
PHYSICS

BOOKS - DC PANDEY ENGLISH

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 ?

Watch Video Solution

400μC

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

 from in�nity to a point where electric potential is  V.q = 2μC 104

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_awJU3h8iWB5q
https://dl.doubtnut.com/l/_ajMxNYV60WBJ


Watch Video Solution

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

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

https://dl.doubtnut.com/l/_ajMxNYV60WBJ
https://dl.doubtnut.com/l/_67jED0k5DYgY
https://dl.doubtnut.com/l/_0GCKQNGTG7dJ
https://dl.doubtnut.com/l/_xYE189x0hdAO


6. Three point charge  and  are

placed at  and  respectively. Find the

electric potential at as origin.

Watch Video Solution

q1 = 1μC, q2 = − 2μC q3 = 3μC

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

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

8. Suppose that three point charges,  are arranged at the

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

qa, qb and qc

https://dl.doubtnut.com/l/_eAtRTDROoMUF
https://dl.doubtnut.com/l/_4QXHol1MgpXW
https://dl.doubtnut.com/l/_pv2gr8jWmJKZ


potential at the position of the third charge, if

? 

Watch Video Solution

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

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

(kept at as distance of ) where electric potential is zero.

+q and − 3q

1.0m

https://dl.doubtnut.com/l/_pv2gr8jWmJKZ
https://dl.doubtnut.com/l/_3HqMgrmKswRP
https://dl.doubtnut.com/l/_YFiGRg9yNqNW


Watch Video Solution

11. Two charges  and  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.

Watch Video Solution

3 × 10− 8C −2 × 10− 8C

12. An electric dipole consists of two charges of equal magnitude and

opposite sign separately by a distance 2a. The dipole is along the X-

axis and is centred at the origin

(i) Calculate the electric potential at point P 

(ii) Calculate V at a point far from the dipole.

Watch Video Solution

https://dl.doubtnut.com/l/_YFiGRg9yNqNW
https://dl.doubtnut.com/l/_vRc1tyDjyghO
https://dl.doubtnut.com/l/_V4djk6ivd57I


13. Sketch the vairation of electric potential on the x-axis with respect

to  for  to  in the following cases  

Watch Video Solution

x x = − ∞ x = + ∞

14. The electric potential in a region is represented as 

  

obtain expression for electric �eld strength.

Watch Video Solution

V = 2x + 3y − z

15. Find  in an electric �els  where 

 and .

Watch Video Solution

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/_Wu5D7QxXJHmC
https://dl.doubtnut.com/l/_NP5k8siHNXo1
https://dl.doubtnut.com/l/_4hGWdIQkGmRX


16. In uniform electric �eld,  as shown in �gure, �nd  

(i)   

(ii) .

Watch Video Solution

E = 10NC − 1

VA − VB

VB − VC

17. 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 30∘

VBA

OA = 2 OB = 4m.

https://dl.doubtnut.com/l/_OFwgNAPeFVSB
https://dl.doubtnut.com/l/_45HK48QvOsnT


18. 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 . 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

AB E = 200N /C

+10− 6C

VA − VB

19. In the uniform electric �eld shown in �gure, �nd 

Watch Video Solution

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

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

E = (20 î + 30ĵ)

https://dl.doubtnut.com/l/_45HK48QvOsnT
https://dl.doubtnut.com/l/_oaCy9H17iGaQ
https://dl.doubtnut.com/l/_9TuSFpOv9I63
https://dl.doubtnut.com/l/_9jxwrPmOwgSp


.

Watch Video Solution

(2m, 2m)

21. Equipotential spheres are drawn round a point charge. As we move

away from charge will the spacing between two spheres having a

constant potential di�erence decrease, increase or remain constant.

Watch Video Solution

22. 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)

https://dl.doubtnut.com/l/_9jxwrPmOwgSp
https://dl.doubtnut.com/l/_9IQDrv7b8Q6T
https://dl.doubtnut.com/l/_K2GEzjEtZCeq


23. 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

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

potential of 500V 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?

Watch Video Solution

3 × 10− 10C

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

radii r and  such that the surface charge densities are equal.R( > r)

https://dl.doubtnut.com/l/_cMvNELF9MAnu
https://dl.doubtnut.com/l/_O3wpMVrrgxZV
https://dl.doubtnut.com/l/_DLfLXx4werin


Find the potential at the common centre.

Watch Video Solution

26. 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 

Watch Video Solution

2gm 2μc

10m/s

27. A ball of mass m having a charge q is released from rest in a region

where a horizontal electric �eld E exists. 

(i) Find the resultant force acting on the ball 

(ii) �nd the trajectory followed by the ball.

Watch Video Solution

https://dl.doubtnut.com/l/_DLfLXx4werin
https://dl.doubtnut.com/l/_f7ZDJHVlhvuv
https://dl.doubtnut.com/l/_Ng1XEWAcx9lT


28. 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

29. 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

https://dl.doubtnut.com/l/_Phe0COA2iA0e
https://dl.doubtnut.com/l/_qRbrqOW8GOUU


30. 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

31. 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

32. 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 

.

ΔU

2.20 × 10− 6C

ΔV = VB − VA = 24.0V

https://dl.doubtnut.com/l/_ranIkDPv9we1
https://dl.doubtnut.com/l/_z91jfTEKgNtv
https://dl.doubtnut.com/l/_d8Yrl4WfLGic


Watch Video Solution

33. A charge is moved in an electric �eld of a �xed charge distribution

from point A to another point B slowly. The work done by external

agent in doing so is . What is the change in potential energy of

the charge as it moves from A to B ? What is the work done by the

electric �eld of the charge distribution as the charge moves from A to

B ?

Watch Video Solution

100J

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

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

0.1

1m

1kW

https://dl.doubtnut.com/l/_d8Yrl4WfLGic
https://dl.doubtnut.com/l/_oiGLDtXp44Ye
https://dl.doubtnut.com/l/_EweUWAH6oe0P
https://dl.doubtnut.com/l/_lECavsmFaXnt


35. 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.

Watch Video Solution

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

second point charge  moves from the pont 

to . How much work is done by the electric force on ?

Watch Video Solution

q1 = − 5.8μC

q2 = + 4.3μC (0.26m0, 0)

(0.38m, 0, 0) q2

37. 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  ?

Watch Video Solution

q = 3.00μC t = ∞

0.500m = 20.0μC

https://dl.doubtnut.com/l/_lECavsmFaXnt
https://dl.doubtnut.com/l/_dzqfOYg7WcJC
https://dl.doubtnut.com/l/_yLmVel53y6FN


38. 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

39. An alpha particle with kinetic energy  is heading toward a

stationary tin nucleus of atomic number 50. Calculate the distance of

closest approach (Fig . 3.23). 

.

Watch Video Solution

10MeV

https://dl.doubtnut.com/l/_yLmVel53y6FN
https://dl.doubtnut.com/l/_mTsU10zckSHJ
https://dl.doubtnut.com/l/_i59MrQOyVJ8T


40. 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

41. 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

https://dl.doubtnut.com/l/_i59MrQOyVJ8T
https://dl.doubtnut.com/l/_aPrvPFPupurd
https://dl.doubtnut.com/l/_3S6InA5TILHT
https://dl.doubtnut.com/l/_mUf5sc40eqQC


42. 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.

Watch Video Solution

1C, 2C and 3C

43. Find the electric potential energy of the system of charges 

Watch Video Solution

44. 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

https://dl.doubtnut.com/l/_mUf5sc40eqQC
https://dl.doubtnut.com/l/_f1EY5uaZTC7g
https://dl.doubtnut.com/l/_5btmxcOTVGWm
https://dl.doubtnut.com/l/_ZwtmzsN73c5h


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

 at .  

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

q1 = − 1μC

x = 0 and q2 = + 1μc x = 1m

q3 = + 1μC x = 2m

46. 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

q1 = q2 = 2μC x1 = + 3m

x2 = − 3m

q3 = − 4μC y = 4.0m

https://dl.doubtnut.com/l/_ZwtmzsN73c5h
https://dl.doubtnut.com/l/_NeQWu1hATDB5


particle as it reaches the origin. 

Watch Video Solution

47. 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

https://dl.doubtnut.com/l/_NeQWu1hATDB5
https://dl.doubtnut.com/l/_7JUpvtMblJbb


48. 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∘

49. Figure shows two conducting thin concentric shells of radi  and

. The outer shell carries a charge q. Inner shell in neutral. Find the

r

3r

https://dl.doubtnut.com/l/_brmn7b9T0TcK
https://dl.doubtnut.com/l/_qxWbOjwMioqH


charge that wilL �ow from inner shell to earth the switch S is closed. 

Watch Video Solution

50. 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

https://dl.doubtnut.com/l/_qxWbOjwMioqH
https://dl.doubtnut.com/l/_z9ycY8mkLMxP


51. A capacitor of  is charged to a voltage of 16 V. What is the

magnitude of the charge on each plate of the capacitor ?

Watch Video Solution

0.75μF

52. 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

53. 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

https://dl.doubtnut.com/l/_z9ycY8mkLMxP
https://dl.doubtnut.com/l/_LCSp1TKYcaRc
https://dl.doubtnut.com/l/_uu0GYEdVKHV3
https://dl.doubtnut.com/l/_w5amD0Qad6eh


54. 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 the plates

is   

Watch Video Solution

0.0280m2 0.550mm

20.1V

55. 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?

Watch Video Solution

0.01m2

https://dl.doubtnut.com/l/_w5amD0Qad6eh
https://dl.doubtnut.com/l/_Fv2WaF8zyVfi
https://dl.doubtnut.com/l/_9BP9ywNraF33


56. An air-cored capacitor of plate area A and separation d has a

capacity C. Two dielectric slabs are inserted between its plates in two

di�erent manners as shown. Calculate the capacitance in each case. 

Watch Video Solution

57. 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.

Watch Video Solution

A d

V

d/2

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

 A �eld of  is established between the plates and an0.04m 5000V /m

https://dl.doubtnut.com/l/_Jqzrn7UYJnxi
https://dl.doubtnut.com/l/_EXg80OhYcNyF
https://dl.doubtnut.com/l/_0bozgN9Ic2TT


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?

Watch Video Solution

0.01m

p. d

p. d.

K = 2

59. 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.

Watch Video Solution

16μF

https://dl.doubtnut.com/l/_0bozgN9Ic2TT
https://dl.doubtnut.com/l/_e3VpJ8MqkPgU


60. 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

61. 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.

Watch Video Solution

(C = 50μF . d = 4mm)

200V

(K = 4) 2mm

https://dl.doubtnut.com/l/_wCfcIgz6L2p8
https://dl.doubtnut.com/l/_VMN716ib8PrA


62. In the circuit shown in �gure �nd

  

a. the equivalent capacitance and 

b. the charge stored in each capacitor.

Watch Video Solution

https://dl.doubtnut.com/l/_WFN0kJ75xaBT


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

Watch Video Solution

64. Find the equivalent capacitance between A and B 

(i)  

Three conducting concentric shells of radii   

(ii)  

An isolated ball-shaped conductor of radius  surrounded by an

adjacent concentrc layer of dielectric  and outer radius 2r.

Watch Video Solution

r, 2r, 4r

r

(K)

https://dl.doubtnut.com/l/_1YJpC6zDDo6b
https://dl.doubtnut.com/l/_R6It3UWIPixP


65. In the circuit shown in �gure �nd

  

a. the equivalent capacitance and 

b. the charge stored in each capacitor.

Watch Video Solution

66.  

(i) Find the equivalent capacitance of the combination shown in the

�gure (a), when   C1 = 2.0μF , C2 = 4.0μF and C3 = 3.0μF

https://dl.doubtnut.com/l/_R6It3UWIPixP
https://dl.doubtnut.com/l/_y1oh1eQP5gMU
https://dl.doubtnut.com/l/_DC5szmGurVQR


(ii) The input terminals A and B in Fig. (a) are connected to a battery of

12 V. Find the potential and the charge of each capacitor.

Watch Video Solution

67. For the following arrangement, �nd the equivalent capacitance

between A and B 

.

Watch Video Solution

68. Find the equivalent capacitance between  and . : area of each

plate, : separation between the plates. 

A BA

d

https://dl.doubtnut.com/l/_DC5szmGurVQR
https://dl.doubtnut.com/l/_CKyxYnQZZa8r
https://dl.doubtnut.com/l/_2z9fXHQoP2hY


h id l i

https://dl.doubtnut.com/l/_2z9fXHQoP2hY


Watch Video Solution

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

capacitances are in .  

Watch Video Solution

μF

70. If charge on  capacitor is , then �nd the potential

di�erence on  and emf of battery.  

