

2d

C 2V 2

2d2

C 2V 2

d2

V 2d

C

16. An electron �eld of moment p is placed in a uniform electric �eld

E. Then, 

(i) the torque on the dipole is   

(ii) the potential energy of the system is   

(iii) the resultant force on the dipole is zero.

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

B. (i) and (iii) are correct and (ii) is wrong

p × E

p. E

https://dl.doubtnut.com/l/_a4ZqZoAFSqO3
https://dl.doubtnut.com/l/_L2kY79ubeIzV


C. Only (i) is correct

D. (i) and (ii) are correct and (iii) is wrong

Answer: B

View Text Solution

17. A positively charged particle is released from rest in a uniform

electric �eld. The electric potential energy of the charge.

A. remains a constant because the electric �eld is uniform

B. increases because the charge moves along the electric �eld

C. decreases because the charge moves along the electric �eld

D. decrease because the charge moves opposite to th electric

�eld

Answer: C

https://dl.doubtnut.com/l/_L2kY79ubeIzV
https://dl.doubtnut.com/l/_UXFc6EP8YVka


Watch Video Solution

18. Identify the false statement

A. Inside a charged or neutral conductor electrostatic �eld is

zero

B. The electrostatic �eld at the surface of the charged

conductor must be tangential to the surface at any point

C. There is no net charge at any point inside the conductor

D. Electrostatic potential is constant throughout the volume of

the conductor

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_UXFc6EP8YVka
https://dl.doubtnut.com/l/_VZJRIe5r0iBQ
https://dl.doubtnut.com/l/_anfJRnlQQFtI


19. Equipotentials at a great distance from a collection of charges

whose total sum is not zero are approximately

A. spheres

B. planes

C. paraboloids

D. ellipsoids

Answer: A

Watch Video Solution

20. An electron enters in high potential region  from lower

potential region , then its velocity

A. will increase

B. will change in direction but not in magnitude

V2

V1

https://dl.doubtnut.com/l/_anfJRnlQQFtI
https://dl.doubtnut.com/l/_q56g2VIky8jJ


C. no change in direction of �eld

D. no change in direction perpendicular to �eld

Answer: A

Watch Video Solution

21. The capacitance of a metallic sphere is , if its

A. 9 km

B. 10 m

C. 1.11 m

D. 1.11 cm

Answer: A

Watch Video Solution

1μF

https://dl.doubtnut.com/l/_q56g2VIky8jJ
https://dl.doubtnut.com/l/_j9mYg8msjdX2


22. The unit of electric �eld is not equivalent to

A. N/C

B. J/C

C. V/m

D. J/C-m

Answer: B

Watch Video Solution

23. The electric potential  is givne as a function of distance 

(metre) by  volt. Value of electric �eld at 

is

A. 

B. 

V x

V = (5x2 + 10x − 9)

x = 1

−20V /m

6V /m

https://dl.doubtnut.com/l/_EDSSO7fj6nCu
https://dl.doubtnut.com/l/_epP2RhueDyJ2


C. 

D. 

Answer: A

Watch Video Solution

11V /m

−23V /m

24. Potential at a point x-distance from the centre inside the

conducting sphere of radius  and charged with charge  is

A. 

B. 

C. 

D. zero

Answer: A

Watch Video Solution

R Q

1

4πε0

Q

R

1

4πε0

Q

x

xQ
1

4πε0

https://dl.doubtnut.com/l/_epP2RhueDyJ2
https://dl.doubtnut.com/l/_YHYFT1PdBvP1


25. If a charged spherical conductor of radius 5 cm has potential V

at a point distant 5 cm its centre, then the potential at a point

distant 30 cm from the centre will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

V
1

3

V
1

6

V
3

2

3V

26. Two plates are at potentials  and . If the separation

between the plates be . The electric �led between them is

−10V +30V

2cm

https://dl.doubtnut.com/l/_YHYFT1PdBvP1
https://dl.doubtnut.com/l/_3keZDgamLjzz
https://dl.doubtnut.com/l/_Wv6KcpGYoiSC


A. 2000 V/m

B. 1000 V/m

C. 500 V/m

D. 3000 V/m

Answer: A

Watch Video Solution

27. The potential at a point due to an electric dipole will be

maximum and minimum when the angles between the axis of the

dipole and the line joining the point to the dipole are respectively

A. 

B. 

C. 

90∘ and 180∘

0∘ and 90∘

90∘ and 0∘

https://dl.doubtnut.com/l/_Wv6KcpGYoiSC
https://dl.doubtnut.com/l/_fp0XvJ8gJ4Je


D. 

Answer: D

Watch Video Solution

0∘ and 180∘

28. An electric dipole when placed in a uniform electric �eld  will

have minimum potential energy, if the positive direction of dipole

moment makes the following angle with 

A. 

B. 

C. zero

D. 

Answer: C

Watch Video Solution

E

E

π

π/2

3π/2

https://dl.doubtnut.com/l/_fp0XvJ8gJ4Je
https://dl.doubtnut.com/l/_fNMWxluRxKQZ


29. How much kinetic energy will be gained by an particle in

going from a point at  to another point at 

A. 40 eV

B. 40 keV

C. 40 MeV

D. 0 eV

Answer: A

Watch Video Solution

α −

70V 50V

30. A charged particle of mass  and charge  is released from rest

in an electric �eld of constant magnitude . The kinetic energy of

the particle after time  is

m q

E

t

https://dl.doubtnut.com/l/_fNMWxluRxKQZ
https://dl.doubtnut.com/l/_9axbvOGxULCS
https://dl.doubtnut.com/l/_o5YxvkkgFsGn


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Eq2m

2t2

2E2t2

mq

E2q2t2

2m

Eqm

2t

31. Two positive point charges of  and  are  apart.

The work done in bringing then  closer is

A. 5.8 J

B. 5.8 eV

C. 13 J

D. 13 eV

12μC 8μC 10cm

4cm

https://dl.doubtnut.com/l/_o5YxvkkgFsGn
https://dl.doubtnut.com/l/_50urWAhesQhl


Answer: A

Watch Video Solution

32. The capacitance of the earth, viewed as a spherical conductor of

radius 6408 km is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

980μF

1424μF

712μF

356μF

https://dl.doubtnut.com/l/_50urWAhesQhl
https://dl.doubtnut.com/l/_IZmJSe2dG5A7


33. A thin metal plate  is inserted between the plates of a parallel-

plate capacitor of capacitance  in such a way that its edges touch

the two plates (�gure 31-Q2).The capacitance now becomes. 

A. C/2

B. 2C

C. zero

D. 

Answer: D

P

C

∞

https://dl.doubtnut.com/l/_k86I1Jc3FzUN


Watch Video Solution

34. A capacitor of capacity C hasd charge Q and stored energy is W.

if the charge is increased to 2Q, then the stored energy will be

A. 2W

B. W/2

C. 4W

D. W/4

Answer: C

Watch Video Solution

35. A  capacitor is charged to , and then its plates are

connected by a conducting Wire. The heat produced is .

2μF 100V

https://dl.doubtnut.com/l/_k86I1Jc3FzUN
https://dl.doubtnut.com/l/_pUVCeP8f6WG3
https://dl.doubtnut.com/l/_bcdhYXWmjM4x


A. 1 J

B. 0.1 J

C. 0.01 J

D. 0.001 J

Answer: C

Watch Video Solution

36. If there are n capacitors in parallel connected to V volt source,

then the energy stored is equal to

A. 

B. 

C. 

D. 

nCV 2

nCV 21

2

CV 2

n

CV 21

2n

https://dl.doubtnut.com/l/_bcdhYXWmjM4x
https://dl.doubtnut.com/l/_9Litcm7L2bkJ


Answer: B

Watch Video Solution

37. A variable condenser is permanetly connect to a  battery. If

the capacity is charged from  to , then change in energy

is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

100V

2μE 10μF

2 × 10− 2J

2.5 × 10− 2J

3.5 × 10− 2J

4 × 10− 2J

https://dl.doubtnut.com/l/_9Litcm7L2bkJ
https://dl.doubtnut.com/l/_aSRAlFpGdXCn
https://dl.doubtnut.com/l/_OY0zH6KXkkkx


38. Two condensers of capacity  and  respectively are

connected in series. The combination is connected across a

potential of  volts. The ratio of energies stored by the condensers

will be

A. 

B. 2

C. 

D. 4

Answer: B

Watch Video Solution

0.3μF 0.6μF

6

1

2

1

4

39. A capacity of capacity  is charged up to  volt and then

connected to an uncharged capacitor of capacity . Then �nal

potential di�erence across each will be

C1 V

C2

https://dl.doubtnut.com/l/_OY0zH6KXkkkx
https://dl.doubtnut.com/l/_G4iEBnjcwXzw


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

V
C2

C1 + C2

V
C1

C1 + C2

C1 + C2

C2

V
C1 + C2

C1

40. 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 charges on the plates and increase of potential

di�erence across the plates

https://dl.doubtnut.com/l/_G4iEBnjcwXzw
https://dl.doubtnut.com/l/_vhmHg0G0WNu2


B. increase in the potential di�erence across the plates,

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

the plates

C. decrease in the potential di�erence across that plates,

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

the plates.

D. None of the above

Answer: C

Watch Video Solution

41. A parallel plate air capacitor is charged to a potential di�erence

of  volts. After disconnecting the charging battery the distance

between the plates of the capacitor is increased using an isulating

handle. As a result the potential di�erence between the plates

V

https://dl.doubtnut.com/l/_vhmHg0G0WNu2
https://dl.doubtnut.com/l/_oQsLO4e4TBJ9


A. decrease

B. increases

C. becomes zero

D. does not change

Watch Video Solution

42. Two concentric metallic spherical shells are given positive

charges . Then

A. the outer sphere is always at a higher potential

B. the inner sphere is always at a higher potential

C. Both the spheres are at the same potential

D. no prediction can be made about their potentials unless the

actual value of charges and radii are known

https://dl.doubtnut.com/l/_oQsLO4e4TBJ9
https://dl.doubtnut.com/l/_7pG65WHVt6ho


Answer: B

Watch Video Solution

43. Dielectric constant of pure water is 81. Its permittivity will be

A.  MKS units

B.  MKS units

C.  MKS units

D. Cannot be calculated

Answer: A

Watch Video Solution

7.16 × 10− 10

8.86 × 10− 12

1.02 × 1013

44. Two spherical conductors each of capacity  are charged to

potetnial  and . These are then conneted by means of a �ne

C

V −V

https://dl.doubtnut.com/l/_7pG65WHVt6ho
https://dl.doubtnut.com/l/_Xa0pA43JeXxS
https://dl.doubtnut.com/l/_84GgpYDU3kkn


wire. The loss of energy will be

A. zero

B. 

C. 

D. 

Answer: C

Watch Video Solution

CV 21

2

CV 2

2CV 2

45. Two spheres A and B of radius 4 cm and 6 cm are given charges

of , respectively. If they are connected by a �ne

wire, then the amount of charge �owing from one to the other is

A.  from A to B

B.  from B to A

80μC and 40μC

20μC

20μC

https://dl.doubtnut.com/l/_84GgpYDU3kkn
https://dl.doubtnut.com/l/_VtPc8WHuvMLa


C.  from B to A

D.  from A to B

Answer: D

Watch Video Solution

32μC

32μC

46. The electric potential di�erence between two parallel plates is

. If the plates are separated by 2 mm, then what is the

magnitude of electrostatic force on a charge of  located

midway between the plates ?

A. 4 N

B. 6 N

C. 8 N

D. 

2000V

4 × 10− 6C

1.5 × 10− 6N

https://dl.doubtnut.com/l/_VtPc8WHuvMLa
https://dl.doubtnut.com/l/_CZHdXjPgY4T5


Answer: A

Watch Video Solution

47. Two conducting spheres A and B of radii 4 cm and 2 cm carry

charges of  statcoulomb and  statcoulomb

respectively of positive electricity. When they are put in

electrostatic contact, then the charge will

A. not �ow at all

B. �ow from A to B

C. �ow from B to A

D. disappear

Answer: A

Watch Video Solution

18 × 10− 8 9 × 10− 8

https://dl.doubtnut.com/l/_CZHdXjPgY4T5
https://dl.doubtnut.com/l/_IyjC4jbAYm5i


48. The insulated spheres of radii  and  having charges 

and  respectively are connected to each other. There is

A. an increase in the energy of the system

B. no change in the energy of the system

C. always decrease in energy

D. a decrease in energy of the system unless 

Answer: D

Watch Video Solution

R1 R2 Q1

Q2

Q1R2 = Q2R1

49. A small sphere is charged to a potential of 50 V and a big

hollow sphere is charged to a potential of 100 V. Electricity will �ow

from the smaller sphere to the bigger one when

https://dl.doubtnut.com/l/_oYnWmdnWhaDK
https://dl.doubtnut.com/l/_x8lQW5ofiN7s


A. the smaller one is placed inside the bigger one and

connected by a wire

B. bigger one placed by the side of the small one and connected

by a wire

C. Both are correct

D. Both are wrong

Answer: A

Watch Video Solution

50. Two identical charges are placed at the two corners of an

equilateral triangle. The potential energy of the system is U. The

work done in bringing an identical charge from in�nity to the third

vertex is

A. U

https://dl.doubtnut.com/l/_x8lQW5ofiN7s
https://dl.doubtnut.com/l/_YrwYt3jBoxEE


B. 2U

C. 3U

D. 4U

Answer: B

Watch Video Solution

51. Four electric charges  and  are placed at the

corners of a square of side 2L (see �gure). The electric potential at

+q, + q, − q −q

https://dl.doubtnut.com/l/_YrwYt3jBoxEE
https://dl.doubtnut.com/l/_MqSOrmuKzaez


point , mid-way between the two charges  and , is  

A. 

B. 

C. zero

D. 

