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PHYSICS

BOOKS - PRADEEP PHYSICS (HINGLISH)

ELECTROSTATICS

SOLVED EXAMPLES

1. What are some other applications of electrostatics?

o Watch Video Solution

2.1s a charge of (5.8 X 10'18)C possible?

A.yes


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_G86tzbY1cQmN
https://dl.doubtnut.com/l/_5TZaBBRhlziY

B. No

C. May be

D. Cannot be determined

Answer: B

° Watch Video Solution

3. What is the charge on a body from which one million electrons

are removed?

o Watch Video Solution

4. How is force between two charges affected when each charge is

doubled and distance between them is also doubled?

° Watch Video Solution



https://dl.doubtnut.com/l/_5TZaBBRhlziY
https://dl.doubtnut.com/l/_JRqriYAVBKPK
https://dl.doubtnut.com/l/_uEFHyT8FHwre

5. Two equal like charges in air repel eachother with a force F. By
what percentage should each charge be reduced so that the force

between them in medium of dielectric constant 2 reduces by 28%'?

o Watch Video Solution

6. Calculate the number of electrons which should be removed

from a conductor so that it acquires a positive charge of 3.5nC?

o Watch Video Solution

7. An object has an excess charge of ( - 1.92 x 1010'7)C. How many

excess electrons does it have ?

o Watch Video Solution



https://dl.doubtnut.com/l/_uEFHyT8FHwre
https://dl.doubtnut.com/l/_jCbjd0CLyhoY
https://dl.doubtnut.com/l/_UPAvzpetK7XH
https://dl.doubtnut.com/l/_F4fk6clm0p2l

8. Which is bigger, a coulomb or charge on an electron ? How

many electronic charges from one coulomb of charge ?

o Watch Video Solution

9. How much positive and negative charge is there in a cup of

water ?

o Watch Video Solution

10.If a body gives out 10 electrons every second, how much time

required to get a total charge of 1C from it ?

o Watch Video Solution



https://dl.doubtnut.com/l/_aUuBNqZO9D56
https://dl.doubtnut.com/l/_Yx4yQTv3F8Lp
https://dl.doubtnut.com/l/_gtToMsl2Gdka

11. A metal sphere has a charge of -6.5uC. When 5 x 1013 electrons

are removed from the sphere, what would be the net charge on it?

° Watch Video Solution

12. Two bodies A and B carry charges -3.00uC and -0.44uC. How

many that they acquire equal charges?

o Watch Video Solution

13. A free pith ball p of 10g carries of 5 x 10-8C. What must be the
nature and maganitude fo charge that should be given to another
pith ball Q fixed 7 cm below the former ball, so that upper ball is

statinary ?

o Watch Video Solution



https://dl.doubtnut.com/l/_tCw5ofweUBeZ
https://dl.doubtnut.com/l/_rCMOks5krl9o
https://dl.doubtnut.com/l/_m6oPXrZ9GuLm

14. Force of attraction between two point charges placed at a
distance 'd' is F. What distance apart should they be kept in the

same medium, so that the force between them is 2F ?

° Watch Video Solution

15. Two charged particles having charge 2.0 x 1078C each are
joined by an insulating string of length 1 m and the system is kept

on a smooth horizontal table. Find the tension in the string.

° Watch Video Solution

16. A particle carrying charge + q is held at the center of a square

of each side arranged on the square as shown in Fig. If g = 2 muC,


https://dl.doubtnut.com/l/_8G2171UBrsQt
https://dl.doubtnut.com/l/_2gDqb3yvqu4a
https://dl.doubtnut.com/l/_HVpbAPkIXiEg

what is the net force on the particle?

_.2q +7q "‘3(]
+4q 4+ +q£ O 4 +4q
Y
-3¢ ~7q —24

A.36 x 14 x4 x 103N

B.16 x 14 x 4 x 103N

C.26 x 14 x 4 x 103N

D.6x14x4x 103N

Answer: A

| e


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

[ @ Watch Video Solution ]

17. Coulomb's law for electrostatic force between two point
charges and Newton's law for gravitational force between two
stationary point masses, both have inverse square dependence on
the distance between the charges/masses (a) compare the
strength of these forces by determining the ratio of their
magnitudes (i) for an electron and as proton (ii) for two protons
(b) estimate the accelerations for election and proton due to

electrical force of their mutal attraction when they are 1 A apart.