5μF 50μC

4μF

https://dl.doubtnut.com/l/_2z9fXHQoP2hY
https://dl.doubtnut.com/l/_VbX8PpXCtcZe
https://dl.doubtnut.com/l/_aPKA7KGUhONY


Watch Video Solution

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

between adjacent plates. Find the capacitance of system between

A d

https://dl.doubtnut.com/l/_aPKA7KGUhONY
https://dl.doubtnut.com/l/_my4ZVkVs7TeX


points  and . A B

https://dl.doubtnut.com/l/_my4ZVkVs7TeX


Watch Video Solution

72. Five identical capacitor plates each of area. A are arranged such

that adjacent plates are at a distance d apart. The plates are

connected to a square of emf V as shown. What is the magnitude and

nature of charge on plates 1 and 3, respectively ? 

Watch Video Solution

73. Find equivalent capacitance between points A and B shown in

�gure 

Watch Video Solution

https://dl.doubtnut.com/l/_my4ZVkVs7TeX
https://dl.doubtnut.com/l/_f86jj1o1cEr2
https://dl.doubtnut.com/l/_4Zcw2DUPmBK1


74. Find equivalent capacitance between points A and B 

Watch Video Solution

75. Find the equivalent capacitance between A and B. All the capacitors

have capacitance C. 

Watch Video Solution

76. Figure shows a combination of twelve capacitors, each pf

capacitance C, forming a cube. Find the equivalent capacitance of the

combination (i) between the diagonally opposite corners A and B of

the cube (ii) between the diagonally opposite corners A and D of a face

of the cube. 

https://dl.doubtnut.com/l/_gzOyNYPcZeTL
https://dl.doubtnut.com/l/_tSmfvRGRwNpb
https://dl.doubtnut.com/l/_VimOayt9VrHv


Watch Video Solution

77. Find the equivalent capacitance between A and B. All the capacitors

have capacitance C. 

Watch Video Solution

78. Find the equivalent capacitance of the in�nite ladder shown in the

�gure (a) between the points A and B 

Watch Video Solution

79. In the network of capacitors given ahead. Find the e�ective

capacitance between point P and Q 

If  C1 = C2 = C3 = C4 = 4μF

https://dl.doubtnut.com/l/_VimOayt9VrHv
https://dl.doubtnut.com/l/_WQrab5vHF8TN
https://dl.doubtnut.com/l/_rtBoovbekgG7
https://dl.doubtnut.com/l/_rlkaXGYLAtWp


Value is not given   

Watch Video Solution

C1 and C2

80. Find the equivalent capacitance between  and . 

Watch Video Solution

A B

https://dl.doubtnut.com/l/_rlkaXGYLAtWp
https://dl.doubtnut.com/l/_8yTQ7JNu93Ur


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

Watch Video Solution

82. Calculate energy stored in a capacitor of  when it is charged to

a potential of 250 volt.

Watch Video Solution

5μF

83. The plates of a parallel plate capacitor have on area of  each

and are separated by . The capacitor is charged to 400 V. How

90cm2

2.5mm

https://dl.doubtnut.com/l/_ldgypRXZyf7U
https://dl.doubtnut.com/l/_xuNgUgypINJZ
https://dl.doubtnut.com/l/_ZQ0wlb6MqM5i


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

84. 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.

Watch Video Solution

C1 = 2μF C2 = 8μF

300V

85. 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 ?

50pF 200pF 0∘ 180∘

180∘ 400V

0∘

https://dl.doubtnut.com/l/_ZQ0wlb6MqM5i
https://dl.doubtnut.com/l/_OjhTXYxhvewf
https://dl.doubtnut.com/l/_YuIyxSQeEjaR


(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

p. d. 0∘

86. 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.

Watch Video Solution

5cm 0cm

12μC −3μC

87. 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

https://dl.doubtnut.com/l/_YuIyxSQeEjaR
https://dl.doubtnut.com/l/_BfgbwJA1ykTo
https://dl.doubtnut.com/l/_fqTTeDbyAUmV


Check point 2.1

88. 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

89. 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 2μF 15V

A B

A B

https://dl.doubtnut.com/l/_fqTTeDbyAUmV
https://dl.doubtnut.com/l/_wp4NsCchqmz9
https://dl.doubtnut.com/l/_BvTE8LUvPuds


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. 

D. 

Answer: A

Watch Video Solution

q = 4μC 104V

4 × 10− 2J

2 × 10− 2J

8 × 10− 2J

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

https://dl.doubtnut.com/l/_b8R0Gquiqmcu
https://dl.doubtnut.com/l/_lh1Snxs7BOxO


C. be equal on both the spheres

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

Answer: A

Watch Video Solution

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

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

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Q × 1011

4πε0Q × 1020Vm − 1

12πε0Q × 1022Vm − 1

4πε0Q × 1022Vm − 1

12πε0Q × 1020Vm − 1

https://dl.doubtnut.com/l/_lh1Snxs7BOxO
https://dl.doubtnut.com/l/_mQsNcELJG16m


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

orbit of radius . Then the electrical potential produced

by the nucleus at the position of the electron is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.53 × 10− 10m

−13.6V

−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

2q, − q, and − q

https://dl.doubtnut.com/l/_mQ4x0GUUxO84
https://dl.doubtnut.com/l/_8jlgWy6ztWIW


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

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

https://dl.doubtnut.com/l/_8jlgWy6ztWIW
https://dl.doubtnut.com/l/_SLhfpFZsk5Gb


Watch Video Solution

7. 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

D. 0.4

Answer: C

Watch Video Solution

20 A

B 0.2m 2J

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 A

https://dl.doubtnut.com/l/_SLhfpFZsk5Gb
https://dl.doubtnut.com/l/_aC82LD6M262g
https://dl.doubtnut.com/l/_TitnZosG3VG8


is 

A. 

B. zero

C. 

D. 

Answer: B

Watch Video Solution

.
1

4πε0

2q

√a2 + b2

.
1

4πε0

q

√a2 + b2

.
1

4πε0

−q

√a2 + b2

https://dl.doubtnut.com/l/_TitnZosG3VG8


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

Answer: A

q1 = − 5μC q2 = + 2.0μC

+3.0μC B → A 1/44πε0 = 1010N − m2 /C 2)

https://dl.doubtnut.com/l/_jsih9RmMye9T


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 + a2)

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

between them, the electric �eld between the plates is

A. 

2cm 10

20NC− 1

https://dl.doubtnut.com/l/_jsih9RmMye9T
https://dl.doubtnut.com/l/_aFtz1ZTbXccK
https://dl.doubtnut.com/l/_YsEvZaE1MwGo


B. 

C. 

D. h

Answer: B

Watch Video Solution

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

B. 12 m

C. 36 m

D. 144 m

Answer: A

500V /m −3000V

https://dl.doubtnut.com/l/_YsEvZaE1MwGo
https://dl.doubtnut.com/l/_KkegWtKHFqjv


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. 

Answer: C

Watch Video Solution

4μC A B

0.2m

C [ = 9 × 109 ]
1

4πε0

N − m2

C 2

9 × 104V

18 × 104V

36 × 104V

36 × 10− 4V

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

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

V (x, y, z)

V = 4x2 (1, 0, 2)

https://dl.doubtnut.com/l/_KkegWtKHFqjv
https://dl.doubtnut.com/l/_6RL3BH4m7PH2
https://dl.doubtnut.com/l/_0CzpJDhoosCo


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

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

by  volt. Value of electric �eld at is

A. 

B. 

C. 

D. 

V x

V = (5x2 + 10x − 9) x = 1

−20Vm − 1

6Vm − 1

11Vm − 1

−23Vm− 1

https://dl.doubtnut.com/l/_0CzpJDhoosCo
https://dl.doubtnut.com/l/_o82vJk0f5N0B


Check point 2.2

Answer: A

Watch Video Solution

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

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

A B

−∫
B

A

E. dl

−∫
B

A

E. dl

https://dl.doubtnut.com/l/_o82vJk0f5N0B
https://dl.doubtnut.com/l/_CnFUEps8TRRi


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

D. 11

Answer: B

Watch Video Solution

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

of radius  is

A. 80 V

(Z = 50)

9.0 × 10− 13cm

https://dl.doubtnut.com/l/_Tc0fMfde2DB8
https://dl.doubtnut.com/l/_rZWgvcjcNbVo


B. 

C. 9 V

D. 

Answer: B

Watch Video Solution

8 × 106V

9 × 10V

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

5cm

10V

https://dl.doubtnut.com/l/_rZWgvcjcNbVo
https://dl.doubtnut.com/l/_nbmsISbvKB0N


Watch Video Solution

5. Two charged spheres of radii  having equal surface

charge density. The ratio of their potential is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

R1 and R2

R1 /R2

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

r1 and r2( > r1)

https://dl.doubtnut.com/l/_nbmsISbvKB0N
https://dl.doubtnut.com/l/_SGEHyd7nZkkY
https://dl.doubtnut.com/l/_CTLVv2NPKI30


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

q( )
r2

r1

q2( )
r1

r2

−q(r1 /r2)

q2( )
r2

r1

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

10cm V

5cm

15cm

V
1

3

V
2

3

V
3

2

https://dl.doubtnut.com/l/_CTLVv2NPKI30
https://dl.doubtnut.com/l/_VJctIo9Wj9UX


Answer: B

Watch Video Solution

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

https://dl.doubtnut.com/l/_VJctIo9Wj9UX
https://dl.doubtnut.com/l/_wF1OaaTpPg5P


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

A. 20 V

B. 60 V

C. 80 V

D. 40 V

Answer: D

Watch Video Solution

2m

120V

6m

10. Three concentric spherical shells have radii  and 

and have surface charge densities  and  respectively. If 

a, b c(a < b < c)

σ, − σ σ VA, VB

https://dl.doubtnut.com/l/_FiUDSlJqstd8
https://dl.doubtnut.com/l/_eSXSZp8qO9AN


and  denote the potentials of the three shells, then for ,

we have

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

VC c = q + b

VC = VA ≠ VB

VC = VB ≠ VA

VC ≠ VB ≠ VA

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

r

Q

4πε0r

Q

4πε0R

Q

4πε0e

Q

4πε0r

https://dl.doubtnut.com/l/_eSXSZp8qO9AN
https://dl.doubtnut.com/l/_0IIrAMv63Etm


D. zero for both points inside and outside the shell

Answer: A

Watch Video Solution

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

https://dl.doubtnut.com/l/_0IIrAMv63Etm
https://dl.doubtnut.com/l/_AZh7CSL0JUmg


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

accelerated through a potential di�erence of 2000 V. How much 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 +q B +4q

m

vA
vB

https://dl.doubtnut.com/l/_qu3EuaBqyn45
https://dl.doubtnut.com/l/_njzJ5HQ2ZvwL


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2: 1

1: 2

1: 4

4: 1

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

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

of light ?

A. 1352 V

B. 2511 V

C. 2531 V

D. 3521 V

https://dl.doubtnut.com/l/_njzJ5HQ2ZvwL
https://dl.doubtnut.com/l/_J313TPDwU1Sa


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/_J313TPDwU1Sa
https://dl.doubtnut.com/l/_27f3ebTM8p66
https://dl.doubtnut.com/l/_BCrpo8a7txuG


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/_BCrpo8a7txuG
https://dl.doubtnut.com/l/_TYE81EqXz8Od


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? 

A. Negative, increase

d
→
E

https://dl.doubtnut.com/l/_TYE81EqXz8Od
https://dl.doubtnut.com/l/_tmOoTHfvpPqb


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

Answer: C

W t h Vid S l ti

−14.4eV

https://dl.doubtnut.com/l/_tmOoTHfvpPqb
https://dl.doubtnut.com/l/_DLkB2ffON1Cq


Watch Video Solution

6. Identify the wrong 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

Watch Video Solution

https://dl.doubtnut.com/l/_DLkB2ffON1Cq
https://dl.doubtnut.com/l/_HPOc213v2LBO


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 

If , the potential energy of

the charge at A is 1.53 J 5.31 J 3.15 J 1.35 J 

2μC

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

https://dl.doubtnut.com/l/_sdk65Ydjv3p1
https://dl.doubtnut.com/l/_MpXJSazKxah3


A. 1.53 J

B. 5.31 J

C. 3.15 J

D. 1.35 J

Answer: D

Watch Video Solution

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. 

B. 

C. 

D. 

3

Δ lcm

1

4πε0

q2

l

1

4πε0

2q2

l

1

4πε0

3q2

l

1

4πε0

4q2

l

https://dl.doubtnut.com/l/_MpXJSazKxah3
https://dl.doubtnut.com/l/_og251pzLNQzj


Answer: C

Watch Video Solution

10. Three charges  and  are placed at the vertices of an

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

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

A. 

