
PHYSICS

BOOKS - MODERN PUBLICATION

TEXUAL QUESTIONS

Example

1. What is the Coulomb.s force between two

small charged spheres having charges

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_9Ef8zWoSHczH


 C and  Coulomb placed

30 cm in air.

Watch Video Solution

2.0 × 10− 7 3.0 × 10− 7

2. The electrostatic force on a small sphere of

charge  due to another small sphere of

charge  in air is 0.2 N. 

What is the distance between the two

spheres?

Watch Video Solution

0.4μC

−0.8μC

https://dl.doubtnut.com/l/_9Ef8zWoSHczH
https://dl.doubtnut.com/l/_RIr2WLTQESUY
https://dl.doubtnut.com/l/_CGSxAOLmQDxd


3. The electrostatic force on a small sphere of

charge  due to another small sphere of

charge  in air is 0.2 N. 

What is the force on the second spheres due

to the �rst?

Watch Video Solution

0.4μC

−0.8μC

4. Check that the ratio  is

dimensionless. Look up a table of physical

constants and determine the value of this

ratio. What does the ratio signify.

k memp

e2

G

https://dl.doubtnut.com/l/_CGSxAOLmQDxd
https://dl.doubtnut.com/l/_KWNRwVLHY3gT


Watch Video Solution

5. Explain the meaning of the statement

'electric charge of a body is quantised.'

Watch Video Solution

6. Why Can one ignore quantisation of electric

charge when dealing with macroscopic i.e.,

large scale charges?

Watch Video Solution

https://dl.doubtnut.com/l/_KWNRwVLHY3gT
https://dl.doubtnut.com/l/_zYz1isMBKJ6Z
https://dl.doubtnut.com/l/_cEkD5RAqrSy3


7. When a glass rod is rubbed with a silk cloth,

charges appear on both. A similar

phenomenon is observed with many other

pairs of bodies. Explain how this observation is

consitent with the law of conservation of

charge.

Watch Video Solution

8. Four point charges , 

. , and 

qA = 2μC

qB = − 5μC qc = 2μC qD = − 5μC

https://dl.doubtnut.com/l/_cEkD5RAqrSy3
https://dl.doubtnut.com/l/_n7vZ5aw763f7
https://dl.doubtnut.com/l/_irnAQo3EXayc


are located at the corners of a square ABCD of

side 10 cm. What is the force on a charge of

 placed at the centre of the square?

Watch Video Solution

1μC

9. An electrostatic �eld line is a continuous

curve. That is, a �eld line cannot have sudden

breaks. Why not?

Watch Video Solution

https://dl.doubtnut.com/l/_irnAQo3EXayc
https://dl.doubtnut.com/l/_bIf9ah9Dm5cg


10. Explain why the two �eld lines never cross

each other at any point?

Watch Video Solution

11. Two point charges  and 

 are located 20 cm apart in

vacuum. What is the electric �eld at the

midpoint O of the line AB joining the two

charges?

Watch Video Solution

qA = 3μC

qB = − 3μC

https://dl.doubtnut.com/l/_wvcAweWDr4lw
https://dl.doubtnut.com/l/_oJi0Ga0swfEe


12. Two point charges  and 

 are located 20 cm apart in

vacuum. If a negative test charge of

magnitude  is placed at this

point, what is the force experienced by the

test charge?

Watch Video Solution

qA = 3μC

qB = − 3μC

1.5 × 10− 9C

13. A system has two charges 

C and  located at points

qA = 2.5 × 10− 7

qB = − 2.5 × 10− 7C

https://dl.doubtnut.com/l/_oJi0Ga0swfEe
https://dl.doubtnut.com/l/_rMucMJZCnAP6
https://dl.doubtnut.com/l/_Sa2gXx1D5oUo


A: (0, 0, -15 cm) and B: (0,0, +15 cm),

respectively. What are the total charge and

electric dipole moment of the system?

Watch Video Solution

14. An electric dipole with dipole moment 4×10

^−9 C m is aligned at 30^∘ with the direction

of a uniform electric �eld of magnitude 5×10

^4 N/C. Calculate the magnitude of the torque

acting on the dipole.

Watch Video Solution

https://dl.doubtnut.com/l/_Sa2gXx1D5oUo
https://dl.doubtnut.com/l/_ZXLBpgMc1jSs


15. A polythene piece rubbed with wool is

found to have a negative charge of

. Estimate the number of electrons

transferred (from which to which?)

Watch Video Solution

3 × 10− 7C

16. A polythene piece rubbed with wool is

found to have a negative charge of

. Is there a transfer of mass from

wool to polythene?

3 × 10− 7C

https://dl.doubtnut.com/l/_ZXLBpgMc1jSs
https://dl.doubtnut.com/l/_7XXgovyMXYxU
https://dl.doubtnut.com/l/_bWrxHwknpEPf


Watch Video Solution

17. Two insulated charged copper spheres A

and B have their centres separated by a

distance of 50 cm. What is the mutual force of

electrostatic repulsion if the charge on each is

? The radii of A and B are

negligible compared to the distance of

separation.

Watch Video Solution

6.5 × 10− 7C

https://dl.doubtnut.com/l/_bWrxHwknpEPf
https://dl.doubtnut.com/l/_jdpfeg9wl80f
https://dl.doubtnut.com/l/_huYMhpZxPoCB


18. What is the Coulomb.s force between two

small charged spheres having charges

 C and  Coulomb placed

30 cm in air.

Watch Video Solution

2.0 × 10− 7 3.0 × 10− 7

19. The sphere A and B have identical sizes. A

third sphere of the same size but uncharged is

brought in contact with the �rst, then brought

in contact with the second and �nally removed

https://dl.doubtnut.com/l/_huYMhpZxPoCB
https://dl.doubtnut.com/l/_4YldqHvyX4EZ


from both. What is the new force of repulsion

between A and B?

Watch Video Solution

20. Shows the tracks of three charged particles

crossing a uniform electrostatic �eld with

same velocities along horizontal. Give the

signs of the three charges. Which particle has

https://dl.doubtnut.com/l/_4YldqHvyX4EZ
https://dl.doubtnut.com/l/_ELFqyMkDgMek


the highest charge to mass ratio? 

Watch Video Solution

21. Consider a uniform electric �eld

. - What is the �ux of this

�eld through a square of 10 cm on a side

whose plane is parallel to the yz plane?

Watch Video Solution

E = 3 × 1031̂N /C

https://dl.doubtnut.com/l/_ELFqyMkDgMek
https://dl.doubtnut.com/l/_V95utLAnlANU


22. Consider a uniform electric �eld

 What is the �ux through

the same square, if the normal to its plane

makes a  angle with the X-axis?  

Watch Video Solution

→
E = 3 × 103 îNC − 1

60∘

https://dl.doubtnut.com/l/_V95utLAnlANU
https://dl.doubtnut.com/l/_ovCSqoAwerhB
https://dl.doubtnut.com/l/_26Z5OGYQB8tW


23. What is the net �ux of the uniform electric

�eld through a cube of side 20 cm oriented so

that its faces are parallel to the coordinate

planes?

Watch Video Solution

24. Careful measurement of the electric �eld at

the surface of a black box indicates that the

net outward �ux through the surface of the

box is . What is the net

charge inside the box?

8.0 × 103Nm2 /C

https://dl.doubtnut.com/l/_26Z5OGYQB8tW
https://dl.doubtnut.com/l/_0xXjN5CAwEay


Watch Video Solution

25. Careful measurement of the electric �eld at

the surface of a black box indicates that the

net outward �ux through the surface of the

box is . If the net outward

�ux through the surface of the box were zero,

could you conclude that there were no

charges inside the box? Why or Why not?

Watch Video Solution

8.0 × 103Nm2 /C

https://dl.doubtnut.com/l/_0xXjN5CAwEay
https://dl.doubtnut.com/l/_XPJ6e2QDdQXc
https://dl.doubtnut.com/l/_Qns0pzuVEWnV


26. A point charge  is at a distance 5

cm directly above the centre of a square of

side 10 cm as show in the �gure. 

 What is

the magnitude of the electric �ux through the

square?

Watch Video Solution

+10μC

https://dl.doubtnut.com/l/_Qns0pzuVEWnV


27. A point charge of  is at the centre of

a cubic Gaussian surface 9.0 cm on edge. What

is the net electric �ux through the surface?

Watch Video Solution

2.0μC

28. A point charge causes an electric �ux of

 to pass through a

spherical Gaussian surface of 10.0 cm radius

centred on the charge - If the radius of the

−1.0 × 103Nm2 /C

https://dl.doubtnut.com/l/_mSrbgXAdk7xm
https://dl.doubtnut.com/l/_sCNdlG5eysqx


Gaussian surface were doubled, how much �ux

would pass through the surface?

Watch Video Solution

29. A point charge causes an electric �ux of

 to pass through a

spherical Gaussian surface of 10.0 cm radius

centred on the charge - What is the value of

the point charge?

Watch Video Solution

−1.0 × 103Nm2 /C

https://dl.doubtnut.com/l/_sCNdlG5eysqx
https://dl.doubtnut.com/l/_SHzLu89SXiOJ
https://dl.doubtnut.com/l/_cybKwUAAFLaX


30. A conducting sphere of radius 10 cm has

an unknown charge. If the electric �eld 20 cm

from the centre of the sphere is

 and points radially inward,

what is the net charge on the sphere?

Watch Video Solution

1.5 × 103N /C

31. A uniformly charged conducting sphere of

2.4 m diameter has a surface charge density of

 - Find the charge on the sphere.

Watch Video Solution

80.0μC /m2

https://dl.doubtnut.com/l/_cybKwUAAFLaX
https://dl.doubtnut.com/l/_2Pe8000ycrAj


32. A uniformly charged conducting sphere of

2.4 m diameter has a surface charge density of

 - What is the total electric �ux

leaving the surface of the sphere?

Watch Video Solution

80.0μC /m2

33. An in�nite line charge produces a �eld of

 at a distance of 4 cm. Calcualte

the linear charge density.

9 × 104NC − 1

https://dl.doubtnut.com/l/_2Pe8000ycrAj
https://dl.doubtnut.com/l/_tC5St6h3O9Mo
https://dl.doubtnut.com/l/_qh3SjSFUc3Af


Watch Video Solution

34. Two large, thin metal plates are parallel

and close to each other. On their inner faces,

the plates have surface charge densities of

opposite signs and of magnitude

. What is E: between the

plates?

Watch Video Solution

17.0 × 10− 22C /m2

https://dl.doubtnut.com/l/_qh3SjSFUc3Af
https://dl.doubtnut.com/l/_YZE4G77crF2c


35. Two large, thin metal plates are parallel

and close to each other. On their inner faces,

the plates have surface charge densities of

opposite signs and of magnitude

. What is E: between the

plates?

Watch Video Solution

17.0 × 10− 22C /m2

36. Two large, thin metal plates are parallel

and close to each other. On their inner faces,

https://dl.doubtnut.com/l/_dO0NTgcXunLR
https://dl.doubtnut.com/l/_JgpA0FV5pJeG


the plates have surface charge densities of

opposite signs and of magnitude

. What is E: between the

plates?

Watch Video Solution

17.0 × 10− 22C /m2

37. An oil drop of 12 excess electrons is held

stationary under a constant electric �eld of

1 in Millikan’s oil drop

experiment. The density of the oil is

2.55 × 104NC −

https://dl.doubtnut.com/l/_JgpA0FV5pJeG
https://dl.doubtnut.com/l/_arhpXynyvuUy


. Estimate the radius of the drop. 

.

Watch Video Solution

1.26gcm− 3

(g = 9.81ms− 2, e = 1.60 × 10− 19C)

38. Which of the following curves shown in the

�gure cannot possibl represent electrostatic

�eld lines? 

https://dl.doubtnut.com/l/_arhpXynyvuUy
https://dl.doubtnut.com/l/_x6idfoIfkM04


Watch Video Solution

39. A conductor A with cavity as shown in the

�gure 

 a charge

Q. Show that the entire charge must appear

on the outer surface of the conductor.

Watch Video Solution

https://dl.doubtnut.com/l/_x6idfoIfkM04
https://dl.doubtnut.com/l/_iELDKfCCQ6Ru


40. A conductor A with a cavity as shown in

Fig. is given a charge Q.. Another conductor B

with charge q is inserted into the cavity

keeping B insulated from A. Show that the

total charge on the outside surface of A is Q +

q . 

https://dl.doubtnut.com/l/_Lv5vEM6K2JZW


Watch Video Solution

41. A sensitive instrument is to be shielded

from the strong electrostatic �elds in its

environment. Suggest a possible way.

Watch Video Solution

42. A hollow charged conductor has a tiny hole

cut into its surface. Show that the electric �eld

in the hole is   , where  is the unit(σ/2ε0) n̂ n̂

https://dl.doubtnut.com/l/_Lv5vEM6K2JZW
https://dl.doubtnut.com/l/_HOl7rm5EvFPO
https://dl.doubtnut.com/l/_hy5W9NraGGb5


vector in the outward normal direction, and 

is the surface charge density near the hole.

Watch Video Solution

σ

43. Obtain the formula for the electric �eld

due to a long thin wire of uniform linear

charge density  without using Gauss’s law.

Watch Video Solution

λ

https://dl.doubtnut.com/l/_hy5W9NraGGb5
https://dl.doubtnut.com/l/_wblBPmeQGUrt


44. It is now believed that protons and

neutrons (which constitute nuclei of ordinary

matter) are themselves built out of more

elementary units called quarks. A proton and a

neutron consist of three quarks each. Two

types of quarks, the so called ‘up’ quark

(denoted by u) of charge +  e, and the

‘down’ quark (denoted by d) of charge

 e, together with electrons build up

ordinary matter. (Quarks of other types have

also been found which give rise to di�erent

unusual varieties of matter.) Suggest a

(2/3)

( − 1/3)

https://dl.doubtnut.com/l/_UYWPA7k54AIN


possible quark composition of a proton and

neutron.

Watch Video Solution

45. Consider an arbitrary electrostatic �eld

con�guration. A small test charge is placed at

a null point (i.e., where E = 0) of the

con�guration. Show that the equilibrium of

the test charge is necessarily unstable.

Watch Video Solution

https://dl.doubtnut.com/l/_UYWPA7k54AIN
https://dl.doubtnut.com/l/_aupuKIyzIesW
https://dl.doubtnut.com/l/_gH3H0mQ0E5o1


46. Consider an arbitrary electrostatic �eld

con�guration. A small test charge is placed at

a null point (i.e., where E = 0) of the

con�guration. Show that the equilibrium of

the test charge is necessarily unstable. Verify

this result for the simple con�guration of two

charges of the same magnitude and sign

placed a certain distance apart.

Watch Video Solution

https://dl.doubtnut.com/l/_gH3H0mQ0E5o1


47. A particle of mass m and charge (-q) enters

the region between the two charged plates

initially moving along x-axis with speed v_x.

The length of plate is L and an uniform electric

�eld E is maintained between the plates. Show

that the vertical de�ection of the particle at

the far edge of the plate is .

Watch Video Solution

qEL2 /(2mv2
x)

https://dl.doubtnut.com/l/_dWXu9aQdqA4u


48. Suppose that the particle is an electron

projected with velocity .

If E between the plates separated by 0.5 cm is

, where will the electron strike

the upper plate? `(|e| =1.6 xx 10^-19 C, m_e=9.1 xx

10^-31 kg.)

Watch Video Solution

vx = 2.0 × 106ms− 1

9.1 × 102N /C

49. Two charges  and 

are located 16 cm apart. At what point(s) on

5 × 10− 8C −3 × 10− 8C

https://dl.doubtnut.com/l/_jIMwMZNOMSBb
https://dl.doubtnut.com/l/_xOSPZ1TLEnw0


the line joining the two charges is the electric

potential zero? Take the potential at in�nity to

be zero.

Watch Video Solution

50. A regular hexagon of side 10 cm has a

charge  at each of its vertices. Calculate

the potential at the centre of the hexagon.

Watch Video Solution

5μC

https://dl.doubtnut.com/l/_xOSPZ1TLEnw0
https://dl.doubtnut.com/l/_iG5xMxWgO7ES


51. Two charges  and  are placed at

points A and B 6 cm apart. Identify an

equipotential surface of the system.

Watch Video Solution

2μC −2μC

52. Two charges  and  are placed at

points A and B 6 cm apart. What is the

direction of the electric �eld at every point on

this surface?