° Watch Video Solution

18. A charged metallic sphere A is suspended by a nylon thread.
Another charged metallic sphere B held by an insulating handle is
brought close to A such that the distance between their centres is

10 cm, as shown in Fig. 1.7(a). The resulting repulsion of A is noted


https://dl.doubtnut.com/l/_HVpbAPkIXiEg
https://dl.doubtnut.com/l/_3fYuICcXJS4W
https://dl.doubtnut.com/l/_YRa0KxlG02EA

(for example, by shining a beam of light and measuring the
deflection of its shadow on a screen). Spheres A and B are touched
by uncharged spheres C and D respectively, as shown in Fig. 1.7(b).
C and D are then removed and B is brought closer to A to a
distance of 5.0 cm between their centres, as shown in Fig. 1.7(c).
What is the expected repulsion of A on the basis of Coulomb’s law?
Spheres A and C and spheres B and D have identical sizes. Ignore

the sizes of A and B in comparison to the separation between


https://dl.doubtnut.com/l/_YRa0KxlG02EA

their centres.

16 ¢ *

lik

o Watch Video Solution



https://dl.doubtnut.com/l/_YRa0KxlG02EA

19. Two electrons and a positive charge q are hold along a straight
line. At what position and for what value of q will the system be in

equilibrium.

° Watch Video Solution

20. The two point charges 4uC and 1uC are separated by a
distance of 2 m in air. Find the point on the line joining the

charges at which net electric field of the system is zero.

4
A gm from 1uC

2
B. gm from 1uC

4
C. gm from 4uC

2
D. gm from 4uC

Answer: C

l - l


https://dl.doubtnut.com/l/_DE5797K1tIzs
https://dl.doubtnut.com/l/_SFDctZVQSOSS

| o Watch Video Solution

21. Ten positively charged particles are kept fixed on the x-axis at
points x=10cm, 20cm, 30cm, .., 100cm. The first particle has a
charge 1.0 x 10-8C, the second 8 x 10-8 C, the third 27 x 10( - 8)C
and so on. The tenth particle has a charge 1000 x 10 8C. find the
magnitude of the electric force acting on a 1 C charge placed at

the origin.

° Watch Video Solution

22. Three point charges are placed at the following points on x-
axis : 3uC at x =0, -4uC at x = 50cm and -5uC at x = 50cm and

-5uC at x = 120cm, Calculate the force on -4uC charge.

F1q
+3pc “« —4uC -5uC
—o » X
O e 500m 120 cm

Fo



https://dl.doubtnut.com/l/_SFDctZVQSOSS
https://dl.doubtnut.com/l/_iFYWCL2hLraV
https://dl.doubtnut.com/l/_MfQB6YYrfklb

| o Watch Video Solution

23. Two equal positive charges, each of 2uC interact with a third
positive charge of 3uC situated as shown in Fig. Calculate the

magnitude and direction of the force on the 3uC charge.

° Watch Video Solution

24. Find the magnitude of the resultant force on a charge of 1uC

held at P due to two charges of +2 x 10" 8CatAand B respectively.


https://dl.doubtnut.com/l/_MfQB6YYrfklb
https://dl.doubtnut.com/l/_6Xq8H1UPDnjH
https://dl.doubtnut.com/l/_TukFb1BuFk79

Given AP=10 cm and BP =5 cm.

LAPB = 90 °, Fig.

R

A B

o Watch Video Solution

25. Consider three charges q;,q, and g5 each equal to q, at the
vertices of an equilateral triangle of side I. What is the force on a

charge Q placed at the centroid of the triangle?

o Watch Video Solution



https://dl.doubtnut.com/l/_TukFb1BuFk79
https://dl.doubtnut.com/l/_QontcFduw7nZ

26. Consider the charges q,q and -q placed at the vertices of an
equilateral triangle of each side |. What is the force on each

charge ?