A +q +q

(1 + )
1

4πε0

2q

L

1

√5

(1 − )
1

4πε0

2q

L

1

√5

(1 + √5)
1

4πε0

2q

L

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


Answer: B

Watch Video Solution

52. A hollow metal sphere of radius 10cm is charged such that the

potential on its surface is 80 V. The potential at the centre of the

sphere is

A. 80 V

B. 800 V

C. 8 V

D. zero

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_MqSOrmuKzaez
https://dl.doubtnut.com/l/_zqCn7psXEPic
https://dl.doubtnut.com/l/_sleRE0SiLmtx


53. A parallel plate condenser has a unifrom electric �eld 

in the space between the plates. If the distance between the plates

is  and area of each plate is  the energy (joule) stored

in the condenser is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

E(V /m)

d(m) A(m2)

ε0E
21

2

ε0EAd

ε0E
2Ad

1

2

E2Ad/ε0

54. Charges  are placed 1 m apart. Work done to

bring these charges at a distance 0.5 m from each other is

5μC and 10μC

(k = 9 × 109SI)

https://dl.doubtnut.com/l/_sleRE0SiLmtx
https://dl.doubtnut.com/l/_HWj31B0Vh9LX


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

9 × 104J

18 × 104J

45 × 10− 2J

9 × 10− 1J

55. A particle of mass  kg, charge  enters in an

electric �eld of , then its kinetic energy after 10 s is

A. 0.1 J

B. 1 J

C. 10 J

D. 100 J

2 × 10− 3 4 × 10− 3C

5V /m

https://dl.doubtnut.com/l/_HWj31B0Vh9LX
https://dl.doubtnut.com/l/_PkgGL2gRcKju


Answer: C

Watch Video Solution

56. The ionisation potential of mercury is 10.39 V. How far an

electron must travel in an electric �eld of  to gain

su�cient energy to ionise mercury ?

A.  m

B.  m

C.  m

D.  m

Answer: D

Watch Video Solution

1.5 × 106V /m

10.39

1.6 × 10− 19

10.39

2 × 1.6 × 10− 19

10.39 × 1.6 × 10− 19

10.39

1.5 × 106

https://dl.doubtnut.com/l/_PkgGL2gRcKju
https://dl.doubtnut.com/l/_SvRefYRWNjCd
https://dl.doubtnut.com/l/_BGBYjaHJFOle


57.  capacitor is charged to  by a battery. On removing

the battery it is connected with another parallel plate capacitor of

. The potential decreases to

A. 100 V

B. 120 V

C. 300 V

D. 600 V

Answer: A

Watch Video Solution

0.2F 600V

1F

58. The work done in placing a charge of  coulomb on a

condenser of capacity 100 micro-farad is

A. 

8 × 10− 18

16 × 10− 32J

https://dl.doubtnut.com/l/_BGBYjaHJFOle
https://dl.doubtnut.com/l/_u0wD2lMEAqEo


B. 

C. 

D. 

Answer: D

Watch Video Solution

31 × 10− 26J

4 × 10− 10J

32 × 10− 32J

59. In a parallel plate capacitor, the separation between the plates

is 3mm with air between them. Now a 1mm thick layer of a material

of dielectric constant 2 is introduced between the plates due to

which the capacity increases. In order to bring its capacity of the

original value, the separation between the plates must be made-

A. 1.5 mm

B. 2.5 mm

C. 3.5 mm

https://dl.doubtnut.com/l/_u0wD2lMEAqEo
https://dl.doubtnut.com/l/_nwEj9Qh5n7d7


D. 4.5 mm

Answer: C

Watch Video Solution

60. The electric potential at any point  in metres is given by 

. The electric �eld at a point  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x, yanz

V = 3x2 (2, 0, 1)

12  Vm − 1

−6  Vm − 1

6  Vm − 1

−12  Vm − 1

https://dl.doubtnut.com/l/_nwEj9Qh5n7d7
https://dl.doubtnut.com/l/_0lM4lowb8aRI
https://dl.doubtnut.com/l/_uXVugfiBjyvx


61. An electron of mass  and charge  is accelerated from rest

through a potential di�erence  in vacuum. The �nal speed of the

electron will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m e

V

V√
e

m

√
eV

m

√
2eV
m

2eV
m

62. If an electron moves from rest from a point at which potential is

 volt to another point at which potential is  volt, then its

kinetic energy in the �nal state will be

50 70

https://dl.doubtnut.com/l/_uXVugfiBjyvx
https://dl.doubtnut.com/l/_ugYX8GykAUpY


A. 

B. 

C. 1 N

D. 1 dyne

Answer: B

Watch Video Solution

3.2 × 10− 10J

3.2 × 10− 18J

63. The work done in bringing a  coulomb charge from point  to

point  for disatnce  is . The potential di�erence between

the two points will be (in volt)

A. 0.2

B. 8

C. 0.1

20 A

B 0.2m 2J

https://dl.doubtnut.com/l/_ugYX8GykAUpY
https://dl.doubtnut.com/l/_Qt51swtPHpuF


D. 0.4

Answer: C

Watch Video Solution

64. If  energy is required to move a charge of 

coulomb between two points. Then what will be the potential

di�erence between them ?

A. 178 V

B. 256 V

C. 356 V

D. None of these

Answer: B

Watch Video Solution

4 × 1020eV 0.25

https://dl.doubtnut.com/l/_Qt51swtPHpuF
https://dl.doubtnut.com/l/_DBAOSXZeLIby


65. Kinetic energy of an electron accelerated in a potential

di�erence of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

100V

1.6 × 10− 17J

1.6 × 1021J

1.6 × 10− 29J

1.6 × 10− 34J

66. A hollow conducting sphere is placed in an electric �eld

produced by a point charge placed at  as shown in �gure.  

Let  be the potentials at points 

P

VA, VB, VC A, B and C

https://dl.doubtnut.com/l/_DBAOSXZeLIby
https://dl.doubtnut.com/l/_btWK2WjGeIf2
https://dl.doubtnut.com/l/_90wu3mop4jTR


respectively. Then 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

VC > VB

VB > VC

VA > VB

VA = VC

https://dl.doubtnut.com/l/_90wu3mop4jTR


67. Two unlike charges of magnitude  are separated by a distance 

. The potential at a point midway between them is

A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

q

2d

1

4πε0

.
1

4πε0

q

d

.
1

4πε0

2q

d

68. Two spheres  and  of radius 'a' and 'b' respectively are at

same electric potential. The ratio of the surface charge densities of

 and  is

A. 

A B

A B

a

b

https://dl.doubtnut.com/l/_m8CkAUQrsUMJ
https://dl.doubtnut.com/l/_qWYC0BLGvG0S


B. 

C. 

D. 

Answer: B

Watch Video Solution

b

a

a2

b2

b2

a2

69. A capacitorn of  charged to 50 V is connected in parallel

with another capacitor of  charged to 20 V. The common

potential and loss of energy will be

A. 

B. 

C. 

D. 

2μF

1μF

40V , 300μJ

50V , 400μJ

40V , 600μJ

50V , 700μJ

https://dl.doubtnut.com/l/_qWYC0BLGvG0S
https://dl.doubtnut.com/l/_hTYF6R7fBWIZ


Answer: A

Watch Video Solution

70. In the electric �eld of a point chargde , a cetrain charge is

carried from point  to  and . Then the ork done  

q

A B, C, D E

https://dl.doubtnut.com/l/_hTYF6R7fBWIZ
https://dl.doubtnut.com/l/_Lf6BkBJPrR1u


A. is least along the path AB

B. is least along the path AD

C. is zero along all the path AB,AC,AD and AE

D. is least along AE

Answer: C

Watch Video Solution

71. A unifrom electric �eld having a magnitude  and direction

along the positive X-axis exists. If the protential  is zero at ,

then its value at  will be

A. 

B. 

C. 

E0

V x = 0

X = + x

+xE0

−xE0

+x2E0

https://dl.doubtnut.com/l/_Lf6BkBJPrR1u
https://dl.doubtnut.com/l/_aMbd4UEnKWjL


D. 

Answer: B

Watch Video Solution

−x2E0

72. Two positive point charges of 12 and 5 microcoulombs, are

placed 10 cm apart in air. The work needed to bring them 4 cm

closer is

A. 3.6 J

B. 2.6 J

C. 4.8 J

D. 6.0 J

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_aMbd4UEnKWjL
https://dl.doubtnut.com/l/_08eyBixiMN4C


73. When a charge of  coulombs is placed in a uniform electric

�eld, it experiences a force of  netwon. Within this �eld,

potential di�erence between two points separated by a distance of

 is

A. 10 V

B. 100 V

C. 30 V

D. 300 V

Answer: A

Watch Video Solution

3

3000

1cm

74. A particle  has chrage  and a particle  has charge 

with each of them having the same mass . When allowed to fall

A +q B +4q

m

https://dl.doubtnut.com/l/_08eyBixiMN4C
https://dl.doubtnut.com/l/_vtgstTPuWhLO
https://dl.doubtnut.com/l/_RlrtGxQk61nK


from rest through the same electric potential di�erence, the ratio

of their speed  will become

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

vA
vB

2: 1

1: 2

1: 4

4: 1

75. Three particles, each having a charge of  are placed at the

coners of an equilateral triangle of side . The electrostatic

potential energy of the system is (Given

10μC

10cm

= 9 × 109N − m2 /C 2)
1

4πε0

https://dl.doubtnut.com/l/_RlrtGxQk61nK
https://dl.doubtnut.com/l/_KxoNJb0FvQVg


A. zero

B. in�nite

C. 27 J

D. 100 J

Answer: C

Watch Video Solution

76. A mass  has a charge . It moves with a

velocity of 20 m/s and enters a region of electric �eld of 80 N/C in

the same direction as the velocity of the mass. The velocity of the

mass after 3 s in this region is

A. 80 m/s

B. 56 m/s

C. 44 m/s

m = 20g q = 3.0mC

https://dl.doubtnut.com/l/_KxoNJb0FvQVg
https://dl.doubtnut.com/l/_8zuz39aYNzGj


D. 40 m/s

Answer: B

Watch Video Solution

77. Four idenbtial charges  each are placed, one at each

corner of a square of side . How much external energy is

required to bring another charge of  from in�nity to the

centre of the square 

(Given 

A. 64 J

B. 41 J

C. 16 J

D. 10 J

+50μC

2m

+50μC

= 9 × 109 )
1

4πε0

Nm2

C 2

https://dl.doubtnut.com/l/_8zuz39aYNzGj
https://dl.doubtnut.com/l/_rKvdNZGpfIsE


Answer: A

Watch Video Solution

78. Two equal charges  are placed at a distance of  and a third

charge  is placed at the midpoint. The potential energy of the

system is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

q 2a

−2a

q2

8πε0a

6q2

8πε0a

−
7q2

8πε0a

−
9q2

8πε0a

https://dl.doubtnut.com/l/_rKvdNZGpfIsE
https://dl.doubtnut.com/l/_Ql1y3TqpTjWF
https://dl.doubtnut.com/l/_5czaYZ1yz92k


79. An -particle is accelerated through a.p.d of  volt the 

of particle will be

A. 1 MeV

B. 2 MeV

C. 4 MeV

D. 8 MeV

Answer: B

Watch Video Solution

α 106 K. E.

80. The ratio of moment of an electron and an -particle which are

accelerated from rest by a potential di�erence of  is

A. 1

B. 

α

100V

√
2me

mα

https://dl.doubtnut.com/l/_5czaYZ1yz92k
https://dl.doubtnut.com/l/_HdA2oIiQIBym


C. 

D. 

Answer: D

Watch Video Solution

√
me

mα

√
me

2mα

81. Two particles of mass  and  with charges 2q and q are

placed in a uniform electric �eld E and allowed to move for same

time. Find the ratio of their kinetic energie

A. 

B. 

C. 

D. 

Answer: D

m 2m

8: 1

4: 1

2: 1

16: 1

https://dl.doubtnut.com/l/_HdA2oIiQIBym
https://dl.doubtnut.com/l/_NscjVBzUo9hr


Watch Video Solution

82. A spherical condenser has innder and outer spheres of radii a

and b respectively. The space between the two is �lled with air. The

di�erence between the capacities of two condensers formed when

outer sphere is earthed and when inner sphere is earthed will be

A. zero

B. 

C. 

D. 

Answer: C

View Text Solution

4πε0a

4πε0b

4πε0a( )
b

b − a

https://dl.doubtnut.com/l/_NscjVBzUo9hr
https://dl.doubtnut.com/l/_XX6x3mDR6Eui


83. Three charges are placed at the vertices of an equilateral

triangle of side 10 cm. Assume

. Work done in separating

the charges to in�nity is

A. 

B. 

C. 45 J

D. None of these

Answer: D

Watch Video Solution

q1 = 1μC, q2 = − 2μC and q3 = 4μC

−4.5J

4.5J

84. A particle of mass 2 g and charge  is held at rest on a

frictionless surface at a distance of 1m from a �xed charge of 1 mC.

1μC

https://dl.doubtnut.com/l/_ziZVg3Aw4nKD
https://dl.doubtnut.com/l/_VgRDeLRQyCZ0


If the particle is released it will be repelled. The speed of the

particle when it is at distance of 10 m from �xed charge is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

10ms − 1

20ms − 1

60ms − 1

90ms − 1

85. A point charge is surrounded symmetrically by six identical

charges at distance  as shown in the �gure How much work is

done by the froces of electrostatic repulsion when the point charge

r

https://dl.doubtnut.com/l/_VgRDeLRQyCZ0
https://dl.doubtnut.com/l/_4Yu218dfUdsn


at the centre is removed to in�nity ?

A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

6q /4πε0r

6q2 /4πε0r

36q2 /4πε0r

https://dl.doubtnut.com/l/_4Yu218dfUdsn


86. Five capacitors of  capacity each are connected to a 

potential of  volts as shown in the adjoining �gure. The

equivalent capacitance between the points  and  will be equal

to 

A. 

B. 

C. 

D. 

10μF d. c

100

A B

40μF

20μF

30μF

10μF

https://dl.doubtnut.com/l/_4Yu218dfUdsn
https://dl.doubtnut.com/l/_5VLFPCRbtSFP


Answer: D

Watch Video Solution

87. Three capacitors of capacitances  and  are

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

equivalent capacitance in the two cases  will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3μF , 9μF 18μF

( )
Cs

Cp

1: 15

15: 1

1: 1

1: 3

https://dl.doubtnut.com/l/_5VLFPCRbtSFP
https://dl.doubtnut.com/l/_guesR159shLP
https://dl.doubtnut.com/l/_rhyACQIEUC5x


88. In the circuit diagram shown in the adjoining �gure, the

resultant capacitance between  and  is  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

P Q

47μF

3μF

60μF

10μF

https://dl.doubtnut.com/l/_rhyACQIEUC5x
https://dl.doubtnut.com/l/_8DSClhodwTkK


89. Four capacitors of each of capacity  are connected as

shown in the adjoining �gure. The ratio of equivalent capacitance

between  and  and between  and  will be  

A. 