Q, ( + q) ( + q)

l

Q

( − )
q

2

https://dl.doubtnut.com/l/_og251pzLNQzj
https://dl.doubtnut.com/l/_JMdakR36MuT7


B. 

C. 

D. zero

Answer: A

Watch Video Solution

( − q)

( + q)

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

side , then electric potential energy of charge  which is placed

at centre of the cube will be

A. 

B. 

C. 

D. 

Answer: D

( − q)

b ( + q)

8√2q2

4πε0b

−8√2q2

πε0b

−4√2q2

πε0b

−4q2

√3πε0b

https://dl.doubtnut.com/l/_JMdakR36MuT7
https://dl.doubtnut.com/l/_JaS3VPeTnB0a


Watch Video Solution

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 

 from  to . The change in the potential energy o fthe system

is ., where  is  

A. 

B. 

C. 

q1 q2 30cm

q3

40cm C D

k
q3

4πε0
k

8q2

8q1

6q2

https://dl.doubtnut.com/l/_JaS3VPeTnB0a
https://dl.doubtnut.com/l/_jBb8H9myy06O


D. 

Answer: A

Watch Video Solution

6q1

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

10− 3N /m

10 × 10− 3N /m

1 × 102N /m

https://dl.doubtnut.com/l/_jBb8H9myy06O
https://dl.doubtnut.com/l/_UCjz6z7kFUZR


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

A. 

B. 

C. 

D. 2pE

Answer: D

Watch Video Solution

p

E

−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

1C, 2C and 3C

https://dl.doubtnut.com/l/_1wXzdPUk6vN4
https://dl.doubtnut.com/l/_46P00jKqXdmF


Check point 2.4

these charges to the corners of a similar equilateral triangle of side 50

cm.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

9.9 × 1010J

9.9 × 109J

52 × 1010J

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

https://dl.doubtnut.com/l/_46P00jKqXdmF
https://dl.doubtnut.com/l/_JU8XDRfWM6Ag


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

C. A polar dielectric is one which is having a net dipole moment

zero in the absence of electric �eld

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

https://dl.doubtnut.com/l/_JU8XDRfWM6Ag
https://dl.doubtnut.com/l/_PL1ySVuwQVfs


Answer: C

Watch Video Solution

3. The capacity of a parallel plate condenser depends upon

A. the type of metal used for the thickness of plates

B. the potential applied across on the plates

C. the separation between the plates

D. All of these

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 capcaity 

https://dl.doubtnut.com/l/_PL1ySVuwQVfs
https://dl.doubtnut.com/l/_pcdbeHwMcwsw
https://dl.doubtnut.com/l/_hfbpFw2YWJ8G


A. will increase

B. will decrease

C. remains unchanged

D. may increase or decrease

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_hfbpFw2YWJ8G


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/_rB4EL48q8acB
https://dl.doubtnut.com/l/_KwlKYEzsk3FF


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

Watch Video Solution

+10V −10V

40C

https://dl.doubtnut.com/l/_KwlKYEzsk3FF
https://dl.doubtnut.com/l/_Rdx0T40tkibb


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

A. 2700 pF

https://dl.doubtnut.com/l/_Rdx0T40tkibb
https://dl.doubtnut.com/l/_FNfwzgbFTPJB
https://dl.doubtnut.com/l/_SNFjKNxsOg5W


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. 

D. 

Answer: D

12μF

8μF

6μF

4μF

3μF

https://dl.doubtnut.com/l/_SNFjKNxsOg5W
https://dl.doubtnut.com/l/_RMLkx44X4Yys


Watch Video Solution

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

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

A. 0.45

B. 0.55

C. 

D. 

Answer: D

Watch Video Solution

50μF 110μF

k

1.10

2.20

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

500μF 100μC /s

https://dl.doubtnut.com/l/_RMLkx44X4Yys
https://dl.doubtnut.com/l/_b5MJhvjaM3VD
https://dl.doubtnut.com/l/_q2ahJSg2xcLJ


A. 5 s

B. 25 s

C. 20 s

D. 50 s

Answer: D

Watch Video Solution

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

A. 2

B. 4

C. 6

D. 8

https://dl.doubtnut.com/l/_q2ahJSg2xcLJ
https://dl.doubtnut.com/l/_wh1Z2ZHZ9iTd


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

B. 40.5 pF

C. 20.25 pF

D. 1.8 pF

Answer: B

Watch Video Solution

9pF

k1 = 3
d

3

k2 = 6
2d
3

https://dl.doubtnut.com/l/_wh1Z2ZHZ9iTd
https://dl.doubtnut.com/l/_uSbIhxsygRIq


Check point 2.5

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. 

Answer: A

Watch Video Solution

4ε0A

3d

3ε0A

R

2ε0A

d

ε0A

d

https://dl.doubtnut.com/l/_uSbIhxsygRIq
https://dl.doubtnut.com/l/_rBOMJYm5Lwzc


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

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

capacitor A and B respectively 

A. 3q, 6q

https://dl.doubtnut.com/l/_hOwtdsPB8KwX
https://dl.doubtnut.com/l/_Km87B29KdaZW


B. 

C. 

D. 

Answer: B

Watch Video Solution

6q, 3q

4.5q, 4.5q

5q, 4q

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

resultant capacitance is

A. 6 F

B. 

C. 

D. 5 F

Answer: C

W t h Vid S l ti

F
3

2

F
2

3

https://dl.doubtnut.com/l/_Km87B29KdaZW
https://dl.doubtnut.com/l/_C3u5rKgRZEYz


Watch Video Solution

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

Outer plate �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

D. 400 V

Answer: D

Watch Video Solution

2μF 3μF

1000

5. A series combination of three capacitors of capacities  and

 is connected to a battery of e.m.f. 13 volt .The potential di�erence

1μF , 2μF

8μF

https://dl.doubtnut.com/l/_C3u5rKgRZEYz
https://dl.doubtnut.com/l/_SWnjmOv17wfP
https://dl.doubtnut.com/l/_lEthIQ1nJgTh


across the plates of  capacitor will be

A. 1 V

B. 8 V

C. 4 V

D. 

Answer: C

Watch Video Solution

2μF

V
13

3

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. 

nC

(n − 1)C

https://dl.doubtnut.com/l/_lEthIQ1nJgTh
https://dl.doubtnut.com/l/_ssTOCkAcsbLL


D. 

Answer: C

Watch Video Solution

(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

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

C1 C2

C1

C2

1

4

1

16

1

8

1

12

https://dl.doubtnut.com/l/_ssTOCkAcsbLL
https://dl.doubtnut.com/l/_HxYCehj3jxpk


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

Then, their maximum and minimum capacitance will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3μF

9μF , 1μF

8μF , 2μF

9μF , 0, μC

3μF , 2μF

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

4μF

6μF

https://dl.doubtnut.com/l/_T274yNAiq1Db
https://dl.doubtnut.com/l/_jm3V3NegWgmn


C. connecting two in parallel and one in series

D. connecting all of them in series

Answer: B

Watch Video Solution

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

and , if each has capacitance , is  

A

B C

https://dl.doubtnut.com/l/_jm3V3NegWgmn
https://dl.doubtnut.com/l/_vbdUlDtweBPC


A. 2C

B. C/5

C. 5C

D. C/2

Answer: A

Watch Video Solution

11. 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/_vbdUlDtweBPC
https://dl.doubtnut.com/l/_ueZ3qb9R6flS


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

C
5

8

C
3

5

C
5

3

C

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

between  and  is A B

https://dl.doubtnut.com/l/_ueZ3qb9R6flS
https://dl.doubtnut.com/l/_BvyOmoBqqOSn


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3μF

2μF

4μF

8μF

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

given respectively (in ) as  

2μF 1μF

μC

https://dl.doubtnut.com/l/_BvyOmoBqqOSn
https://dl.doubtnut.com/l/_YcjiF2QGH84R


A. 1, 2

B. 2, 1

C. 1, 1

D. 2, 2

Answer: D

Watch Video Solution

14. Equivalent capacitance between  and  is A B

https://dl.doubtnut.com/l/_YcjiF2QGH84R
https://dl.doubtnut.com/l/_VmcFV9lLi6Bt


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

8μF

6μF

26μF

μF
10

3

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

100μF

https://dl.doubtnut.com/l/_VmcFV9lLi6Bt
https://dl.doubtnut.com/l/_qNiKyiYfX848


Answer: C

Watch Video Solution

16. 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/_qNiKyiYfX848
https://dl.doubtnut.com/l/_aXUpGjjxrezf


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

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

n1 C1

4V

n2 C2

V

C2 C1

16C1

n1n2

2C1

n1n2

16 C1
n2

n1

2 C1
n2

n1

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

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

https://dl.doubtnut.com/l/_6PCa91dgCAZQ
https://dl.doubtnut.com/l/_XdQehiNeCsPc


A. 10 C

B. 20 C

C. 30 C

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. 

1μF

2μF

300μJ

450μJ

225μJ

150μF

https://dl.doubtnut.com/l/_XdQehiNeCsPc
https://dl.doubtnut.com/l/_ZX5Kk2hzNRek


Answer: A

Watch Video Solution

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/_ZX5Kk2hzNRek
https://dl.doubtnut.com/l/_FlzXVetYo0vg


(A) Chapter exercises

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 potential 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/_551gh9eRpPGc
https://dl.doubtnut.com/l/_GNJtNFoagQYW


B. 12 m

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/_GNJtNFoagQYW
https://dl.doubtnut.com/l/_h4Rwi6RqAACT


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/_h4Rwi6RqAACT
https://dl.doubtnut.com/l/_aK4Z4ro7bxD4
https://dl.doubtnut.com/l/_kkO49YSt2icR


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/_kkO49YSt2icR
https://dl.doubtnut.com/l/_j0XrPsOWvRoK


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/_j0XrPsOWvRoK
https://dl.doubtnut.com/l/_8J4Um1THZJPJ


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/_VQSROXD7nKC4
https://dl.doubtnut.com/l/_f6G1Jb9bdrnX


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 between the plates

D. around the edge of the capacitor plate

Answer: C

Watch Video Solution

11. Which of the following is not true ?

A. For a point charge, the electrostatic potential varies as 1/r

https://dl.doubtnut.com/l/_f6G1Jb9bdrnX
https://dl.doubtnut.com/l/_0gqWcoXXYxvF
https://dl.doubtnut.com/l/_Ue6pHWsT0Dj5


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/r2

12. The energy stored in the condenser is

A. kinetic energy

B. potential energy

C. elastic energy

D. magnetic energy

Answer: B

https://dl.doubtnut.com/l/_Ue6pHWsT0Dj5
https://dl.doubtnut.com/l/_nR0zNAD6ubBH


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

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

Q

V

https://dl.doubtnut.com/l/_nR0zNAD6ubBH
https://dl.doubtnut.com/l/_if0KFnZJ58jQ
https://dl.doubtnut.com/l/_Jtqq70S8WvUU


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

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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.

A. 

B. 

C. 

C d

V

CV 2

2d

C 2V 2

2d2

C 2V 2

d2

https://dl.doubtnut.com/l/_Jtqq70S8WvUU
https://dl.doubtnut.com/l/_gPQZA5tKpdmR


D. 

Answer: A

Watch Video Solution

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

C. Only (i) is correct

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

Answer: B

p × E

p. E

https://dl.doubtnut.com/l/_gPQZA5tKpdmR
https://dl.doubtnut.com/l/_cgntwGHg65pu


Watch Video 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

Watch Video Solution

18. Identify the false statement

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

https://dl.doubtnut.com/l/_cgntwGHg65pu
https://dl.doubtnut.com/l/_g7woqqWuc7Nh
https://dl.doubtnut.com/l/_g7OiIKj1k7KB


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

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

https://dl.doubtnut.com/l/_g7OiIKj1k7KB
https://dl.doubtnut.com/l/_5NZ3Z3iVnwnH


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

C. No change in direction of �eld

D. No change in direction perpendicular to �eld

Answer: A

Watch Video Solution

V2

V1

21. The capacitance of a metallic sphere is , if its radius is1μF

https://dl.doubtnut.com/l/_5NZ3Z3iVnwnH
https://dl.doubtnut.com/l/_ZLWa0BqTU2uc
https://dl.doubtnut.com/l/_JoKX3L0skfRU


A. 9 km

B. 10 m

C. 1.11 m

D. 1.11 cm

Answer: A

Watch Video Solution

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

https://dl.doubtnut.com/l/_JoKX3L0skfRU
https://dl.doubtnut.com/l/_MeYylzmlGDNo


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. 