° Watch Video Solution

27. A particle of mass m and carrying charge -q, is moving around
a charge +q, along a circular path of radius r period of revolution

of the charge -q, about +q, is

° Watch Video Solution

28. Two identical conducting spheres, fixed in space, attract each
other with an electrostatic force of 0.108BN when separated by
50.0cm, centre-to-centre. A thin conducting wire then connects the

spheres. When the wire is removed, the spheres repel each other


https://dl.doubtnut.com/l/_MUudw71J5tCk
https://dl.doubtnut.com/l/_s7eZlGnBZDXR
https://dl.doubtnut.com/l/_KXIosugFbosD

with an electrostatic force of 0.0360N. What were the initial

charges on the spheres?

o Watch Video Solution

29. Two fixed point charges +4e and +e units are separated by a
distance 'a'. Where should a third point charge be placed for it to

be in equilibrium?

o Watch Video Solution

30. A copper atom consists of copper nucleus surrounded by 29
electrons. The atomic weight of copper is 63.5mole . Let us now
take two pieces of copper each weighing 10g. Let us trandfer one
elcetron from one piece to another for every 100 atoms in that
piece. What will be the Coulomb force between the two pieces

after the trandfer of electrons, if they are 1cm apart? Avogadro


https://dl.doubtnut.com/l/_KXIosugFbosD
https://dl.doubtnut.com/l/_I6KkF0eJ0J4y
https://dl.doubtnut.com/l/_yGgU14nTy25T

number = 6 x 10%3mole 1, charge on an electron = -1.6 x 10-19¢

o Watch Video Solution

31. An infinite number of charges each equal to 4uC are placed
along X-axis at x = 1m, x = 2m, x = 4m, x = 8m and so on. Find the

total force on a charge of 1C plaaced at the origin.

o Watch Video Solution

32. Three point charges + q each are kept at the vertices of an
equilateral triangle of side |. Determine the magnitude and sign of
charge to be kept at the centroid so that charges at the vertices

remain in equillibrium.


https://dl.doubtnut.com/l/_yGgU14nTy25T
https://dl.doubtnut.com/l/_ewpOqbioTNDn
https://dl.doubtnut.com/l/_2NjYgo98s7wJ

Answer: D

o Watch Video Solution

33.The electric charge of macroscopic bodies is actually a surplus

or deficiency of electrons. Why not protons?

o Watch Video Solution

34. Two free protons and two free electrons are separted by the
same distance. Compare Coulomb's forces of repulision between

the pair of protons and pair of electrons.



https://dl.doubtnut.com/l/_2NjYgo98s7wJ
https://dl.doubtnut.com/l/_MA0Z5mK98IGv
https://dl.doubtnut.com/l/_BAVjAgRQGjEy

_ o Watch Video Solution

35. A charge Q is kept in the inner cavity and a charge 2 Q is given
to the inner shel. A charge 3 Q is given to the outermost shell, as

shown in Fig.1(a).22 Find the charges at the surfaces AB and C.

2Q

3Q

o Watch Video Solution

36. A negatively charged ebonite rod attracts a suspended ball of

straw. Can we infer that the ball is positively charged ?


https://dl.doubtnut.com/l/_BAVjAgRQGjEy
https://dl.doubtnut.com/l/_OorsBs1UxJ4W
https://dl.doubtnut.com/l/_9ZOPVYauXKUC

o Watch Video Solution

37. Can two similarly charged bodies attract each other?

o Watch Video Solution

38. A body A repels another body B, A attracts body C, C repels
body D. It is given that body D is positively charged. What is the

charge on body B.

o Watch Video Solution

39. Explain why a neutral object can be attracted to a charged
objec. Why can this neutal object not be repelled by a charged

object ?

| o Watch Video Solution


https://dl.doubtnut.com/l/_9ZOPVYauXKUC
https://dl.doubtnut.com/l/_3RVJOzmstAlI
https://dl.doubtnut.com/l/_wU1Y8ODDi6Fx
https://dl.doubtnut.com/l/_DumxFYUHGDGX

40. When a hand apporaches a charged weight suspended with a
silk thread, the weight is attracted towards the hand. Why does

this occur ?

o Watch Video Solution

41. How can you charge a metal sphere negatively without

touching it?

° Watch Video Solution

42. An insulating rod carries some net charge, and a copper
sphere is neutral. The rod and the sphere do not touch. Can there

be force of attration/repulsion between the two?

| b wAar_ao_L vl e~_1._n®_


https://dl.doubtnut.com/l/_DumxFYUHGDGX
https://dl.doubtnut.com/l/_4AmbDOy7TM25
https://dl.doubtnut.com/l/_aODsmfstTbT5
https://dl.doubtnut.com/l/_NmGEgU66Divh
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43. Neutral metal objects, especially in industry, are are often
coated with electrically charged paint or powder particles. How do

these particles stick on the metal objects ?

o Watch Video Solution

44. Figure 1(a).24 shows two protons (symbol P) and one electron
(symbol e) on a straight line AB. What is the direction of net

electrostatic force on the central proton?