Watch Video Solution

2μC −2μC

https://dl.doubtnut.com/l/_rmitRhCyAIhU
https://dl.doubtnut.com/l/_IGHibXSzlBJk


53. A spherical conductor of radius 12 cm has a

charge of  distributed uniformly

on its surface. What is the electric �eld inside

the sphere?

Watch Video Solution

1.6 × 10− 7C

54. A spherical conductor of radius 12 cm has a

charge of  distributed uniformly

on its surface. What is the electric �eld just

outside the sphere?

1.6 × 10− 7C

https://dl.doubtnut.com/l/_IGHibXSzlBJk
https://dl.doubtnut.com/l/_1B2LMao1HWha
https://dl.doubtnut.com/l/_qsDtG5yiQiZs


Watch Video Solution

55. A spherical conductor of radius 12 cm has a

charge of  distributed uniformly

on its surface. What is the electric �eld at a

point 18 cm from the centre of the sphere?

Watch Video Solution

1.6 × 10− 7C

56. A parallel plate capacitor with air between

the plates has a capacitance of 8 pF

https://dl.doubtnut.com/l/_qsDtG5yiQiZs
https://dl.doubtnut.com/l/_s81iaKh9ayYn
https://dl.doubtnut.com/l/_H8mzQGwWqVSE


. What will be the

capacitance if the distance between the plates

is reduced by half, and the space between

them is �lled with a substance of dielectric

constant 6?

Watch Video Solution

(1pF = 10− 12F)

57. Three capacitors each of capacitance 9 pF

are connected in series as shown in the �gure.

What is the total capacitance of the

https://dl.doubtnut.com/l/_H8mzQGwWqVSE
https://dl.doubtnut.com/l/_AGRNK3vdtVUa


combination. 

Watch Video Solution

58. Three capacitors each of capacitance 9 pF

are connected in series as shown in the �gure.

https://dl.doubtnut.com/l/_AGRNK3vdtVUa
https://dl.doubtnut.com/l/_ORNDVXk8OzFO


 What is

the potential di�erence across each capacitor,

if the combination is connected to a 120 volt

supply?

Watch Video Solution

59. Three capacitors of capacitances 2pF, 3pF

and 4pF are connected in parrallel as shown in

the �gure. 

https://dl.doubtnut.com/l/_ORNDVXk8OzFO
https://dl.doubtnut.com/l/_S9IczVp7x64Y


 What is

the total capacitance of the combination?

Watch Video Solution

60. Three capacitors of capacitances 2pF, 3pF

and 4pF are connected in parrallel as shown in

the �gure. 

https://dl.doubtnut.com/l/_S9IczVp7x64Y
https://dl.doubtnut.com/l/_vVskbqs5Fde6


Determine the charge on each capacitor, if the

combination is connected to a 100 V supply.

Watch Video Solution

61. In a parallel plate capacitor with air

between the plates, each plate has an area of

 and the distance between the6 × 10− 3m2

https://dl.doubtnut.com/l/_vVskbqs5Fde6
https://dl.doubtnut.com/l/_9m2CFndGWTmg


plates is 3 mm. Calculate the capacitance of

the capacitor. If this capacitor is connected to

a 100 V supply, what is the charge on each

plate of the capacitor?

Watch Video Solution

62. A parallel plate capacitor a air between its

plates having plate area of 6*10^-3 m^2 and

separation between them 3 mm is connected

to a 100 V battery. Explain what would happen

when a 3 mm thick mica sheet (of dielectric

https://dl.doubtnut.com/l/_9m2CFndGWTmg
https://dl.doubtnut.com/l/_3mTZWekn0jXz


constant = 6) were inserted between the

plates, while the voltage supply remained

connected.

Watch Video Solution

63. A parallel plate capacitor a air between its

plates having plate area of 6*10^-3 m^2 and

separation between them 3 mm is connected

to a 100 V battery. Explain what would happen

when a 3 mm thick mica sheet (of dielectric

https://dl.doubtnut.com/l/_3mTZWekn0jXz
https://dl.doubtnut.com/l/_hQoz1u8aow8N


constant = 6) were inserted between the

plates, after the supply was disconnected.

Watch Video Solution

64. A 12pF capacitor is connected to a 50V

battery. How much electrostatic energy is

stored in the capacitor?

Watch Video Solution

https://dl.doubtnut.com/l/_hQoz1u8aow8N
https://dl.doubtnut.com/l/_otM2zGC4nKDD


65. A 600pF capacitor is charged by a 200V

supply. It is then disconnected from the supply

and is connected to another uncharged 600

pF capacitor. How much electrostatic energy is

lost in the process?

Watch Video Solution

66. A charge of 8 mC is located at the origin.

Calculate the work done in taking a small

charge of  from a point P (0, 0, 3−2 × 10− 9C

https://dl.doubtnut.com/l/_ixQYD1QDEyBG
https://dl.doubtnut.com/l/_XiYtHhDAGWT0


cm) to a point Q (0, 4 cm, 0), via a point R (0, 6

cm, 9 cm).

Watch Video Solution

67. A cube of side b has a charge q at each of

its vertices. Determine the potential and

electric �eld due to this charge array at the

centre of the cube.

Watch Video Solution

https://dl.doubtnut.com/l/_XiYtHhDAGWT0
https://dl.doubtnut.com/l/_9EmFItWbhJAh


68. Two tiny spheres carrying charges

 are located 30 cm apart.

Find the potential and electrical �eld at the

mid-point of the line joining the two charges.

Watch Video Solution

1.5μC and 2.5μC

69. Two tiny spheres canying charges 

and  are located 30 cm apart. Find the

potential and electric �eld: at a point 10 cm

1.5μC

2.5μC

https://dl.doubtnut.com/l/_Qa8u5j6iirNs
https://dl.doubtnut.com/l/_VBmlIGz0yBmh


from this midpoint in a plane normal to the

line and passing through the mid-point.

Watch Video Solution

70. A spherical conducting shell of inner radius

 and outer radius  has a charge Q as

shown in the �gure. 

 A charge

r1 r2

https://dl.doubtnut.com/l/_VBmlIGz0yBmh
https://dl.doubtnut.com/l/_MTpCaTmcUWmX


q is placed at the centre of the shell. What is

the surface charge density of the inner and

outer sufaces of the shell?

Watch Video Solution

71. A spherical conducting shell of inner radius

 and outer radius  has a charge Q as

shown in the �gure. 

r1 r2

https://dl.doubtnut.com/l/_MTpCaTmcUWmX
https://dl.doubtnut.com/l/_hOWQ61oBrVBH


Is the

electric �eld isnide a cavity (with no charge)

zero, even if the shell is not spherical, but has

any irregular shape? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_hOWQ61oBrVBH


72. Show that the normal component of

electrostatic �eld has a discontinuity from one

side of a charged surface to another given by

 where  is a unit vector

normal to the surface at a point and is the

surface charge density at that point. (The

direction of  is from side 1 to side 2.) Hence

show that just outside a conductor, the

electric �eld is

Watch Video Solution

(E2 − E1)n̂ =
σ

ε0
n̂

n̂

σn̂/ε0

https://dl.doubtnut.com/l/_KHJRpd33MWAq
https://dl.doubtnut.com/l/_PG9W5vG1BjP2


73. Show that the normal component of

electrostatic �eld has a discontinuity from one

side of a charged surface to another given by

 where n is a unit vector

normal to the surface at a point and is the

surface charge density at that point. (The

direction of  is from side 1 to side 2.) Hence

show that just outside a conductor, the

electric �eld is  . Show that the

tangential component of electrostatic �eld is

continuous from one side of a charged surface

to another.

Watch Video Solution

(E2 − E1)n̂ =
σ

ε0

n̂

σn̂/ε0

https://dl.doubtnut.com/l/_PG9W5vG1BjP2


74. A long charged cylinder of linear charged

density  is surrounded by a hollow co-axial

conducting cylinder. What is the electric �eld

in the space between the two cylinders?

Watch Video Solution

λ

75. In a hydrogen atom, the electron and

proton are bound at a distance of about 0.53

A. (a) Estimate the potential energy of the

https://dl.doubtnut.com/l/_PG9W5vG1BjP2
https://dl.doubtnut.com/l/_tTYsJ6qa8sUY
https://dl.doubtnut.com/l/_sLOkV86qMO7C


system in eV, taking the zero of the potential

energy at in�nite separation of the electron

from proton. (b) What is the minimum work

required to free the electron, given that its

kinetic energy in the orbit is half the

magnitude of potential energy obtained in

(a)?

Watch Video Solution

76. In a hydrogen atom, the electron and

proton are bound at a distance of about 0.53

https://dl.doubtnut.com/l/_sLOkV86qMO7C
https://dl.doubtnut.com/l/_9vmd7xo23r0v


A. (a) Estimate the potential energy of the

system in eV, taking the zero of the potential

energy at in�nite separation of the electron

from proton. (b) What is the minimum work

required to free the electron, given that its

kinetic energy in the orbit is half the

magnitude of potential energy obtained in

(a)?

Watch Video Solution

https://dl.doubtnut.com/l/_9vmd7xo23r0v


77. In a hydrogen atom, the electron and

proton are bound at a distance of about 0.53

A: (a) Estimate the potential energy of the

system in eV, if the zero of potential energy is

taken at  separation of the electron

from proton? (b) What is the minimum work

required to free the electron, given that its

kinetic energy in the orbit is half the

magnitude of potential energy obtained in

(a)?

Watch Video Solution

1.06
∘
A

https://dl.doubtnut.com/l/_Ag4JQMuFekJs


78. If one of the two electrons of a 

molecule is removed, we get a hydrogen

molecular ion  . In the ground state of an 

 , the two protons are separated by

roughly . and the electron is roughly 1 A

from each proton. Determine the potential

energy of the system. Specify your choice of

the zero of potential energy.

Watch Video Solution

H2

H +
2

H +
2

1.5
∘
A

https://dl.doubtnut.com/l/_iMkQ2FEF6ZFa


79. Two charged conducting spheres of radii a

and b are connected to each other by a wire.

What is the ratio of electric �elds at the

surfaces of the two spheres? Use the result

obtained to explain why charge density on the

sharp and pointed ends of a conductor is

higher than on its �atter portions.

Watch Video Solution

https://dl.doubtnut.com/l/_tSzM9TTZKG9n


80. Two charges  and  are located point

(0, 0, -a) and (0, 0, a) respectively:

What is the electrostatic potential at the

points (0,0,z) and (x,y,0) ?

Watch Video Solution

−q +q

81. Two charges -q and +q are located at points

(0, 0, -a) and (0, 0, a), respectively. How much

work is done in moving a small test charge

from the point (5,0,0) to (-7,0,0) along the x-

https://dl.doubtnut.com/l/_KFh4jNpVWVxn
https://dl.doubtnut.com/l/_rNC8pMt2ScB8


axis? Does the answer change if the path of

the test charge between the same points is

not along the x-axis?

Watch Video Solution

82. In �gure 

 Shows a

charge array known as an electric quadrupole.

For a point P on the axis of the quadrupole,

https://dl.doubtnut.com/l/_rNC8pMt2ScB8
https://dl.doubtnut.com/l/_JohRhrHSsQIx


obtain the dependence of potential on

distance r for r/a >> 1.

Watch Video Solution

83. An electrical technician requires a

capacitance of  in a circuit across a

potential di�erence of 1 kV. A large number of

 capacitors are available to him each of

which can withstand a potential di�erence of

not more than 400 V. Suggest a possible

2μF

1μF

https://dl.doubtnut.com/l/_JohRhrHSsQIx
https://dl.doubtnut.com/l/_8TXJgWRC2hk2


arrangement that requires the minimum

number of capacitors.

Watch Video Solution

84. Obtain the equivalent capacitance of the

following netweork shown in the �gure 

 For a

https://dl.doubtnut.com/l/_8TXJgWRC2hk2
https://dl.doubtnut.com/l/_0NbEIJmKCtgn


300 V supply, determine the charge and

voltage across each capacitor. Given that

.

Watch Video Solution

C1 = C4 = 100pF and C2 = C3 = 200pF

85. The plates of a parallel plate capacitor have

an area of  each and are separated by

2.5 mm. The capacitor is charged by

connecting it to a 400 V supply. How much

electrostatic energy is stored by the

capacitor?

90cm2

https://dl.doubtnut.com/l/_0NbEIJmKCtgn
https://dl.doubtnut.com/l/_401FYJHFILY6


Watch Video Solution

86. The plates of a parallel plate capacitor have

an area of  each and are separated by

2.5 mm. The capacitor is charged by

connecting it to a 400 V supply. (a) How much

electrostatic energy is stored by the

capacitor? (b) View this energy as stored in

the electrostatic �eld between the plates, and

obtain the energy per unit volume u. Hence

arrive at a relation between u and the

90cm2

https://dl.doubtnut.com/l/_401FYJHFILY6
https://dl.doubtnut.com/l/_zp8kZqHpDXew


magnitude of electric �eld E between the

plates.

Watch Video Solution

87. A  capacitor is charged by a 200 V

supply. It is then disconnected from the

supply, and is connected to another

uncharged  capacitor. How much

electrostatic energy of the �rst capacitor is

lost in the form of heat and electromagnetic

radiation?

4μF

2μF

https://dl.doubtnut.com/l/_zp8kZqHpDXew
https://dl.doubtnut.com/l/_bVovQBQyJp7Q


Watch Video Solution

88. Show that the force on each plate of a

parallel plate capacitor has a magnitude equal

to (1/2) QE, where Q is the charge on the

capacitor, and E is the magnitude of electric

�eld between the plates. Explain the origin of

the factor 1/2.

Watch Video Solution

https://dl.doubtnut.com/l/_bVovQBQyJp7Q
https://dl.doubtnut.com/l/_aBEDakkco2UQ


89. A spherical capacitor consists of two

concentric spherical conductors, held in

position by suitable insulating supports (Fig.

2.36). Show that the capacitance of a spherical

capacitor is given by  where 

 and  are the radii of outer and inner

C =
4πε0r1r2

(r1) − (r2)

r1 r2

https://dl.doubtnut.com/l/_C1cdEr7ebMyM


spheres, respectively.:

Watch Video Solution

90. A spherical capacitor has an inner sphere

of radius 12 cm and an outer sphere of radius

13 cm. The outer sphere is earthed and the

https://dl.doubtnut.com/l/_C1cdEr7ebMyM
https://dl.doubtnut.com/l/_n1psuxYw4VDe


inner sphere is given a charge of . The

space between the concentric spheres is �lled

with a liquid of dielectric constant 32.

Determine the capacitance of the capacitor.

Watch Video Solution

2.5μC

91. A spherical capacitor has an inner sphere of

radius 12 cm and an outer sphere of radius 13

cm. The outer sphere is earthed and the inner

sphere is given a charge of . The space

between the concentric spheres is �lled with a

2.5μC

https://dl.doubtnut.com/l/_n1psuxYw4VDe
https://dl.doubtnut.com/l/_2DjxLz3xpybt


liquid of dielectric constant 32. What is the

potential of the inner sphere?

Watch Video Solution

92. A spherical capacitor has an inner sphere

of radius 12 cm and an outer sphere of radius

13 cm. The outer sphere is earthed and the

inner sphere is given a charge of . The

space between the concentric spheres is �lled

with a liquid of dielectric constant 32.

Compare the capacitance of this capacitor

2.5μC

https://dl.doubtnut.com/l/_2DjxLz3xpybt
https://dl.doubtnut.com/l/_kA9oHIeEgGgf


with that of an isolated sphere of radius 12 cm.

Explain why the latter is much smaller.

Watch Video Solution

93. Answer carefully: Two large conducting

spheres carrying charges  and  are

brought close to each other. Is the magnitude

of electrostatic force between them exactly

given by , where r is the

distance between their centres?

Watch Video Solution

Q1 Q2

((Q1Q2) /(4πε0r
2))

https://dl.doubtnut.com/l/_kA9oHIeEgGgf
https://dl.doubtnut.com/l/_H32lAslmpNYB


94. Answer carefully: If Coulomb’s law involved

 dependence (instead of ), would

Gauss’s law be still true ?

Watch Video Solution

1/r3 1/r2

95. Answer carefully: A small test charge is

released at rest at a point in an electrostatic

�eld con�guration. Will it travel along the �eld

line passing through that point?