B. 

C. 

D. 

Answer: A

3μF

A B A C

4: 3

3: 4

2: 3

3: 2

https://dl.doubtnut.com/l/_8DSClhodwTkK


Watch Video Solution

90. What is the equivalent capacitance between A and B in the

given �gure (all are in farad) ? 

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

F
13

18

F
48

13

F
1

31

F
240

71

91. Four capacitors are connected as shown . The equivalent

capacitance between the points P and Q is 

https://dl.doubtnut.com/l/_8DSClhodwTkK
https://dl.doubtnut.com/l/_ZgvDHWs5niG9
https://dl.doubtnut.com/l/_Si5qXXhOnYSY


A. 

B. 

C. 

D. 

Answer: D

View Text Solution

4μF

μF
1

4

μF
3

4

μF
4
3

92. The total capacity of the system of capacitors shown in the

adjoining �gure between the points  and  is A B

https://dl.doubtnut.com/l/_Si5qXXhOnYSY
https://dl.doubtnut.com/l/_hoX3mDVwTvoS


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1μF

2μF

3μF

4μF

https://dl.doubtnut.com/l/_hoX3mDVwTvoS


93. Four capacitors are connected in a circuit as shown in the

�gure. The e�ective capacitance in  between points  and  will

be 

A. 

B. 4

C. 5

D. 18

Answer: C

Watch Video Solution

μF A B

28

9

https://dl.doubtnut.com/l/_u33lbsaU1zrr


94. In the given network capacitance,  and 

. What is the resultant capacitance between  and ?  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

C1 = 10μF , C2 = 5μF

C3 = 4μF A B

2.2μF

3.2μF

1.2μF

4.7μF

https://dl.doubtnut.com/l/_u33lbsaU1zrr
https://dl.doubtnut.com/l/_AcC5BBNUaa4p


95. The equivalent capacitance between points A and B is 

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

2μF

3μF

5μF

0.5μF

96. The capacitance between the points  and  in the given

circuit will be 

A B

https://dl.doubtnut.com/l/_CdRsSSp9wsc4
https://dl.doubtnut.com/l/_PgsXICVYKdVi


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1μF

2μF

3μF

4μF

97. Four equal capacitors, each of capacity , are arranged as

shown. The e�ective capacitance between  and  is 

C

A B

https://dl.doubtnut.com/l/_PgsXICVYKdVi
https://dl.doubtnut.com/l/_PRxSULaqqln8


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

C
5

8

C
3

5

C
5

3

C

98. There are 7 identical capacitors. The equivalent capacitance

when they are connected in series is C. The equivalent capacitance

https://dl.doubtnut.com/l/_PRxSULaqqln8
https://dl.doubtnut.com/l/_7qIQ6JFiX3WA


when they are connected in parallel is

A. C/49

B. C/7

C. 7C

D. 49 C

Answer: D

Watch Video Solution

99. The capacitance of a parallel plate capacitor is . When a

glass slab is placed between the plates, the potential di�erence

reduces to 1/8th of the original value. What is dielectric constant of

glass ?

A. 4

16μF

https://dl.doubtnut.com/l/_7qIQ6JFiX3WA
https://dl.doubtnut.com/l/_WI4meytzS9SF


B. 8

C. 16

D. 32

Answer: B

Watch Video Solution

100. A parallel plate condenser with air between the plates

possesses the capacity of  .Now, the plates are removed

apart, so that the separation is twice the original value. The space

between the plates is �lled with a material of dielectric constant

4.0. Then new value of the capacity is (in farad)

A. 

B. 

C. 

10− 12F

4 × 10− 12

3 × 10− 12

2 × 10− 12

https://dl.doubtnut.com/l/_WI4meytzS9SF
https://dl.doubtnut.com/l/_7d7XuAgBpCnb


D. 

Answer: C

Watch Video Solution

0.5 × 10− 12

101. Three condensers each of capacity C microfarad are connected

in series. An exactly similar set is connected in parallel to the �rst

one. The e�ective capacity of the combination is . Then, the

value of C in microfard is

A. 8

B. 6

C. 4

D. 2

Answer: B

4μF

https://dl.doubtnut.com/l/_7d7XuAgBpCnb
https://dl.doubtnut.com/l/_G6b374UjwWBc


Watch Video Solution

102. Three plates of common surface area  are connected as

shown. The e�ective capacitance will be 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A

ε0A

d

3ε0A

d

3

2

ε0A

d

2ε0A

d

https://dl.doubtnut.com/l/_G6b374UjwWBc
https://dl.doubtnut.com/l/_x3Eja0cv9T1D


103. Eight drops of mercury of equal radii possessing equal charges

combine to from a big drop. Then the capacitance of bigger drop

compared to each individual small drop is

A. 2 times

B. 8 times

C. 4 times

D. 16 times

Answer: A

Watch Video Solution

104. Consider a disconnected. Plate capacitor of capacity  with

air �lled in the gap between the plates. Now one-half of the space

between the plates is �lled with a dielectric of dielectric constant 

10μF

4

https://dl.doubtnut.com/l/_rnsX0TFuGPrp
https://dl.doubtnut.com/l/_ST9gczNDkCMK


as shown in .The capacity of the capacitor changes to 

.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

25μF

20μF

40μF

5μF

https://dl.doubtnut.com/l/_ST9gczNDkCMK
https://dl.doubtnut.com/l/_isVseoeOMZbZ


105. A capacitor of capacity  is connected with a battery of

potential  in parallel. The distance between its plates is reduced

to half at one, assuming that the charge remains the same. Then to

charge the capacitance upto the potential  again, the energy

given by the battery will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

C

V

V

CV 2 /4

CV 2 /2

2CV 2 /4

CV 2

106. A parallel plate capacitor has plate separation d and

capacitance . If a metallic foil of thickness  is introduced25μF d
2

7

https://dl.doubtnut.com/l/_isVseoeOMZbZ
https://dl.doubtnut.com/l/_RKvAauxo4xmO


betwenn the plates, the capacitance would become

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

25μF

35μF

μF
125

7

μF
175
2

107. The capacity and the energy stored in a parallel plate

condenser with air between its plates are respectively  and . If

the air is replaced by glass (dielectric constant ) between the

plates, the capacity of the plates and the energy stored in it will

respectively be

A. 

C0 W0

= 5

5C0, 5W0

https://dl.doubtnut.com/l/_RKvAauxo4xmO
https://dl.doubtnut.com/l/_Wz9X5Qz9kkEU


B. 

C. 

D. 

Answer: C

Watch Video Solution

5C0,
W0

5

, 5W0
C0

5

,
C0

5
W0

5

108. A slab of copper of thickness  is inserted in between the

plates of parallel plate capacitor as shown in �gure. The separation

of the plate is . If , then the ratio of capacities of the

capacitor after and before inserting that slab will be 

A. 

B. 

C. 

b

d b = d/2

√2: 1

2: 1

1: 1

https://dl.doubtnut.com/l/_Wz9X5Qz9kkEU
https://dl.doubtnut.com/l/_ywvUCucdRxo2


D. 

Answer: D

View Text Solution

1: √2

109. A capacitor when �lled with a dielectric  has charge ,

voltage  and �led . If the dielectric is replaced with another

one having  the new values of charge, voltage and �eld will

be respectively

A. 

B. 

C. 

D. 

Answer: D

K = 3 Q0

V0 E0

K = 9

3Q0, 3V0, 3E0

Q0, 3V0, 3E0

Q0, , 3E0
V0

3

Q0, ,
V0

3
E0

3

https://dl.doubtnut.com/l/_ywvUCucdRxo2
https://dl.doubtnut.com/l/_vbW34Skwwb4m


Watch Video Solution

110. In the adjoining �gure, four capacitors are shown with their

respective capacities and the  applied. The charge and the 

. Across the  capacitor will be  

A. 

B. 

C. 

D. 

P . D.

P . D 4μF

600μC, 150V

300μC, 75V

800μC, 200V

580μC, 145V

https://dl.doubtnut.com/l/_vbW34Skwwb4m
https://dl.doubtnut.com/l/_fktmezGcjKp1


Answer: D

Watch Video Solution

111. Two condensers  and  in a circuit are joined as shown in

�g. The potential of point  is  and that of  is  . The potential

of point  will be ` 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

C1 C2

A V1 B V2

D

(V1 + V2)
1

2

C2V1 + C1V2

C1 + C2

C1V1 + C2V2

C1 + C2

C2V1 − C1V2

C1 + C2

https://dl.doubtnut.com/l/_fktmezGcjKp1
https://dl.doubtnut.com/l/_Pl6pBD7myoSP


Watch Video Solution

112. Three capacitors of  and  are joined in series and

the combination is charged by means of a  volt battery. The

potential di�erence between the plates of the  capacitor is

A. 4 V

B. 6 V

C. 8 V

D. 10 V

Answer: A

Watch Video Solution

2μF , 3μF 6μF

24

6μF

113. In the �gure a potential of  is given to point  and

point  is earthed, what is the potential at the point  ?  

+1200V A

B P

https://dl.doubtnut.com/l/_Pl6pBD7myoSP
https://dl.doubtnut.com/l/_VdBymUhEdyiN
https://dl.doubtnut.com/l/_HBV31CIh6Gnc


A. 100 V

B. 200 V

C. 400 V

D. 800 V

Answer: C

Watch Video Solution

114. The charge on capacitor in the given circuit is   4μF (inμC)

https://dl.doubtnut.com/l/_HBV31CIh6Gnc
https://dl.doubtnut.com/l/_NizBfkd2yZaq


A. 12

B. 24

C. 36

D. 32

Answer: B

View Text Solution

115. Four identical capacitors are connected as shown in diagram.

When a battery of  is connected between  and , the charges6V A B

https://dl.doubtnut.com/l/_NizBfkd2yZaq
https://dl.doubtnut.com/l/_xXJ2q2PvFgY2


stored is found to be . The value of  is  

A. 

B. 

C. 

D. 

1.5μC C1

2.5μF

15μF

1.5μF

0.1μF

https://dl.doubtnut.com/l/_xXJ2q2PvFgY2


Answer: D

Watch Video Solution

116. 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

B. the direction of the electric remains the same

C. the electric potential increases continuously

D. the electric potential increases at �rst, then decreases and

again increases

Answer: B::C

Watch Video Solution

d

x = 0

x = 3d

0 3d(1998)

https://dl.doubtnut.com/l/_xXJ2q2PvFgY2
https://dl.doubtnut.com/l/_rgxs9GllC2ig


Watch Video Solution

117. A  condenser is charged upto 200 V and then battery is

removed. On combining this with another uncharged condenser in

parallel, the potential di�erences between two plates are found to

be 40 V. The capacity of second condenser is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2μF

2μF

4μF

8μF

16μF

https://dl.doubtnut.com/l/_rgxs9GllC2ig
https://dl.doubtnut.com/l/_ESB5AtEebIcX


118. Consider two conductors. One of them has a capacity of 2 units

and the capacity of the other is unknown. They are charged until

their potential are 4 and 5 units respectively. The two conductors

are now connected by a wire when their common potential is found

to be 4.6 units. Then the unknown capacity has the value (in the

same units as above)

A. 6

B. 5

C. 4

D. 3

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_mXvJf8k2W1oV


119. Two capacitors  are connected in parallel. A third

capacitor of  capacity is connected in series. The combination

is connected across a 12 V battery. The voltage across a 

capacitor is 

A. 2 V

B. 6 V

C. 8 V

D. 1 V

Answer: B

View Text Solution

2μF and 4μF

6μF

2μF

https://dl.doubtnut.com/l/_Ljm3wOkA5ZaI


120. In the given circuit, if point  is connected to earth and a

potential of  is given to point a, the charge on  capacitor

is 

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

b

1200V 4μF

800μC

1600μC

2400μC

3000μC

121. A circuit is shown in the �gure below. Find out the charge of

the condenser having capacity   5μF

https://dl.doubtnut.com/l/_qL8rf9vz75KQ
https://dl.doubtnut.com/l/_zPieTA6fKAgq


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4.5μC

9μC

7μC

30μC

https://dl.doubtnut.com/l/_zPieTA6fKAgq


122. A potential of  is applied to a combination of four

initially uncharged capacitors as shown in the �gure. Capacitors A,

B, C and D have capacitances

,

respectiely. If the battery is disconnected, then potential di�erence

across capacitor B is (approximately) 

A. 3000 V

B. zero

C. 530 V

D. 350 V

Answer: D

View Text Solution

V = 3000V

CA = 6.0μF , CB = 5.2μF , CC = 1.5μF and CD = 3.8μF

https://dl.doubtnut.com/l/_ptq0ElvJlTnH
https://dl.doubtnut.com/l/_ncbB130VOj3b


123. Four capacitors are arranged as shown. All are initially

uncharged. A 30 V battery is palced across terminal  to charge

the capacitors and is then removed. The voltage across the

terminals RS is then (in volt) 

A. 10

B. 20

C. 30

D. 40

Answer: A

View Text Solution

PQ

124. If the equivalent capacitance between points P and Q of the

combination of the capacitors show in �gure below us , the30μF

https://dl.doubtnut.com/l/_ncbB130VOj3b
https://dl.doubtnut.com/l/_lKKSaYzdsjhf


capacitor C is 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

60μF

30μF

10μF

5μF

125. In the ciruit shown in, . The charge stored in the

capacitor of capacity C is` 

.

C = 6μF

https://dl.doubtnut.com/l/_lKKSaYzdsjhf
https://dl.doubtnut.com/l/_D5hhyS7HF7Kn


A. zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

90μC

40μC

60μC

126. In the circuit shown in �gure. Charge stored in  capacitor

will be 

A. 

B. 

C. 

6μF

18μC

54μC

36μC

https://dl.doubtnut.com/l/_D5hhyS7HF7Kn
https://dl.doubtnut.com/l/_4jIo3kp4K0PB


D. 