° Watch Video Solution



https://dl.doubtnut.com/l/_NmGEgU66Divh
https://dl.doubtnut.com/l/_J5n0AVSRnx1J
https://dl.doubtnut.com/l/_0zVi7Xyt62TV

45. Give some points of dissimilarity similarity between

electrostatic forces and gravititaonal forces.

o Watch Video Solution

46.The electrostatic force between two charges is a central force.

Why?

o Watch Video Solution

47. How is coulomb force between two charges affected by the

presence of third charge.

o Watch Video Solution



https://dl.doubtnut.com/l/_R7WStjFnvKqB
https://dl.doubtnut.com/l/_1g2UeNhTeCZc
https://dl.doubtnut.com/l/_utCUiF5XETo1

48. If two objects repel one another, you know both carry either
positive charge or negative charge. How would you determine

whether these charges are positive or negative ?

o Watch Video Solution

49, Is coulomb's law in electrostatics valld in all situations ?

o Watch Video Solution

50. What is the cause of charging ?

o Watch Video Solution

51. An isolated conducting sphere id given s positive charge. Does

its mass increase, decrease or remain the same ?


https://dl.doubtnut.com/l/_9BPC0MHdpZDS
https://dl.doubtnut.com/l/_k7KM1EisEOwX
https://dl.doubtnut.com/l/_SrLsEOR7hj3a
https://dl.doubtnut.com/l/_YnCuNHkYd6aZ

o Watch Video Solution

52. An ebonite rod is rubbed with fur or wool. What type of

charges do they acquire ?

o Watch Video Solution

53. What is meant by quantisation of charge ?

o Watch Video Solution

54. What do you mean by additivity of electric charge ?

o Watch Video Solution



https://dl.doubtnut.com/l/_YnCuNHkYd6aZ
https://dl.doubtnut.com/l/_P2wXyEHR6XE3
https://dl.doubtnut.com/l/_sPK30RTartOq
https://dl.doubtnut.com/l/_qOITzCW9Jj1R

55. what do mean by conservation of electric charge ?

o Watch Video Solution

56. Is the total charge of the universe conserved ?

o Watch Video Solution

57. Why does an ebonite rod get negatively charged on rubbing

with fur ?

° Watch Video Solution

58. A glass rod rubbed with silk acquires a charge +1.6 x 10~ 12C.

What is tha charge on the silk?

.Y


https://dl.doubtnut.com/l/_m3EPMcGnC6lt
https://dl.doubtnut.com/l/_O6Jmpmnyab8e
https://dl.doubtnut.com/l/_lD95TqDZXobf
https://dl.doubtnut.com/l/_RNRJ0hcK0AGd

| ' Vvatch video oolution J

59. Name any two basic properties of electric charge.

° Watch Video Solution

60. what is the value of charge on an electron ? Is a charge less

than this value possible ?

° Watch Video Solution

61. Does motion of a body affect its charge ?

° Watch Video Solution

62. Give two points of distinction between charge and mass.



https://dl.doubtnut.com/l/_RNRJ0hcK0AGd
https://dl.doubtnut.com/l/_xVG8AdZMiGan
https://dl.doubtnut.com/l/_eYKj0S0GIvHb
https://dl.doubtnut.com/l/_60hT5YtTW2r3
https://dl.doubtnut.com/l/_7oj7MpXEUELP

| o Watch Video Solution

63. What is the basic cause of quantization of charge ?

° Watch Video Solution

64. Can ever photons can have a charge? If not why?

o Watch Video Solution

65. Which of the following quantities depends on state of rest or
motion of a body : (a) mass (b) length (c ) time (d) charge density

and (f) phase ?

o Watch Video Solution



https://dl.doubtnut.com/l/_7oj7MpXEUELP
https://dl.doubtnut.com/l/_fyNiUqVnMjLP
https://dl.doubtnut.com/l/_uiinh7f7IbhX
https://dl.doubtnut.com/l/_g387hx4pS1Bs
https://dl.doubtnut.com/l/_kosmQ7gLDXEl