C. 

D. 

Answer: A

Watch Video Solution

V x

V = (5x2 + 10x − 9) x = 1

−20V /m

6V /m

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. 

R Q

1

4πε0

Q

R

https://dl.doubtnut.com/l/_MeYylzmlGDNo
https://dl.doubtnut.com/l/_UXADmz3iiUcr
https://dl.doubtnut.com/l/_uzCGHkbfUdHf


B. 

C. 

D. zero

Answer: A

Watch Video Solution

1

4πε0

Q

x

xQ
1

4πε0

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

V
1

3

V
1

6

V
3

2

3V

https://dl.doubtnut.com/l/_uzCGHkbfUdHf
https://dl.doubtnut.com/l/_UijLaWBTWHUm


Watch Video Solution

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

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

A. 2000 V/m

B. 1000 V/m

C. 500 V/m

D. 3000 V/m

Answer: A

Watch Video Solution

−10V +30V

2cm

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

https://dl.doubtnut.com/l/_UijLaWBTWHUm
https://dl.doubtnut.com/l/_3TVUhBcUwf8e
https://dl.doubtnut.com/l/_OQiXNpVGBUM7


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

90∘ and 180∘

0∘ and 90∘

90∘ and 0∘

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. 

E

E

π

π/2

3π/2

https://dl.doubtnut.com/l/_OQiXNpVGBUM7
https://dl.doubtnut.com/l/_b8H9uFftw75g


Answer: C

Watch Video Solution

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

https://dl.doubtnut.com/l/_b8H9uFftw75g
https://dl.doubtnut.com/l/_D0pwbFnQToXW


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

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m q

E

t

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

12μC 8μC 10cm

4cm

https://dl.doubtnut.com/l/_P4jy5P42oqeU
https://dl.doubtnut.com/l/_VAms1hdkjksB


B. 5.8 eV

C. 13 J

D. 13 eV

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

W t h Vid S l ti

980μF

1424μF

712μF

356μF

https://dl.doubtnut.com/l/_VAms1hdkjksB
https://dl.doubtnut.com/l/_16hd9lXoYobD


Watch Video Solution

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. 

P

C

∞

https://dl.doubtnut.com/l/_16hd9lXoYobD
https://dl.doubtnut.com/l/_TZAwSMQcWNHn


Answer: D

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

https://dl.doubtnut.com/l/_TZAwSMQcWNHn
https://dl.doubtnut.com/l/_i4O6ZzsUxrsc


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

connected by a conducting Wire. The heat produced is .

A. 1 J

B. 0.1 J

C. 0.01 J

D. 0.001 J

Answer: C

Watch Video Solution

2μF 100V

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

the energy stored is equal to

A. 

B. 

nCV 2

nCV 21

2

https://dl.doubtnut.com/l/_X45luZTSe9ay
https://dl.doubtnut.com/l/_fFZIaJNL3SEg


C. 

D. 

Answer: B

Watch Video Solution

CV 2

n

CV 21

2n

37. A variable condenser is permanently 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

2μF 10μF

2 × 10− 2J

2.5 × 10− 2J

3.5 × 10− 2J

4 × 10− 2J

https://dl.doubtnut.com/l/_fFZIaJNL3SEg
https://dl.doubtnut.com/l/_AJakxGuDC3VL


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/_AJakxGuDC3VL
https://dl.doubtnut.com/l/_CghRXnl6lgK6
https://dl.doubtnut.com/l/_UqrD0lriQnsZ


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

V0
C2

C1 + C2

V0
C1

C1 + C2

C1 + C2

C2

V0
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

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

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

https://dl.doubtnut.com/l/_UqrD0lriQnsZ
https://dl.doubtnut.com/l/_95dBsZJVCb87


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

A. decrease

B. increases

C. becomes zero

D. does not change

V

https://dl.doubtnut.com/l/_95dBsZJVCb87
https://dl.doubtnut.com/l/_cm7tPSkKbwsw


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

Watch Video Solution

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

https://dl.doubtnut.com/l/_cm7tPSkKbwsw
https://dl.doubtnut.com/l/_ovmfUrUeHplw
https://dl.doubtnut.com/l/_PPmwQlmb2j9l


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 wire.

The loss of energy will be

A. zero

B. 

C. 

D. 

C

V −V

CV 21

2

CV 2

2CV 2

https://dl.doubtnut.com/l/_PPmwQlmb2j9l
https://dl.doubtnut.com/l/_0WCtXbtd6jvp


Answer: C

Watch Video Solution

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

C.  from B to A

D.  from A to B

Answer: D

Watch Video Solution

80μC and 40μC

20μC

20μC

32μC

32μC

https://dl.doubtnut.com/l/_0WCtXbtd6jvp
https://dl.doubtnut.com/l/_XJELHFoD9rD4


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. 

Answer: A

Watch Video Solution

2000V

4 × 10− 6C

1.5 × 10− 6N

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

charges of  statcoulomb and  statcoulomb18 × 10− 8 9 × 10− 8

https://dl.doubtnut.com/l/_nOZWMAKLR1OH
https://dl.doubtnut.com/l/_92rsPTm0UgCi


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

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

R1 R2 Q1

Q2

https://dl.doubtnut.com/l/_92rsPTm0UgCi
https://dl.doubtnut.com/l/_2lEuQH9UCuKr


D. a decrease in energy of the system unless 

Answer: D

Watch Video Solution

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

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

https://dl.doubtnut.com/l/_2lEuQH9UCuKr
https://dl.doubtnut.com/l/_RQ1xyWXXllyc


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

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/_RQ1xyWXXllyc
https://dl.doubtnut.com/l/_hBdj1dOF1kgW
https://dl.doubtnut.com/l/_2LamcbAeDSqr


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

A. 

B. 

C. zero

D. 

Answer: B

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/_2LamcbAeDSqr


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

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

the space between the plates. If the distance between the plates is

E(V /m)

https://dl.doubtnut.com/l/_2LamcbAeDSqr
https://dl.doubtnut.com/l/_EqHjlbBn6TcV
https://dl.doubtnut.com/l/_yBPP2WOYvcV5


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

condenser is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

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 

A. 

B. 

C. 

5μC and 10μC

(k = 9 × 109SI)

9 × 104J

18 × 104J

45 × 10− 2J

https://dl.doubtnut.com/l/_yBPP2WOYvcV5
https://dl.doubtnut.com/l/_7DPaQIciPJ2v


D. 

Answer: D

Watch Video Solution

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

Answer: C

Watch Video Solution

2 × 10− 3 4 × 10− 3C

5V /m

https://dl.doubtnut.com/l/_7DPaQIciPJ2v
https://dl.doubtnut.com/l/_EegqusQ2Or6v


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

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

battery it is connected with another parallel plate condenser of .

The potential decreases to

A. 100 V

0.2F 600V

1F

https://dl.doubtnut.com/l/_bMPXX0oMToWW
https://dl.doubtnut.com/l/_GDkw3nSVgLhV


B. 120 V

C. 300 V

D. 600 V

Answer: A

Watch Video Solution

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

condenser of capacity 100 micro-farad is

A. 

B. 

C. 

D. 

Answer: D

W t h Vid S l ti

8 × 10− 18

16 × 10− 32J

31 × 10− 26J

4 × 10− 10J

32 × 10− 32J

https://dl.doubtnut.com/l/_GDkw3nSVgLhV
https://dl.doubtnut.com/l/_GxMHlk11AThl


Watch Video Solution

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- 1.)1.5 mm

2.)2.5 mm 3.)3.5 mm 4.)4.5 mm

A. 1.5 mm

B. 2.5 mm

C. 3.5 mm

D. 4.5 mm

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_GxMHlk11AThl
https://dl.doubtnut.com/l/_TZBjLOASRuWf


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, y and z

V = 3x2 (2, 0, 1)

12  Vm − 1

−6  Vm − 1

6  Vm − 1

−12  Vm − 1

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. 

m e

V

V√
e

m

https://dl.doubtnut.com/l/_ylSvLHdUomIb
https://dl.doubtnut.com/l/_8G4WFS8r6yCt


B. 

C. 

D. 

Answer: C

Watch Video Solution

√
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

A. 

B. 

C. 1 N

D. 1 dyne

Answer: B

50

70

3.2 × 10− 10J

3.2 × 10− 18J

https://dl.doubtnut.com/l/_8G4WFS8r6yCt
https://dl.doubtnut.com/l/_9yb7YdJAONvn


Watch Video Solution

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

D. 0.4

Answer: C

Watch Video Solution

20 A

B 0.2m 2J

64. If  energy is required to move a charge of  coulomb

between two points. Then what will be the potential di�erence

4 × 1020eV 0.25

https://dl.doubtnut.com/l/_9yb7YdJAONvn
https://dl.doubtnut.com/l/_RH0iPpL5HHxI
https://dl.doubtnut.com/l/_inc8YLX34BQk


between them ?

A. 178 V

B. 256 V

C. 356 V

D. None of these

Answer: B

Watch Video Solution

65. Kinetic energy of an electron accelerated in a potential di�erence

of  is

A. 

B. 

C. 

D. 

100V

1.6 × 10− 17J

1.6 × 1021J

1.6 × 10− 29J

1.6 × 10− 34J

https://dl.doubtnut.com/l/_inc8YLX34BQk
https://dl.doubtnut.com/l/_BNsJMZZbe4Qr


Answer: A

Watch Video Solution

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  respectively.

Then 

A. 

B. 

C. 

P

VA, VB, VC A, B and C

VC > VB

VB > VC

VA > VB

https://dl.doubtnut.com/l/_BNsJMZZbe4Qr
https://dl.doubtnut.com/l/_gPC8CaGwjQI5


D. 

Answer: D

Watch Video Solution

VA = VC

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

https://dl.doubtnut.com/l/_gPC8CaGwjQI5
https://dl.doubtnut.com/l/_2UKlHE4coC49


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. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A B

A B

a

b

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. 

2μF

1μF

40V , 300μJ

https://dl.doubtnut.com/l/_Gv2TzKDZSruV
https://dl.doubtnut.com/l/_fWaEDToyFhzU


B. 

C. 

D. 

Answer: A

Watch Video Solution

50V , 400μJ

40V , 600μJ

50V , 700μJ

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

from point  to  and . Then the work done  

q

A B, C, D E

https://dl.doubtnut.com/l/_fWaEDToyFhzU
https://dl.doubtnut.com/l/_O4KqMxzSY7kp


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

W h Vid S l i

https://dl.doubtnut.com/l/_O4KqMxzSY7kp


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. 

D. 

Answer: B

Watch Video Solution

E0

V x = 0

X = + x

+xE0

−xE0

+x2E0

−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

https://dl.doubtnut.com/l/_O4KqMxzSY7kp
https://dl.doubtnut.com/l/_7XYq0NlFOoX9
https://dl.doubtnut.com/l/_6APPhPXdPlEf


A. 3.6 J

B. 2.6 J

C. 4.8 J

D. 6.0 J

Answer: A

Watch Video Solution

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

3

3000

1cm

https://dl.doubtnut.com/l/_6APPhPXdPlEf
https://dl.doubtnut.com/l/_TBK3r2W3pPRB


Answer: A

Watch Video Solution

74. 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. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A +q B +4q

m

vA
vB

2: 1

1: 2

1: 4

4: 1

https://dl.doubtnut.com/l/_TBK3r2W3pPRB
https://dl.doubtnut.com/l/_UmN3qRatUOLi
https://dl.doubtnut.com/l/_awoPihI331Sd


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

A. zero

B. in�nite

C. 27 J

D. 100 J

Answer: C

Watch Video Solution

10μC

10cm

= 9 × 109N − m2 /C 2)
1

4πε0

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

m = 20g q = 3.0mC

https://dl.doubtnut.com/l/_awoPihI331Sd
https://dl.doubtnut.com/l/_FknNcMxwvYwU


A. 80 m/s

B. 56 m/s

C. 44 m/s

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

+50μC

2m

+50μC

= 9 × 109 )
1

4πε0

Nm2

C 2

https://dl.doubtnut.com/l/_FknNcMxwvYwU
https://dl.doubtnut.com/l/_IyHsa7XNPUnm


D. 10 J

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

−2q

q2

8πε0a

6q2

8πε0a

−
7q2

8πε0a

−
9q2

8πε0a

https://dl.doubtnut.com/l/_IyHsa7XNPUnm
https://dl.doubtnut.com/l/_XTOH9Q7Yjhsg


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/_QeREyJIR0pH8
https://dl.doubtnut.com/l/_6uMt44hTOtr7


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

Watch Video Solution

m 2m

8: 1

4: 1

2: 1

16: 1

https://dl.doubtnut.com/l/_6uMt44hTOtr7
https://dl.doubtnut.com/l/_c8luqoy8z4Pk


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

Watch Video Solution

4πε0a

4πε0b

4πε0a( )
b

b − a

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

of side 10 cm. Assume . Workq1 = 1μC, q2 = − 2μC and q3 = 4μC

https://dl.doubtnut.com/l/_c8luqoy8z4Pk
https://dl.doubtnut.com/l/_uvVGad8DzBFE
https://dl.doubtnut.com/l/_sbIE7GyMFfT6


done in separating the charges to in�nity is

A. 