Watch Video Solution

https://dl.doubtnut.com/l/_H32lAslmpNYB
https://dl.doubtnut.com/l/_Y2EkpbnEaifX
https://dl.doubtnut.com/l/_iJKY8IgK3YIb


96. What is the work done by the �eld of a

necleus in a complete circular orbit of the

electron? What if the orbit is elliptical?

Watch Video Solution

97. Answer carefully: We know that electric

�eld is discontinuous across the surface of a

charged conductor. Is electric potential also

discontinuous there?

https://dl.doubtnut.com/l/_iJKY8IgK3YIb
https://dl.doubtnut.com/l/_bvwdm1Mj6oQq
https://dl.doubtnut.com/l/_FASuvpsTIZrM


Watch Video Solution

98. Answer carefully: What meaning would you

give to the capacitance of a single conductor?

Watch Video Solution

99. Answer carefully: Guess a possible reason

why water has a much greater dielectric

constant (= 80) than say, mica (= 6).

Watch Video Solution

https://dl.doubtnut.com/l/_FASuvpsTIZrM
https://dl.doubtnut.com/l/_lOZerEK4IMd5
https://dl.doubtnut.com/l/_Ylpp9Ugf304d


100. A cylindrical capacitor has two co-axial

cylinders of length 15 cm and radii 1.5 cm and

1.4 cm. The outer cylinder is earthed and the

inner cylinder is given a charge of .

Determine the capacitance of the system and

the potential of the inner cylinder. Neglect end

e�ects (i.e., bending of �eld lines at the ends).

Watch Video Solution

3.5μC

https://dl.doubtnut.com/l/_Ylpp9Ugf304d
https://dl.doubtnut.com/l/_R4VYnhZeAWmL


101. A parallel plate capacitor is to be designed

with a voltage rating 1 kV, using a material of

dielectric constant 3 and dielectric strength

about . (Dielectric strength is the

maximum electric �eld a material can tolerate

without breakdown, i.e., without starting to

conduct electricity through partial ionisation.)

For safety, we should like the �eld never to

exceed, say 10% of the dielectric strength.

What minimum area of the plates is required

to have a capacitance of 50 pF?

Watch Video Solution

107Vm− 1

https://dl.doubtnut.com/l/_Mp9NkJwfugPU


102. Describe schematically the equipotential

surfaces corresponding to- a constant electric

�eld in the z-direction.

Watch Video Solution

103. Describe schematically the equipotential

surfaces corresponding to - a �eld that

uniformly increases in magnitude but remains

in a constant (say, z) direction.

https://dl.doubtnut.com/l/_Mp9NkJwfugPU
https://dl.doubtnut.com/l/_DmzMi3O3uAW2
https://dl.doubtnut.com/l/_CzxYXSXFzqFm


Watch Video Solution

104. Describe schematically the equipotential

surfaces corresponding to - a single positive

charge at the origin.

Watch Video Solution

105. Describe schematically the equipotential

surfaces corresponding to - a uniform grid

consisting of long equally spaced parallel

charged wires in a plane.

https://dl.doubtnut.com/l/_CzxYXSXFzqFm
https://dl.doubtnut.com/l/_o8Pv0cdLnXLh
https://dl.doubtnut.com/l/_myuFVSlypApN


Watch Video Solution

106. In a Van de Graa� type generator a

spherical metal shell is to be a 

electrode. The dielectric strength of the gas

surrounding the electrode is .

What is the minimum radius of the spherical

shell required? (You will learn from this

exercise why one cannot build an electrostatic

generator using a very small shell which

requires a small charge to acquire a high

potential.)

15 × 106V

5 × 107Vm− 1

https://dl.doubtnut.com/l/_myuFVSlypApN
https://dl.doubtnut.com/l/_hitsUPMw7TnT


Watch Video Solution

107. A small sphere of radius  and charge 

is enclosed by a spherical shell of radius 

and charge . Show that if  is positive,

charge will necessarily �ow from the sphere to

the shell (when the two are connected by a

wire) no matter what the charge  on the

shell is.

Watch Video Solution

r1 q1

r2

q2 q1

q2

https://dl.doubtnut.com/l/_hitsUPMw7TnT
https://dl.doubtnut.com/l/_Ykw9OfovrJHN
https://dl.doubtnut.com/l/_y74vGNj8HMN6


108. Answer the following: The top of the

atmosphere is at about 400 kV with respect to

the surface of the earth, corresponding to an

electric �eld that decreases with altitude. Near

the surface of the earth, the �eld is about

. Why then do we not get an electric

shock as we step out of our house into the

open? (Assume the house to be a steel cage so

there is no �eld inside!)

Watch Video Solution

100Vm− 1

https://dl.doubtnut.com/l/_y74vGNj8HMN6


109. Answer the following: A man �xes outside

his house one evening a two metre high

insulating slab carrying on its top a large

aluminium sheet of area  . Will he get an

electric shock if he touches the metal sheet

next morning?

Watch Video Solution

1m2

110. Answer the following: The discharging

current in the atmosphere due to the small

https://dl.doubtnut.com/l/_UJo6CoU9RXAy
https://dl.doubtnut.com/l/_eVEFHQWFfG8v


conductivity of air is known to be 1800 A on an

average over the globe. Why then does the

atmosphere not discharge itself completely in

due course and become electrically neutral? In

other words, what keeps the atmosphere

charged?

Watch Video Solution

111. Answer the following: What are the forms

of energy into which the electrical energy of

https://dl.doubtnut.com/l/_eVEFHQWFfG8v
https://dl.doubtnut.com/l/_R7VqAbsF539S


the atmosphere is dissipated during a

lightning?

Watch Video Solution

112. An arbitraty surface enclose a dipole. What

is the electric �ux through this surface?

Watch Video Solution

113. A spherical conduting shell of inner radius

 and outer radius  has a charge Q. Ar1 r2

https://dl.doubtnut.com/l/_R7VqAbsF539S
https://dl.doubtnut.com/l/_gHsnicgLWrsi
https://dl.doubtnut.com/l/_nRM6YnRRU9BL


charge q is placed at the centre of the shell.

Write the expression for the electric �eld at a

point  from the centre of the spherical

shell.

Watch Video Solution

x > r2

114. A spherical conducting shell of inner

radius  and outer radius  has a charge Q. A

charge q is placed at the centre of the shell.

What is the surface charge density on the

inner and outer surfaces of the shell?

r1 r2

https://dl.doubtnut.com/l/_nRM6YnRRU9BL
https://dl.doubtnut.com/l/_5jULhW122vEE


Watch Video Solution

115. The dimensions of an atom are of the

order of an angstrom. Thus there must be

large electric �elds between the protons and

electrons. Why, then is the electrostatic �eld

inside a conductor zero?

Watch Video Solution

116. Sketch the electric �eld lines for a

uniformly charged hollow cylinder as shown in

https://dl.doubtnut.com/l/_5jULhW122vEE
https://dl.doubtnut.com/l/_WvteDFB13ERe
https://dl.doubtnut.com/l/_I4fPzxBgeDVO


the �gure. 

Watch Video Solution

https://dl.doubtnut.com/l/_I4fPzxBgeDVO


117. If the total charge enclosed by a surface is

zero, does it imply that the electric �eld

everywhere on the surface is zero? Conversely,

if the electric �eld everywhere on a surface is

zero, does it imply that net charge inside is

zero.

Watch Video Solution

https://dl.doubtnut.com/l/_fdkfkzIxZL4A


118. Shows a cube with side of length a. 

 What

will the total �ux through the faces of the

cube, if a charge q is placed at 

A, a corner of the cube?

Watch Video Solution

https://dl.doubtnut.com/l/_yxBj1hGzZVtM
https://dl.doubtnut.com/l/_TcrHhg7vrqBG


119. Shows a cube with side of length a. 

 What

will the total �ux through the faces of the

cube, if a charge q is placed at 

B, mid-point of an edge of the cube?

Watch Video Solution

https://dl.doubtnut.com/l/_TcrHhg7vrqBG


120. Shows a cube with side of length a. 

 What

will the total �ux through the faces of the

cube, if a charge q is placed at 

C, centre of the face of the cube?

Watch Video Solution

https://dl.doubtnut.com/l/_mlRhTuiwCkpv
https://dl.doubtnut.com/l/_5UiJA6TrfjAp


121. Shows a cube with side of length a. What

will the total �ux through the faces of the

cube, if a charge q is placed at 

D, mid-point of B and C? 

Watch Video Solution

https://dl.doubtnut.com/l/_5UiJA6TrfjAp


122. A paisa coin is made up of Al-Mg alloy and

weights 0.75g. It has a square shape and its

diagonal measures 17 mm. it is electrically

neutral and contains equal amounts of

positive and negative charges.

Treating the paisa coins made up of only Al,

�nd the magnitude of equal number of

positively and negatively charages. what

conclusion do you draw from this magnitude?

Watch Video Solution

https://dl.doubtnut.com/l/_VcYcopjj5oqQ
https://dl.doubtnut.com/l/_ArkxzeJPjcL8


123. Consider a coin, It is electrically neutral

and contains equal amounts of positive and

negative charge of magnitude .

Suppose that these equal charages were

concentrated two point charges separated by 

100 m(-length of a long building),�nd the force

on each such point charge in this case. What

do you conclude from these results?

Watch Video Solution

34.8kC

https://dl.doubtnut.com/l/_ArkxzeJPjcL8


124. Consider a coin, It is electrically neutral

and contains equal amounts of positive and

negative charge of magnitude .

Suppose that these equal charages were

concentrated two point charges separated by 

100 m(-length of a long building),�nd the force

on each such point charge in this case. What

do you conclude from these results?

Watch Video Solution

34.8kC

https://dl.doubtnut.com/l/_SM45QsckNQtN


125. Consider a coin, It is electrically neutral

and contains equal amounts of positive and

negative charge of magnitude .

Suppose that these equal charages were

concentrated two point charges separated by 

100 m(-length of a long building),�nd the force

on each such point charge in this case. What

do you conclude from these results?

Watch Video Solution

34.8kC

https://dl.doubtnut.com/l/_7zboEJoy077j


126. Represents a crystal a crystal unit of

cesium chloride (CsCl). 

 The Cs

atoms are situated at the corners of a cube of

side 0.4 nm, whereas a Cl atom is situated at

the centre of the cube. The Cs atoms are

de�cient in one electron, while the Cl atom

carries an excess electron. What is the net

https://dl.doubtnut.com/l/_daGIZ4z1ABVG


electric �eld on the Cl atom due to eight Cs

atoms?

Watch Video Solution

127. Represents a crystal a crystal unit of

cesium chloride (CsCl). 

 The Cs

https://dl.doubtnut.com/l/_daGIZ4z1ABVG
https://dl.doubtnut.com/l/_M1MSnZ5w6ngp


atoms are situated at the corners of a cube of

side 0.4 nm, whereas a Cl atom is situated at

the centre of the cube. The Cs atoms are

de�cient in one electron, while the Cl atom

carries an excess electron. Suppose that the Cs

atom at the corner A is missing. What is the

net force now on the Cl atom due to the seven

remaining Cs atoms?

Watch Video Solution

https://dl.doubtnut.com/l/_M1MSnZ5w6ngp


128. Two charges q and -3q are placed �xed on

X-axis separated by distance 'd'. Where should

a thrd charge 2q be placed such that it will not

experience any force?

Watch Video Solution

https://dl.doubtnut.com/l/_hmsgF0ReCbOX


129. In �gure Which charges are positive? 

Watch Video Solution

130. In �gure Which charge has the largest

magnitude? Why? 

https://dl.doubtnut.com/l/_XW2z5373x0Wa
https://dl.doubtnut.com/l/_AfYYexrosCRf


Watch Video Solution

131. In �gure In which region or regions of the

�gure could the electric �eld be zero nearA,

https://dl.doubtnut.com/l/_AfYYexrosCRf
https://dl.doubtnut.com/l/_jaGcEem2yrY0


nearB, near C or nowhere. Justify your answer. 

Watch Video Solution

132. Five charges, q each, are placed at the

corners of a regular pentagon of side a as

shown in the �gure. 

https://dl.doubtnut.com/l/_jaGcEem2yrY0
https://dl.doubtnut.com/l/_h6JbQ5qobD7f


 What

will be the electric �eld at O, the centre of the

pentagon? What will be the electric �eld at O,

� the charge from one of the corners (Say A) is

removed? What will be the electric �eld at O, if

the charge q at A is repalced by - q?

Watch Video Solution

https://dl.doubtnut.com/l/_h6JbQ5qobD7f
https://dl.doubtnut.com/l/_rBKApkvOqq2n


133. Five charges, q each, are placed at the

corners of a regular pentagon of side a as

shown in the �gure. 

 How

would your answer to be a�ected, if pentagon

is replaced by n-sided regular polygon with

charge q at each of its corners?

https://dl.doubtnut.com/l/_rBKApkvOqq2n


Watch Video Solution

134. Consider two conducting spheres of radii

of  and  with . If the two are at

the same potential the larger sphere has more

charge than the smaller spheres. State

whether the charge density of the smaller

sphere is more or less than that of the larger

one.

Watch Video Solution

R1 R2 R1 > R2

https://dl.doubtnut.com/l/_rBKApkvOqq2n
https://dl.doubtnut.com/l/_kue3T9h8nwDB


135. Do free electrons travel to region of

higher potential or lower potential?

Watch Video Solution

136. Can there be potential di�erence between

two adjacent conductors which carry the same

positive charge?

Watch Video Solution

https://dl.doubtnut.com/l/_DVduUOnhIjcp
https://dl.doubtnut.com/l/_IuMES4IOc3SY


137. Can the potential function have a

maximum or minimum in free space?

Watch Video Solution

138. A test charge q is made to move in the

electric �eld of a point charge Q along two

di�erent closed paths. Fig. First path has

sections along and perpendicular loop of the

same area as the �rst loop. How does the work

https://dl.doubtnut.com/l/_Vn8VvZh6KokS
https://dl.doubtnut.com/l/_dLe4e637XsvB


done compare in the two cases? 

Watch Video Solution

139. A capacitor has some dielectric between

its plates, and the capacitor is connected to a

DC source. The battery is now disconnected

https://dl.doubtnut.com/l/_dLe4e637XsvB
https://dl.doubtnut.com/l/_wF0tCl2tb83i


and then the dielectric is removed. State

whether the capacitance, the energy stored in

it, electric �eld, charged stored and the

voltage will increase, decrease or remains

constant.

Watch Video Solution

140. Prove that, if an insulated, unchanged

conductor is placed near a charged conductor,

and no other conductors are present, the

uncharged body must be intermediate in

https://dl.doubtnut.com/l/_wF0tCl2tb83i
https://dl.doubtnut.com/l/_mdQJMvqOFa74


potential between that of the charged body

and that of in�nity.

Watch Video Solution

141. Electric �eld is the electrostatic force per

unit charge acting on a vanishingly small test

charge placed at that point. It is a vector

quantity and the electric �eld inside a charged

conductor is zero. Electric �ux  is the total

number of electric lines of force passing

through a surface in a direction normal to the

ϕ

https://dl.doubtnut.com/l/_mdQJMvqOFa74
https://dl.doubtnut.com/l/_eOtbG1bkPmSI


surface when the surface is placed inside the

electric �eld.

 

A positive charge Q is uniformly distributed

along the circular ring of radius R. A small test

charge q is placed at the centre of te ring as

shown.

Watch Video Solution

ϕ = ∮
→
E .

→
ds =

q

ε0

https://dl.doubtnut.com/l/_eOtbG1bkPmSI


142. A positive charge Q is uniformly

distributed along a circular ring of radius R. A

small test charge q is placed at the centre of

the ring.

Watch Video Solution

143. Two identical conducting spheres M and N

has charge  respectively. A third

identical neutral spehre P is brought in

qM and qN

https://dl.doubtnut.com/l/_eOtbG1bkPmSI
https://dl.doubtnut.com/l/_xfLlJliWTPz5
https://dl.doubtnut.com/l/_Ej10f5vw83Rn


contact with M and then separated. Now,

sphere P is brought in contact with N and

then separated. Find out �nal charge on the

spehre P.

Watch Video Solution

144. Two concentric hollow spheres are

arranged as shown in the �gure. If a charge +Q

is given to the outer sphere, �nd charge

https://dl.doubtnut.com/l/_Ej10f5vw83Rn
https://dl.doubtnut.com/l/_1s9qwL7L02PK


induced on the inner sphere. 