Answer: A

View Text Solution

72μC

127. In the given circuit, if point C is connected to the earth and a

potential of  is given to the point A, the potential at B is  

A. 1500 V

B. 1000 V

C. 500 V

D. 400 V

Answer: C

View Text Solution

+2000V

https://dl.doubtnut.com/l/_4jIo3kp4K0PB
https://dl.doubtnut.com/l/_YEduz5Upi1kP


128. In the given network capacitance,  and 

. What is the resultant capacitance between  and ?  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

C1 = 10μF , C2 = 5μF

C3 = 4μF A B

2.2μF

3.2μF

1.2μF

4.7μF

https://dl.doubtnut.com/l/_YEduz5Upi1kP
https://dl.doubtnut.com/l/_BMCTYnYuogn4


129. Two condensers, one of capacity  and the other of capacity 

 are connected to a  volt battery, as shown.  

  

The work done in charging fully both the condensers is

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

C

C /2 V

2CV 2

1/4CV 2

3/4CV 2

CV 21

2

https://dl.doubtnut.com/l/_NY9F2JMpKlKi


Watch Video Solution

130. In the circuit shown here  and battery 

. The Switch  is �rst closed. It is then opened and

afterwards  is closed. What is the charge �nally on   

A. 

B. 

C. 

D. 

C1 = 6μF , C2 = 3μF

B = 20V S1

S2 C2

120μC

80μC

40μC

20μC

https://dl.doubtnut.com/l/_NY9F2JMpKlKi
https://dl.doubtnut.com/l/_klxf923QuftN


Answer: C

Watch Video Solution

131. Consider the arrangement of three plates  and  each of

the area  and separation is . The energy sotred when the plates

are fully charged is 

A. 

B. 

C. 

D. 

X, Y Z

A d

ε0AV
2

2d

ε0AV
2

d

2ε0AV
2

d

3ε0AV
2

2d

https://dl.doubtnut.com/l/_klxf923QuftN
https://dl.doubtnut.com/l/_vQj9lZ1CNF6J


Answer: B

Watch Video Solution

132. A light bulb, a capacitor and a battery are connected together

as shown here, with switch  initially open. When the switch S is

closed, then which one of the following is true 

A. the bulb will light up for an instant when the capacitor starts

charging

B. the bulb will light up when the capacitor is fully charged

C. the bulb will not light up at all

D. the bulb will light up and go o� at regular intervals

Answer: A

View Text Solution

S

https://dl.doubtnut.com/l/_vQj9lZ1CNF6J
https://dl.doubtnut.com/l/_eJaTSbHVMK1B


View Text Solution

133. Point charges  and  are kekpt on the x-axis at

points  and  respectively, then

A. Only  is in stable equilibrium

B. None of the charges are in equilibrium

C. All the charges are in unstable equilibrium

D. All the charges are in stable equilibrium

Answer: C

Watch Video Solution

+4q, − q +4q

x = 0, x = a x = 2a

−q

134. Two spherical conductors of radii  are charged

to the same potential. If  be respective value of surface

4cm and 5cm

σ1 and σ2

https://dl.doubtnut.com/l/_eJaTSbHVMK1B
https://dl.doubtnut.com/l/_xkDbEqv2U5WS
https://dl.doubtnut.com/l/_f7oe2fD818kG


density of charge on both the conductors, then the ratio of 

will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

σ1 /σ2

16

25

15

10

4
5

5

4

135. A hollow charged metal sphere has radius . If the potential

di�erence between its surface and a point at a distance  from the

centre is V, then electric �eld intensity at a distance  is

A. 

r

3r

3r

V

2r

https://dl.doubtnut.com/l/_f7oe2fD818kG
https://dl.doubtnut.com/l/_x4miIgW2LhLy


B. 

C. 

D. 

Answer: C

Watch Video Solution

V

3r

V

6r

V

4r

136. Charge  on a capacitor varies with voltage V as shown in the

�gure, where  is taken along the X-axis and V along the Y-axis. The

area of triangle OAB represents 

A. capacitance

B. capacitive reactance

C. electric �eld between the plates

D. energy stored in the capacitor

Q

Q

https://dl.doubtnut.com/l/_x4miIgW2LhLy
https://dl.doubtnut.com/l/_CubbhkHM6aYo


Answer: D

View Text Solution

137. How many  capacitors must be connected in parallel to

store a charge of 1 C with a potential of 110 V across the capacitors?

A. 990

B. 900

C. 9090

D. 909

Answer: C

Watch Video Solution

1μF

https://dl.doubtnut.com/l/_CubbhkHM6aYo
https://dl.doubtnut.com/l/_Dr06FEO1oK3s


138. In the �gure below, the capacitance of each capacitor is .

The e�ective capacitance between points A and B is 

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

3μF

μF
3

4

3μF

6μF

5μF

139. The  capacitor is charged at a steady rate of .

The potential di�erence across the capacitor will be 10 V after an

interval of

500μF 100μC /s

https://dl.doubtnut.com/l/_3a6npfKNnpdq
https://dl.doubtnut.com/l/_eDSuol2nZ7Ei


A. 5 s

B. 10 s

C. 50 s

D. 100 s

Answer: C

Watch Video Solution

140. A ball of mass  and charge  moves from a point .

Where potential is  volt to the point  where potential is zero.

Velocity of the ball at the point  is . The velocity of the

ball at the point  will be

A. 

B. 

C. 

1g 10− 8C A

600 B

B 20cm/s

A

22.8  cms − 1

228  cms − 1

16.8  ms − 1

https://dl.doubtnut.com/l/_eDSuol2nZ7Ei
https://dl.doubtnut.com/l/_5H7j8pPmwWqD


D. 

Answer: A

Watch Video Solution

168  ms − 1

141. In the circuit shown in the �gure, the potential di�erence

across the  capacitor is  

A. 

4.5μF

V
8

3

https://dl.doubtnut.com/l/_5H7j8pPmwWqD
https://dl.doubtnut.com/l/_nrAKYM6r9J8b


B. 4 V

C. 6 V

D. 8 V

Answer: D

Watch Video Solution

142. Three capacitors of capacitances  are

connected �rst in a series combination, and then in parallel

combination. The ratio of their equivalent capacitances will be

A. 

B. 

C. 

D. 

1μF , 2μF and 4μF

2: 49

49: 2

4: 49

49: 4

https://dl.doubtnut.com/l/_nrAKYM6r9J8b
https://dl.doubtnut.com/l/_95RGAX8ROjLH


Answer: C

Watch Video Solution

143. An electron moving with the speed  per sec is shot

parallel to the electric �eld of intensity . Field is

responsible for the retardation of motion of electron. Now evaluate

the distance travelled by the electron before coming to rest for an

instant (mass of  charge 

A. 7 m

B. 0.7 mm

C. 7 cm

D. 0.7 cm

Answer: C

Watch Video Solution

5 × 106

1 × 103N /C

e = 9 × 10− 31Kg = 1.6 × 10− 19C)

https://dl.doubtnut.com/l/_95RGAX8ROjLH
https://dl.doubtnut.com/l/_mLm6TU4rQLOv


144. The electirc potential at a point  is given by  

  

The electric �eld  at that point is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(x, y, z)

V = − x2y − xz3 + 4

→
E

E = î(2xy + z3) + ĵx2 + k̂3xz2

E = î2xy + î(x2 + y2) + k̂(3xz − y2)

E = îz3 + ĵxyz + k̂z2

E = î(2xy − z3) + ĵxy2 + k̂3z2x

145. Three charges  and  are placed in a straight line as

shown 

−q, + Q −q

https://dl.doubtnut.com/l/_mLm6TU4rQLOv
https://dl.doubtnut.com/l/_oyP99R48WnC1
https://dl.doubtnut.com/l/_Z4qFvaKrNMA7


 

If the total potential energy of the system is zero, then the ratio 

is

A. 2

B. 5.5

C. 4

D. 1.5

Answer: C

View Text Solution

q

Q

146. The mutual electrostatic potential energy between two

protons which are at a distance of , in  nucleus

is

A. 

9 × 10− 15m .92 U
235

1.56 × 10− 14J

https://dl.doubtnut.com/l/_Z4qFvaKrNMA7
https://dl.doubtnut.com/l/_2lRBR4PH3QFE


B. 

C. 

D. 

Answer: C

Watch Video Solution

5.5 × 10− 14J

2.56 × 10− 14J

4.56 × 10− 14J

147. Three capacitor of capacitance  are connected in

parallel to which a capacitor of capacitance C is connected in series.

E�ective capacitance is 3.75. then capacity o� each capacitor is

A. 

B. 

C. 

D. 

C(μF )

4μF

5μF

6μF

8μF

https://dl.doubtnut.com/l/_2lRBR4PH3QFE
https://dl.doubtnut.com/l/_BcmykxBNfZs3


Answer: B

Watch Video Solution

148. Figure shows some equipotential lines distributed in space. A

charged object is moved from point  to point .A 5

https://dl.doubtnut.com/l/_BcmykxBNfZs3
https://dl.doubtnut.com/l/_w2fqTEEaT169


A. The work done in Fig. (i) is the greatest

B. The work done in Fig. (ii) is least

C. The work done is the same Fig. (i), Fig. (ii) and Fig. (iii)

D. The work done in Fig, (iii) is greater than Fig. (ii) but equal to

that in

Answer: C

Watch Video Solution

149. The electrostatic potential on the surface of a charged

concducting sphere is . Two statements are made in this

regard 

 at any inside the sphere, electric intensity is zero.  

 at any point inside the sphere, the electrostatic potential is 

.

100V

S1 :

S2 :

100V

https://dl.doubtnut.com/l/_w2fqTEEaT169
https://dl.doubtnut.com/l/_VJnmku6vnmws


A.  is true but  is false

B. Both  are false

C.  is true  is also true and  is the cause of 

D.  is true, `S_(1) is also true but the statements are

independent

Answer: C

Watch Video Solution

S1 S2

S1 and S2

S1 S2 S1 S2

S1

150. Two conducting spheres of radii 3 cm and 1 m are separated by

a distance of 10 cm in free space. If the spheres are charged to

same potential of 10 V each, then the force of repulsion between

them is

A. 

B. 

( ) × 10− 9N
1

3

( ) × 10− 9N
2

9

https://dl.doubtnut.com/l/_VJnmku6vnmws
https://dl.doubtnut.com/l/_eHaz9cteSEQ4


C. 

D. 

Answer: A

Watch Video Solution

( ) × 10− 9N
1

9

( ) × 10− 9N
4
9

151. Three cahrges each , are placed at the corners of an isosceles

trinagle  of sides  and  and  are the mid-

points of  and . The work done in taking a charge  from 

+q

ABC BC AC, 2a, D E

BC CA Q D

https://dl.doubtnut.com/l/_eHaz9cteSEQ4
https://dl.doubtnut.com/l/_Z8gXj27dA4ms


to  is  

A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

E

3qQ

4πε0a

3qQ

8πε0a

qQ

4πε0a

https://dl.doubtnut.com/l/_Z8gXj27dA4ms
https://dl.doubtnut.com/l/_FXN9U0xVmSWk


152. An electric charge  is placed at the origin (0, 0) of X-Y

co-ordinate system. Two points A and B are situated at 

and (2, 0) respectively. The potential di�erence between the points

A and B will be

A. 9 V

B. zero

C. 2 V

D. 3.5 V

Answer: B

Watch Video Solution

10− 3μC

(√2, √2)

153. Two identicaln thin rings each of radius 10 cm carrying charges

10 C and 5 C are coaxially placed at a distance 10 cm apart. The work

https://dl.doubtnut.com/l/_FXN9U0xVmSWk
https://dl.doubtnut.com/l/_IM5p9vOcz6Cn


done in moving a charge q from the centre of the �rst ring to that

of the second is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

. [ ]
q

8πε0

√2 + 1

√2

. [ ]
q

8πε0

−√2 + 1

√2

. [ ]
q

4πε0

√2 + 1

√2

. [ ]
q

4πε0

√2 − 1

√2

154. Two equal charges  of opposite sign separated by a distance

2a constitute an electric dipole of dipole moment . If P is a point at

a distance r from the centre of the dipole and the line joining the

centre of the dipole to this point makes an angle  with the axis of

q

p

θ

https://dl.doubtnut.com/l/_IM5p9vOcz6Cn
https://dl.doubtnut.com/l/_PSLebAP4T5pb


the dipole, then then potential at P is given by  where

(p = 2 qa)

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

(f > > 2a)

V =
p cos θ

4πε0r
2

V =
p cos θ

4πε0r

V =
p sin θ

4πε0r

V =
p cos θ

4πε0r
2

155. The electrostatic potential , of a spherical symmetrical

system kept at origin, is shown in the adjacent �gure, and given as 

  

  

ϕr

ϕr = (r ≥ R0)
q

4πε0r

ϕr = (r ≤ R0)
q

4πε0R0

https://dl.doubtnut.com/l/_PSLebAP4T5pb
https://dl.doubtnut.com/l/_woBAeDJrjrjL


Which of the following option is incorrect ? 

A. For spherical region  total electrostatic energy stored

is zero

B. With in , total charge is 

C. There will be no charge anywhere except at r = R

D. Electric �eld is discontinuous at 

Answer: B

View Text Solution

r ≤ R0

r = 2R0 q/2

r = R0

156. An electric dipole when placed in a uniform electric �eld  will

have minimum potential energy, if the positive direction of dipole

moment makes the following angle with 

E

E

https://dl.doubtnut.com/l/_woBAeDJrjrjL
https://dl.doubtnut.com/l/_vh6WI5jkq7DJ


A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

π

2

π

3π

2

157. Electric charges of  are

placed at the corners of a square of side  m, the potential at the

centre of the square is

A. 1.8 V

B. 

C. 

+10μC, + 5μC, − 3μC and + 8μC

√2

1.8 × 106V

1.8 × 105V

https://dl.doubtnut.com/l/_vh6WI5jkq7DJ
https://dl.doubtnut.com/l/_BFhyqRxRGZmy


D. 