B. 

C. 45 J

D. None of these

Answer: D

Watch Video Solution

−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. 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. 

1μC

10ms − 1

20ms − 1

https://dl.doubtnut.com/l/_sbIE7GyMFfT6
https://dl.doubtnut.com/l/_cDgJfimikHNa


C. 

D. 

Answer: D

Watch Video Solution

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 at the centre is

r

https://dl.doubtnut.com/l/_cDgJfimikHNa
https://dl.doubtnut.com/l/_y7KDiFTB7cud


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/_y7KDiFTB7cud


86. Five capacitors of  capacity each are connected to 

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

capacitance between the points  and  will be equal to 

A. 

B. 

C. 

D. 

Answer: D

10μf a. d. c

100

A B

40μF

20μF

30μF

10μF

https://dl.doubtnut.com/l/_y7KDiFTB7cud
https://dl.doubtnut.com/l/_cW8vJVosg17E


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

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

capacitance between  and  is  P Q

https://dl.doubtnut.com/l/_cW8vJVosg17E
https://dl.doubtnut.com/l/_T8nqQ1qJWhvF
https://dl.doubtnut.com/l/_3C8ZEk5dtn30


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

47μF

3μF

60μF

10μF

https://dl.doubtnut.com/l/_3C8ZEk5dtn30


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

Watch Video Solution

3μF

A

B A C

4: 3

3: 4

2: 3

3: 2

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


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

Watch Video 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 X and Y is 

https://dl.doubtnut.com/l/_eoZsWgsaRLQl
https://dl.doubtnut.com/l/_ic54gZtCvpHE
https://dl.doubtnut.com/l/_UMPqFviptgNT


A. 5muF`

B. 

C. 

D. 

Answer: D

Watch Video Solution

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/_UMPqFviptgNT
https://dl.doubtnut.com/l/_VJGr70Pva7tb


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1μF

2μF

3μF

4μF

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

The e�ective capacitance in  between points  and  will be  μF A B

https://dl.doubtnut.com/l/_VJGr70Pva7tb
https://dl.doubtnut.com/l/_FoJduTPFgFKA


A. 

B. 4

C. 5

D. 18

Answer: C

Watch Video Solution

28

9

94. In the given network capacitance,  and 

. What is the resultant capacitance between  and ?  

C1 = 10μF , C2 = 5μF

C3 = 4μF A B

https://dl.doubtnut.com/l/_FoJduTPFgFKA
https://dl.doubtnut.com/l/_UG9dPxKPJu42


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2.2μF

3.2μF

1.2μF

4.7μF

95. The equivalent capacitance between points A and B is 

A. 

B. 

C. 

D. 

2μF

3μF

5μF

0.5μF

https://dl.doubtnut.com/l/_UG9dPxKPJu42
https://dl.doubtnut.com/l/_KCZ7in7VUlki


Answer: D

Watch Video Solution

96. The capacitance between the points  and  in the given circuit

will be 

A. 

B. 

C. 

D. 

Answer: A

A B

1μF

2μF

3μF

4μF

https://dl.doubtnut.com/l/_KCZ7in7VUlki
https://dl.doubtnut.com/l/_IJTMg0wOWcyD


Watch Video Solution

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

The e�ective capacitance between  and  is 

A. 

B. 

C. 

D. C

Answer: C

Watch Video Solution

C

A B

C
5

8

C
3

5

C
5

3

https://dl.doubtnut.com/l/_IJTMg0wOWcyD
https://dl.doubtnut.com/l/_yTYtDyxG6DDD


98. There are 7 identical capacitors. The equivalent capacitance when

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

16μF

https://dl.doubtnut.com/l/_yTYtDyxG6DDD
https://dl.doubtnut.com/l/_IPYrqb0XT5oc
https://dl.doubtnut.com/l/_9p9tB0haTS6m


A. 4

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. 

10− 12F

4 × 10− 12

3 × 10− 12

https://dl.doubtnut.com/l/_9p9tB0haTS6m
https://dl.doubtnut.com/l/_w1OcuubQdxH7


C. 

D. 

Answer: C

Watch Video Solution

2 × 10− 12

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/_w1OcuubQdxH7
https://dl.doubtnut.com/l/_VRNdt24JrKgP


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/_VRNdt24JrKgP
https://dl.doubtnut.com/l/_EKAKxpj9zSjK


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  as

10μF

4

https://dl.doubtnut.com/l/_NUrtn6MgZie7
https://dl.doubtnut.com/l/_yKHYoJ3vNgxh


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/_yKHYoJ3vNgxh


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 introduced betwenn the25μF d
2

7

https://dl.doubtnut.com/l/_BMixIMxuciTl
https://dl.doubtnut.com/l/_cXTCtYFVVeHE


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. 

B. 

C0 W0

= 5

5C0, 5W0

5C0,
W0

5

https://dl.doubtnut.com/l/_cXTCtYFVVeHE
https://dl.doubtnut.com/l/_gcRu4jVrbKvc


C. 

D. 

Answer: C

Watch Video Solution

, 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. 

D. 

b

d b = d/2

√2: 1

2: 1

1: 1

1: √2

https://dl.doubtnut.com/l/_gcRu4jVrbKvc
https://dl.doubtnut.com/l/_FueeIeiLiszX


Answer: D

Watch Video Solution

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

Watch Video Solution

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/_FueeIeiLiszX
https://dl.doubtnut.com/l/_cOk7NBhaJ6WD
https://dl.doubtnut.com/l/_0WfYJX1hOqH5


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. 

Answer: D

Watch Video Solution

P . D. P . D

4μF

600μC, 150V

300μC, 75V

800μC, 200V

580μC, 145V

https://dl.doubtnut.com/l/_0WfYJX1hOqH5


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

The potential fo 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

112. Three capacitors of  and  are joined in series and

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

2μF , 3μF 6μF

24

https://dl.doubtnut.com/l/_KPZO7KWgcgtd
https://dl.doubtnut.com/l/_6gNxHHpJ6TcG


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

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/_6gNxHHpJ6TcG
https://dl.doubtnut.com/l/_sxyR3lIDXvPn


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   

A. 12

B. 24

C. 36

D. 32

4μF (inμC)

https://dl.doubtnut.com/l/_sxyR3lIDXvPn
https://dl.doubtnut.com/l/_Z94JmJac5ooJ


Answer: B

Watch Video 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/_Z94JmJac5ooJ
https://dl.doubtnut.com/l/_XjjaPEypr9WE


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/_XjjaPEypr9WE


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/_XjjaPEypr9WE
https://dl.doubtnut.com/l/_v0poPgBMAMiT


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

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

https://dl.doubtnut.com/l/_v0poPgBMAMiT
https://dl.doubtnut.com/l/_fJ1ALWfuFJin
https://dl.doubtnut.com/l/_P6W78udWvXS4


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

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  

2μF and 4μF

6μF

2μF

https://dl.doubtnut.com/l/_P6W78udWvXS4
https://dl.doubtnut.com/l/_dntxBVPEb7lT


A. 2 V

B. 6 V

C. 8 V

D. 1 V

Answer: B

Watch Video Solution

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. 

b

1200V 4μF

800μC

1600μC

2400μC

3000μC

https://dl.doubtnut.com/l/_dntxBVPEb7lT
https://dl.doubtnut.com/l/_jzptXbhajX85


Answer: B

Watch Video Solution

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

condenser having capacity   

A. 

B. 

C. 

5μF

4.5μC

9μC

7μC

https://dl.doubtnut.com/l/_jzptXbhajX85
https://dl.doubtnut.com/l/_OEdbU05aiLHD


D. 

Answer: B

Watch Video Solution

30μC

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

V = 3000V

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

https://dl.doubtnut.com/l/_OEdbU05aiLHD
https://dl.doubtnut.com/l/_LwB86mTCabQ3


Answer: D

Watch Video Solution

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

Watch Video Solution

PQ

https://dl.doubtnut.com/l/_LwB86mTCabQ3
https://dl.doubtnut.com/l/_0jGxq4oEfnSb


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

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

capacitor C is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

30μF

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/_FkleMxmSVaq2
https://dl.doubtnut.com/l/_TeFlodetBh81


.

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 (C= )  

A. 

6μF

6μF

40μC

https://dl.doubtnut.com/l/_TeFlodetBh81
https://dl.doubtnut.com/l/_DBf46OAKNUta


B. 

C. 

D. 

Answer: A

Watch Video Solution

54μC

36μC

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

+2000V

https://dl.doubtnut.com/l/_DBf46OAKNUta
https://dl.doubtnut.com/l/_DdtViM3y6zfe


Watch Video Solution

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/_DdtViM3y6zfe
https://dl.doubtnut.com/l/_a0YcOohdpqN8


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

C C /2

V

2CV 2

1/4CV 2

3/4CV 2

CV 21

2

https://dl.doubtnut.com/l/_a0YcOohdpqN8
https://dl.doubtnut.com/l/_SOYZrRtTDcE8


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/_SOYZrRtTDcE8
https://dl.doubtnut.com/l/_A9ozzebxyjK2


Answer: C

Watch Video Solution

131. Consider the arrangement of three plates  and  each of the

area  and separatioin . The energy sotred when the plates are fully

charged is 

A. 

B. 

C. 

D. 

Answer: B

X, Y Z

A d

ε0AV
2

2d

ε0AV
2

d

2ε0AV
2

d

3ε0AV
2

2d

https://dl.doubtnut.com/l/_A9ozzebxyjK2
https://dl.doubtnut.com/l/_PiVtCH29RAER


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

Watch Video Solution

S

https://dl.doubtnut.com/l/_PiVtCH29RAER
https://dl.doubtnut.com/l/_dypxw9Shy8Ad


133. Point charges  and  are kept 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 density

of charge on both the conductors, then the ratio of  will be

A. 

4cm and 5cm

σ1 and σ2

σ1 /σ2

16

25

https://dl.doubtnut.com/l/_fyZ8iGvsqI4L
https://dl.doubtnut.com/l/_l6hbegJH7Oot


B. 

C. 

D. 

Answer: D

Watch Video Solution

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. 

B. 

C. 

D. 

Answer: C

r

3r

3r

V

2r

V

3r

V

6r

V

4r

https://dl.doubtnut.com/l/_l6hbegJH7Oot
https://dl.doubtnut.com/l/_uiz2lTHp9zra


Watch Video Solution

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

Answer: D

Watch Video Solution

Q

Q

https://dl.doubtnut.com/l/_uiz2lTHp9zra
https://dl.doubtnut.com/l/_iqvHtR4pMm0w


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

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

e�ective capacitance between points A and B is 

A. 

3μF

μF
3

4

https://dl.doubtnut.com/l/_WwfdHjZjC6sn
https://dl.doubtnut.com/l/_UwQpnDH80dop


B. 

C. 

D. 

Answer: D

Watch Video Solution

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

A. 5 s

B. 10 s

C. 50 s

D. 100 s

Answer: C

500μF 100μC /s

https://dl.doubtnut.com/l/_UwQpnDH80dop
https://dl.doubtnut.com/l/_62djLKKmhVY2


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. 

D. 

Answer: A

Watch Video Solution

1g 10− 8C A

600 B

B 20cm/s

A

22.8  cms − 1

228  cms − 1

16.8  ms − 1

168  ms − 1

https://dl.doubtnut.com/l/_62djLKKmhVY2
https://dl.doubtnut.com/l/_bIHdP7viXy8W


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

the  capacitor is  

A. 

B. 4 V

C. 6 V

D. 8 V

Answer: D

W t h Vid S l ti

4.5μF

V
8

3

https://dl.doubtnut.com/l/_2H1mYT83ts1j


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. 