Watch Video Solution

145. Electric �eld and a dipole are in same

direction. When the dipole is de�ected

through a small angle, does it exhibit S.H.M?

Watch Video Solution

https://dl.doubtnut.com/l/_1s9qwL7L02PK
https://dl.doubtnut.com/l/_RpWG3a97xVTu


146. An electric dipole of dipole moment  is

lying along a uniform electric �eld . What is

the work done in rotating the dipole through

?

Watch Video Solution

→
p

→
E

90∘

147. An electric dipole has the magnitude of its

chawrge q and its dipole moment is p. It is

placed in a uniform electric �eld. If the dipole

https://dl.doubtnut.com/l/_RpWG3a97xVTu
https://dl.doubtnut.com/l/_A5sgdpvsCLOS
https://dl.doubtnut.com/l/_Daoj0NiSVRpt


moment is along the direction of the �eld,

what is the force on its and its potential

energy?

Watch Video Solution

148. Electric �eld inside a sphere varies with

distance as A r. Find the total charge enclosed

within the sphere, if A = 3,000  and R =

30 cm, where R is radius of the sphere.

Watch Video Solution

Vm− 2

https://dl.doubtnut.com/l/_Daoj0NiSVRpt
https://dl.doubtnut.com/l/_dyR2arUX3tft
https://dl.doubtnut.com/l/_4nJQBBOqpYlq


149. The electric �eld at a distance 3R/2 from

the centre of a charge conducting spherical

shell of radius R is E. The electric �eld at a

distance R/2 from the centre of the sphere is

A. zero

B. E

C. E/2

D. E/3

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_4nJQBBOqpYlq


150. A ring of radius R is uniformly charged by

+ Q charge. Find potential at an axial point,

which is situated at distance r from the centre

and hence deduce electric �eld.

Watch Video Solution

151. A charge Q is given to a conducting cone.

Is charge density on the cone it all the points

is same?

https://dl.doubtnut.com/l/_4nJQBBOqpYlq
https://dl.doubtnut.com/l/_or5u5JL9kDUt
https://dl.doubtnut.com/l/_6bHw2ZHLL9eX


Watch Video Solution

152. A charge Q is given to a conducting cone.

Is electric potential at all the points on the

surface of the cone same?

Watch Video Solution

153. Dielectric strength of air is .

If electric potential on a sphere can be

, then �nd the minimum radius of

the sphere.

3 × 106Vm− 1

9 × 106V

https://dl.doubtnut.com/l/_6bHw2ZHLL9eX
https://dl.doubtnut.com/l/_kFTeG797ljEE
https://dl.doubtnut.com/l/_WnaHLQfwxze2


Watch Video Solution

154. Is the electrostatic potential necessarily

zero at a point where the electric �eld

strength is zero? Give an example to illustrate

your answer.

Watch Video Solution

155. Two parallel metal plates having charge

+Q and -Q face each other at a certain

https://dl.doubtnut.com/l/_WnaHLQfwxze2
https://dl.doubtnut.com/l/_0MisPZ9p2LM1
https://dl.doubtnut.com/l/_c67AJnXawbEH


distance between them. If the plates are now

dipped in kerosene oil tank, the uniform

electric �eld between the plates will

A. increase

B. decreases

C. remain same

D. becomes zero.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_c67AJnXawbEH
https://dl.doubtnut.com/l/_LW9iWWyMQ3cu


Exercise

156. A capacitor of plate area A and separation

between plates d is half �lled with dielectric of

dielectric constant K. What is equivalent

capacitance?

Watch Video Solution

1. A charge q is placed at the centre of line

joining two equal charges Q. Show that the

https://dl.doubtnut.com/l/_LW9iWWyMQ3cu
https://dl.doubtnut.com/l/_XzZDNurFEwbl


system of three charges will be in equilibrium

if q = -Q/4

A. Q/2

B. 

C. Q/4

D. 

Answer:

Watch Video Solution

−Q/2

−Q/4

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


2. Two opposite corners of a square carry Q

charges each and the other two opposite

corners of the square carry q charge each. If

the resutlant force on Q is zero, how are Q and

q related?

A. 

B. 1

C. 

D. 

Answer:

−1

−2√2

−1/√2

https://dl.doubtnut.com/l/_uXM4nj3ihRSL


Watch Video Solution

3. A copper ball of density  cm in

diameter is immersed in oil of density

. If the ball remains suspended in oil

in a uniform electric �eld of intensity

 acting in upward direction,

what is the charge on the ball?

A. 

B. 

C. 

8.6gcm− 3

0.8gcm− 3

36, 000NC − 1

3.3 × 10− 18C

3.2 × 10− 18C

1.6 × 10− 18C

https://dl.doubtnut.com/l/_uXM4nj3ihRSL
https://dl.doubtnut.com/l/_8wE2R4jFgYpW


D. 

Answer:

Watch Video Solution

4.8 × 10− 18C

4. Two point charges of 

are placed 8 cm apart in air. Determine the

position of the point at which the resultant

electric �eld is zero.

A. 2 L

+16μC and − 9μC

https://dl.doubtnut.com/l/_8wE2R4jFgYpW
https://dl.doubtnut.com/l/_VX6B0r33OSSr


B. L/4

C. 8 L

D. 4 L

Answer:

Watch Video Solution

5. A spherical conductor of radius 12 cm has a

charge of  distributed uniformly

on its surface. What is the electric �eld inside

the sphere?

1.6 × 10− 7C

https://dl.doubtnut.com/l/_VX6B0r33OSSr
https://dl.doubtnut.com/l/_gOeyr5yP7Zp0


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

− ĵ
q

2π2eπslona2

ĵ
q

2π2eπslona2

− ĵ
q

4π2eπslona2

ĵ
q

4π2eπslona2

6. An electric dipoole, when placed at an angle

 with a uniform electric �eld of ,

expereinces a torque of N m.

30∘ 104NC − 1

9 × 10− 26

https://dl.doubtnut.com/l/_gOeyr5yP7Zp0
https://dl.doubtnut.com/l/_i0UxPJeUJHol


Calculate the dipole moment and electrostatic

potential energy in this position.

A. a torque as well as translational force

B. a torque only

C. a translational force only in the direction

of the �eld.

D. a translational force only in a direction

normal to the direction of the �eld.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_i0UxPJeUJHol


7. A charged ball B hangs from a silk thread S,

which makes an angle  with a large charged

conducting sheet P as shown in Fig. Show that

the surface charge density of the sheet is

proportional to .

A. cos 

B. 

C. 

D. 

θ

tan θ

θ

cot θ

sin θ

tan θ

https://dl.doubtnut.com/l/_i0UxPJeUJHol
https://dl.doubtnut.com/l/_Fu5eNwPsDg8R


Answer:

Watch Video Solution

8. A charged particle q is placed at the centre

O of the cube (ABCDEFGH) of length L. Another

same charge q is placed at a distance L from O.

Then, the electric �ux through ABCD is

A. 

B. zero

C. 

q/4πε0L

q/2πε0L

https://dl.doubtnut.com/l/_Fu5eNwPsDg8R
https://dl.doubtnut.com/l/_UuvNEMKcCMqU


D. 

Answer:

Watch Video Solution

q/3πε0L

9. Two charged conducting spheres A and B

having radii a and b connected to each other

by a copper wire. Find the ratio of the electric

�elds at the surfaces of the two spheres.

A. 2: 1

https://dl.doubtnut.com/l/_UuvNEMKcCMqU
https://dl.doubtnut.com/l/_b6XK915KZPoa


B. 

C. 

D. 

Answer:

Watch Video Solution

1: 4

4: 1

1: 2

10. On moving a charge of 20 C by 2 cm, 2 J of

work is done. Then, the potential di�erence

between the points is

https://dl.doubtnut.com/l/_b6XK915KZPoa
https://dl.doubtnut.com/l/_XXsTxSEz31rT


A. 0.1 V

B. 8 V

C. 2 V

D. 0.5 V

Answer:

Watch Video Solution

11. The potential at a point at distance x from

some charge placed on X-axis is given by 

https://dl.doubtnut.com/l/_XXsTxSEz31rT
https://dl.doubtnut.com/l/_9gVPTZu5ApVE


(in volt) The electric �eld at a

distane x =  is given by

A.  (in the negative X-direction)

B.  (in the postive X-direction)

C.  (in the postive X-direction)

D.  (in the negative X-

direction)

Answer:

Watch Video Solution

V (x) =
20

x2 − 4

4μm

5/3V μm− 1

5/3V μm− 1

10/9V μm− 1

10/9V μm− 1

https://dl.doubtnut.com/l/_9gVPTZu5ApVE
https://dl.doubtnut.com/l/_QjMETfzAc2r4


12. Capacitance (in F) of a spherical conductor

of radius 1 m is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

1.1 × 10− 10

10− 6

9 × 10− 9

10− 3

https://dl.doubtnut.com/l/_QjMETfzAc2r4


13. A sheet of aluminium foil of negligible

thickness is introduced between the plates of

a capacitor. The capacitence of the capacitor.

A. decrease

B. remains unchanged

C. become in�nite

D. increase

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_bg0IDt3CEydF


14. 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. (n-1)C

B. (n+1)C

C. C

D. nC

Answer:

https://dl.doubtnut.com/l/_cCvCkbyXH9S6


Watch Video Solution

15. If n capacitors are connected in parallel to

a V volt source, then total energy of the

system is:

A. CV

B. 

C. 

D. 

Answer:

nCV 21

2

CV 2

(n)CV 21

2

https://dl.doubtnut.com/l/_cCvCkbyXH9S6
https://dl.doubtnut.com/l/_0Lf0O4oBJpQa


Watch Video Solution

16. A battery is used to charge a parallel plate

capacitor till the potential di�erece between

the plates becomes equal to the electromotive

force of the battery. The ratio of the energy

stored in the capacitor and the work done by

the battery will be

A. 44200

B. 44198

C. 1

https://dl.doubtnut.com/l/_0Lf0O4oBJpQa
https://dl.doubtnut.com/l/_6KvnOgVFgmdv


D. 2

Answer:

Watch Video Solution

17. A parallel plate capacitor with air between

the plates has capacitance of 9pF. The

separation between its plates is 'd'. The space

between the plates is now �lled with two

dielectrics. One of the dielectrics has dielectric

constant  and thickness d/3 while thek1 = 3

https://dl.doubtnut.com/l/_6KvnOgVFgmdv
https://dl.doubtnut.com/l/_3GUHwNVzkE7Y


other one has dielectric constant and

thickness . Capacitance of the capacitor is

now

A. 1.8 pF

B. 20.25 pF

C. 40.5 pF

D. 45 pF

Answer:

Watch Video Solution

k2 = 6

2d

3

https://dl.doubtnut.com/l/_3GUHwNVzkE7Y
https://dl.doubtnut.com/l/_41yIOyFkz7UE


18. A fully charged capacitor has a capacitance

'C'. It is discharged through a small coil of

resistance wire embedded in a thermally

insulated block of speci�c heat capacity 's' and

mass 'm'. If the temperature of the block is

raised by , the potential di�erence 'V'

across the capacitance is

A. 

B. 

C. 

D. 

ΔT

( )
√2mCΔT

s

mCΔT

s

msΔT

C

√
2msΔT

C

https://dl.doubtnut.com/l/_41yIOyFkz7UE


Answer:

Watch Video Solution

19. The unit of permittivity of free space (E_0)

is :

A. 

B. 

C. 

D. 

CN − 1m− 1

Nm2C − 2

C 2N − 1M − 2

C 2N − 2m− 2

https://dl.doubtnut.com/l/_41yIOyFkz7UE
https://dl.doubtnut.com/l/_jpiPExfj2gz7


Answer:

Watch Video Solution

20. When air is replaced by a dielectric

medium of dielectric constant K, the maximum

force of attraction between two charges

separated by a distance

A. decrease K times

B. remains unchanged

C. increase K times

https://dl.doubtnut.com/l/_jpiPExfj2gz7
https://dl.doubtnut.com/l/_BdokuT7JtJCK


D. decrease  times

Answer:

Watch Video Solution

k2

21. A charge q is placed at the centre of the

line joining two exactly equal positive charges

Q. the system of three charges will be in

equilibrium, if q is equal to:

A. −Q/4

https://dl.doubtnut.com/l/_BdokuT7JtJCK
https://dl.doubtnut.com/l/_Ll6jzjN1rfbA


B. 

C. 

D. Q/2

Answer:

Watch Video Solution

+Q

−Q

22. Point charges + 4q, -q and +4 q are kept on

the X-axis at points x = 0, x = a and x = 2 a

respectively

https://dl.doubtnut.com/l/_Ll6jzjN1rfbA
https://dl.doubtnut.com/l/_1pvddcQ5zipi


A. Only - q is in stable equilibrium

B. None of the charges is in equilibrium

C. All the charges are in unstable

equilibrium

D. All the charges are in stable equilibrium.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_1pvddcQ5zipi


23. There is an electric �eld E in x-direction. If

the work done on moving a charge of 0.2C

through a distance of 2m along a line making

a angle  with x-axis is 4 J, then what is the

value of E?

A. 

B. 

C. 

D. 

Answer:

60∘

√3NC − 1

4NC − 1

5NC − 1

20NC − 1

https://dl.doubtnut.com/l/_lGuDHYZdeCH7


Watch Video Solution

24. A point Q lies on the perpendicular

bisector of an electrical dipole of dipole

moment p, If the distance of Q from the dipole

is r (much larger than the size of the dipole),

then electric �eld at Q is proportional to

A. 

B. 

C. 

p− 1 and r− 2

p and r− 2

p2 and r− 3

https://dl.doubtnut.com/l/_lGuDHYZdeCH7
https://dl.doubtnut.com/l/_57M2EkQqqLDo


D. 

Answer:

Watch Video Solution

p and r− 3

25. Dedce the expression for the torque acting

ona dipole of dipole moment  in the

presence of a uniform electric �eld 

A. 

B. 

→
p

→
E

→
p ×

→
E

→
p .

→
E

https://dl.doubtnut.com/l/_57M2EkQqqLDo
https://dl.doubtnut.com/l/_PEFPFgCctelx


C. 

D. 

Answer:

Watch Video Solution

→
p × (

→
E ×

→
p )

→
E .

→
p /p2

26. A semi-cricular arc of radius a is charged

unformly and the charge per unit length is .

The electric �eld at the centre is

A. 

λ

λ

4π2ε0a

https://dl.doubtnut.com/l/_PEFPFgCctelx
https://dl.doubtnut.com/l/_QfA5hrFmBzCC


B. 

C. 

D. 

Answer:

Watch Video Solution

λ

2πε0a
2

λ

2πεa

λ2

2πε0a

27. A point charge +q is placed at the mid

point of a cube of side b. The electric �ux

emerging from the cube is:

https://dl.doubtnut.com/l/_QfA5hrFmBzCC
https://dl.doubtnut.com/l/_tgZ8SPrdRugk


A. zero

B. 

C. epsilon_0`

D. 

Answer:

Watch Video Solution

q

ε0

6ql2

q

6l2ε0

28. A charge Q isenclosed by a Gaussian

spherical surface of radius R. If the radius is

doubled, then the outward electric �ux will

https://dl.doubtnut.com/l/_tgZ8SPrdRugk
https://dl.doubtnut.com/l/_1jxutoZHlAl6


A. increase four times

B. be reduced to half

C. remains the same

D. be doubled

Answer:

Watch Video Solution

29. A capacitor of capacitance C is charged to a

potential V and is placed inside a closed

https://dl.doubtnut.com/l/_1jxutoZHlAl6
https://dl.doubtnut.com/l/_SEoOR7GSGDa3


surface. The electric �ux through the closed

surface is

A. 

B. 

C. 

D. zero

Answer:

Watch Video Solution

CV /ε0

2CV /ε0

CV /2ε0

https://dl.doubtnut.com/l/_SEoOR7GSGDa3


30. A charge Q is placed at the corner of a

cube. The electric �ux through all the six faces

of the cube is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

Q

ε0

Q

6ε0

Q

8ε0

Q

3ε0

https://dl.doubtnut.com/l/_WHTXRgvwpqB9


31. An electric charge q is placed at one of the

corner of a cube of side a . The electric �ux on

one of its faces will be

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

q/aε0

q/(ε0a
2)

q/(4πε0a
2)

q

24ε0

https://dl.doubtnut.com/l/_isnDbAmMybk5


32. Some charge is being given to a conductor.

Then, its potential.