66. Is the force acting between two point charges q; and g, kept
at some distance in air, attractive or repulsive when:
()q,9, > 0

(ii)CI1CI2 <0

° Watch Video Solution

67. A positively charged glass rod is brought near an uncharged

pith ball penduium. What happens to the pith ball ?

o Watch Video Solution

68. Why is it not possible to charge just one end of a metal rod ?

o Watch Video Solution



https://dl.doubtnut.com/l/_kosmQ7gLDXEl
https://dl.doubtnut.com/l/_X0W7YE4Zu4Fi
https://dl.doubtnut.com/l/_JdN8Gbh8LmMY

69. Why is it easier to charge a ballon on a dry day than on a

humid day ?

o Watch Video Solution

70. Does Coulomb's law of electric force obey Newton's third law of

motion ?

o Watch Video Solution

71. Is the electric force between two electrons greater than the

gravitaonal force between them ? If so, by what factor ?

o Watch Video Solution



https://dl.doubtnut.com/l/_P1ZTzfEepzRq
https://dl.doubtnut.com/l/_PmjOW6sAvfR9
https://dl.doubtnut.com/l/_2lGBhUeS1TBf

72. Eletrostatic forces are much stronger than gravitatinal forces.

Give one example.

o Watch Video Solution

73. Let [ Eo] denote the dimensional formula of the permittivity
of vacuum. If

M =mass,L = <n>h, T =time and A = elctriccurrent, then :

° Watch Video Solution

74. Write down the value of obsolute permittivity of free space.

° Watch Video Solution



https://dl.doubtnut.com/l/_J8ETTcmQyoZw
https://dl.doubtnut.com/l/_TuWvcE64NMW0
https://dl.doubtnut.com/l/_1PpUX9YX3hRt

75.What is the force of repulsion between two charges of 1C each,

kept 1m apart in vacumm ?

o Watch Video Solution

76. Define dielectric constant of a medium in terms of force

between electric charges.

o Watch Video Solution

77.What is the relevance of large value of K( = 81) for water ?

° Watch Video Solution

78. Force of attraction between two point electric charges placed

at a distance d in a medium is F. What distance apart should these


https://dl.doubtnut.com/l/_GdnsTqhCVYfx
https://dl.doubtnut.com/l/_bVukZBNR9VEl
https://dl.doubtnut.com/l/_3ohouSaiuwrX
https://dl.doubtnut.com/l/_hPzA1Jht1CL2

be kept in the same medium, so that force between them becomes

F/3?

o Watch Video Solution

79. In coulomb's law, on what factors does the value of

electrostatic force constant K depend ?

o Watch Video Solution

80. When two charges q, and g, are kept at some distance apart,
force acting between these charges is F. If a third change q; is
placed quite close to g5 is placed quite close to g, what will

happen to the force between q; and q, ?

o Watch Video Solution



https://dl.doubtnut.com/l/_hPzA1Jht1CL2
https://dl.doubtnut.com/l/_rvILgEuq9jNS
https://dl.doubtnut.com/l/_LqdFemXAwkPM
https://dl.doubtnut.com/l/_v5seEZ9h6J3l

81. Consider three charged bodies P,Q and R. If P and Q repel each
other and P attracts R, what is the nature of force between Q and

R?

° Watch Video Solution

82. Does the coulomb force that one charge exerts on another ,

charge if other charges are brought near by?

° Watch Video Solution

83. A copper sphere of mass 2g contains nearly 2 x 1022 atoms. The
charge on the nucleus of each atom is 29e. What fraction of the
electrons must be removed from the sphere to give it a charge fo

+2uC?

° Watch Video Solution



https://dl.doubtnut.com/l/_v5seEZ9h6J3l
https://dl.doubtnut.com/l/_fGfmMLnh1OMw
https://dl.doubtnut.com/l/_u1M4udFfcRTs

84. Give four properties of electric charges.

o Watch Video Solution

85. Dielectric constant of a medium is unity. What will be its

permittively ?

o Watch Video Solution

86. Two small balls having equal poistive charges Q( coulomb) on
each are suspended by two insulating strings of equal length
L(metre) from a hook fixed to a stand. The whole set up is taken in
a satellite into space where there is no gravity (state of
weightlessness). The angle between the two strings is.... and

the tenison in each string is.....ccccoouu... newtons.

o Watch Video Solution



https://dl.doubtnut.com/l/_l3mt3jwbyZi2
https://dl.doubtnut.com/l/_xWKNORcT0AdM
https://dl.doubtnut.com/l/_bVV9FDYrVhwN

87. An attractive force of 5N is acting between two charges of
+2uC and -2uC placed at some distance. If the charges are
mutually touched and placed again at the same distance , what

will be the new force, between them ?