Answer: C

Watch Video Solution

1μF , 2μF and 4μF

2: 49

49: 2

4: 49

49: 4

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

5 × 106

1 × 103N /C

https://dl.doubtnut.com/l/_2H1mYT83ts1j
https://dl.doubtnut.com/l/_JRy9rOiJ1yZj
https://dl.doubtnut.com/l/_8Uk4GZwh1ZJN


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

e = 9 × 10− 31Kg = 1.6 × 10− 19C)

144. The electirc potential at a point  is given by  

  

The electric �eld  at that point is

A. 

B. 

(x, y, z)

V = − x2y − xz3 + 4

→
E

E = î(2xy + z3) + ĵx2 + 3xz2k̂

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

https://dl.doubtnut.com/l/_8Uk4GZwh1ZJN
https://dl.doubtnut.com/l/_UHpAzGSkHOsL


C. 

D. 

Answer: A

Watch Video Solution

E = îz3 + ĵxyz + k̂z2

E = î(2xy − z3) + ĵxy2 + k̂3z2x

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

shown 

 

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

−q, + Q −q

q

Q

https://dl.doubtnut.com/l/_UHpAzGSkHOsL
https://dl.doubtnut.com/l/_Xv2CW71XkAxA


Watch Video Solution

146. The mutual electrostatic potential energy between two protons

which are at a distance of , in  nucleus is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

9 × 10− 15m .92 U
235

1.56 × 10− 14J

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

C(μF )

https://dl.doubtnut.com/l/_Xv2CW71XkAxA
https://dl.doubtnut.com/l/_45TtP8BBzW07
https://dl.doubtnut.com/l/_1sV32VvNHDFl


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4μF

5μF

6μF

8μF

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/_1sV32VvNHDFl
https://dl.doubtnut.com/l/_niTvZeffKKvF


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

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


Answer: C

Watch Video Solution

149. The electrostatic potential on the surface of a charged conducting

sphere is 100V. Two statements are made in this regard. 

 at any point inside the sphere, electric intensity is zero.  

 at any point inside the sphere, the electrostatic potential is 100 V.  

Which of the following is a correct statement?

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 S2

S1 and S2

S1 S2 S1 S2

S1

https://dl.doubtnut.com/l/_niTvZeffKKvF
https://dl.doubtnut.com/l/_kqSOTNB4SE1J


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. 

C. 

D. 

Answer: A

Watch Video Solution

( ) × 10− 9N
1

3

( ) × 10− 9N
2

9

( ) × 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

+q

ABC BC AC, 2a, D E

https://dl.doubtnut.com/l/_XuinwyzQvD2B
https://dl.doubtnut.com/l/_k32CqZXzhNwx


 and . The work done in taking a charge  from  to  is  

A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

BC CA Q D E

3qQ

4πε0a

3qQ

8πε0a

qQ

4πε0a

https://dl.doubtnut.com/l/_k32CqZXzhNwx
https://dl.doubtnut.com/l/_rVXKjK0iGnov


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 done

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

second is

https://dl.doubtnut.com/l/_rVXKjK0iGnov
https://dl.doubtnut.com/l/_zNJP07PWEeXq


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 the dipole,

then then potential at P is given by  where (p = 2 qa)

A. 

B. 

q

p

θ

(r > > 2a)

V =
p cos θ

4πε0r2

V =
p cos θ

4πε0r

https://dl.doubtnut.com/l/_zNJP07PWEeXq
https://dl.doubtnut.com/l/_3eGKAvvXkBg5


C. 

D. 

Answer: B

Watch Video Solution

V =
p sin θ

2πε0r

V =
p cos θ

2πε0r
2

155. The electrostatic potential , of a spherical symmetrical system

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

  

  

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

ϕr

ϕr = (r ≥ R0)
q

4πε0r

ϕr = (r ≤ R0)
q

4πε0R0

r ≤ R0

r = 2R0 q/2

https://dl.doubtnut.com/l/_3eGKAvvXkBg5
https://dl.doubtnut.com/l/_DcLfbyRMtw1n


D. Electric �eld is discontinuous at 

Answer: B

Watch Video Solution

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 

A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

E

E

π

2

π

3π

2

https://dl.doubtnut.com/l/_DcLfbyRMtw1n
https://dl.doubtnut.com/l/_NnsdnYHxv7Vx


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. 

D. 

Answer: C

Watch Video Solution

+10μC, + 5μC, − 3μC and + 8μC

√2

1.8 × 106V

1.8 × 105V

1.8 × 104V

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

 is . The work done is

A. 

→
E = e1 î + e2 ĵ + e3k̂

→
r = aî + bĵ

Q(ae1 + be2)

https://dl.doubtnut.com/l/_tZgv18XCCnvR
https://dl.doubtnut.com/l/_RCCvAK1d0OpQ


B. 

C. 

D. 

Answer: A

Watch Video Solution

Q√(ae1)2 + (be2)2

Q(e1 + e2)√a2 + b2

Q(√e2
1 + e2

2)(a + b)

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  charge is

A. 0.10 m

B. 0.15 m

C. 0.20 m

D. 0.25 m

12μC −6μC 20cm

P

P 6μC

https://dl.doubtnut.com/l/_RCCvAK1d0OpQ
https://dl.doubtnut.com/l/_PCikhbQt9DZO


Answer: C

Watch Video Solution

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

. The work done in moving a 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

Watch Video Solution

q1 = − 5μC and q2 = + 2.0μC

+3.0μC 1/4πε0 = 1010N-m2 /C 2

https://dl.doubtnut.com/l/_PCikhbQt9DZO
https://dl.doubtnut.com/l/_VF7N2qfTwFpu
https://dl.doubtnut.com/l/_ohHHk7fPmZlL


161. Electric potential at any point is , then

the magnitude of the electric �eld is

A. 

B. 

C. 

D. 7

Answer: D

Watch Video Solution

V = − 5x + 3y + √15z

3√2

4√2

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. a) 

B. b) 

R

2

(q +Q )

4πε0

2

R

2Q

4πε0R

https://dl.doubtnut.com/l/_ohHHk7fPmZlL
https://dl.doubtnut.com/l/_Ll8JhSGDs6aF


C. c) 

D. d)

Answer: D

Watch Video Solution

−
2Q

4πε0R

2q

4πε0R

+
2Q

4πε0R

q

4πε0R

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. 

+80μC

4μF

3μF

+32μC

https://dl.doubtnut.com/l/_Ll8JhSGDs6aF
https://dl.doubtnut.com/l/_P5CcaHmI5qmB


B. 

C. 

D. 

Answer: C

Watch Video Solution

+40μC

+48μC

+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

4/3

t = d/2

https://dl.doubtnut.com/l/_P5CcaHmI5qmB
https://dl.doubtnut.com/l/_cLkkwUlzDePA


Answer: D

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

https://dl.doubtnut.com/l/_cLkkwUlzDePA
https://dl.doubtnut.com/l/_W8pBowdNL6pV


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

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

bigger drop and the smaller drop is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

r

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

https://dl.doubtnut.com/l/_UmW33wRpMWls
https://dl.doubtnut.com/l/_iR8cGzpIVJeD


B. 100 V

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/_iR8cGzpIVJeD
https://dl.doubtnut.com/l/_K6G0qmUAdgit


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/_K6G0qmUAdgit


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

Watch Video 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/_K6G0qmUAdgit
https://dl.doubtnut.com/l/_C0KvzFq3ThP4


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/_P3XG3exEFY7z
https://dl.doubtnut.com/l/_Rtqgue5HDm2s


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. 

B. 

= A

ε0A

( + + )d1

K1

d2

K2

d3

K3

ε0A

( )d1 +d2 +d3

K1 +K2 +K3

https://dl.doubtnut.com/l/_Rtqgue5HDm2s
https://dl.doubtnut.com/l/_32DQcf9re4ON


C. 

D. 

Answer: A

Watch Video Solution

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. 

Answer: B

Watch Video Solution

C

2

3C

2

C

https://dl.doubtnut.com/l/_32DQcf9re4ON
https://dl.doubtnut.com/l/_OYoAbOgGVfsD
https://dl.doubtnut.com/l/_4dAvP7WXMkMy


174. Four plates of equal area  are separted by equal distance  and

are arranged as shown in the �gure. The equivalent capcity is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A d

2ε0A

d

3ε0A

d

4ε0A

d

ε0A

d

175. Four plates of the same area of cross-section are joined as shown

in the �gure. The distance each plate is . The equivalent capacityd

https://dl.doubtnut.com/l/_4dAvP7WXMkMy
https://dl.doubtnut.com/l/_jKOGzsMdjU4k


across  and  will be 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A B

2ε0A

d

3ε0A

d

3ε0A

2d

ε0A

d

176. Three equal capacitors, each with capacitance  are connected as

shown in �gure. Then the equivalent capacitance between  and  is 

C

A B

https://dl.doubtnut.com/l/_jKOGzsMdjU4k
https://dl.doubtnut.com/l/_lZBlm6iieOFw


A. C

B. 3C

C. 

D. 

Answer: B

Watch Video Solution

C

3

3C

2

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

4 × 10– 5

3.5 × 10– 5

https://dl.doubtnut.com/l/_lZBlm6iieOFw
https://dl.doubtnut.com/l/_lZ4me5lhUbfB


A. 6

B. 8

C. 10

D. 12

Answer: B

Watch Video Solution

178. In this �gure the equivalent capacitance between A and B will be 

A. 

B. 

C. 

D. 

C

2

C

3

3C

2C

https://dl.doubtnut.com/l/_lZ4me5lhUbfB
https://dl.doubtnut.com/l/_C9FmXut4O8Mg


Answer: C

Watch Video Solution

179. In the connection shown in the adjoining �gure, the equivalent

capacity between  and  will be 

A. 

B. 

C. 

D. 

A B

10.8μF

69μF

15μF

10μF

https://dl.doubtnut.com/l/_C9FmXut4O8Mg
https://dl.doubtnut.com/l/_obhl9C9oSZsI


Answer: D

Watch Video Solution

180. The resultant capacitance of given circuit between point P and Q

is 

A. 2 µF

B.  µF

C. 3 µF

D. 1 µF

Answer: A

Watch Video Solution

1

2

https://dl.doubtnut.com/l/_obhl9C9oSZsI
https://dl.doubtnut.com/l/_g3kHQbiftDXC


181. What is the e�ective capacitance between point A and B in the

given �gure? 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1μF

2μF

1.5μF

2.5μF

182. In the �gure a capacitor is �lled with dielectrics ,  and .

The resultant capacitance is

K1 K2 K3

https://dl.doubtnut.com/l/_3z5VtryN35E4
https://dl.doubtnut.com/l/_m6hhe1vEavOX


A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

[ + + ]
2ε0A

d

1

K1

1

K2

1

K3

[ + + ]
ε0A

d

1

K1

1

K2

1

K3

[K1 + K2 + K3]
2ε0A

d

https://dl.doubtnut.com/l/_m6hhe1vEavOX


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 b

is - 

A. 

B. 

C. 

3ε0A

d

2ε0A

d

2ε0A

3d

https://dl.doubtnut.com/l/_aTaQqTfu5SHd


D. 

Answer: D

Watch Video Solution

3ε0A

2d

184. Potential di�erence between two points  in an electric

�eld , where  and  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(VA − VB)

E = (2 î − 4ĵ)N /C A = (0, 0) B = (3m, 4m)

10V

−10V

16V

−16V

https://dl.doubtnut.com/l/_aTaQqTfu5SHd
https://dl.doubtnut.com/l/_KilsSBHj6gp0


185. 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

Watch Video Solution

a

2a 2Q

V
25

3

V
50

3

186. A spherical conductor of radius 2 m is charged to a potential of

120 V. It is now placed inside another hollow spherical conductor of

radius 6 m. calculate the potential of bigger sphere, if the smaller

sphere is made to touch the bigger sphere

https://dl.doubtnut.com/l/_FGAxF2Nxc88O
https://dl.doubtnut.com/l/_rOOqkMznXWiB


A. 120 V

B. 60 V

C. 80 V

D. 40 V

Answer: D

Watch Video Solution

187. 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. 

Q

2400V

600V

Q

4

Q

2

Q

https://dl.doubtnut.com/l/_rOOqkMznXWiB
https://dl.doubtnut.com/l/_Br3hpZK0QMOl


D. 

Answer: B

Watch Video Solution

3Q

2

188. 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

https://dl.doubtnut.com/l/_Br3hpZK0QMOl
https://dl.doubtnut.com/l/_aJauoQULnbxI


189. A conducting shell  having a charge Q is surrounded by an

uncharged concentric conducting spherical shell . 

Let the potential di�erence between  and that  be V. If the shell 

 is now given a charge , the new potential di�erence between

the same two shells is

A. V

B. 2V

C. 4V

D. 