Answer: C

Watch Video Solution

1.8 × 104V

158. The displacement of a charge Q in the electric �eld

 is . The work done is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
E = e1 î + e2 ĵ + e3k̂

→
r = aî + bĵ

Q(ae1 + be2)

Q√(ae1)2 + (be2)2

Q(e1 + e2)√a2 + b2

Q(√e2
1 + e2

2)(a + b)

https://dl.doubtnut.com/l/_BFhyqRxRGZmy
https://dl.doubtnut.com/l/_EW7izUMDBsc9
https://dl.doubtnut.com/l/_xQNM5MoyRYw4


159. Two electric charges  and  are placed  apart in

air. There will be a point  on the line joining these charges and

outside the region between them, at which the electric potential is

zero. The distance of  from  chrage is

A. 0.10 m

B. 0.15 m

C. 0.20 m

D. 0.25 m

Answer: C

Watch Video Solution

12μC −6μC 20cm

P

P 6μC

160. In the rectangle, shown below, the twp corners have charges

. The work done in moving aq1 = − 5μC and q2 = + 2.0μC

https://dl.doubtnut.com/l/_xQNM5MoyRYw4
https://dl.doubtnut.com/l/_2CWXbqKNJnvd


charge  from B to A is (take )  

A. 2.8 J

B. 3.5 J

C. 4.5 J

D. 5.5 J

Answer: A

View Text Solution

+3.0μC 1/4πε0 = 1010N-m2 /C 2

161. Electric potential at any point is , then

the magnitude of the electric �eld is

A. 

B. 

V = − 5x + 3y + √15z

3√2

4√2

https://dl.doubtnut.com/l/_2CWXbqKNJnvd
https://dl.doubtnut.com/l/_8qE8kHGtiB64


C. 

D. 7

Answer: D

Watch Video Solution

5√2

162. A thin spherical conducting shell of radius R has a charge q.

Another charge Q is placed at the centre of the shell. The

electrostatic potential at a point P a distance  from the centre of

the shell is

A. 

B. 

C. 

D. 

R

2

(q +Q )

4πε0

2

R

2Q

4πε0R

−
2Q

4πε0R

2q

4πε0R

+
2Q

4πε0R

q

4πε0R

https://dl.doubtnut.com/l/_8qE8kHGtiB64
https://dl.doubtnut.com/l/_nWZHsNKBg1hh


Answer: D

Watch Video Solution

163. In the given circuit, a charge of  is given to the upper

plate of the  capacitor. Then in the steady state, the charge on

the upper plate of the  capacitor is  

A. 

B. 

C. 

+80μC

4μF

3μF

+32μC

+40μC

+48μC

https://dl.doubtnut.com/l/_nWZHsNKBg1hh
https://dl.doubtnut.com/l/_4HJHsDj7Coyn


D. 

Answer: C

Watch Video Solution

+80μC

164. The capacitance of a capacitor between  times its original

value if a dielectric slab of thickness  is inserted between

the plates (d is the separation between the plates). What is the

dielectric consant of the slab?

A. 8

B. 4

C. 6

D. 2

Answer: D

4/3

t = d/2

https://dl.doubtnut.com/l/_4HJHsDj7Coyn
https://dl.doubtnut.com/l/_M7LDjcLd1Omy


Watch Video Solution

165. Point charge  and  are kept at points 

 and  respectively. Electrical potential will be zero at

points

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

q1 = 2μC q2 = − 1μC

x = 0 x = 6

x = 2 and x = 9

x = 1 and x = 5

x = 4 and x = 12

x = − 2 and x = 2

166. Eight small drops, each of radius  and having same charge q

are combined to form a big drop. The ratio between the potentials

r

https://dl.doubtnut.com/l/_M7LDjcLd1Omy
https://dl.doubtnut.com/l/_QFOb4aE3gpNs
https://dl.doubtnut.com/l/_hgVVtOARLQKv


of the bigger drop and the smaller drop is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

8: 1

4: 1

2: 1

1: 8

167. Eight oil drops of same size are charged to a potential to 50 V

each. These oil drops are merged into one single larged drop. What

will be the potential of the large drop ?

A. 50 V

B. 100 V

https://dl.doubtnut.com/l/_hgVVtOARLQKv
https://dl.doubtnut.com/l/_ACNaD537fzdx


C. 200 V

D. 400 V

Answer: C

Watch Video Solution

168. Three charges  and  are placed at the vertices

of an equilateral triangle of side  as shown in the �gure. It the net

Q, ( + q) ( + q)

l

https://dl.doubtnut.com/l/_ACNaD537fzdx
https://dl.doubtnut.com/l/_7DtgG8Zm4Che


electrostatic energy of the system is zero, then  is equal to 

A. 

B. 

C. 

D. zero

Answer: A

Watch Video Solution

Q

( − q/2)

−q

+q

https://dl.doubtnut.com/l/_7DtgG8Zm4Che


169. Consider a system composed of two metallic spheres of radii

 conneced by a thin wire and switch S as shown in the

�gure. Initially S is in open position. And the spheres carry charges

 respectively. If the switch is closed, the potential of the

system is 

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

r1 and r2

q1 and q2

1

4πε0

q1q2

r1r2

( )
1

4πε0

q1 + q2

r1 + r2

( + )
1

4πε0

q1

r1

q2

r2

( )
1

4πε0

q1 + q2

√r1r2

https://dl.doubtnut.com/l/_7DtgG8Zm4Che
https://dl.doubtnut.com/l/_1OrlbXW3Lbkb
https://dl.doubtnut.com/l/_taoqHNbGS0ks


170. Separation between the plates of a parallel plate capacitor is 

and the area of each plates is . When a slab of material of

dielectric constant  and thickness  is introduced between

the plates. Its capacitance becomes

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

d

A

k t(t < d)

ε0A

d + t(1 − )1
K

ε0A

d + t(1 + )1
K

ε0A

d − t(1 − )1
K

ε0A

d − t(1 + )1
K

171. The distance between the circular plates of a parallel plate

condenser 40 mm in diameter, in order to have same capacity as a

https://dl.doubtnut.com/l/_taoqHNbGS0ks
https://dl.doubtnut.com/l/_mzdMYgDG9IwU


sphere of radius 1 m is

A. 0.01 mm

B. 0.1 mm

C. 1.0 mm

D. 10 mm

Answer: B

Watch Video Solution

172. The expression for the capacity of the capacitor formed by

compound dielectric placed between the plates of a parallel plate

capacitor as shown in �gure, will be (area of plate )  

A. 

= A

ε0A

( + + )d1

K1

d2

K2

d3

K3

https://dl.doubtnut.com/l/_mzdMYgDG9IwU
https://dl.doubtnut.com/l/_W6adZVn0hNKr


B. 

C. 

D. 

Answer: A

View Text Solution

ε0A

( )d1 +d2 +d3

K1 +K2 +K3

ε0A(K1K2K3)

d1d2d3

ε0( + + )
AK1

d1

AK2

d2

AK3

d3

173. The equivalent capacitance between A and B will be 

A. 2C

B. 

C. 

D. 

A.-|C|-|2C|-|4C|-|8C|-|oo|-.B

C

2

3C

2

C

https://dl.doubtnut.com/l/_W6adZVn0hNKr
https://dl.doubtnut.com/l/_qW0ReBltCEkq


Answer: B

View Text Solution

174. Four plates of equal area  are separated by equal distance 

and are arranged as shown in the �gure. The equivalent capacity is 

A. 

B. 

C. 

D. 

Answer: A

h id l i

A d

2ε0A

d

3ε0A

d

4ε0A

d

ε0A

d

https://dl.doubtnut.com/l/_qW0ReBltCEkq
https://dl.doubtnut.com/l/_F357C8xWH7uN


Watch Video Solution

175. Four plates of the same area of cross-section are joined as

shown in the �gure. The distance between each plate is . The

equivalent capacity across  and  will be 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

d

A B

2ε0A

d

3ε0A

d

3ε0A

2d

ε0A

d

https://dl.doubtnut.com/l/_F357C8xWH7uN
https://dl.doubtnut.com/l/_g1dx6Sz6QkTG


176. Three equal capacitors, each with capacitance  are connected

as shown in �gure. Then the equivalent capacitance between  and

 is 

A. C

B. 3C

C. 

D. 

Answer: B

Watch Video Solution

C

A

B

C

3

3C

2

https://dl.doubtnut.com/l/_g1dx6Sz6QkTG
https://dl.doubtnut.com/l/_ttpfYeJtmvBd
https://dl.doubtnut.com/l/_ne6pTbir527x


177. If a slab of insulating material m thick is introduced

between the plates of a parallel plate capacitor, the distance

between the plates has to be increased by  m to restore

the capacity to original value. Then the dielectric constant of the

material of slab is

A. 6

B. 8

C. 10

D. 12

Answer: B

Watch Video Solution

4 × 10– 5

3.5 × 10– 5

178. In this �gure the equivalent capacitance between A and B will

be 

https://dl.doubtnut.com/l/_ne6pTbir527x
https://dl.doubtnut.com/l/_driPn9oN4clD


A. 

B. 

C. 

D. 

Answer: C

View Text Solution

C

2

C

3

3C

2C

179. In the connection shown in the adjoining �gure, the equivalent

capacity between  and  will be A B

https://dl.doubtnut.com/l/_driPn9oN4clD
https://dl.doubtnut.com/l/_HUaYeImpRbzQ


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

10.8μF

69μF

15μF

10μF

180. The resultant capacitance of given circuit between point P and

Q is 

https://dl.doubtnut.com/l/_HUaYeImpRbzQ
https://dl.doubtnut.com/l/_0XSGuQh5Y3Co


A. 3 C

B. 2 C

C. C

D. 

Answer: A

View Text Solution

C

3

181. What is the e�ective capacitance between point A and B in the

given �gure? 

A. 

B. 

1μF

2μF

https://dl.doubtnut.com/l/_0XSGuQh5Y3Co
https://dl.doubtnut.com/l/_YQpz1AdI1rzp


C. 

D. 

Answer: B

View Text Solution

1.5μF

2.5μF

182. In the �gure a capacitor is �lled with dielectrics ,  and .

The resultant capacitance is:

A. 

B. 

K1 K2 K3

[ + ]
2ε0A

d

1

K1

1

K2

+1

K3

[ + + ]
ε0A

d

1

K1

1

K2

1

K3

https://dl.doubtnut.com/l/_YQpz1AdI1rzp
https://dl.doubtnut.com/l/_rECyZRhk2lQT


C. 

D. None of these

Answer: D

Watch Video Solution

[K1 + K2 + K3]
2ε0A

d

183. 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 system between a and

https://dl.doubtnut.com/l/_rECyZRhk2lQT
https://dl.doubtnut.com/l/_SPbLcXxLzTs4


b is - 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3ε0A

d

2ε0A

d

2ε0A

3d

3ε0A

2d

https://dl.doubtnut.com/l/_SPbLcXxLzTs4


184. The equivalent capacitance between A and B in the circuit will

be 

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

10/3μF

4μF

6μF

8μF

185. The equivalent capacitance between the point A and C is given

by 

https://dl.doubtnut.com/l/_SPbLcXxLzTs4
https://dl.doubtnut.com/l/_IzB2ndQfMUy0
https://dl.doubtnut.com/l/_ruMe8J6D8xdz


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

C
10

3

15C

C
3

10

20C

186. Potential di�erence between two points  in an

electric �eld , where  and 

 is

A. 

B. 

(VA − VB)

E = (2 î − 4ĵ)N /C A = (0, 0)

B = (3m, 4m)

10V

−10V

https://dl.doubtnut.com/l/_ruMe8J6D8xdz
https://dl.doubtnut.com/l/_3wI6x7W1jAY3


C. 

D. 

Answer: B

Watch Video Solution

16V

−16V

187. A and B are two thin concentric hollow conductors having radii

 and  and charge  and Q, respectively. If potential of outer

sphere is 5V, then potential of inner sphere is

A. 20 V

B. 10 V

C. 

D. 

Answer: C

a 2a 2Q

V
25

3

V
50

3

https://dl.doubtnut.com/l/_3wI6x7W1jAY3
https://dl.doubtnut.com/l/_DDnv3EgWlMYK


Watch Video Solution

188. A spherical conductor of radius  is charged to a potential of

. It is now placed inside another hollow spherical conductor of

radius . Calculate the potential to which the bigger sphere

would be raised

A. 120 V

B. 60 V

C. 80 V

D. 40 V

Answer: D

Watch Video Solution

2m

120V

6m

https://dl.doubtnut.com/l/_DDnv3EgWlMYK
https://dl.doubtnut.com/l/_gUUgSeGbRrss


189. In Millike's oil drop experiment an oil drop carrying a charge 

is held stationary by a potential di�erence  between the

plates. To keep a drop of half the radius stationary the potential

di�erence had to be made . What is the charge on the second

drop ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Q

2400V

600V

Q

4

Q

2

Q

3Q

2

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


190. There are four concentric shells A,B, C and D of radii 

and  respectively. Shells B and D are given charges  and 

respectively. Shell C is now earthed. The potential di�erence

 is 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

a, 2a, 3a

4a +q −q

VA − VC k = ( )
1

4πε0

Kq

2a

Kq

3a

Kq

4a

Kq

6a

191. A solid conducting sphere having a charge Q is surrounded by

an uncharged concentric conducting hollow spherical shell. Let the

https://dl.doubtnut.com/l/_lTjzgyPldZkX
https://dl.doubtnut.com/l/_R1nF8eFEQwQ4


potential di�erence between the surface of the solid sphere and

that of the outer surface of the hollow shell be V. If the shell is now

given a charge of , the new potential di�erence between the

same two surfaces is :

A. V

B. 2V

C. 4V

D. 

Answer: A

Watch Video Solution

−3Q

−2V

192. A point charge q is placed at a distance of  from the centre O

of an uncharged spherical shell of inner radius R and outer radius

r

https://dl.doubtnut.com/l/_R1nF8eFEQwQ4
https://dl.doubtnut.com/l/_33vukYxEYw9D


2R. The electric potential at the centre of the shell will be 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( − )
q

4πε0

1

r

1

2R

q

4πε0r

( + )
q

4πε0

1

r

1

2R

( − )
q

4πε0

1

r

1

R

193. A hollow sphere of radius r is put inside another hollow sphere

of radius R. The charges on the two are +Q and -q as shown in the

�gure. A point P is located at a distance x from the common centre

such that . The potential at the point P is

A. 

r < x < R

( )
1

4πε0

Q − q

x

https://dl.doubtnut.com/l/_33vukYxEYw9D
https://dl.doubtnut.com/l/_7PrkGHkuruly


B. 