A. is maximum at surface

B. is maximum at centre

C. remains the same througout the

conductor

D. is maximum somewhere between surface

and centre.

Answer:

https://dl.doubtnut.com/l/_x2UHEndlE6jv


Watch Video Solution

33. The electric potential at a point in free

space due to charge Q coulomb is 

volts. The electric �eld at that points is

A. 

B. 

C. 

D. 

Answer:

Q × 1011

4πε0Q × 1020Vm− 1

4πε0Q × 1022Vm− 1

12πε0Q × 1020Vm− 1

12πε0Q × 1022Vm− 1

https://dl.doubtnut.com/l/_x2UHEndlE6jv
https://dl.doubtnut.com/l/_EhXA3rQmW5no


Watch Video Solution

34. Three concentric spherical metal sheels A,B

and C of radii a,b and c a'< 'b'<'c have surface

charge densities 

respectively. Find the potentials of three

sheels A,B and C.

A. 

B. 

C. 

+σ, − σ and + σ

VC ≠ VB ≠ VA

VC = VB = VA

VC = VA ≠ VB

https://dl.doubtnut.com/l/_EhXA3rQmW5no
https://dl.doubtnut.com/l/_XoPyQH44xLfS


D. 

Answer:

Watch Video Solution

35. In bringing an electron towards another

electrons, the electrostatic potential energy of

the system

A. increases

B. decreases

https://dl.doubtnut.com/l/_XoPyQH44xLfS
https://dl.doubtnut.com/l/_us5RHX4MJduS


C. remains unchanged

D. becomes zero.

Answer:

Watch Video Solution

36. Two metallic sphers of radii 1 cm and 2 cm

are given charges  C

respectively. If they are connected by a

conducting wire, the �nal charge on the

smaller sphere is

10− 2C and 5 × 10− 2

https://dl.doubtnut.com/l/_us5RHX4MJduS
https://dl.doubtnut.com/l/_MHqBI9ebN1b5


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

10− 2C

2 × 10− 2C

3 × 10− 2C

4 × 10− 2C

37. Three capacitors each of cpacitance C and

breakdown voltage V are joined in series. The

https://dl.doubtnut.com/l/_MHqBI9ebN1b5
https://dl.doubtnut.com/l/_md0pUfUSeQ7v


capacitance and break-down voltage of the

combination will be

A. 3C, V/3

B. C/3, 3V

C. 3C, 3V

D. C/3,V/3

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_md0pUfUSeQ7v


38. Three capacitors each of capacitance 

are to be connected in such a way that the

e�ective capacitance is . This can be done

by connecting.

A. all of them in series

B. all of them in parallel

C. two in parallel and one in series

D. C/2

Answer:

Watch Video Solution

4μF

6μF

https://dl.doubtnut.com/l/_Pookfi5zZOEg


Watch Video Solution

39. A parallel plate capacitor with oil between

the plates has a capacitance C(dielectric

constant of oil is 2). If the oil is removed, then

capacitance of the capacitor becomes

A. 

B. 2C

C. 

D. C/2

√2C

C /√2

https://dl.doubtnut.com/l/_Pookfi5zZOEg
https://dl.doubtnut.com/l/_k9OQquZWiPo5


Answer:

Watch Video Solution

40. A capacitor of capacitance  is charged

upto potential V and then connected in

parallel to an uncharged capacitor of

capacitance . The �nal potential di�erence

across each capacitor will be

A. 

B. 

C1

C2

C2V

C1 + C2

C1V

C1 + C2

https://dl.doubtnut.com/l/_k9OQquZWiPo5
https://dl.doubtnut.com/l/_A9AJBzKiBi7o


C. 

D. 

Answer:

Watch Video Solution

(1 + ( )V
C2

C1

(1 − ( )V
C2

C1

41. A parallel plate air capacitor is charged to a

potential di�erence of V volts. After

disconnecting the charging battery the

distance between the plates of the capacitor is

increased using an isulating handle. As a

https://dl.doubtnut.com/l/_A9AJBzKiBi7o
https://dl.doubtnut.com/l/_sbKnR15UDqkD


result the potential di�erence between the

plates

A. increase

B. decreases

C. does not change

D. becomes zero.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_sbKnR15UDqkD


42. Calculate the energy stored in a capacitor?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

C 2V
1

2

CV 21

2

CV
1

2

C 2V 21

2

https://dl.doubtnut.com/l/_oQLAXN2hBtMD


43. A  capacitor is charged to 400 V. If its

plates are joined through a resistance of  ,

then heat produced in the resistance is

A. 0.16J

B. 0.32 J

C. 0.64 J

D. 1.28 J

Answer:

Watch Video Solution

4μF

2Kω

https://dl.doubtnut.com/l/_2uufHnxYytor


44. A capacitor is charged by connecting a

battery across its plates. It stores energy U.

Now the battery is disconnected and another

identical capacior is connected across it, then

the energy stores by both capacitors of the

system will be

A. U

B. U/2

C. 3U/2

D. U/4

https://dl.doubtnut.com/l/_tH7WPdvgys1W


Answer:

Watch Video Solution

45. Two identical conductors of copper and

aluminium are placed in an identical electric

�eld. The magnitude of induced charge in the

aluminium will be

A. zero

B. greater than in copper

C. less than in copper

https://dl.doubtnut.com/l/_tH7WPdvgys1W
https://dl.doubtnut.com/l/_jGsCQ10Y2Jhj


D. equal to that of copper

Answer:

Watch Video Solution

46. When a body becomes negatively charged.

Its mass.

A. giving excess of elements to it

B. removing some electrons from it

C. giving some protons to it

https://dl.doubtnut.com/l/_jGsCQ10Y2Jhj
https://dl.doubtnut.com/l/_XiO9Ywyr3p2c


D. removing some neutrons form it.

Answer:

Watch Video Solution

47. Two charge spheres separated at a

distance d exert a force F on each other. If they

are immersed in a liquid of dielectric constant

K=2, then the force (if all conditions are same)

is

A. F/2

https://dl.doubtnut.com/l/_XiO9Ywyr3p2c
https://dl.doubtnut.com/l/_oE84V5RTn2bz


B. F

C. 2F

D. 4F

Answer:

Watch Video Solution

48. Three charge q , Q and -4q are placed in a

straight line , line of length L at points distant

0 ,L/2 and L respectively from one end. In order

https://dl.doubtnut.com/l/_oE84V5RTn2bz
https://dl.doubtnut.com/l/_THDvIUQlLkyQ


to make the net force on q zero, the charge Q

must be equal to

A. 

B. 

C. 

D. 4q

Answer:

Watch Video Solution

−q

−2q

−q/2

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


49. The voltage of clouds is  with

respect to ground. In a lighting strike lasting

100 ms, a charge of 4 C is delivered to the

ground. The power of ligthing strike is

A. 160 MW

B. 80 MW

C. 20 MW

D. 500 MW

Answer:

Watch Video Solution

4 × 106V

https://dl.doubtnut.com/l/_1nEOp4mOfffl


Watch Video Solution

50. The point charges Q and -2Q are placed at

some distance apart. If the electirc �eld at the

location of Q is E, the electric �eld at the

location of -2Q will be

A. 

B. 

C. 

D. 

−E/2

−3E/2

−E

−2E

https://dl.doubtnut.com/l/_1nEOp4mOfffl
https://dl.doubtnut.com/l/_xahNzUAHK5VI


Answer:

Watch Video Solution

51. What happens when an electric dipole is

held in a non-uniform electric �eld?

A. both, a torque and a net force

B. only a force but no torque

C. only a torque but no net force

D. no torque and no net force.

https://dl.doubtnut.com/l/_xahNzUAHK5VI
https://dl.doubtnut.com/l/_uSYz0IY4ksNc


Answer:

Watch Video Solution

52. A charge (q) is enclosed in a cube, what is

electric �ux associated with one of the faces of

the cube?

A. 

B. 

C. 

D. 

q/ε0

ε0 /q

6q/ε0

q/6ε0

https://dl.doubtnut.com/l/_uSYz0IY4ksNc
https://dl.doubtnut.com/l/_eUPrjUKHqDyF


Answer:

Watch Video Solution

53. Two in�nite parallel planes have uniform

charge densities . What is the electric �eld

in the region between the planes

A. 

B. 

C. 

D. 

±σ

1.5NC − 1

1.5 × 10− 10NC − 1

3NC − 1

3 × 10− 10NC − 1

https://dl.doubtnut.com/l/_eUPrjUKHqDyF
https://dl.doubtnut.com/l/_qAqBVzXEKHyc


Answer:

Watch Video Solution

54. Two in�nite parallel planes have uniform

charge densities . What is the electric �eld

in the region between the planes

A. 

B. 

C. 

D. 

±σ

0Vm− 1

σ/2ε0Vm− 1

σ/ε0Vm− 1

2σ/ε0Vm− 1

https://dl.doubtnut.com/l/_qAqBVzXEKHyc
https://dl.doubtnut.com/l/_C998UBv44Yi0


Answer:

Watch Video Solution

55. A circle of radius 'r' is drawn with charge

'+q' at the centre. A charge  is brought from

the point B to C. Then work done is:

q0

https://dl.doubtnut.com/l/_C998UBv44Yi0
https://dl.doubtnut.com/l/_tOdQvQCM2K1A


A. positive

B. negative

C. in�nite

D. zero

Answer:

Watch Video Solution

56. Is it possible to have a positively charged

body at

https://dl.doubtnut.com/l/_tOdQvQCM2K1A
https://dl.doubtnut.com/l/_R4eGDCmXEqig


A. zero potential

B. negative potential

C. positive potential

D. all of these

Answer:

Watch Video Solution

57. The potential at a point P due to an electric

dipole is  volt. If P is at a distance of

50 cm apart from the centre O of the dipole

1.8 × 105

https://dl.doubtnut.com/l/_R4eGDCmXEqig
https://dl.doubtnut.com/l/_j2MOUMEO8iPj


and if OP makes an angle  with the positive

side of the axial line of the dipole, what is the

moment of the dipole?

A. 10 Cm

B. 

C. 

D. 

Answer:

Watch Video Solution

60∘

10− 3Cm

10− 4Cm

10− 5Cm

https://dl.doubtnut.com/l/_j2MOUMEO8iPj
https://dl.doubtnut.com/l/_zMRSMtwQRYLt


58. Describe schematically the equipotential

surfaces corresponding to - a �eld that

uniformly increases in magnitude but remains

in a constant (say, z) direction.

A. planes parallel to YZ-plane

B. planes parallel to XY-plane

C. planes parallel to XZ-plane

D. coaxial cylinders of increasing radii

around the X-axis.

Answer:

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


Watch Video Solution

59. In bringing an electron towards another

electrons, the electrostatic potential energy of

the system

A. increases

B. decreases

C. becomes zero

D. remains the same

Answer:

https://dl.doubtnut.com/l/_zMRSMtwQRYLt
https://dl.doubtnut.com/l/_Haaah1Th6CLh


Watch Video Solution

60. What is the area of the plates of a 3 F

parallel plate capacitor, if the separation

between the plates is 5 mm?

A. 

B. 

C. 

D. 

Answer:

1.694 × 109m2

4.529 × 109m2

9.281 × 109m2

12.281 × 109m2

https://dl.doubtnut.com/l/_Haaah1Th6CLh
https://dl.doubtnut.com/l/_2kstyNXaRRTl


Watch Video Solution

61. The dielectric between the conductors

reduces the electric intensity

A. to zero

B. between them

C. with no change

D. none of the above

Answer:

https://dl.doubtnut.com/l/_2kstyNXaRRTl
https://dl.doubtnut.com/l/_hfu8hbpIKZAT


Watch Video Solution

62. Given a number of capacitors labelled as

. Find the minimum number of

capacitors needed to get an arrangement

equivalent to

A. 4

B. 16

C. 32

D. 64

8μF . 250V

16μF , 1, 000V

https://dl.doubtnut.com/l/_hfu8hbpIKZAT
https://dl.doubtnut.com/l/_Ljqk90tNoS9s


Answer:

Watch Video Solution

63. 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

A. 0.333

B. 0.666

C. 2

https://dl.doubtnut.com/l/_Ljqk90tNoS9s
https://dl.doubtnut.com/l/_s0oRpfOLdI71


D. 4

Answer:

Watch Video Solution

64. When a capacitor is connected to a battery

A. a current �ows in the circuit for

sometimes, them decreases to zero

B. no current �ows in the circuit at all

https://dl.doubtnut.com/l/_s0oRpfOLdI71
https://dl.doubtnut.com/l/_0xtjaSJg74bP


C. an alternating current �ows in the

circuit

D. none of the above

Answer:

Watch Video Solution

65. A 40 muF capacitor in a de�brillator is

charged to 3000 V. The energy stored in the

capacitor is sent through the patient during a

https://dl.doubtnut.com/l/_0xtjaSJg74bP
https://dl.doubtnut.com/l/_EnO3SdJsI95B


pulse of duration 2 ms. The power delivered to

the patient is

A. 45 kW

B. 90 kW

C. 180 kW

D. 360 kW

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_EnO3SdJsI95B


66. Assertion. A metallic shield in the form of a

hollow shell, can be built to block an electric

�eld. 

Reason. In a hollow spherical shell, the electric

�eld inside is not zero at every point.

A. A

B. B

C. C

D. D

Answer:

https://dl.doubtnut.com/l/_0sXRlTV3JurP


Watch Video Solution

67. Assertion. Capacity of a parallel plate

condenser remains una�ected on introduced

a conducting or insulating slab between the

plates. 

Reason. In both the cases, electric �eld

intensity between the plates increases.

A. A

B. B

C. C

https://dl.doubtnut.com/l/_0sXRlTV3JurP
https://dl.doubtnut.com/l/_KDgLkrmbSbM4


D. D

Answer:

Watch Video Solution

68. Assertion: In the absence of an external

electric �eld, the dipole moment per unit

volume of a polar dielectric is zero. 

Reason : The dipoles of a polar dielectric are

randomly oriented.

https://dl.doubtnut.com/l/_KDgLkrmbSbM4
https://dl.doubtnut.com/l/_Be2TLaSXTKhh


A. If both Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion.

B. If both Assertion and Reason are true

but the Reason is not the correct

explanation of the Assertion

C. If Assertion is true statement but

Reason is false

D. If both Assertion and Reason ale false

statements.

https://dl.doubtnut.com/l/_Be2TLaSXTKhh


Answer:

Watch Video Solution

69. Assertion: A metal sphere of radius 1 cm

can not hold a charge of 1 coulomb 

Reason: For placing a charge of 1 coulomb on

a shere of radius 1 cm, its potential has to eb

raised to 

A. If both Assertion and Reason are true

and the Reason is the correct

= 9 × 1022V

https://dl.doubtnut.com/l/_Be2TLaSXTKhh
https://dl.doubtnut.com/l/_n3OUxnzrosa7


explanation of the Assertion.

B. If both Assertion and Reason are true

but the Reason is not the correct

explanation of the Assertion

C. If Assertion is true statement but

Reason is false

D. If both Assertion and Reason ale false

statements.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_n3OUxnzrosa7


70. Assertion : The total charge stored in a

capaitor is zero. 

Reason : The electric �eld just outside the

capacitor is . Where  is the charge

density

A. If both Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion.

σ/ε0 σ

https://dl.doubtnut.com/l/_n3OUxnzrosa7
https://dl.doubtnut.com/l/_0B0Jze30yMis


B. If both Assertion and Reason are true

but the Reason is not the correct

explanation of the Assertion

C. If Assertion is true statement but

Reason is false

D. If both Assertion and Reason ale false

statements.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_0B0Jze30yMis
https://dl.doubtnut.com/l/_vx2mirxsqhHm


71. Assertion : When two conductors charged

to di�erent potentials are conencted with a

wire, there is always some loss of electric

energy. 

Reason : A part of the electric energy is lost in

the form of heat and electromagnetic

radiation.

A. If both Assertion and Reason are true

and the Reason is the correct

explanation of the Assertion.

https://dl.doubtnut.com/l/_vx2mirxsqhHm


B. If both Assertion and Reason are true

but the Reason is not the correct

explanation of the Assertion

C. If Assertion is true statement but

Reason is false

D. If both Assertion and Reason ale false

statements.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_vx2mirxsqhHm
https://dl.doubtnut.com/l/_63ZdxoHRshlC


72. Assertion. Capacity of a parallel plate

condenser remains una�ected on introduced

a conducting or insulating slab between the

plates. 