Answer: A

Watch Video Solution

S1

S2

S1 S2

S2 −3Q

−2V

https://dl.doubtnut.com/l/_aJauoQULnbxI
https://dl.doubtnut.com/l/_HVJFXt4Im9H8


190. 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 2R.The

distance .The electric potential at the centre of the shell will be  

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

r

r < R

( − )
q

4πε0

1

r

1

2R

q

4πε0r

( + )
q

4πε0

1

r

1

2R

( − )
q

4πε0

1

r

1

R

191. 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

https://dl.doubtnut.com/l/_OrC3w5gkMJG7
https://dl.doubtnut.com/l/_SdXon5TydPFo


. The potential at the point P is  

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

r < x < R

( )
1

4πε0

Q − q

x

( − )
1

4πε0

Q

R

q

r

( − )
1

4πε0

Q

R

q

x

( − )
1

4πε0

q

r

Q

x

192. Three plates  each of area  have separation 

between  and  between  and . The energy stored when the

A, B, C 50cm2 3mm

A 3mm B C

https://dl.doubtnut.com/l/_SdXon5TydPFo
https://dl.doubtnut.com/l/_lTQS58ufFvyJ


plates area fully charged is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.6 × 10−9J

2.1 × 10−9J

5 × 10−9J

7 × 10−9J

https://dl.doubtnut.com/l/_lTQS58ufFvyJ


193. 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 of the system

will now be 

A. 

B. 

C. 

D. 

10μF

k1 = 2 k2 = 4

10μF

20μF

30μF

40μF

https://dl.doubtnut.com/l/_yyqEbRLXmC1t


Answer: C

Watch Video Solution

194. 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. 

A B

60 A B

5μF

44μF , 300μC

15μF , 150μC

15μF , 200μC

https://dl.doubtnut.com/l/_yyqEbRLXmC1t
https://dl.doubtnut.com/l/_DJyqe5c8biJz


D. 

Answer: D

Watch Video Solution

4μC, 50μC

195. 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

W t h Vid S l ti

K =
1

4πε0

√( )
2KQe

mR

√( )
Kqe

m

√( )
Kme

QR

√( )
Kqe

mR

https://dl.doubtnut.com/l/_DJyqe5c8biJz
https://dl.doubtnut.com/l/_EJYPASfqyZ6Z


Watch Video Solution

196. 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/_EJYPASfqyZ6Z
https://dl.doubtnut.com/l/_VhFxzpWIVyyG


197. 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/_U2ms1rYw5FmJ


198. 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

Watch Video Solution

199. A network of four capacitors of capacity equal to

 and  are connected to a batteryC1 = C, C2 = 2C, C3 = 3C C4 = 4C

https://dl.doubtnut.com/l/_9f6fwq1KlYXY
https://dl.doubtnut.com/l/_laMRe6nfEEyO


as shown in the �gure. The ratio of the charges on  an  is  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

C2 C4

22

3

3

22

7
4

4

7

https://dl.doubtnut.com/l/_laMRe6nfEEyO


200. 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/_laMRe6nfEEyO
https://dl.doubtnut.com/l/_EGNDWBBN3oxY


C. 

D. 

Answer: C

Watch Video Solution

t1 < t2

t1 ≤ t2

201. 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/_EGNDWBBN3oxY
https://dl.doubtnut.com/l/_c9V6Xa2W9sa9


Answer: C

Watch Video Solution

202. 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/_c9V6Xa2W9sa9
https://dl.doubtnut.com/l/_srS3oCOlOglM


D. 

Answer: D

Watch Video Solution

8μC

203. 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. 

B. 

d1 K1

d2 K2

d( = d1 + d2) K K

K1d1 + K2d2

d1 + d2

K1d1 + K2d2

K1 + K2

https://dl.doubtnut.com/l/_srS3oCOlOglM
https://dl.doubtnut.com/l/_olM4TP8LMEcB


C. 

D. 

Answer: C

Watch Video Solution

K1K2(d1 + d2)

(K1d2 + K2d1)

2K1K2

K1 + K2

204. 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

D. 2 component capacitors

1μF

500

2μF 3000

https://dl.doubtnut.com/l/_olM4TP8LMEcB
https://dl.doubtnut.com/l/_rx48R7AZjaWq


Answer: C

Watch Video Solution

205. 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. 

Answer: D

Watch Video Solution

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/_rx48R7AZjaWq
https://dl.doubtnut.com/l/_4PsoeBwu4JWg


206. 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

207. 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

→
E = 30x2 î

VA − V0 V0

VA x = 2m

https://dl.doubtnut.com/l/_rD7g7V2V2hpK
https://dl.doubtnut.com/l/_H8wF7vQMSVB8


A. 120 V

B. 

C. 

D. 

Answer: C

Watch Video Solution

−120V

−80V

80V

208. 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

A. 

B. 

C. 

D. 

2 × 104N /C

1.3 × 102s

2.1 × 10− 2s

1.6 × 10− 10s

2.9 × 10− 9s

https://dl.doubtnut.com/l/_H8wF7vQMSVB8
https://dl.doubtnut.com/l/_WMBZI1MGfTgy


Answer: D

Watch Video Solution

209. A long, hollow conducting cylinder is kept coaxially inside another

long, hollow conducting cylinder of larger radius. Both the cylinders

are initially electrically neutral.

A. (a) A potential di�erence appears between the two cylinders

when a charge density is given to the inner cylinder

B. (b) A potential di�erence appears between the two cylinders

when a charge density is given to the outer cylinder

C. (c) No potential di�erence appears between the two cylinders

when a uniform line charge is kept along the axis of the cylinders

D. (d) No potential di�erence appears between the two cylinders

when same charge density is given to both the cylinders

https://dl.doubtnut.com/l/_WMBZI1MGfTgy
https://dl.doubtnut.com/l/_pjYfnEaaX9KU


Answer: A

Watch Video Solution

210. The potential at a point x ( measured in  m) due to some charges

situated on the x-axis is given by 

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

μ

V (x) = 20/(x2 − 4)volt

5/3  volt /μm

5/3  volt /μm

10/9  volt /μm

10/9  volt /μm

https://dl.doubtnut.com/l/_pjYfnEaaX9KU
https://dl.doubtnut.com/l/_1w2fnZYHFuMJ


211. Three charges Q,  and  are placed at the vertices of a right-

angled isosceles triangle as shown. The net electrostatic energy of the

con�guration is zero if Q is equal to 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

+q +q

−q

1 + √2
−2q

2 + √2

−2q

+q

https://dl.doubtnut.com/l/_hpH4quxr6O5D


212. 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

213. The resultant capacitance between  and  in the following

�gure is equal to 

A B

https://dl.doubtnut.com/l/_hpH4quxr6O5D
https://dl.doubtnut.com/l/_bxdrRszqM05W
https://dl.doubtnut.com/l/_N5saruafzXTE


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1μF

3μF

2μF

1.5μF

https://dl.doubtnut.com/l/_N5saruafzXTE


214. 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/_EPpr8DolcxCt


215. 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

216. A parallel plate air capacitor has a capacitance C. When it is half

�lled with a dielectric of dielectric constant 5, the percentage increase

in the capacitance will be

https://dl.doubtnut.com/l/_LdXepGtFkCBV
https://dl.doubtnut.com/l/_3R1XMEt2SeVh


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

400 %

66.6 %

33.3 %

200 %

217. Charge Q is uniformly distributed on a dielectric rod AB of length

. The potential at P shown in the �gure is equal to 

A. 

B. 

C. 

D. None of these

2l

Q

4πε0(2l)

ln 2
Q

4πε0(l)

ln 3
Q

4πε0(2l)

https://dl.doubtnut.com/l/_3R1XMEt2SeVh
https://dl.doubtnut.com/l/_gBMhZgRKiJqw


Answer: C

Watch Video Solution

218. 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. 

D. None of these

Answer: B

Watch Video Solution

λ

q0

ln( )
q0λ

4πε0

2

3

ln( )
q0λ

2πε0

3

2

ln( )
q0λ

2πε0

2

3

https://dl.doubtnut.com/l/_gBMhZgRKiJqw
https://dl.doubtnut.com/l/_Lacj0HKwdXtZ


219. 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  

A. 

B. 

C. 

D. 

q1 q2 30cm

q3

40cm C D

k
q3

4πε0
k

8q2

8q1

6q2

6q1

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


Answer: A

Watch Video Solution

220. 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. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

d(d > > a)

( )
Qa

2d

2d − a

2d

( )
Qa

2d

2d − a

d

( )
Qa

2d

a − d

d

( )
2Qa

d

d − a

2d

https://dl.doubtnut.com/l/_ZMXSaDJpILGB
https://dl.doubtnut.com/l/_lAJvAEWh03Wm


221. The curve represents the distribution of potential along the

staight line joining the two charges  (separated by a

distance r) then which of the following statements are correct? 

  

1.   

2.  is positive in nature  

3. A and B are equilibrium points 

4. C is a point of unstabkle equilibrium

A. 1 and 2

B. 1, 2 and 3

C. 1, 2 and 4

D. 1, 2, 3 and 4

Q1 and Q2

|Q1| > |Q2|

Q1

https://dl.doubtnut.com/l/_D4XSoafLpxpS


Answer: A

Watch Video Solution

222. Seven capacitors, each of capacitance , are to be combined to

obtain a capacitance . Which of the following combinations

is possible?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2μF

10/11μF

https://dl.doubtnut.com/l/_D4XSoafLpxpS
https://dl.doubtnut.com/l/_1j1OiPlCOf9i


223. 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 amount of heat

porduced when switch is closed   

A. 

B. 

C. 

2a 3a

(k = )
1

4πε0

Kq2

2a

Kq2

3a

Kq2

4a

https://dl.doubtnut.com/l/_Cv8DvVydIgay


D. 

Answer: C

Watch Video Solution

Kq2

6a

224. 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

https://dl.doubtnut.com/l/_Cv8DvVydIgay
https://dl.doubtnut.com/l/_A6N9yrnhxPGa


225. Two capacitors  are connected in a circuit with a

switch between them as showu in the �gure- 3.302. Initially 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

C1 and C2 = 2C1

C1

Q, 2Q

Q/3, 2Q/3

3Q/2, 3Q

2Q/3, 4Q/3

https://dl.doubtnut.com/l/_xxVw3HLHBwGu


Watch Video Solution

226. 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

Watch Video Solution

− .
ε0AV

d

2ε0AV

d

.
ε0AV

d

2ε0AV

d

.
ε0AV

d

−2ε0AV

d

.
−ε0AV

d

−2ε0AV

d

https://dl.doubtnut.com/l/_xxVw3HLHBwGu
https://dl.doubtnut.com/l/_MQuRblFQ3QQZ


(B) Chapter exercises

227. 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

Watch Video Solution

VAB = VBC = 100V

VAB = 75V , VBC = 25V

VAB = 25V , VBC = 75V

VAB = VBC = 50V

1. Assertion : Due to two point charges electric �eld and electric

potential can't be zero at some point simultaneously. 

https://dl.doubtnut.com/l/_UJYcep3yq37T
https://dl.doubtnut.com/l/_Gq1uxHNOv9Jq


Reason : Field is a vector 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

2. Assertion: Conductors having equal positive charge and volume,

must also have same potential. 

Reason: Potential depends only on charge and volume of conductor.

https://dl.doubtnut.com/l/_Gq1uxHNOv9Jq
https://dl.doubtnut.com/l/_nNKJdqalQOFq


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

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.

https://dl.doubtnut.com/l/_nNKJdqalQOFq
https://dl.doubtnut.com/l/_ycN5OiXDgDy6


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

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.

https://dl.doubtnut.com/l/_ycN5OiXDgDy6
https://dl.doubtnut.com/l/_w7yRJgCCBf1a


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

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.

https://dl.doubtnut.com/l/_w7yRJgCCBf1a
https://dl.doubtnut.com/l/_qVc4eVurC2yN


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

Watch Video Solution

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.

https://dl.doubtnut.com/l/_qVc4eVurC2yN
https://dl.doubtnut.com/l/_gVvqZuwfT6gy


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

Watch Video Solution

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.

+q

−Q

−Q

https://dl.doubtnut.com/l/_gVvqZuwfT6gy
https://dl.doubtnut.com/l/_i9wObaIe3cvL


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

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.

https://dl.doubtnut.com/l/_i9wObaIe3cvL
https://dl.doubtnut.com/l/_44ndlWMHpGyH


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

Watch Video Solution

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.

https://dl.doubtnut.com/l/_44ndlWMHpGyH
https://dl.doubtnut.com/l/_os1yWJQtHpaH


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

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.

https://dl.doubtnut.com/l/_os1yWJQtHpaH
https://dl.doubtnut.com/l/_l7UYHr9PwUMb


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

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.

https://dl.doubtnut.com/l/_l7UYHr9PwUMb
https://dl.doubtnut.com/l/_6SeoB6e6mNxT


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

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.