° Watch Video Solution

88. Two point charges of +2uC and + 6uC repel each other with a
force of 12N. If each is given an additional charge of -4uC, what

will be the new force?

° Watch Video Solution

89. Determine the force between two free electrons spaced 1

angstrom (10 'lom) apart.


https://dl.doubtnut.com/l/_bVV9FDYrVhwN
https://dl.doubtnut.com/l/_Dux4D8HO0oDO
https://dl.doubtnut.com/l/_Y4nlY4okVRi4
https://dl.doubtnut.com/l/_vgsgGYFrM211

o Watch Video Solution

90. What is the Importance of expressing coulomb's law in vector

from ?

o Watch Video Solution

91. State superposition for electrostatic force on a charge due to a

number of charges.

o Watch Video Solution

92. Two indentical metallic spheres A and B, each carrying a charge
q repel each other with a force F. A third metallic uncharged

sphere C of the same size is made to touch the spheres A and B


https://dl.doubtnut.com/l/_vgsgGYFrM211
https://dl.doubtnut.com/l/_fGnxU8S4VEEZ
https://dl.doubtnut.com/l/_XwbfWNakiBjy
https://dl.doubtnut.com/l/_alIPjY7PVNA5

alternately and then removed away. What is the force of repulsion

between A and B ?

o Watch Video Solution

93. Calculate force on an electron in a unifrom field of 5 x 10*N/C

due north.

o Watch Video Solution

94. What is a shark POD ?

o Watch Video Solution

95. Charges +20nC are separated by 5mm. Calculate the magnitude

and direction of dipole moment.



https://dl.doubtnut.com/l/_alIPjY7PVNA5
https://dl.doubtnut.com/l/_BL7g2hhf8tCf
https://dl.doubtnut.com/l/_rsOg4oYViPTT
https://dl.doubtnut.com/l/_KRTJLjyq7H6S

I & Watch Video Solution ]

96. Two charges of £1000uC are separated by 2mm. This dipole so
formed is held at an angle of 30 ° with a uniform electric field of

15 x 10%N/C. Calculate the torque acting on the dipole.

° Watch Video Solution

97. A dipole consists of an electron and a proton separated by a
distance of 5 x 10 9m. The dipole is aligned in a uniform electric
field of 1.44 x 10%N/C. Calculate potential energy of dipole to hold

it at 60 ° with the direction of electric field.

° Watch Video Solution



https://dl.doubtnut.com/l/_KRTJLjyq7H6S
https://dl.doubtnut.com/l/_UNl0NTCzJzEH
https://dl.doubtnut.com/l/_jLtpM4bDf0TW

98. Calculate the electric field strength which is required to just
support a water drop of mass 1073 kg and having a charge

1.6 x 10 19¢,

° Watch Video Solution

99. A particle of mass 10 %kg and charge 5uC id thrown at a speed
of 20m/s against a uniform electric field of strength 2 x 10°NC 1.
How much distance will it travel before coming to rest

momentarily?

o Watch Video Solution

100. A free pith ball of mass 6g carries a positive charge of

(1/3) x 10~ 7C. What is the nature and magnitude of charge that


https://dl.doubtnut.com/l/_6cGookaqS3H2
https://dl.doubtnut.com/l/_U7w0Qvemj86o
https://dl.doubtnut.com/l/_wlUoJZy4NsFk

should be given to a second pith ball fixed 5cm vertically below the

former pith ball so that the upper pith ball is stationary.

o Watch Video Solution

101. A small sphere of mass 1g carries a charge of +6uC. The
sphere is suspended by a string in an electric field of 400NC ™!
acting downwards. Calculate tension in the string. What will be

the tension if charge on the sphere were -6uC?

° Watch Video Solution

102. An electron falls through a distance of 1.5cm in a uniform
electric field of value 2 x 10°N/C, opposite to direction of fall.