C. 

D. 

Answer: C

Watch Video Solution

( − )
1

4πε0

Q

R

q

r

( − )
1

4πε0

Q

R

q

x

( − )
1

4πε0

q

r

Q

x

194. Three plates  each of area  have separation 

 between  and  and  between  and . The energy

stored when the plates area fully charged is 

A, B, C 50cm2

3mm A B 3mm B C

https://dl.doubtnut.com/l/_7PrkGHkuruly
https://dl.doubtnut.com/l/_UFIC0Q0NvPHm


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.6 × 10−9J

2.1 × 10−9J

5 × 10−9J

7 × 10−9J

195. A parallel plate capacitor with air as medium between the

plates has a capacitance of . The area of capacitor is divided

into two equal halves and �lled with two media as shown in the

�gure having dielectric constnt  and . the capacitance

10μF

k1 = 2 k2 = 4

https://dl.doubtnut.com/l/_UFIC0Q0NvPHm
https://dl.doubtnut.com/l/_Au1iqteGFlfb


of the system will now be 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10μF

20μF

30μF

40μF

https://dl.doubtnut.com/l/_Au1iqteGFlfb


196. The capacities and connection of �ve capacitors are shown in

the adjoining �gure. The potential di�erence between the points 

and  is  volts. Then the equivalent capacity between  and 

and the charge on  capacitance will be respectively  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A

B 60 A B

5μF

44μF , 300μC

15μF , 150μC

15μF , 200μC

4μC, 50μC

https://dl.doubtnut.com/l/_CtF7SltdVz9p


197. A charge +Q is uniformly distributed over a thin ring of the

radius R. The velocity of an electron at the moment when it passes

through the centre O of the ring, if the electron was initially at far

away on the axis of the ring is (m=mass of electron, )

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

K =
1

4πε0

√( )
2KQe

mR

√( )
Kqe

m

√( )
Kme

QR

√( )
Kqe

mR

https://dl.doubtnut.com/l/_CtF7SltdVz9p
https://dl.doubtnut.com/l/_cVZS71LfFiWN


198. A parallel plate capacitor of capacitance C is connected to a

battery and is charged to a potential di�erence V. Another

capacitor of capacitance 2C is ismilarly charged to a potential

di�erence 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 �nal energy of the con�guration is

A. zero

B. 

C. 

D. 

Answer: C

Watch Video Solution

25CV 2

6

3CV 2

2

9CV 2

2

https://dl.doubtnut.com/l/_HUMtqihZ4xt7
https://dl.doubtnut.com/l/_4uwQ1TBbMLE5


199. Condenser  has a capacity of  when it is �lled with a

medium of dielectric constant . Another condenser  has a

capacity  with air between the plates. Both are charged

separately by a battery of . After charging, both are connected

in parallel without the battery and the dielectric material being

removed. The common potential now is

A. 400 V

B. 800 V

C. 1200 V

D. 1600 V

Answer: B

Watch Video Solution

A 15μF

15 B

1μF

100V

https://dl.doubtnut.com/l/_4uwQ1TBbMLE5


200. In the given if point C is connected to the earth and a

potential of +2000 V is given to the point A, the potential at B is 

A. 1500 V

B. 1000 V

C. 500 V

D. 400 V

Answer: C

View Text Solution

201. A network of four capacitors of capacity equal to

 and  are connected to a

battery as shown in the �gure. The ratio o fthe charges on  an 

C1 = C, C2 = 2C, C3 = 3C C4 = 4C

C2

https://dl.doubtnut.com/l/_sjbundOC0HZA
https://dl.doubtnut.com/l/_VRxrd2oyzwlF


 is  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

C4

22

3

3

22

7
4

4
7

https://dl.doubtnut.com/l/_VRxrd2oyzwlF


202. Figures shows three spherical and equipotential surfaces 

and  round a point charge .The potential di�erence 

 if  and  be the distance between them ,then  

A. 

B. 

1, 2

3 q

v1 − v2 = V2 − V3 t1 t2

t1 = t1

t1 > t2

https://dl.doubtnut.com/l/_VRxrd2oyzwlF
https://dl.doubtnut.com/l/_8ahgQXptmxBh


C. 

D. 

Answer: C

Watch Video Solution

t1 < t2

t1 ≤ t2

203. A charged oil drop of mass kg is in space between

the two plates, each of area  of a parallel plate

capacitor. When the upper plate has a charge of  and

the lower plate has an equal negative charge, then the oil remains

stationary. the charge of the oil drop is (take, )

A. 

B. 

C. 

D. 

2.5 × 10− 7

2 × 10− 2m2

5 × 10− 7C

g = 10m/s2

9 × 10− 1C

9 × 10− 6C

8.85 × 10− 13C

1.8 × 10− 14C

https://dl.doubtnut.com/l/_8ahgQXptmxBh
https://dl.doubtnut.com/l/_w0ot9qzTWb06


Answer: C

Watch Video Solution

204. A capacitor of  is connected as shown in the circuit. The

internal resistance of the battery is . The amount of charge on

the capacitor plates will be 

.

A. 0

B. 

C. 

4μF

0.5Ω

4μC

16μC

https://dl.doubtnut.com/l/_w0ot9qzTWb06
https://dl.doubtnut.com/l/_Z4AAiIvUY7tf


D. 

Answer: D

Watch Video Solution

8μC

205. A parallel plate capacitor is made of two dielectric blocks in

series. One of the blocks has thickness  and dielectric constant 

 and the other has thickness  and dielectric constant  as

shown in �gure. This arrangement can be through as a dielectric

slab of thickness  and e�ective dielectric constant .

The  is.  

.

A. 

d1

K1 d2 K2

d( = d1 + d2) K

K

K1d1 + K2d2

d1 + d2

https://dl.doubtnut.com/l/_Z4AAiIvUY7tf
https://dl.doubtnut.com/l/_WlWsvfcNOEE4


B. 

C. 

D. 

Answer: C

Watch Video Solution

K1d1 + K2d2

K1 + K2

K1K2(d1 + d2)

(K1d2 + K2d1)

2K1K2

K1 + K2

206. A number of capacitors each of capacitance  and each one

of which get punctured if a potential di�erence just exceeding 

volt is applied, are provided. Then an arrangement suitable for

giving a capacitor of  across which  volt may be applied

requires at least-

A. 6 component capacitors

B. 12 component capacitors

C. 72 component capacitors

1μF

500

2μF 3000

https://dl.doubtnut.com/l/_WlWsvfcNOEE4
https://dl.doubtnut.com/l/_AS4yRjyO1GnC


D. 2 component capacitors

Answer: C

Watch Video Solution

207. A series combination of  capacitors, each of value , is

charged by a source of potential di�erence . When another

parallel combination of  capacitors, each of value , is charged

by a source of potential di�erence , it has same (total) energy

stored in it, as the �rst combination has. the value of , in terms

of , is then

A. 

B. 

C. 

D. 

n1 C1

4V

n2 C2

V

C2

C1

2C1

n1n2

16 C1
n1

n2

2 C1
n2

n1

16C1

n1n2

https://dl.doubtnut.com/l/_AS4yRjyO1GnC
https://dl.doubtnut.com/l/_mboNuqgkq0f6


Answer: D

Watch Video Solution

208. Two charges  and  are placed 15 cm apart as

shown. At what distance from A to its right the electronstatic

potential is zero (distances in cm) 

A. 4, 9, 60

B. 9, 45, in�nity

C. 20, 45, in�nity

D. 9, 15, 45

Answer: B

Watch Video Solution

+6μC −4μC

https://dl.doubtnut.com/l/_mboNuqgkq0f6
https://dl.doubtnut.com/l/_zLhxCITCd9xg


209. Assume that an electric �eld  exists in space. Then

the potential di�erences  where  is the potential at the

origin and , the potential at  is

A. 120 V

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
E = 30x2 î

VA − V0 V0

VA x = 2m

−120V

−80V

80V

210. An electron initially at rest falls a distance of 1.5 cm in a

uniform electric �eld of magnitude . The time taken by

the electron to fall this distance is

2 × 104N /C

https://dl.doubtnut.com/l/_pF8kPRGgFO6i
https://dl.doubtnut.com/l/_hqB3MhAOIz1X


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1.3 × 102s

2.1 × 10− 2s

1.6 × 10− 10s

2.9 × 10− 9s

211. A long, hollow conducting cylinder is kept coaxially inisde

another long, hollow conducting cylinder of larger radius. Both the

cylinders are initially electrically neutral.

A. A potential di�erence appears between the two cylinders

when a charge density is given to the inner cylinder

https://dl.doubtnut.com/l/_hqB3MhAOIz1X
https://dl.doubtnut.com/l/_VuST6z8r7PzE


B. A potential di�erence appears between the two cylinders

when a charge density is given to the outer cylinder

C. No potential di�erence appears between the two cylinders

when a uniform line charge is kept along the axis of the

cylinders

D. No potential di�erence appears between the two cylinders

when same charge density is given to both the cylinders

Answer: A

Watch Video Solution

212. The potential at a point x ( measured in  m) due to some

charges situated on the x-axis is given by 

μ

V (x) = 20/(x2 − 4)volt

https://dl.doubtnut.com/l/_VuST6z8r7PzE
https://dl.doubtnut.com/l/_MOeC5bvnSKqE


A.  and in the negative x-direction

B.  and in the positive x-direction

C.  and in the negative x-direction

D.  and in the positive x-direction

Answer: D

Watch Video Solution

5/3  volt /μm

5/3  volt /μm

10/9  volt /μm

10/9  volt /μm

213. Three charges Q,  and  are placed at the vertices of a

right-angled isosceles triangle as shown. The net electrostatic

+q +q

https://dl.doubtnut.com/l/_MOeC5bvnSKqE
https://dl.doubtnut.com/l/_c2i7zYjEWNiU


energy of the con�guration is zero if Q is equal to 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−q

1 + √2
−2q

2 + √2

−2q

+q

https://dl.doubtnut.com/l/_c2i7zYjEWNiU


214. Four point charges each +q is placed on the circumference of a

circle of diameter  in such a way that they form a square. The

potential at the centre is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2d

0

4kq

d

4d
q

q

4d

215. The resultant capacitance between  and  in the following

�gure is equal to 

A B

https://dl.doubtnut.com/l/_awWDunF77ygl
https://dl.doubtnut.com/l/_MLVfqWZ9My3F


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1μF

3μF

2μF

1.5μF

https://dl.doubtnut.com/l/_MLVfqWZ9My3F


216. In the following circuit, the resultant capacitance between 

and  is . Then value of  is  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A

B 1μF C

μF
32

11

μF
11

32

μF
23

32

μF
32

23

https://dl.doubtnut.com/l/_2onIvdgDwXMh
https://dl.doubtnut.com/l/_ZgJK1oSeL0h5


217. A small conducting sphere of radius  is lying concentrically

inside a bigger hollow conducting sphere of radius . The bigger

and smaller spheres are charged with  and  and are

insulated from each other. The potential di�erence between the

spheres will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

r

R

Q q(Q > q)

( − )
1

4πε0

q

r

Q

R

( + )
1

4πε0

Q

R

q

r

( − )
1

4πε0

q

r

r

R

( − )
1

4πε0

q

R

Q

r

218. A parallel plate air capacitor has a capacitance C. When it is half

�lled with a dielectric of dielectric constant 5, then the percentage

https://dl.doubtnut.com/l/_ZgJK1oSeL0h5
https://dl.doubtnut.com/l/_6Ize3FelaoQY


increase in the capacitance will be 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

400 %

66.6 %

33.3 %

200 %

219. Charge Q is uniformly distributed on a dielectric rod AB of

length . The potential at P shown in the �gure is equal to 

A. 

2l

Q

4πε0(2l)

https://dl.doubtnut.com/l/_6Ize3FelaoQY
https://dl.doubtnut.com/l/_Mpa1YtVHP8Kp


B. 

C. 

D. None of these

Answer: C

View Text Solution

ln 2
Q

4πε0(l)

ln 3
Q

4πε0(2l)

220. The arc AB with the centre C and the in�nitely long wire having

linear charge density  are lying in the same place. The minimum

amount of work to be done to move a point charge  from point A

to B through a circuit path AB of radius a is equal to 

A. 

B. 

C. 

λ

q0

ln( )
q0λ

4πε0

2

3

ln( )
q0λ

2πε0

3

2

ln( )
q0λ

2πε0

2

3

https://dl.doubtnut.com/l/_Mpa1YtVHP8Kp
https://dl.doubtnut.com/l/_JjnU3BkmdgOf


D. None of these

Answer: B

View Text Solution

221. Two charges  and  are placed  apart, as shown in the

�gure. A third charge  is moved along the arc of a circle of radius 

 from  to . The change in the potential energy o fthe

system is ., where  is  

q1 q2 30cm

q3

40cm C D

k
q3

4πε0
k

https://dl.doubtnut.com/l/_JjnU3BkmdgOf
https://dl.doubtnut.com/l/_VmGjE9B9cgeW


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

8q2

8q1

6q2

6q1

222. Three identical metallic uncharged spheres A, B and C of radius

a are kept on the corners of an equilateral triangle of side

. A fourth sphere (radius a) which has charge Q

touches A and is then removed to a position for away. B is earthed

and then the earth connection is removed. c is then earthed. The

charge on C is

A. 

d(d > > a)

( )
Qa

2d

2d − a

2d

https://dl.doubtnut.com/l/_VmGjE9B9cgeW
https://dl.doubtnut.com/l/_aeLF4fm0AWu6


B. 

C. 

D. 

Answer: C

Watch Video Solution

( )
Qa

2d

2d − a

d

( )
Qa

2d

a − d

d

( )
2Qa

d

d − a

2d

223. The curve represents the distribution of potential along the

straight line joining the two charges  (separated by a

distance r) then which of the following statements are correct? 

  

1.   