−q

+q

https://dl.doubtnut.com/l/_6SeoB6e6mNxT
https://dl.doubtnut.com/l/_PW8AxGvutKgE


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

Watch Video Solution

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 to the permittivity of the free

space.

https://dl.doubtnut.com/l/_PW8AxGvutKgE
https://dl.doubtnut.com/l/_Rhg4hiMUtkfd


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

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.

https://dl.doubtnut.com/l/_Rhg4hiMUtkfd
https://dl.doubtnut.com/l/_eLGaJiPoqHsF


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

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.

https://dl.doubtnut.com/l/_eLGaJiPoqHsF
https://dl.doubtnut.com/l/_MtCkmtlkzH2s


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

Watch Video Solution

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.

qA qB qA VA − VB

VA − VB = ( )( − )
qA

4πε0

1

RA

1

rB

qA VA − VB

https://dl.doubtnut.com/l/_MtCkmtlkzH2s
https://dl.doubtnut.com/l/_9AfsuqfrwCmd


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

Watch Video Solution

17. Two charge  and  are placed at distance r. Match the

following two columns when distance between them is charged to r'. 

Watch Video Solution

+q −q

https://dl.doubtnut.com/l/_9AfsuqfrwCmd
https://dl.doubtnut.com/l/_PIObEYSPJ0hQ


(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

Watch Video Solution

2μF

20 %

75 %

80 %

0 %

https://dl.doubtnut.com/l/_EvYVQes0DEDK


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

Watch Video 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/_YVKGgcWREqRz


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/_mJZ7elggvHXy
https://dl.doubtnut.com/l/_tpCK9skH8CmU


A. 

B. 

C. 

D. 

Answer: A

Watch Video 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

C. 11.50 cm

D. 5.75 cm

104V

https://dl.doubtnut.com/l/_tpCK9skH8CmU
https://dl.doubtnut.com/l/_9AJFZtmttRHr


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

Answer: D

Watch Video Solution

91

https://dl.doubtnut.com/l/_9AJFZtmttRHr
https://dl.doubtnut.com/l/_y4IujO45vhBi


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

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 r0 α

https://dl.doubtnut.com/l/_otgekHQwN9nz
https://dl.doubtnut.com/l/_hQkXMX3aW7Nk


particle is �red at the same nucleus with kinetic energy 2K will be 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4r0

r0

2

r0

4

2r0

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 `v_(0)'. The length of each plate is l. Find the angle of 

. deviation of the path of the electron as it comes out 

https://dl.doubtnut.com/l/_hQkXMX3aW7Nk
https://dl.doubtnut.com/l/_9fVz8hG19zo6


. of the �eld. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

θ = tan− 1 El

mv2
0

θ = tan− 1( )
eEl

mv2
0

θ = tan− 1( )
eEl

mv0

θ = tan− 1( )
eE

mv2
0

10. A battery charges a parallel plate capacitor of thickness  so that

an energy  is stored in the system. A slab of dielectric constant 

(d)

[U0]

https://dl.doubtnut.com/l/_9fVz8hG19zo6
https://dl.doubtnut.com/l/_8pIjpcZgcrx8


 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

(K) (d)

KU0

K2U0

U0

K

U0

K2

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

100(μ)F

2(Ω)

https://dl.doubtnut.com/l/_8pIjpcZgcrx8
https://dl.doubtnut.com/l/_AsVNPlLYWpAn


B. 0.72 ms

C. 0.34 ms

D. 0.54 ms

Answer: A

Watch Video Solution

12. An in�nite number of identical capacitors each of capacitance 

are connected as shown in the �gure. Then the equivalent capacitance

1mF

https://dl.doubtnut.com/l/_AsVNPlLYWpAn
https://dl.doubtnut.com/l/_Ks6Dn6JAYWMj


between  and  is. 

.

A. 

B. 

C. 

D. 

A B

1μF

2μF

μF
1

2

∞

https://dl.doubtnut.com/l/_Ks6Dn6JAYWMj


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/_Ks6Dn6JAYWMj
https://dl.doubtnut.com/l/_Q51HckNWFJnj


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 distance in this

me

t1 mp

t2

https://dl.doubtnut.com/l/_5huLtGcbQAXo
https://dl.doubtnut.com/l/_9DvY4W1CRlfy


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, the

space between the plates of the capacitor is slowly inserted between

https://dl.doubtnut.com/l/_9DvY4W1CRlfy
https://dl.doubtnut.com/l/_snwSPyI4PUjo


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

Watch Video 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 

B.  and zero

R Q

Q

4πε0R2

Q

4πε0R

https://dl.doubtnut.com/l/_snwSPyI4PUjo
https://dl.doubtnut.com/l/_REPRTgqNwxmQ


C.  and 

D. Both are zero

Answer: B

Watch Video Solution

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. 

Answer: A

σ

ε0 =

σ(R + r)

ε0

σ(R − r)

ε0

σ(R + r)

2ε0

σ(R + r)

4ε0

https://dl.doubtnut.com/l/_REPRTgqNwxmQ
https://dl.doubtnut.com/l/_AvMx9ph330f1


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

20. Consider two concentric spherical metal shells of radii  and 

. If the outer shell has a charge q and the inner one is

r1

r2(r2 > r1)

https://dl.doubtnut.com/l/_AvMx9ph330f1
https://dl.doubtnut.com/l/_kG7JgkZe74kI
https://dl.doubtnut.com/l/_JwLCUqlOqi4W


grounded, then the charge on the inner shell is

A. 

B. zero

C. 

D. 

Answer: C

Watch Video Solution

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

C. 300 V

D. 30 V

https://dl.doubtnut.com/l/_JwLCUqlOqi4W
https://dl.doubtnut.com/l/_AGb4qY16ur7X


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

Watch Video Solution

5 × 10− 8C

( = 9 × 109Nm2C − 2)
1

4πε0

https://dl.doubtnut.com/l/_AGb4qY16ur7X
https://dl.doubtnut.com/l/_fxAGsMz3vrt4


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

24. The capacitance of two concentric spherical shells of radii  and 

 is

A. 

R1

R2(R2 > R1)

4πε0R2

https://dl.doubtnut.com/l/_C67ZirBq04vt
https://dl.doubtnut.com/l/_dQ0MDGs0qJIk


B. 

C. 

D. 

Answer: C

Watch Video Solution

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

B. 150 V

C. 300 V

D. 400 V

Answer: A

10pF 20pF

https://dl.doubtnut.com/l/_dQ0MDGs0qJIk
https://dl.doubtnut.com/l/_KqpM3OZdPvFN


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 

A. 

B. 

C. 

D. 

Answer: B

C1, C3, C4, C5

4μF C2 10μF

A B

2μF

4μ

6μF

8μF

https://dl.doubtnut.com/l/_KqpM3OZdPvFN
https://dl.doubtnut.com/l/_tPkIhpCBPfUv


Watch Video Solution

27.  and  are three points in a unifrom electric �eld. The electric

potential is 

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

A, B C

https://dl.doubtnut.com/l/_tPkIhpCBPfUv
https://dl.doubtnut.com/l/_eeV57pbiYdYc


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

correctly shown by 

K1

K2(K1 < K2)

E

d P

https://dl.doubtnut.com/l/_eeV57pbiYdYc
https://dl.doubtnut.com/l/_eXrkoRwA9l1m


A. 

B. 

C. 

D. 

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. 

1: 1

1: 2

1: 3

1: 4

https://dl.doubtnut.com/l/_eXrkoRwA9l1m
https://dl.doubtnut.com/l/_e5uiYscZOYMS


Answer: D

Watch Video Solution

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

https://dl.doubtnut.com/l/_e5uiYscZOYMS
https://dl.doubtnut.com/l/_Oyk3RHGGzBSI
https://dl.doubtnut.com/l/_TouKWGudCkCL


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

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

10− 6

(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 .… × 10− 3C

https://dl.doubtnut.com/l/_TouKWGudCkCL
https://dl.doubtnut.com/l/_Pw68gYJtR5Gr


A. 40

B. 30

C. 20

D. 10

Answer: C

Watch Video Solution

33. Two concentric 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

(σ)

(R + r)
σ

ε0

(R − r)
σ

ε0

( + )
σ

ε0

1

R

1

r

( )
σ

ε0

1

R

https://dl.doubtnut.com/l/_Pw68gYJtR5Gr
https://dl.doubtnut.com/l/_rFuIbxem9fzn


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

Watch Video Solution

2.0m2 d = 2 × 10− 3m

8.85 × 10− 8C

13V

10V

6.67V

8825V

https://dl.doubtnut.com/l/_rFuIbxem9fzn
https://dl.doubtnut.com/l/_Vw4ZGrthzzhU
https://dl.doubtnut.com/l/_Ep1vG02sKqdY


35. A soap bubble is charged to a potential 12 V. If its radius is doubled,

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

B.  esu

4cm 6cm

3

1

4

30

https://dl.doubtnut.com/l/_Ep1vG02sKqdY
https://dl.doubtnut.com/l/_Z23iyU78THFv


C.  esu

D.  esu

Answer: C

Watch Video Solution

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

Answer: C

Watch Video Solution

4.5μF

https://dl.doubtnut.com/l/_Z23iyU78THFv
https://dl.doubtnut.com/l/_vtgqFhFt7Gyq


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

Watch Video Solution

3μF

2μF

4μF

7μF

9μF

39. In the arrangement of capacitors shown in �gure, each capacitor is

of , then the equivalent capacitance between the points a and B is  9μF

https://dl.doubtnut.com/l/_vtgqFhFt7Gyq
https://dl.doubtnut.com/l/_HcqUWh4qX7O6
https://dl.doubtnut.com/l/_d8d5mDMkSIZ3


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

9μF

18μF

4.5μF

15μF

40. The equivalent capacitance between points A and B will be 

A. 

B. 

C. 

D. 

10μF

15μF

10.8μF

69μF

https://dl.doubtnut.com/l/_d8d5mDMkSIZ3
https://dl.doubtnut.com/l/_7MxhlR0NHa9z


Answer: A

Watch Video Solution

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. 

Answer: D

Watch Video Solution

2ε0A

d

2ε0A

3d

3ε0A

d

3ε0A

2d

https://dl.doubtnut.com/l/_7MxhlR0NHa9z
https://dl.doubtnut.com/l/_9GN4St0lWxMo
https://dl.doubtnut.com/l/_BGm28c5qTeYt


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

Watch Video Solution

8μF

2μF

8μF

16μF

32μF

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

−Q, − q, 2q 2Q

Q q

https://dl.doubtnut.com/l/_BGm28c5qTeYt
https://dl.doubtnut.com/l/_UT58MnEVl6AB


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

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. 

B. 

C. 

D. 

1μF

μF
1

2

μF
1

4

μF
1

8

8μF

https://dl.doubtnut.com/l/_UT58MnEVl6AB
https://dl.doubtnut.com/l/_PtlxHtqncG4w


Answer: A

Watch Video Solution

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. 

Answer: B

Watch Video Solution

2μF 200V

2 × 10− 2

4 × 10− 2

4 × 104

4 × 1010

https://dl.doubtnut.com/l/_PtlxHtqncG4w
https://dl.doubtnut.com/l/_obdzTLsTGbns


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

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

E = 5 î − 3ĵkv/m

VB − VA

https://dl.doubtnut.com/l/_N4d9ihVtqEd0
https://dl.doubtnut.com/l/_GpjTKwejaIDk


B. 

C. 

D. 

Answer: C

Watch Video Solution

−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

A. 

B. 

C. 

D. 

Answer: D

W t h Vid S l ti

Q2

ε0A
2

Q2

2ε0A
2

Q2

ε0A

Q2

2ε0A

https://dl.doubtnut.com/l/_GpjTKwejaIDk
https://dl.doubtnut.com/l/_RZrTUOW01NX7


Watch Video Solution

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. 

D. 

Answer: A

Watch Video Solution

3μF 4μF

1.26 × 10− 4J

2.57 × 10− 4J

1.26 × 10− 6J

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

https://dl.doubtnut.com/l/_RZrTUOW01NX7
https://dl.doubtnut.com/l/_XYtKz9aX4K0M
https://dl.doubtnut.com/l/_HAZe83adXhU7


is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

6.0μF

4.0μF

2.0μF

3.0μF

https://dl.doubtnut.com/l/_HAZe83adXhU7