Compare the time of fall with 'free fall under gravity'.

° View Text Solution



https://dl.doubtnut.com/l/_wlUoJZy4NsFk
https://dl.doubtnut.com/l/_eaXzqQtdLv83
https://dl.doubtnut.com/l/_95lxkUpyrTZY

103. A charged particle of charge 2uC and mass 10 milligram,
moving with a velocity of 1000m/s enters a uniform electric field of
strength 103N/C directed perpendicular to its direction of motion.

Find the velocity and displacement of the particle after 10s.

o Watch Video Solution

104. Two point charges +6g and - 8q are placed at the vertices B
and C of an equilateral triangle ABC of side a. Obtain an
expression for magnitude and direction of resultant electric field

at the vertex A due to these two charges.

o Watch Video Solution

105. Two charges each of 1uC but opposite in sign are 1cm apart.

Calculate electric field at a point distant 10cm from the mid point


https://dl.doubtnut.com/l/_CWOQFFodnHO0
https://dl.doubtnut.com/l/_k18GVuvJ8Lgy
https://dl.doubtnut.com/l/_RjHmLQXPqwQQ

on axial line of the dipole.

o Watch Video Solution

106. Two charges +20uC and - 20uC are held 1cm apart. Calculate
the electric field at a point on the equatorial line at a distance of

50cm from the center of the dipole.

o Watch Video Solution

107. What is the magnitude of electric intensity due to a dipole of
moment 2 x 10-8C - m at a point distant 1m from the centre of
dipole, when line joining the point to the center of dipole makes

an angle of 60 ° with diople exis ?

A.191 - IN/C

B.238 - IN/C


https://dl.doubtnut.com/l/_RjHmLQXPqwQQ
https://dl.doubtnut.com/l/_qot3IvioNlxf
https://dl.doubtnut.com/l/_b3VjutV7gwix

C.400N/C

D.840N/C

Answer: B

o Watch Video Solution

108. Two charges +10uC are placed 5 - Omm apart. Determine the
electric field at (a) point P on the axis of dipole 15cm away from its
center on the side of the positive charge. As shown in Figure and
at (b) a point Q. 15cm away form O on a line passing through O

and a line passing through O and


https://dl.doubtnut.com/l/_b3VjutV7gwix
https://dl.doubtnut.com/l/_8maVTCW9EjCq

I15|cm\\

-10pC \+1o,uc =
A O B IR
=5 mm-»

le—15cm —»

normal to the axis of the dipole as shown in Fig.

o Watch Video Solution

109. The electric field due to a short dipole at a distance r, on the
axial line, from its mid point is the same as electric field at a

distance r' on the equatorail line, from its mid point. Determine


https://dl.doubtnut.com/l/_8maVTCW9EjCq
https://dl.doubtnut.com/l/_akx3ywzqf84q

the ratio r/r' oon the equatorial line, from its mid point.

Determine the ratio r/r'.

° Watch Video Solution

110. Two charges +10uC are placed 5 x 10 ~3m apart. Determine the
electric field at a point Q, 0 - 15m away from O, on a line passing

through O and normal to the axis of the diople.

o Watch Video Solution

111. An electric dipole consists of two charges of 0.1uC separated
by a distance of 2.0cm. The dipole is placed in an external field of
10°NC- L. What maximum torque does the field exert on the

dipole?

o Watch Video Solution



https://dl.doubtnut.com/l/_akx3ywzqf84q
https://dl.doubtnut.com/l/_rbIJN3l5OlhG
https://dl.doubtnut.com/l/_1MIYBSJKuCyt

112. An electric dipole of moment 5 x 10°8C-m is aligned in a
uniform electric field of 1-44x 10°N/C. Calculate potenitial

energy of the diople at 60 ° with the direction of electric field.