Reason. In both the cases, electric �eld

intensity between the plates increases.

A. both, Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

https://dl.doubtnut.com/l/_63ZdxoHRshlC


B. both, Assertion and Reason are true, but

Reason is not the correct explanation of

the Asserrtion.

C. Assertion is true, but the Reason is false.

D. both, Assertion and Reason are false.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_63ZdxoHRshlC


73. Assertion : The electrostatic force between

the plates of a charged isolated capacitor

decreases when dielectric �lls whole space

between plates. 

Reason : The electric �eld between the plates

of a charged isolated capacitance decreases

when dielectric �lls whole space between

plates.

A. both, Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

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


B. both, Assertion and Reason are true, but

Reason is not the correct explanation of

the Asserrtion.

C. Assertion is true, but the Reason is false.

D. both, Assertion and Reason are false.

Answer:

Watch Video Solution

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


74. Assertion : A parallel plate capacitor is

connected across battery through a key. A

dielectric slab dielectric constant K is

introduced between the plates. The energy

which is stored becomes K times. 

Reason : The surface density of charge on the

plate remains constant or unchanged.

Watch Video Solution

https://dl.doubtnut.com/l/_ezcTB7ddnNHP


75. Assertion : A parallel plate capacitor is

connected across battery through a key. A

dielectric slab dielectric constant K is

introduced between the plates. The energy

which is stored becomes K times. 

Reason : The surface density of charge on the

plate remains constant or unchanged.

A. A

B. B

C. C

https://dl.doubtnut.com/l/_SBlzALG8Ry9P


D. D

Answer:

Watch Video Solution

76. Assertion : The charge on a conductor can

be transferred to a hollow spherical conductor

irrespective of the potential, to which it gets

raised 

Reason : It is because of the principle of the

spherical capacitor.

https://dl.doubtnut.com/l/_SBlzALG8Ry9P
https://dl.doubtnut.com/l/_WcVTlioIV8Pa


A. if both Assertion and Reason are true

and the Reason is correct explanation of

the Assertion.

B. If both Assertion and Reason are true

but Reason is not the correct

explanation of the Assertion.

C. if Assertion is true, but the Reason is

false.

D. if both Assertion and Reason are false

Answer:

https://dl.doubtnut.com/l/_WcVTlioIV8Pa


Watch Video Solution

77. A comb run through one's dry hair attracts

small bits of paper. This is due

A. a) the atoms of the paper get polarised

by the charged comb

B. b) the comb possesses magnetic

properties

C. c) comb is a good conductor

D. d) paper is a good conductor

https://dl.doubtnut.com/l/_WcVTlioIV8Pa
https://dl.doubtnut.com/l/_5kDa23W1AxsX


Answer:

Watch Video Solution

78. What are the dimensions of ?

A. `

B. 

C. `

D. 

Answer:

K = 1/4πε0

https://dl.doubtnut.com/l/_5kDa23W1AxsX
https://dl.doubtnut.com/l/_4iBQ8prKag03


Watch Video Solution

79. If both the charges and distance between

them is doubled, then new electrostaic force

will be

A. a) F

B. b) 2F

C. c) C

D. d) none of the above

Answer:

https://dl.doubtnut.com/l/_4iBQ8prKag03
https://dl.doubtnut.com/l/_KnSEBXIdgXx5


Watch Video Solution

80. When air is replaced by a dielectric

medium of dielectric constant K, the maximum

force of attraction between two charges

separated by a distance

A. a) increases  times

B. b) increases K times

C. c) decreases K times

D. d) remains constant

k− 1

https://dl.doubtnut.com/l/_KnSEBXIdgXx5
https://dl.doubtnut.com/l/_DxE7XKzuB6ig


Answer:

Watch Video Solution

81. A hollow cylindrical conductor having

positive charge is placed near another neutral

conductor. The net charge induced on the

neutral conductor is

A. positive

B. negative

C. depends on distance

https://dl.doubtnut.com/l/_DxE7XKzuB6ig
https://dl.doubtnut.com/l/_LUpkm1KwFuVo


D. zero

Answer:

Watch Video Solution

82. The number of electrons to be put on a

spherical conductor of radius 0.1 m to produed

electric �eld of  just above the

surface is

A. 

0.36NC − 1

2.7 × 106

https://dl.doubtnut.com/l/_LUpkm1KwFuVo
https://dl.doubtnut.com/l/_jisZi5UBC8Oq


B. 

C. 

D. 

Answer:

Watch Video Solution

2.6 × 106

2.5 × 106

2.4 × 106

83. An electric �eld required to keep a water

drop of mass m just to remain suspended,

when charged with one electron is

https://dl.doubtnut.com/l/_jisZi5UBC8Oq
https://dl.doubtnut.com/l/_ZzmjOsS6Umu9


A. em /g

B. m g/e

C. e m g

D. m g

Answer:

Watch Video Solution

84. There is an electric �eld E in x-direction. If

the work done on moving a charge of 0.2C

through a distance of 2m along a line making

https://dl.doubtnut.com/l/_ZzmjOsS6Umu9
https://dl.doubtnut.com/l/_XWtH21SIgGi3


a angle  with x-axis is 4 J, then what is the

value of E?

A. 

B. 

C. 

D. none of these

Answer:

Watch Video Solution

60∘

2√3NC − 1

4NC − 1

5NC − 1

https://dl.doubtnut.com/l/_XWtH21SIgGi3


85. What is the angle between the electric

dipole moment and the electric �eld strength

due to it on the equitorial line?

A. 

B. 

C. 

D. none of these

Answer:

Watch Video Solution

0∘

90∘

180∘

https://dl.doubtnut.com/l/_PQ26B2pwZ55v


86. An arbitraty surface enclose a dipole. What

is the electric �ux through this surface?

A. half that due to a single charge

B. double that due ot a single charge

C. dependent on the position of the dipole

D. zero

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_SE6qAmMyURo5
https://dl.doubtnut.com/l/_z6xokWlvh1Uu


87. A hollow metallic sphere of radius 10 cm is

charged, such that potential of its surface is

70 V. The potential at the centre of the sphere

would be

A. 0V

B. 7V

C. 70V

D. 700V

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_z6xokWlvh1Uu


88. Two equal and opposite charges (+q and -

q) are situated at x distance from each other.

The value of potential at very far point will

depend on

A. only on q

B. only on x

C. on q x

D. on q/x

Answer:

https://dl.doubtnut.com/l/_z6xokWlvh1Uu
https://dl.doubtnut.com/l/_fhvBdroid3eR


Watch Video Solution

89. A charge q is distributed over two

concentric hollow spheres of raddii r and R

such that the surface densities are equal. Find

the potential at the common centre.

A. `sigma/epsilon_0 (R-r)

B. `sigma/epsilon_0 (R+r)

C. 

D. 

Rσ

ε0

σ

ε0

https://dl.doubtnut.com/l/_fhvBdroid3eR
https://dl.doubtnut.com/l/_MLKBOFe8dtkf


Answer:

Watch Video Solution

90. What is not true for equipotential surface

for a uniform electric �eld?

A. Equipotential surface is �at

B. Equipotential surface is spherical

C. Electrical lines of force are perpendicular

to the equipotential surface

https://dl.doubtnut.com/l/_MLKBOFe8dtkf
https://dl.doubtnut.com/l/_6HXuaVwAkRTy


D. work done is zero

Answer:

Watch Video Solution

91. Which of the following is not the property

of equipotential surfaces?

A. They do not cross each other

B. They are concentric spheres for uniform

electric �eld.

https://dl.doubtnut.com/l/_6HXuaVwAkRTy
https://dl.doubtnut.com/l/_YbaXHcpib2Rj


C. Rate of change of potential with

distance on them is zero

D. They can be imaginary sphers.

Answer:

Watch Video Solution

92. The charge given to any conductor resides

on its outer surface, because

https://dl.doubtnut.com/l/_YbaXHcpib2Rj
https://dl.doubtnut.com/l/_xAPo5oi4mQiK


A. the free charge tends to be in its

minimum potential energy state

B. the free charge tends to be in its

minimum kinetic energy state

C. the free charge tends to be in its

maximum potential energy state.

D. the free charge tends to be in its

maximum kinetic energy state.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_xAPo5oi4mQiK


93. The electrostatic capacitance depends on

A. nature of the conductor

B. size of the conductor

C. thickness of the conductor

D. none of these

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_xAPo5oi4mQiK
https://dl.doubtnut.com/l/_jjryNd9xo2k5
https://dl.doubtnut.com/l/_7oWnZT1dgqMk


94. n identical mercury droplets charged to

the same potential V coalesce to form a single

bigger drop. The potential of new drop will be

A. V/n

B. nV

C. 

D. 

Answer:

Watch Video Solution

nV 2

n2 / 3V

https://dl.doubtnut.com/l/_7oWnZT1dgqMk
https://dl.doubtnut.com/l/_9Ty0b1gchTLV


95. The capacitance of a parallel plate

capacitor increases with

A. decrease of its area

B. increase of its distance

C. increase of its area

D. decrease of its distance

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_9Ty0b1gchTLV
https://dl.doubtnut.com/l/_vPqLB6AdClxM


96. 27 small drops, each having charge q and

radius r coalesce to forma big drop. How many

times charge and capacitance will become?

A. 3.27

B. 27,3

C. 27,27

D. 3,3

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_vPqLB6AdClxM
https://dl.doubtnut.com/l/_tJ51fdDtsd4d


97. The potentials of the two plates of

capacitors are +10 V and - 10V. The charge on

one of the plates is 40 C. the capacitance of

the capacitor is

A. 2 F

B. 4 F

C. 0.5 F

D. 0.25 F

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_tJ51fdDtsd4d


98. A capacitor of  charged uptp 500 V is

connected in parallel with another capacitor

of  which is charged upto 200 V. The

common potential is

A. 250 V

B. 300 V

C. 400 V

D. 600 V

Answer:

20μF

10μF

https://dl.doubtnut.com/l/_tJ51fdDtsd4d
https://dl.doubtnut.com/l/_1F9pRQwBnUMp


Watch Video Solution

99. Three capacitors 2,3 and  are

connected in series to a 10 V source. The

charge on  capacitor is

A. 

B. 

C. 

D. 

Answer:

6μF

3μF

5μC

10μC

12μC

15μC

https://dl.doubtnut.com/l/_1F9pRQwBnUMp
https://dl.doubtnut.com/l/_FqIKIZ1XgAh7


Watch Video Solution

100. 700 pF capacitor is charged by a 50 V

battery, How much electrostatic energy is

stored by it?

A. 

B. 

C. 

D. 

Answer:

6.7 × 10− 7j

8.7 × 10− 7j

13.6 × 10− 9j

17.0 × 10− 8J

https://dl.doubtnut.com/l/_FqIKIZ1XgAh7
https://dl.doubtnut.com/l/_7rMmFPJms4nR


Watch Video Solution

101. The potential enery of a charged parallel

plate capacitor is U_(0). If a slab of dielectric

constant K is inserted between the plates,

then the new potential energy will be

A. 

B. 

C. 

D. 

U0 /K

U0K
2

U0 /K2

U 2
0

https://dl.doubtnut.com/l/_7rMmFPJms4nR
https://dl.doubtnut.com/l/_PNBMAroRNoXo


Answer:

Watch Video Solution

102. 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

A. 0.333

B. 0.666

C. 2

https://dl.doubtnut.com/l/_PNBMAroRNoXo
https://dl.doubtnut.com/l/_YMNN2sdDJHNp


D. 4

Answer:

Watch Video Solution

103. A capacitor, having capacitance  with

air, is �lled with two dielectrics as shown in the

�gure. How many times the capacitance will

increase? 

1μF

https://dl.doubtnut.com/l/_YMNN2sdDJHNp
https://dl.doubtnut.com/l/_iUain1zxdLBt


A. 44411

B. 3

C. 6

D. 12

Answer:

Watch Video Solution

104. The force between the plates of a parallel

plates capacitor of area A, capacitance C and

having charge of will be

https://dl.doubtnut.com/l/_iUain1zxdLBt
https://dl.doubtnut.com/l/_cbw9mpsuPvei


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

q2 /2ε0A

−q2 /2ε0A

q2 /4ε0A

−q2 /4ε0A

105. A soap bubble is given a negative charge.

Then, its radius

https://dl.doubtnut.com/l/_cbw9mpsuPvei
https://dl.doubtnut.com/l/_MFrmdrFCj2M5


A. decreases

B. increases

C. remains unchanged

D. nothing can be predicted.

Answer:

Watch Video Solution

106. A charge q is placed at the centre of the

line joining two exactly equal positive charges

https://dl.doubtnut.com/l/_MFrmdrFCj2M5
https://dl.doubtnut.com/l/_63xjPEw7FR4o


Q. the system of three charges will be in

equilibrium, if q is equal to:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

−Q/2

−Q/4

+Q/4

+Q/2

https://dl.doubtnut.com/l/_63xjPEw7FR4o


107. Two equal negative charges -q are �xed at

points (0, -a) and (0,a) on y-axis. A poistive

charge Q is released from rest at point (2a, 0)

on the x-axis. The charge Q will

A. execute simple harmonic motion above

the origin

B. move to the origin and remain at rest

C. execute oscillatory but not simple

harmonic motion

D. move to in�nity

https://dl.doubtnut.com/l/_gJ8T0lSkKi7y


Answer:

Watch Video Solution

108. A positively charged thin metal ring of

radius R is �xed in the xy plane with its centre

at the origin O. A negatively charged particle P

is released from rest at the point (0, 0, )

where . Then the motion of P is

A. periodic for all the values of  satisfying

z0

z0 > 0

z0

o < Z0 < ∞

https://dl.doubtnut.com/l/_gJ8T0lSkKi7y
https://dl.doubtnut.com/l/_QPkaFnGwUa73


B. simple harmonic for all the values of 

satisfying 

C. approximately simple harmonic,

provided 

D. such that P crosses O and continues to

move along the negative Z-axis towars

.

Answer:

Watch Video Solution

z0

0 < z0 ≤ R

Z0 < < R

z = − ∞

https://dl.doubtnut.com/l/_QPkaFnGwUa73
https://dl.doubtnut.com/l/_PjxTcK5OcML4


109. A given charge is situated at a certain

distance from an electric dipole in the end-on

position experiences a force F If the distance

of the charge is doubled, the force acting on

the charge will be

A. 2F

B. F/2

C. F/4

D. F/8

Answer:

https://dl.doubtnut.com/l/_PjxTcK5OcML4


Watch Video Solution

110. The diemnsion of energy density, ,

where  is permittivity of free space

and E is electric �eld is :

A. 

B. 

C. 

D. 

Answer:

ε0E
21

2

elipson0

MLT − 1

ML2T − 2

MLT − 2

ML2T − 1

https://dl.doubtnut.com/l/_PjxTcK5OcML4
https://dl.doubtnut.com/l/_Hw4gpOybe9Gt


Watch Video Solution

111. A small metal ball is suspended in a

uniform electric �eld with the help of an

insulated thread. If high energy X-ray beam

falls on it,

A. the ball will be de�ected in the direction

of �eld

B. the ball will be de�ected opposite to the

direction of �eld

https://dl.doubtnut.com/l/_Hw4gpOybe9Gt
https://dl.doubtnut.com/l/_xJxCEpv6A2nS


C. the ball will not de�ect at all

D. the ball will �y to in�nity

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_xJxCEpv6A2nS


112. A �eld line is shown in the �gure. 

 This

�eld cannot represent

A. gravitational �eld

B. electrostatic �eld

C. induced electric �eld

https://dl.doubtnut.com/l/_RI8VpbwlfmoP


D. magnetic �eld

Answer:

Watch Video Solution

113. The nuclear charge (Ze) is nonuniformly

distributed within a nucleus of radius R. The

charge density p(r) (change per unit volume) is

dependent only on the radial distance r from

the center of the nucleus as shown in �gure,

the electric �eld is only along the radial

https://dl.doubtnut.com/l/_RI8VpbwlfmoP
https://dl.doubtnut.com/l/_jNyGYVscfgIK


direction.