Q1 and Q2

|Q1| > |Q2|

https://dl.doubtnut.com/l/_aeLF4fm0AWu6
https://dl.doubtnut.com/l/_x7I76gvyFLFa


2.  is positive in nature  

3. A and B are equilibrium points 

4. C is a point of unstable equilibrium

A. 1 and 2

B. 1, 2 and 3

C. 1, 2 and 4

D. 1, 2, 3 and 4

Answer: C

Watch Video Solution

Q1

224. Seven capacitors each of capacity  are to be so connected

to have a total capacity . Which will be the necessary

�gure as shown?

A. 

2μF

(10/1)μF

https://dl.doubtnut.com/l/_x7I76gvyFLFa
https://dl.doubtnut.com/l/_VMNvjP3FLfPU


B. 

C. 

D. 

Answer: A

View Text Solution

225. A solid conducting sphere of radius a having a charge q is

surrounded by a concentric conducting spherical shell of inner

radius  and outer radius  as shown in �gure. Find the amount2a 3a

https://dl.doubtnut.com/l/_VMNvjP3FLfPU
https://dl.doubtnut.com/l/_Ke9gfClq6Zy0


of heat produced when switch is closed   

A. 

B. 

C. 

D. 

Answer: C

h id l i

(k = )
1

4πε0

Kq2

2a

Kq2

3a

Kq2

4a

Kq2

6a

https://dl.doubtnut.com/l/_Ke9gfClq6Zy0


Watch Video Solution

226. Three identical charges are placed at corners of a equilateral

triangel of side l. If force between any two charges is F, the work

required to double the dimensiions of triangle is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−3Fl

3Fl

( − )Fl
3
2

( )Fl
3
2

227. Two capacitors  are connected in a circuit

with a switch between them as shown in the �gure- 3.302. Initially

C1 and C2 = 2C1

https://dl.doubtnut.com/l/_Ke9gfClq6Zy0
https://dl.doubtnut.com/l/_sAAZHsjhIiPd
https://dl.doubtnut.com/l/_zIUbx91xRgmi


the switch is open and  holds charge Q. The switch is closed. In

steady state, the charge on the two capacitors will be given as : 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

C1

Q, 2Q

Q/3, 2Q/3

3Q/2, 3Q

2Q/3, 4Q/3

https://dl.doubtnut.com/l/_zIUbx91xRgmi


228. Five identical plates each of area a are joined as shown in the

�gure. The distance between the plates is d. the plates are

connected to a potential di�erence of V volt. The charge on plates 1

and 4 will be 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

− .
ε0AV

d

2ε0AV

d

.
ε0AV

d

2ε0AV

d

.
ε0AV

d

−2ε0AV

d

.
−ε0AV

d

−2ε0AV

d

https://dl.doubtnut.com/l/_3eX9qQ3nYphQ


(B) Chapter exercises

229. In the �gure shown, what is the potential di�erence between

the points A and B between a and C respectively in steady state? 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

VAB = VBC = 100V

VAB = 75V , VBC = 25V

VAB = 25V , VBC = 75V

VAB = VBC = 50V

https://dl.doubtnut.com/l/_tb8Qf115ojA7


1. Assertion : Due to two point charges electric �eld and electric

potential can't be zero at some point simultaneously. 

Reason : Field is a vactor quantity and potential a scalar quantity.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

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


2. Assertion: Conductors having equal positive charge and volume,

must also have same potential. 

Reason: Potential depends only on charge and volume of

conductor.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If both Assertion and Reason are false.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_RbTXSkG2TfN1


3. Assertion: Circuit containing capacitors should be handled

cautiously even when there is no current. 

Reason: The capacitors are very delicate and so quickly break down.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_jgYGJ5b9E1iX


4. Assertion : When two positive point charges move away from

each other, then their electrostatic potential energy decreases. 

Reason : Change in potential energy between two points is equal to

the work done by electrostatic forces.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_fySWjQfpIoS1


5. Assertion : When two charged spheres are connected to each

other by a thin conducting wire, charge �ow bigger sphere to

smaller sphere, if initial charges on them are same. 

Reason : Electrostatic potential energy will be lost in redistribution

of charges.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_sTWQ6HtdoaDQ
https://dl.doubtnut.com/l/_8j3kkhw2SqO4


6. Assertion : For a non-uniformly charged thin circular ring with

net charge zero, the electric �eld at any point on axis of the ring is

zero. 

Reason : For a non-uniformly charged thin circular ring with net

charge zero, the electric potential at each point on axis of the ring

is zero.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_8j3kkhw2SqO4


7. Assertion : Five charges  each are placed at �ve vertices of a

regular pentagon. A sixth xharge  is placed at the centre of

pentagon. Then, net electrostatic force on  is zero.  

Reason : Net electrostatic potential at the centre is zero.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

View Text Solution

+q

−Q

−Q

https://dl.doubtnut.com/l/_PeeD1JakberW


8. Assertion : A charged capacitor is disconnected from a battery.

Now, if its plate are separated further, the potential energy will fall. 

Reason : Energy stored in a capacitor is equal to the work done in

charging it.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_nxp57JgFfxsd


9. Assertion : When a capacitor is charged by a battery. Half of the

energy supplied by the battery is stored in the capacitor and rest

half is lost.

Reason : If resistance in the circuit is zero, then there will be no loss

of energy.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_xNh8TcY6XQfY
https://dl.doubtnut.com/l/_2rHuQuq9tk5Y


10. Assertion : When a metallic plate is partially inserted between

the plates of a capacitor its capacity increases. 

Reason : If conductivity of conducting plate is more, then increase

in capacity will be more.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_2rHuQuq9tk5Y


11. Assertion : If the distance between parallel plates of a capacitor

is halved and dielectric constant is made three times, then the

capacitance becomes 6 times. 

Reason : Capacity of the capacitor depends upon the nature of the

material between the plates.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_O0ySHvwpHbo2
https://dl.doubtnut.com/l/_f5CiuaThKntf


12. Assertion : Spherical shell a in the shown �gure has a charge 

and shell B has charge . When these two are connected by a thin

conducting wire, then whole of the electrostatic potential energy

stored between the shell is lost. 

Reason : Whole of the inner charge will transfer to outer shell B.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

View Text Solution

−q

+q

https://dl.doubtnut.com/l/_f5CiuaThKntf
https://dl.doubtnut.com/l/_zEWiiFwfNkFV


13. Assertion : When a dielectric is placed in an electric �eld, the

electric �eld with in the dielectric as well as. Potential di�erence

across the capacitor plates are reduced by a factor K (battery is not

connected). 

Reason : The dielectric constant is the ratio of the absolute

permittivity of the dielectric to the [ermittivity of the dielectric to

the permittivity of the free space.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

View Text Solution

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


14. Assertion : No work is done in moving a charge along equatorial

line. 

Reason : The electric potential is everywhere zero on the equatorial

line of a dipole.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_zEWiiFwfNkFV
https://dl.doubtnut.com/l/_0u3a8IV3K1r7


15. Assertion : A and B are two conducting spheres of same radius.

A being solid and B hollow. Both are charged to the same potential.

Then, charge on A= charge on B. 

Reason : Potentials on both are same.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_Su9SvmaYe6Sw


16. Assertion : Two concentric spherical shells A and B are charged

by charges  and . If  is negative, then  is also

negative. 

 

Reason :   

therefore, if  is negative, then  is also negative.

A. If both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

B. If both Assertion and Reason are true but Reason is not

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

View Text Solution

qA qB qA VA − VB

VA − VB = ( )( − )
qA

4πε0

1

RA

1

rB

qA VA − VB

https://dl.doubtnut.com/l/_Yox5E1tV5Olw


17. Two charge  and  are placed at distance r. Match the

following two columns when distance between them is charged to

r'. 

View Text Solution

+q −q

18. A capacitor is connected with battery. With battery remains

connected some chages are done in capacitor/battery, which are

given in Column I. corresponding to it match the two columns. 

View Text Solution

https://dl.doubtnut.com/l/_Yox5E1tV5Olw
https://dl.doubtnut.com/l/_eKzZ2W9XxIfQ
https://dl.doubtnut.com/l/_FqkeCDw5SRwo


19. A parallel plate capacitor is charged by a battery which is then

disconnected. A dielectric slab is then inserted to �ll the space

between the plates. Match the changes that could occur with

Column II. 

View Text Solution

20. The area of parallel plates of an air-�lled capacitor is 

and the distance between them is . The potential di�erence

across the plates is 3000 V. when a 0.01 m thick dielectric sheet is

introduced between the plates, then the potential di�erence

decreases to 1000 V. Now, match the two columns (all in SI units). 

View Text Solution

0.20m2

0.01m

https://dl.doubtnut.com/l/_SkoHIcb5VsID
https://dl.doubtnut.com/l/_zA3JFLnKvD0c


(C) Chapter exercises

1. A capacitor of  is charged as shown in the �gure. When the

switch S is turned to position 2, the percentage of its stored energy

dissipated is 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

2μF

20 %

75 %

80 %

0 %

https://dl.doubtnut.com/l/_wL30e37qp1EE


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

capacitance C is �lled with four dielectric materials hving dielectric

constants  and  as shown in the �gure below. 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: C

View Text Solution

K1, K2, K3 K4

K = K1 + K2 + K3 + 3K4

K = (K1 + K2 + K3) + 2K4
2

3

= +
2

K

3

K1 + K2 + K3

1

K4

= + + +
1

K

1

K1

1

K2

1

K3

3

2K4

https://dl.doubtnut.com/l/_nUxm1VibxAhN
https://dl.doubtnut.com/l/_ebzTjWnidfjO


3. A parallel plate air capacitor of capacitance  is connected to a

cell of  and then disconnected from it. A dielectric slab of

dielectric constant , which can just �ll the air gap of the capacitor,

is now inserted in it. Which of the following is incorrect ?

A. The potential di�erence between the plates decreases K

times

B. The energy stored in the capacitor decreases K times

C. The charge in energy stored is 

D. The charge on the capacitor is not conserved

Answer: D

Watch Video Solution

C

emFV

K

CV 2( − 1)
1

2

1

K

4. Calculate the charge on equivalent capacitance of the

combination shown in �gure between the points P and N. 

https://dl.doubtnut.com/l/_ebzTjWnidfjO
https://dl.doubtnut.com/l/_16vCwIPUUAf9


A. 

B. 

C. 

D. 

Answer: A

View Text Solution

450μC

225μC

350μC

900μC

5. An isolated sphere has a capacitance of 50 pF. (a) Calculate its

radius. (b) how much charge should be placed on it to raise its

potential ot ?

A. 90 cm

B. 45 cm

104V

https://dl.doubtnut.com/l/_16vCwIPUUAf9
https://dl.doubtnut.com/l/_CdtfTdEZ8oql


C. 11.50 cm

D. 5.75 cm

Answer: B

Watch Video Solution

6. A parallel plate capacitor has  plates, all are identical and

arranged with same spacing between them. If the capacitance

between adjacent plates is 3 pF. What will be the resultant

capacitance?

A. 273 pF

B. 30 pF

C. 94 pF

D. 270 pF

91

https://dl.doubtnut.com/l/_CdtfTdEZ8oql
https://dl.doubtnut.com/l/_JesN8U86eF7d


Answer: D

Watch Video Solution

7. A particle of mass  kg is kept in equilibrium between

two horizontal metal plates having potential di�erence of 400 V

separated apart by 0.02 m. then the charge on the particle is (e=

electronic charge)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.96 × 10− 15

3e

6e

2e

5e

https://dl.doubtnut.com/l/_JesN8U86eF7d
https://dl.doubtnut.com/l/_hTlDBYOrKcmJ


8. The distance of the closest approach of an alpha particle �red at

a nucleus with kinetic of an alpha particle �red at a nucleus with

kinetic energy K is . The distance of the closest approach when

the  particle is �red at the same nucleus with kinetic energy 2K

will be 

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

r0

α

4r0

r0

2

r0

4

2r0

https://dl.doubtnut.com/l/_yfXP8f5to2U2


9. A uniform electric �eld E is created between two parallel charged

plates as shown in �gure . An electron enters the �eld

symmetrically between the plates with a speed . The length of

each plate is . Find the angle of deviation of the path of the

electron as it comes out of the �eld. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v0

l

θ = tan− 1 El

mv2
0

θ = tan− 1( )
eEl

mv2
0

θ = tan− 1( )
eEl

mv0

θ = tan− 1( )
eE

mv2
0

https://dl.doubtnut.com/l/_MZJySWFKPr7v


10. A battery charges a parallel plate capacitor of thickness  so

that an energy  is stored in the system. A slab of dielectric

constant  and thickness  is then introduced between the

plates of the capacitor. The new energy of the system is given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(d)

[U0]

(K) (d)

KU0

K2U0

U0

K

U0

K2

https://dl.doubtnut.com/l/_MZJySWFKPr7v
https://dl.doubtnut.com/l/_DX6ZsBRpijLS


11. A capacitor of capacitance  is charged by connecting it

to a battery of emf 12 V and internal resistance . (a) Find the

time constant of the circuit. (b) Find the time taken before 99% of

maximum charge is stored on the capacitor.

A. 0.92 ms

B. 0.72 ms

C. 0.34 ms

D. 0.54 ms

Answer: A

Watch Video Solution

100(μ)F

2(Ω)

12. An in�nite number of identical capacitors each of capacitance

 are connected as shown in the �gure. Then the equivalent1mF

https://dl.doubtnut.com/l/_vDJ1GEz8Y9PY
https://dl.doubtnut.com/l/_JThu7OyN8uso


capacitance between  and  is. 

.

A. 

B. 

C. 

D. 

A B

1μF

2μF

μF
1

2

∞

https://dl.doubtnut.com/l/_JThu7OyN8uso


Answer: B

Watch Video Solution

13. A parallel plate capacitor is charged and then isolated. The

e�ect of increasing the plate separation on charge, potential and

capacitance respectively are

A. constant, decreases, increases

B. constant, decreases, decreases

C. constant, increases, decreases

D. increases, decreases, decreases

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_JThu7OyN8uso
https://dl.doubtnut.com/l/_zmeNjZfxDLHK
https://dl.doubtnut.com/l/_2QnI4ND9Cmw3


14. A spherical shell of radius 10 cm is carrying a charge q. If the

electric potential at distances 5 cm, 10 cm and 15 cm from the

centre of the spherical shell is  and  respectively, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

V1, V2 V3

V1 = V2 > V3

V1 > V2 > V3

V1 = V2 < V3

V1 < V2 < V3

15. An electron of mass  initially at rest moves through a certain

distance in a uniform electric �eld in time . A proton of mass 

also initially at rest takes time  to move through an equal

me

t1 mp

t2

https://dl.doubtnut.com/l/_2QnI4ND9Cmw3
https://dl.doubtnut.com/l/_zShDLKwam8Lf


distance in this uniform electric �eld.Neglecting the e�ect of

gravity, the ratio of  is nearly equal to

A. 1

B. 