The electric �eld at r = R

A. independent of a

B. directly proportional to a

C. directly proportional to 

D. inversely proportionaly to a

Answer:

a2

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


Watch Video Solution

114. The nuclear charge (Ze) is nonuniformly

distributed within a nucleus of radius R. The

charge density p(r) (change per unit volume) is

dependent only on the radial distance r from

the center of the nucleus as shown in �gure,

the electric �eld is only along the radial

direction.The electric �eld within the nucleus

is generally observed to be linerarly

https://dl.doubtnut.com/l/_jNyGYVscfgIK
https://dl.doubtnut.com/l/_jQJcdyQ8y6tZ


dependent on r. This implies 

A. a= 0

B. a = R/2

C. a = R

D. a = 2 R/3

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_jQJcdyQ8y6tZ


115. A non-conducting solid sphere of radius R

is uniformly charged. The magnitude of the

electric �eld due to the sphere at a distance r

form its centre

A. increases as r increases, for r  R

B. decreases as r increases, for 0 r  

C. decreases as r increases , for R  r  

<

< <

∞

< <

∞

https://dl.doubtnut.com/l/_jQJcdyQ8y6tZ
https://dl.doubtnut.com/l/_lfVgdra2zI0D


D. is discontinuous at r = R

Answer:

Watch Video Solution

116. Consider the charge con�guration and a

spherical Gaussian surface as shown in the

�gure. When calculating the �ux of the electric

�eld over the spherical surface, the electric

https://dl.doubtnut.com/l/_lfVgdra2zI0D
https://dl.doubtnut.com/l/_XlgMbTOC2u62


�eld will be due to. 

A. 

B. only the positive charges

C. all the charges

D. 

q2

+q1 and − q1

https://dl.doubtnut.com/l/_XlgMbTOC2u62


Answer:

Watch Video Solution

117. An ellipsoidal cavity is carved within a

perfect conductor. A positive charge q is

placed at the centre of the cavity. The points A

and B are on the cavity surface as shown in

https://dl.doubtnut.com/l/_XlgMbTOC2u62
https://dl.doubtnut.com/l/_G4ooTc5ADdrs


the �gure. Then 

A. electric �eld near A in the cavity =

electric �eld near B in the cavity

B. charge density at A = charge density at B

C. potential at A = potential at B

D. total electric �eld �ux through the

surface of the cavity is q/ε0

https://dl.doubtnut.com/l/_G4ooTc5ADdrs


Answer:

Watch Video Solution

118. A hollow sphere of charge does not

produce an electric �eld at any

A. interior point

B. outer point

C. beyond 2 m

D. beyond 10 m

https://dl.doubtnut.com/l/_G4ooTc5ADdrs
https://dl.doubtnut.com/l/_FgpYcGusTlgC


Answer:

Watch Video Solution

119. Which of the following statement (s) is/are

correct?

A. If the electric �eld due to a point charge

varies as  instead of , then the

Gauss law will still be valid

r− 2.5 r− 2

https://dl.doubtnut.com/l/_FgpYcGusTlgC
https://dl.doubtnut.com/l/_Qyrmb3B4Z9dm


B. The Gauss law can be used to calculate

the �eld distribution around the electric

dipole

C. If the electric �eld between two point

charges is zero somewhere, then the

sign of the two charges is the same

D. the work done by the external force in

moving a unit positive charge from point

A at potential  to point B at potential 

 is 

VA

VB (VB − VA)

https://dl.doubtnut.com/l/_Qyrmb3B4Z9dm


Answer:

Watch Video Solution

120. The electric potential V at any point (x,y,z)

all in meters in space is given by  volt.

The electric �eld at the point (1,0,2) in V/m is

A. 8 along negative x-axis

B. 8 along positive X-axis

C. 16 along negative X-axis

D. 16 along positive X-axis

V = 4x2

https://dl.doubtnut.com/l/_Qyrmb3B4Z9dm
https://dl.doubtnut.com/l/_ajwBVjXwD00E


Answer:

Watch Video Solution

121. A uniform electric �eld pointing in positive

x-direction exists in a region. Let A be the

origin, B be the point on the x-axis at x=+1cm

and C be the point on the y-axis at y=+1cm.

then the potetial at the points A,B and C

satisfy

A. VA < VB

https://dl.doubtnut.com/l/_ajwBVjXwD00E
https://dl.doubtnut.com/l/_pzEfClaccCCn


B. 

C. 

D. 

Answer:

Watch Video Solution

VA > VB

VA < VC

VA > VC

122. A hollow metal sphere of radius 5 cm is

charged, such that the potential on its surfae

is 10 V. The potential at the centre of the

sphere is

https://dl.doubtnut.com/l/_pzEfClaccCCn
https://dl.doubtnut.com/l/_R1HhScM4exui


A. 0V

B. 10V

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

surface

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

surface

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_R1HhScM4exui


123. A particle A has chrage +q and a particle B

has charge +4q with each of them having the

same mass m. 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:

vA
vB

2: 1

1: 2

1: 4

4: 1

https://dl.doubtnut.com/l/_Fa5ewVOvv9Jr


Watch Video Solution

124. A bal of mass 1 g carrying a chage  C

moves from a point A at potential 600 V to a

point B at zero potential. The change in its K.E.

is

A. 

B. 

C. 

D. 

10− 8

−6 × 106erg

−6 × 10− 6j

6 × 10− 6J

6 × 10− 6erg

https://dl.doubtnut.com/l/_Fa5ewVOvv9Jr
https://dl.doubtnut.com/l/_gWYQ3kCJiQSO


Answer:

Watch Video Solution

125. A solid conducting sphere having a charge

Q is surrounded by an uncharged concentric

hollow spherical shell. Let the potential

di�erence between the surface of the solid

sphere and that of the outer surface of the

hollow shell be v. If the shell is now given a

charge of -3 Q, the new potential di�erence

between the same two surfaces is _____.

https://dl.doubtnut.com/l/_gWYQ3kCJiQSO
https://dl.doubtnut.com/l/_Uhgp5mch6ile


A. V

B. 2V

C. 4 V

D. 

Answer:

Watch Video Solution

−2V

126. Two equal point charges are �xed at x=-a

and x=+a on the x-axis. Another point charge Q

is placed at the origin. The change in the

https://dl.doubtnut.com/l/_Uhgp5mch6ile
https://dl.doubtnut.com/l/_ASvnoosTZeZY


electrical potential energy of Q, when it is

displaced by a small distance x along the x-

axis, is approximately proportional to

A. x

B. 

C. 

D. 

Answer:

Watch Video Solution

x2

x3

1/x

https://dl.doubtnut.com/l/_ASvnoosTZeZY
https://dl.doubtnut.com/l/_3YFDezOEhreA


127. When the separation between two

charges is increased, the electric potential

energy of the system

A. remains the same

B. may increase or decrease

C. increases

D. decreases

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_3YFDezOEhreA
https://dl.doubtnut.com/l/_hydZhyG78lqx


128. A sheet of aluminium foil of negligible

thickness is introduced between the plates of

a capacitor. The capacitence of the capacitor.

A. same

B. double

C. half

D. K times

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_hydZhyG78lqx


129. A and B are two conducting spheres of the

same radii. A being solid and B hollow. Both

are charged to the same potential. What will

be the relation between the charges on the

two spheres?

A. hollow sphere has more charge

B. both have equal charge

C. only hollow sphere has charge

D. solid sphere has more charge

Answer:

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


Watch Video Solution

130. wo capacitors of capacitances 

are connected in parallel across a battery. If

 respectively be the charges on the

capacitors, then  will be equal to

A. 

B. 

C. 

D. 

C1 and C2

Q1 and Q2

Q1

Q2

C1 /C2

C2 /C1

C1C2

1/C1C2

https://dl.doubtnut.com/l/_AvSIqJUyVcue
https://dl.doubtnut.com/l/_2lp572g8YAR5


Answer:

Watch Video Solution

131. A dielectric slab of thickness d is inserted

in a parallel plate capacitor whose negative

plate is at x=0 and positive plate is at x = 3d.

The slab is equidistant from the plates. The

capacitor is given some charge. As one goes

from 0 to 3d

https://dl.doubtnut.com/l/_2lp572g8YAR5
https://dl.doubtnut.com/l/_8yBz2WsgLqhY


A. the magnitude of the electric �eld

remains the same

B. the direction of the electric �eld remains

the same

C. the electric potential increases

continuously.

D. the electric potential increases at �rst,

then decreses and again increases.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_8yBz2WsgLqhY


132. The magnitude of electric �eld  in the

annualr region of a charged cylidrical

capacitor.

A. is same througout

B. varies as , where r is the distance

from the axis

C. varies as , where r is the distance

from the axis

→
E

1/r2

1/r

https://dl.doubtnut.com/l/_8yBz2WsgLqhY
https://dl.doubtnut.com/l/_ACxCJNIsGWYw


D. is higher near the outer cylinder than

near the inner cylinder.

Answer:

Watch Video Solution

133. A parallel plate capacitor is connected to a

battery as shown in Figure. 

(A) Key K is kept closed and the plates of the

capacitor are moved apart using insulating

handle.

https://dl.doubtnut.com/l/_ACxCJNIsGWYw
https://dl.doubtnut.com/l/_meXtp8l7ekX1


(B) Key K is opened and plates of capacitors

are moved apart using insulating handle. 

Which of the following statement is correct? 

A. the charge on the capacitor increases

B. the voltage across the plates increases

C. the capacitance increases

D. the electrostatic energy stored in the

capacitor increases

Answer:

https://dl.doubtnut.com/l/_meXtp8l7ekX1


Watch Video Solution

134. A parallel plate air capacitor is connected

to a battery. The quantities charge, voltage,

electric �eld and energy associated with this

capacitor are given by

respectively. A dielectric slab is now

introduced to �ll the space between the plates

with battery still in connection. The

corresponding quantities now given by Q, V, E

and U are related to the previous one as

Q0, V0, E0 and U0

https://dl.doubtnut.com/l/_meXtp8l7ekX1
https://dl.doubtnut.com/l/_zs1uwMmCPV9O


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

Q > Q0

V > V0

E > E0

U > U0

135. Two identical capacitors, have the same

capacitance C. One of them is charged to

potential and the other . The negativeV1 V2

https://dl.doubtnut.com/l/_zs1uwMmCPV9O
https://dl.doubtnut.com/l/_vYDRkpnWZzWP


ends of the capacitors are connected together.

When the poistive ends are also connected,

the decrease in energy of the combined

system is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

C(V ^ 2 − V 2
2 )

1

4

C(V ^ 2 + V 2
2 )

1

4

C(V1 − V2)21

4

C(V1 + V2)21

4

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


136. Consider the situation shown in the

�gure. The capacitor A has a charge q on it

whereas B is uncharged. The charge appearing

on the capacitor B a long time after the switch

is closed is : 

A. zero

https://dl.doubtnut.com/l/_vYDRkpnWZzWP
https://dl.doubtnut.com/l/_7n6kVt9E7YgP


B. q/2

C. q

D. 2q

Answer:

Watch Video Solution

137. A circuit is connected as shown in the

�gure with the switch S open. When the switch

is closed, the total amount of charge that

https://dl.doubtnut.com/l/_7n6kVt9E7YgP
https://dl.doubtnut.com/l/_lUN6PWRjR0e9


�ows from Y to X is 

A. zero

B. 

C. 

D. 

Answer:

27μC

54μC

81μC

https://dl.doubtnut.com/l/_lUN6PWRjR0e9


Watch Video Solution

138. Static electricity is produced due to

A. friction

B. conduction

C. induction

D. all of these

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_lUN6PWRjR0e9
https://dl.doubtnut.com/l/_LfWnSa2WvmSV


139. A polythene piece rubbed with wool is

found to have a negative charge of

. Estimate the number of electrons

transferred (from which to which?)

A.  from wool to polythene

B.  form polythene to wool

C.  from wool to polythene

D.  form wool to polythene

Answer:

3 × 10− 7C

1013

1013

2.56 × 1015

10− 13

https://dl.doubtnut.com/l/_LfWnSa2WvmSV
https://dl.doubtnut.com/l/_QaJ28T6wUwHL


Watch Video Solution

140. Choose the correct answer

A. Total charge present in the universe is

constant

B. Total positive charge present in the

universe is constant

C. Total negative charge present in the

universe is constant

https://dl.doubtnut.com/l/_QaJ28T6wUwHL
https://dl.doubtnut.com/l/_bq2wVob5ucbs


D. Total number of charged particles

present in the universe is constant.

Answer:

Watch Video Solution

141. A positively charged glass rod attracts a

suspended pith-ball. Does it imply that te pith-

ball is negatively charged?

A. attracted towards the rod

https://dl.doubtnut.com/l/_bq2wVob5ucbs
https://dl.doubtnut.com/l/_3qZkyU9RHJ8x


B. repelled away from the rod

C. not a�ected by therod

D. attracted towards the rod, touches it

and is then thrown away from it

Answer:

Watch Video Solution

142. The unit of permittivity of free space (E_0)

is :

https://dl.doubtnut.com/l/_3qZkyU9RHJ8x
https://dl.doubtnut.com/l/_3vL6HiEgIQTW


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

Nm2C − 2

Nm− 2C − 1

C 2N − 1m− 2

Am− 1

143. Two points charges of

 repel each other with a+3μC and + 8μC

https://dl.doubtnut.com/l/_3vL6HiEgIQTW
https://dl.doubtnut.com/l/_m05jFUAn18nh


force of . A charge of  is added to

each of them. Now, the force will be

A. 10 N (attractive)

B. 1 N (repulsive)

C. zero

D. cannot be found

Answer:

Watch Video Solution

40N −5μC

https://dl.doubtnut.com/l/_m05jFUAn18nh


144. Force between the two stationary

charges, when placed in freespace is 10 N. If

they are placed in a medium of relative

permittivity 5, the force between them is

A. 50 N

B. 2 N

C. 0.5 N

D. 10 N

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_C3LRwpf7HRc7


Watch Video Solution

145. A charge having magnitude Q is divided

into two parts q and (Q-q) . If the two parts

exerts a maximum force of repulsion on each

other, then �nd the ratio Q/q.

A. 

B. 

C. 

D. 

1: 2

2: 1

1: 4

4: 1

https://dl.doubtnut.com/l/_C3LRwpf7HRc7
https://dl.doubtnut.com/l/_qPE6Vg0YtTVm


Answer:

Watch Video Solution

146. A charge  exerts some force on a second

charge . A third charge  is brought near

them. Then, force exerted by  on  will:

A. decrease in magnitude

B. increase in magnitude

C. remain unchanged

q1

q2 q3

q1 q2

https://dl.doubtnut.com/l/_qPE6Vg0YtTVm
https://dl.doubtnut.com/l/_dx7aDbBeTkRi


D. increase if  is of the same sign as 

and will decrease, if  is of opposite

sign.

Answer:

Watch Video Solution

q2 q1

q2

147. Five balls numbered 1,2,3,4,and 5 are

suspended using separated threads. The balls

(1,2),(2,4) and (4,1) show electrostatic

https://dl.doubtnut.com/l/_dx7aDbBeTkRi
https://dl.doubtnut.com/l/_XYVqigKZSkTc


attraction while balls (2,3) and (4,5) show

repulsion. Therefore, ball 1 must be

A. positively charged

B. negatively charged

C. neutral

D. made of metal

Answer:

Watch Video Solution

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


148. Two charges each of +q units are placed

along a line. A third chare of -q/4 is placed

midway between them. The system will

A. be in equilibrium

B. not be in equilibrium

C. lose charge

D. oscillate

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_pSipAXuDb9Xa


149. Two equal and similar charges are placed

along a straight line. A third equal and similar

charge is placed midway between the two

charges. Then, the system, will:

A. be in equilibrium

B. not be in equilibrium

C. lose charge

D. oscillate

Answer:

Watch Video Solution

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


150. Two equal and similar charges are placed

along a straight line. A third equal but

opposite to the charges is placed midway

between them. Then, system will

A. be in equilibrium

B. not be in equilibrium

C. lose charge

D. oscillate

https://dl.doubtnut.com/l/_RueYqhcvGlOm
https://dl.doubtnut.com/l/_ymMEXTNsjtDS


Answer:

Watch Video Solution

151. A stationary charges produces.

A. an electric �eld only

B. a magnetic �eld only

C. both electric and magnetic �elds

D. an electromagnetic wave

Answer:

https://dl.doubtnut.com/l/_ymMEXTNsjtDS
https://dl.doubtnut.com/l/_2hYSAk3a1Mxn


Watch Video Solution

152. A proton and an electron are placed in a

uniform electric �eld . Then

A. the electric forces acting on them will be

equal

B. the magnitudes of the forces acting on

them will be equal

C. their acceleratioins will be equal

https://dl.doubtnut.com/l/_2hYSAk3a1Mxn
https://dl.doubtnut.com/l/_gcW2WyXfBcV0


D. the magnitudes of their accelerations

will be equal

Answer:

Watch Video Solution

153. In SI. Unit of electric �eld is:

A. 

B. 

C. 

Am− 1

NC − 1

Cm− 1

https://dl.doubtnut.com/l/_gcW2WyXfBcV0
https://dl.doubtnut.com/l/_8UzoDwFIIIxn


D. 

Answer:

Watch Video Solution

Cm− 2

154. Determine the magnitude of an electric

�eld that will balance the weight of an

electron.

A. e/m g

B. mg /e

https://dl.doubtnut.com/l/_8UzoDwFIIIxn
https://dl.doubtnut.com/l/_umAOxKq7HqVu


C. mge

D. cannot be found

Answer:

Watch Video Solution

155. A dipole of electric dipole moment  is

placed in a uniform electric �eld of strength

. If  is angle between  then

potential energy of the dipole becomes

largest, when  is

→
P

→
E θ

→
p and

→
E

θ

https://dl.doubtnut.com/l/_umAOxKq7HqVu
https://dl.doubtnut.com/l/_4pddLqFjZKZ3


A. zero

B. 

C. 

D. 

Answer:

Watch Video Solution

π/4

π/2

π

156. A positivity charges ball hangs from a silk

thread Electric �led at a certain point (at the

same horizontal level of ball) due to this

https://dl.doubtnut.com/l/_4pddLqFjZKZ3
https://dl.doubtnut.com/l/_eOk7rZ0Z7oA2


charge is E.. We put a positive test charge 

at a point and measure  then, it can be

prediced that the electric �eld strength E

A. 

B. 

C. 

D. cannot be predicted

Answer:

Watch Video Solution

Q0

F /q0

> F /q0

= F /q0

< F /q0

https://dl.doubtnut.com/l/_eOk7rZ0Z7oA2
https://dl.doubtnut.com/l/_TQyv6dIMKJ1l


157. A cylinder of length L and radius R is

placed in a uniform electric �eld E parallel to

the axis o the cylinder. The total electric �ux

for the surface of the cylinder is given by

A. 

B. 

C. 

D. zero

Answer:

Watch Video Solution

(2πR2)E

(2πRL)E

2πR(R + L)E

https://dl.doubtnut.com/l/_TQyv6dIMKJ1l


158. Gauss's theorem

A. does not hold, if the closed surface

encloses a discrease distribution of

charges

B. does not hold, if the closed surface

encloses a line, a surface or a volume

charge distribution

C. holds, if the surface encloses a point

charge only

https://dl.doubtnut.com/l/_TQyv6dIMKJ1l
https://dl.doubtnut.com/l/_qthTytHfZ5TL


D. holds, irrespective of the form in which

changes are enclosed by the closed

surface.

Answer:

Watch Video Solution

159. Electric �eld varies as  due to

A. a point charge

B. an in�nite line charge

r− 3

https://dl.doubtnut.com/l/_qthTytHfZ5TL
https://dl.doubtnut.com/l/_wS5YJvQiCKx7


C. an electric dipole

D. an in�ntie plane sheet of charge

Answer:

Watch Video Solution

160. Electric �eld varies as  due to

A. a point charge

B. a quadrupole

C. an in�nite line charge

r− 1

https://dl.doubtnut.com/l/_wS5YJvQiCKx7
https://dl.doubtnut.com/l/_tXM05VgIJpZW


D. an in�nite plane sheet of charge

Answer:

Watch Video Solution

161. The electric �eld inside a spherical shell of

uniform surface charge density is

A. zero

B. uniform

C. non-uniform

https://dl.doubtnut.com/l/_tXM05VgIJpZW
https://dl.doubtnut.com/l/_CETps280x6zP


D. proportional to distance from the centre

Answer:

Watch Video Solution

162. A spherical shell of radius R has a charge

+Q units. The electric �eld due to the shell at a

point

A. inside is zero and varies as  outside

it

r− 1

https://dl.doubtnut.com/l/_CETps280x6zP
https://dl.doubtnut.com/l/_y4PqJwe2oShd


B. inside is constant and varies as 

outside it

C. inside is zero and varies as  outside

it

D. inside is constant and varies as 

outside it

Answer:

Watch Video Solution

r− 2

r− 2

r− 1

https://dl.doubtnut.com/l/_y4PqJwe2oShd


163. A sphere of charge of radius R has

uniform volume charge density. The electric

�eld due to the sphere of charge at a point

A. inside varies as  and as r outside it

B. inside varies as r and as  outside it

C. inside is zero and varies as r outside it

D. inside is constant and varies as 

outside it

Answer:

W h Vid S l i

r− 2

r− 2

r− 2

https://dl.doubtnut.com/l/_2VOVccDOnJ57


Watch Video Solution

164. A charge Q is placed at the corner of a

cube. The electric �ux through all the six faces

of the cube is

A. 

B. 

C. 

D. 

Answer:

q/ε0

q/3ε0

q/6ε0

q/8ε0

https://dl.doubtnut.com/l/_2VOVccDOnJ57
https://dl.doubtnut.com/l/_LUg3wNeMDGYc


Watch Video Solution

165. If the �ux through a closed surface is zero,

then

A. the electric �eld must be zero every

where on the surface

B. the electric �eld may be zero everywhere

on the surface

C. the charge inside the surface must be

zero

https://dl.doubtnut.com/l/_LUg3wNeMDGYc
https://dl.doubtnut.com/l/_F1rcwTwS4eoJ


D. the charge in the vicinity of the surface

must be zero

Answer:

Watch Video Solution

166. An electric dipole is placed inside a hollow

sphere at its centre. Then

A. the electric �ux through the sphere is

zero

https://dl.doubtnut.com/l/_F1rcwTwS4eoJ
https://dl.doubtnut.com/l/_s7viu0nxSeRU


B. the electric �eld is zero at every point on

the surface of the sphere

C. the electric �eld is non-zero at every

point on the surface of sphere

D. The electric �eld is zero on a circle on

the sphere.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_s7viu0nxSeRU


167. A metalli particle having no net charge is

placed near a positively charged metal plate

having �nite size. The electric force on the

particle will be

A. towards the plate

B. away from the plate

C. parallel to the plate

D. zero

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_B1LtsgeQfY86


Watch Video Solution

168. If one penetrates a uniformly charged

solid sphere, the electric �eld strength E

A. increases

B. decreases

C. remains the same as at the surface

D. is zero at all points.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_B1LtsgeQfY86
https://dl.doubtnut.com/l/_9e1CFCjimQMG


169. Potentail at any point inside a charged

hollow sphere

A. increase with distance

B. is a constant

C. decreases with distance from centre

D. is zero

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_9e1CFCjimQMG
https://dl.doubtnut.com/l/_iMaINV6DbisU


170. Two small spheres, each carrying a charge

q are placed r m apart and they interact with

force F. If one of the sphere is taken around

the other once in a circular path, the work

done will be equal to

A. 

B. 

C. 

D. zero

Answer:

F × r

F × 2πr

F /2πr

https://dl.doubtnut.com/l/_PsJSOn1zcqea


Watch Video Solution

171. The electric potential at the surface of an

atomic nucleus (Z=50) of radius 

is

A. 80 V

B. 

C. 9V

D. 

Answer:

9.0 × 10− 15m

8 × 106V

9 × 105V

https://dl.doubtnut.com/l/_PsJSOn1zcqea
https://dl.doubtnut.com/l/_mmPBoR5NRfon


Watch Video Solution

172. If a charge is moved against the Coulomb

force of an electric �eld

A. work is done by the electric �eld

B. energy is used from some outside

source

C. the strength of �eld is decreased

D. the energy of the system is decreased

https://dl.doubtnut.com/l/_mmPBoR5NRfon
https://dl.doubtnut.com/l/_OWjXn5NoAOA2


Answer:

Watch Video Solution

173. Hydrogen ion and singly ionized helium

atom are accelerated , from rest , through the

same potential di�erence . The ratio of �nal

speeds of hydrogen and helium ions is close

to :

A. 1

B. 2/1

https://dl.doubtnut.com/l/_OWjXn5NoAOA2
https://dl.doubtnut.com/l/_hcV0ep3LqgXJ


C. 

D. 

Answer:

Watch Video Solution

1

4

√2

174. In SI. Unit of electric �eld is:

A. 

B. 

C. 

Cm− 2

Am− 1

Vm− 1

https://dl.doubtnut.com/l/_hcV0ep3LqgXJ
https://dl.doubtnut.com/l/_av8FpvFQCyrJ


D. 

Answer:

Watch Video Solution

Cm− 1

175. A charge of  experience a force of 5

N in an electric �eld. The potential gradient at

that point is:

A. 

B. 

10μC

0.4NC − 1

4 × 105NC − 1

https://dl.doubtnut.com/l/_av8FpvFQCyrJ
https://dl.doubtnut.com/l/_OWjN1dHDzeOj


C. 

D. cannot be found

Answer:

Watch Video Solution

2.5 × 10− 6NC − 1

176. There is an electric �eld E in x-direction. If

the work done on moving a charge of 0.2C

through a distance of 2m along a line making

a angle  with x-axis is 4 J, then what is the

value of E?

60∘

https://dl.doubtnut.com/l/_OWjN1dHDzeOj
https://dl.doubtnut.com/l/_HMkcL6gyithd


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

√3NC − 1

4NC − 1

5NC − 1

20NC − 1

177. Can a body have charge and still be at

zero potential?

https://dl.doubtnut.com/l/_HMkcL6gyithd
https://dl.doubtnut.com/l/_nNvUyp0dyLzv


A. Yes, always

B. Yes, but not always

C. Never

D. Depends upon the nature of the charge

Answer:

Watch Video Solution

178. Can a body have electric potential and still

be uncharged?

https://dl.doubtnut.com/l/_nNvUyp0dyLzv
https://dl.doubtnut.com/l/_Q4pIAsUsOPId


A. Yes, always

B. Yes, but not always

C. Never

D. Depends upon the nature of the charge

Answer:

Watch Video Solution

179. In the electric �eld of a point charge q, a

certain charge is carried from point A to B, A

https://dl.doubtnut.com/l/_Q4pIAsUsOPId
https://dl.doubtnut.com/l/_TJw5kEbfbR7C


to C,A to D and A to E. Then the work done

A. minimum along path AB

B. minimum along path AD

C. minimum along path AE

D. zero along all the paths

https://dl.doubtnut.com/l/_TJw5kEbfbR7C


Answer:

Watch Video Solution

180. Which of the following quantites do not

depend on the choice of zero potential or zero

potential energy?

A. potential at a point

B. potential energy of a system of two

point charges

https://dl.doubtnut.com/l/_TJw5kEbfbR7C
https://dl.doubtnut.com/l/_IoYwCxiizK4w


C. change in potential energy of a system

of two point charges

D. potential di�erence between two points

Answer:

Watch Video Solution

181. In SI, unit of permittivity is

A. 

B. 

Fm− 1

N − 1m− 2C 2

https://dl.doubtnut.com/l/_IoYwCxiizK4w
https://dl.doubtnut.com/l/_FUudWpWov2fR


C. 

D. 

Answer:

Watch Video Solution

Nm− 2C − 1

Am− 1

182. The capacitance of the earth viewed as a

spherical conductor of radius 6408 km is

A. 

B. 

980μF

1424μF

https://dl.doubtnut.com/l/_FUudWpWov2fR
https://dl.doubtnut.com/l/_40cU1q3Su57G


C. 

D. 

Answer:

Watch Video Solution

712μF

600μF

183. n identical mercury droplets charged to

the same potential V coalesce to form a single

bigger drop. The potential of new drop will be

A. V

https://dl.doubtnut.com/l/_40cU1q3Su57G
https://dl.doubtnut.com/l/_Pzvd77mWsYs9


B. V/N

C. V N

D. 

Answer:

Watch Video Solution

VN 2 / 3

184. A capacitor having capacity of 2 muF is

charged to 200 V and then the plates of the

capacitor are connected to a resistance wire.

The heat produced in joule will be

https://dl.doubtnut.com/l/_Pzvd77mWsYs9
https://dl.doubtnut.com/l/_yl7GYLpq9e6P


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

4 × 10− 2

2 × 10− 2

1 × 10− 2

0

185. A parallel plate capacitor is charged. If the

plates are pulled apart

https://dl.doubtnut.com/l/_yl7GYLpq9e6P
https://dl.doubtnut.com/l/_hflG2vVejma0


A. the potential di�erence increases

B. the capacitance increases

C. the total charge increases

D. the charge and the potential di�erence

remain the same.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_hflG2vVejma0


186. When air is replaced by a dielectric

medium of constant K, the maximum

capacitance of the capacitor

A. increases K times

B. remains unchanged

C. increases  times

D. decreases K times

Answer:

Watch Video Solution

k2

https://dl.doubtnut.com/l/_x6bT4Mt750hw


187. An isolated capacitor of unknown

capacitance has been charged to potential .

This capacitor is then connected to an

uncharged capacitor of capacity C. If common

potential is , �nd unknown

capacitance.

Watch Video Solution

V0

V ( < V0)

188. In a charged capacitor, the energy resides

A. on the positive charged plate

https://dl.doubtnut.com/l/_KJoJ2BfIc9PB
https://dl.doubtnut.com/l/_MtNNUe6Py8PO


B. on both the positive and negative

charged plates

C. in the �eld between the plates

D. around the edge of the capacitor plates

Answer:

Watch Video Solution

189. A capacitor  was originally charged

to 10V. Now, the potential di�erence is

10μF

https://dl.doubtnut.com/l/_MtNNUe6Py8PO
https://dl.doubtnut.com/l/_oVWkaRgyGnIl


increased to 20 V. The increase is potential

energy is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

4 × 10− 4J

10 × 10− 4j

15 × 10− 4j

5 × 10− 4j

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


190. Two idential capacitors are joined in

parallel, charged to a potential V and then

separated and then connected in series i.e. the

positive plate of one is connected to negative

of the other. Then

A. the charges on the free paltes

connected together are destroyed

B. the charges on the free plates are

enhanced

https://dl.doubtnut.com/l/_txPSGTAJzZG9


C. the energy stored in the system in

increases

D. the potential di�erence between the

free plates becomes 2 V.

Answer:

Watch Video Solution

191. The accumulation of charge on clouds,

which produces lightining is caused by

https://dl.doubtnut.com/l/_txPSGTAJzZG9
https://dl.doubtnut.com/l/_es6NMonbLoka


A. rain drops changing on clouds, which

produces lightning, is caused by

B. the electric �eld or the earth

C. ionisatino by the sun

D. electri�cation due to motion of water

molecules.

Answer: electric

Watch Video Solution

https://dl.doubtnut.com/l/_es6NMonbLoka


192. In a guard ring capacitor, the purpose of

the guard ring is

A. to increase the capacitance

B. to decrease the capacitance

C. to increase the e�ective area of the

capacitor

D. to avoid the variation of the electric �eld

intensity at the edges

Answer:

https://dl.doubtnut.com/l/_SJqPnhhEo2z7


Watch Video Solution

193. wo capacitors of capacitances 

are connected in parallel across a battery. If

 respectively be the charges on the

capacitors, then  will be equal to

A. 

B. 

C. 

D. 

C1 and C2

Q1 and Q2

Q1

Q2

C1 /C2

V1 /V2

V 2
1 /V 2

2

C 2
1 /C 2

2

https://dl.doubtnut.com/l/_SJqPnhhEo2z7
https://dl.doubtnut.com/l/_lson3e9JrtNi


Answer:

Watch Video Solution

194. 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

. the capacitance of the

system will now be

10μF .

k1 = 2 and k2 = 4

https://dl.doubtnut.com/l/_lson3e9JrtNi
https://dl.doubtnut.com/l/_M4Dx4z5HYv1u


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

10μf

20μF

30μF

40μF

195. Van de Graa� generator is used to

A. measure high potential di�erence

https://dl.doubtnut.com/l/_M4Dx4z5HYv1u
https://dl.doubtnut.com/l/_g06Q7eOqTBaj


B. produce high d.c. potential

C. produce higha.c. potential

D. comapre high d.c. potential

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_g06Q7eOqTBaj