C. 

D. 

Answer: B

Watch Video Solution

t2 /t1

√
Mp

Me

√
Me

Mp

Me

Mp

16. Consider the diagram, 

 

A parallel plate capacitor has the plate width t and length L while

the separation between the plates is d. The capacitor is connected

to a battery of voltage rating V. A dielectric which carefully occupy,

https://dl.doubtnut.com/l/_zShDLKwam8Lf
https://dl.doubtnut.com/l/_6oEW1wMlKgWS


the space between the plates of the capacitor is slowly inserted

between the plates. when length x of the dielectric slab is

introduced into the capacitor, then energy stored in the system is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

L
ε0tV

2

2d

L[x + 1]
ε0tV

2

2d

[L + x(K − 1)]
ε0tV

2

2d

[L2 + x + 1]
ε2

0t
2V 2

2d2

17. A conducting sphere of radius  is given a charge . The electric

potential and the electric �eld at the centre of the sphere

respectively are

A. zero and 

R Q

Q

4πε0R2

https://dl.doubtnut.com/l/_6oEW1wMlKgWS
https://dl.doubtnut.com/l/_5a5QadPLuquA


B.  and zero

C.  and 

D. Both are zero

Answer: B

Watch Video Solution

Q

4πε0R

Q

4πε0R

Q

4πε0R
2

18. Two concentric spheres kept in air have radii R and r. They have

similar charge and equal surface charge density . The electrical

potential at their common centre is (where,  permittivity of

free space)

A. 

B. 

C. 

D. 

σ

ε0 =

σ(R + r)

ε0

σ(R − r)

ε0

σ(R + r)

2ε0

σ(R + r)

4ε0

https://dl.doubtnut.com/l/_5a5QadPLuquA
https://dl.doubtnut.com/l/_leU5GL0m8DPu


Answer: A

Watch Video Solution

19. Two charges of equal magnitude q are placed in air at a distance

2a apart and third charge  is placed at mid-point . The

potential energy of the system is  = permittivity of free space)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−2q

(ε0

−
q2

8πε0a

−
3q2

8πε0a

−
5q2

8πε0a

−
7q2

8πε0a

https://dl.doubtnut.com/l/_leU5GL0m8DPu
https://dl.doubtnut.com/l/_u5iSZSh5JBXO
https://dl.doubtnut.com/l/_1B6IKSqZYacm


20. Consider two concentric spherical metal shells of radii  and 

. If the outer shell has a charge q and the inner one is

grounded, then the charge on the inner shell is

A. 

B. zero

C. 

D. 

Answer: C

Watch Video Solution

r1

r2(r2 > r1)

q
−r2

r1

q
−r1

r2

−q

21. What is the electric potential at a distance of 9 cm from 3 nC?

A. 270 V

B. 3 V

https://dl.doubtnut.com/l/_1B6IKSqZYacm
https://dl.doubtnut.com/l/_xCVXvF2TRFcU


C. 300 V

D. 30 V

Answer: C

Watch Video Solution

22. A hollow sphere of radius 0.1 m has a charge of . The

potential at a distance of 5 cm from the centre of the sphere is 

A. 4000 V

B. 4500 V

C. 5000 V

D. 6000 V

Answer: B

5 × 10− 8C

( = 9 × 109Nm2C − 2)
1

4πε0

https://dl.doubtnut.com/l/_xCVXvF2TRFcU
https://dl.doubtnut.com/l/_lFqz6muhL3t0


Watch Video Solution

23. Three capacitors  and  are connected in series to

source of 120 V. The potential di�erence in volt, across the 

capacitor will be

A. 24 V

B. 30 V

C. 40 V

D. 60 V

Answer: D

Watch Video Solution

3μF , 6μF 6μF

3μF

https://dl.doubtnut.com/l/_lFqz6muhL3t0
https://dl.doubtnut.com/l/_JN9rfbZX0BEl


24. The capacitance of two concentric spherical shells of radii 

and  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R1

R2(R2 > R1)

4πε0R2

4πε0

(R2 − R1)

R1R2

4πε0
R1R2

(R2 − R1)

4πε0R
1

25. Two capacitors of  and  are connected to 200 V and

100 V sources, respectively. If they are connected by the wire, then

what is the common potential of the capacitors?

A. 133.3 V

10pF 20pF

https://dl.doubtnut.com/l/_zK4NWbzFmLhD
https://dl.doubtnut.com/l/_jLeOBRkmKcS5


B. 150 V

C. 300 V

D. 400 V

Answer: A

Watch Video Solution

26. In the given �gure the capacitors  have a

capaciance  each if the capaitor  has a capacitance ,

then e�ective capacitance between  and  will be 

C1, C3, C4, C5

4μF C2 10μF

A B

https://dl.doubtnut.com/l/_jLeOBRkmKcS5
https://dl.doubtnut.com/l/_rseF3lcyvUvU


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2μF

4μ

6μF

8μF

27.  and  are three points in a unifrom electric �eld. The

electric potential is 

A, B C

https://dl.doubtnut.com/l/_rseF3lcyvUvU
https://dl.doubtnut.com/l/_PyOt4aybNGqi


A. maximum at A

B. maximum at B

C. maximum at C

D. same at all the three points A, B and C

Answer: B

Watch Video Solution

28. Two thin dielectric slabs of dielectric constants  and 

 are inserted between plates of a parallel plate

capacitor, as shown in the �gure. The variation of electric �eld 

between the plates with distance  as measured from plate  is

K1

K2(K1 < K2)

E

d P

https://dl.doubtnut.com/l/_PyOt4aybNGqi
https://dl.doubtnut.com/l/_6sJjHbeMGmsl


correctly shown by 

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_6sJjHbeMGmsl


Answer: B

Watch Video Solution

29. Two identical capacitors are �rst connected in series and then in

parallel. The ratio of equivalent capacitance is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 1

1: 2

1: 3

1: 4

https://dl.doubtnut.com/l/_6sJjHbeMGmsl
https://dl.doubtnut.com/l/_Se3fOLcBpdcR


30. Two capacitors having capacitances  and  are charged with

120 V and 200 V batteries respectively. When they are connected in

parallel now, it is found that the potential on each one of them is

zero. Then,

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

C1 C2

5C1 = 3C2

8C1 = 5C2

9C1 = 5C2

3C1 = 5C2

31. A small oil drop of mass  kg is hanging in at rest between

two plates separated by 1 mm having in at rest between two plates

10− 6

https://dl.doubtnut.com/l/_UQbizaGf73tB
https://dl.doubtnut.com/l/_2UasP5Johy2I


separated by 1 mm having a potential di�erence of 500 V. The

charge on the drop is 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(g = 10ms− 2)

2 × 10− 9C

2 × 10− 11C

2 × 10− 6C

2 × 10− 9C

32. Two metal spheres of radii 0.01 m and 0.02 m are given a charge

of 15 mC and 45 mC, respectively. They are then connected by a

wire. The �nal charge on the �rst is .

A. 40

… × 10− 3C

https://dl.doubtnut.com/l/_2UasP5Johy2I
https://dl.doubtnut.com/l/_4guM7DC0f9V0


B. 30

C. 20

D. 10

Answer: C

Watch Video Solution

33. Two connectric spheres of radii  and  have similar charges

with equal surface charge densities . The electric potential

at their common centre is

A. 

B. 

C. 

D. 

R r

(sigam)

(R + r)
σ

ε0

(R − r)
σ

ε0

( + )
σ

ε0

1

R

1

r

( )
σ

ε0

1

R

https://dl.doubtnut.com/l/_4guM7DC0f9V0
https://dl.doubtnut.com/l/_4riP7zCSMY2n


Answer: A

Watch Video Solution

34. See the digram, area of each plate is  and 

. A charge of  is given to Q. Then, the

potential of Q becomes 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

2.0m2

d = 2 × 10− 3m 8.85 × 10− 8C

13V

10V

6.67V

8825V

https://dl.doubtnut.com/l/_4riP7zCSMY2n
https://dl.doubtnut.com/l/_HTa19K6sjl9u


35. A soap bubble is charged to a potential 12 V. If its radius is

dubled, then the potential of the bubble becomes

A. 12 V

B. 24 V

C. 3 V

D. 6 V

Answer: D

Watch Video Solution

36. A sphere of  radius is suspended within a hollow sphere of

 radius. The inner sphere is charged to potential  e.s.u. and

the outer sphere is earthed. The charge on the inner sphere is

A.  esu

4cm

6cm 3

1

4

https://dl.doubtnut.com/l/_ywgLQBlzoBJy
https://dl.doubtnut.com/l/_7wqHJHeFzlxR


B.  esu

C.  esu

D.  esu

Answer: C

Watch Video Solution

30

36

54

37. In the adjoning �gure, the potential di�erence across the 

capacitor is 

A. 4 V

B. 6 V

C. 8 V

D. 4.5 V

4.5μF

https://dl.doubtnut.com/l/_7wqHJHeFzlxR
https://dl.doubtnut.com/l/_lJLKpbmhGFJ2


Answer: C

View Text Solution

38. The equivalent capacity between points A and B in �gure will be,

while capacitance of each capacitor is .  

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

3μF

2μF

4μF

7μF

9μF

https://dl.doubtnut.com/l/_lJLKpbmhGFJ2
https://dl.doubtnut.com/l/_UIAmPyp5TWT4
https://dl.doubtnut.com/l/_cp2C0ffpinzV


39. In the arrangement of capacitors shown in �gure, each

capacitor is of , then the equivalent capacitance between the

points a and B is 

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

9μF

9μF

18μF

4.5μF

15μF

40. The equivalent capacitance between points A and B will be 

A. 10μF

https://dl.doubtnut.com/l/_cp2C0ffpinzV
https://dl.doubtnut.com/l/_9fr3FE3XCx8f


B. 

C. 

D. 

Answer: A

View Text Solution

15μF

10.8μF

69μF

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

placed at a distance d from each other as shown. Then, the

capacitance of the system between X and Y is 

A. 

B. 

C. 

D. 

2ε0A

d

2ε0A

3d

3ε0A

d

3ε0A

2d

https://dl.doubtnut.com/l/_9fr3FE3XCx8f
https://dl.doubtnut.com/l/_hDbNk5L1nE20


Answer: D

View Text Solution

42. Four capacitors each of capacity  area connected with each

other as shown in �gure. The equivalent capacitance between

points X and Y will be 

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

8μF

2μF

8μF

16μF

32μF

https://dl.doubtnut.com/l/_hDbNk5L1nE20
https://dl.doubtnut.com/l/_zWCLWhs8l1Pu


43. Four point charges  and  are placed, one at each

corner of the square. The relation between  and  for which the

potential at the centre of the square is zero is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−Q, − q, 2q 2Q

Q q

Q = − q

Q = −
1

q

Q = q

Q =
1

q

44. A spherical drop of capacitance  is broken into eight drop

of equal radius. Then, the capacitance of each small drop is

A. 

1μF

μF
1

2

https://dl.doubtnut.com/l/_wDSB8pCAmhKJ
https://dl.doubtnut.com/l/_tgcuK2If65Kz


B. 

C. 

D. 

Answer: A

Watch Video Solution

μF
1

4

μF
1

8

8μF

45. A capacitor having capacity of  is charged to  and then

the plates of the capacitor are connected to a resistance wire. The

heat produced in joule will be

A. 

B. 

C. 

D. 

2μF 200V

2 × 10− 2

4 × 10− 2

4 × 104

4 × 1010

https://dl.doubtnut.com/l/_tgcuK2If65Kz
https://dl.doubtnut.com/l/_4ZrP9RA9O5bA


Answer: B

Watch Video Solution

46. The potential of a large liquid drop when eight liquid drops are

combined is 20 V. Then, the potential of each single drop was

A. 10 V

B. 7.5 V

C. 5 V

D. 2.5 V

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_4ZrP9RA9O5bA
https://dl.doubtnut.com/l/_dbCI4ZWXLUTM


47. The electric �eld in a certain region is given by

. The potential di�erence  between

points a and B having coordinates (4, 0, 3) m and (10, 3, 0) m

respectively, is equal to

A. 21 kV

B. 

C. 

D. 

Answer: C

Watch Video Solution

E = 5 î − 3ĵkv/m VB − VA

−21kV

39kV

−39kV

48. In a parallel plate capacitor with plate area A and charge Q, the

force on one plate because of the charge on the other is equal to

https://dl.doubtnut.com/l/_T0HZajGVW8rT
https://dl.doubtnut.com/l/_Y7MBAPM2yyog


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Q2

ε0A
2

Q2

2ε0A
2

Q2

ε0A

Q2

2ε0A

49. Two capacitors,  and , are individually charged across a

6V battery. After being disconnected from the battery, they are

connected together with the negative place of one attached to the

positive plate of the other. What is the common potential?

A. 

B. 

C. 

3μF 4μF

1.26 × 10− 4J

2.57 × 10− 4J

1.26 × 10− 6J

https://dl.doubtnut.com/l/_Y7MBAPM2yyog
https://dl.doubtnut.com/l/_OquLfEXqq31r


D. 

Answer: A

Watch Video Solution

2.57 × 10− 6J

50. The equivalent capacitance between A and B for the

combination of capacitors shown in �gure, where all capacitances

are in microfarad is 

A. 

B. 

C. 

D. 

Answer: A

6.0μF

4.0μF

2.0μF

3.0μF

https://dl.doubtnut.com/l/_OquLfEXqq31r
https://dl.doubtnut.com/l/_4FQn1PMwr3so


View Text Solution

https://dl.doubtnut.com/l/_4FQn1PMwr3so