° Watch Video Solution

113. A diople consisting of an electron and a proton separated by a
distance of 4 x 10-19 m is situated in an electric field of intensity
3 x 10°NC~! at an angle of 30 ° with the field. Calculate the diople
moment and the torque acting on it. Charge e on an electron

=1-6x10"19.

o Watch Video Solution

114. An electric dipole of dipole moment 4 x 107> Cm is placed in a

uniform electric field of 10 3N/C making an angle of 30 ° with the


https://dl.doubtnut.com/l/_2AqDW9z4L9Fm
https://dl.doubtnut.com/l/_wyzDrq6osBhL
https://dl.doubtnut.com/l/_7N1eQy1k8GqC

direction of the field. Determine the torque exerted by the electric

field on the dipole.

o Watch Video Solution

115. Three charges, each equal to q, are placed at the three.
corners of a square of side a . Find the electric field at. the fourth

corner.

o Watch Video Solution

116. A pendulum bob of mass 80mg and carrying a charge of
2 x10°8C is at rest in a uniform, horizontal electric field of 20k

Vm 1. Find the tension in the thread.

o Watch Video Solution



https://dl.doubtnut.com/l/_7N1eQy1k8GqC
https://dl.doubtnut.com/l/_qEgQAlwp44Hl
https://dl.doubtnut.com/l/_SLkFI1rJiU1W
https://dl.doubtnut.com/l/_HuO991wcTW5s

117. An inclinded plane making an angle of 30 ° with the horizontal
electric field of 100Vm ! as shown in Figure. A particle of mass 1kg
and charge 0 - 01C is allowed to slide down from rest from a
height of 1m. If the coefficient of friction is 02, find time taken by

the particle to reach the bottom.

G
z Q'O\

q

E =100 V/m
L

o Watch Video Solution

118. A point charge +Q is placed in the vicinity of a conducting
surface. Draw the electric field lines between the surface and the

charge.


https://dl.doubtnut.com/l/_HuO991wcTW5s
https://dl.doubtnut.com/l/_VJIg98kg5qR1

o Watch Video Solution

119. Figure shows the electirc field lines for two point charges
separated by a distance. What are the signs of q; and g, ? Can

you determine theratioq; | q, ?

o Watch Video Solution



https://dl.doubtnut.com/l/_VJIg98kg5qR1
https://dl.doubtnut.com/l/_QMvFzjYT1DLE

120. (a) An electrostaic field line is a continous curve. That is a field
line cannot have sudden breaks. Why not ?

(b) explain why two filed lines never cross each other at any point.

o Watch Video Solution

121. When does a charged circular loop behave as a point charge.

o Watch Video Solution

122. Why is direction of an electric field taken outward for a

possitive charge and inward for a negative charge.

o Watch Video Solution



https://dl.doubtnut.com/l/_P7zl8boXCSlE
https://dl.doubtnut.com/l/_S6fhIIb7TCYf
https://dl.doubtnut.com/l/_gl5KwWm58LRo

123. Can electric field lines of force form closed loops ? Give reason

for your answer.

° Watch Video Solution

124. Two protons A and B are placed in between the two plates of a
parallel plate capacitor charged to a potential difference V as

shown in the figure. The forces on the two protons are identical.

_|_ —_
+ —
_|.. —_—
+ . =
+1 . B | -
+| A -
+ —_
" _
+ _
+|‘_V_'

o Watch Video Solution



https://dl.doubtnut.com/l/_6xaxIwdd2ZPS
https://dl.doubtnut.com/l/_FqFsHAzDYYHm
https://dl.doubtnut.com/l/_w3igalPy6prY

125. A point charge placed at any point on the axis of an electric
dipole at some large distance experiences a force F. What will be
the force acting on the point charge when its distance from the

dipole is doubled.

° Watch Video Solution

126. What is electric field intensity at a point at a distance r meter

from q coulomb of a charge in free space ?

° Watch Video Solution

127. A point charge q is placed at the origin . How does the electric

field due to the charge very with distance r from the origin ?

o Watch Video Solution



https://dl.doubtnut.com/l/_w3igalPy6prY
https://dl.doubtnut.com/l/_HBFpi2qho4pg
https://dl.doubtnut.com/l/_piESNfsdW9KG

128. Is electric field inensity a scalar or vector quantity? Give its

S. I. unit.

o Watch Video Solution

129. Write the dimensional formula of electric field.S

° Watch Video Solution

130. A proton is placed in a unifrom electric field directed along

the positive x-axis. In which direction willl it tend to move?

o Watch Video Solution

131. Name any four vector fields.

.Y


https://dl.doubtnut.com/l/_S2d34myG91pc
https://dl.doubtnut.com/l/_BwHbjfDAenyd
https://dl.doubtnut.com/l/_JD8uOxrPbIi7
https://dl.doubtnut.com/l/_7P8bwZKQQEus

| ' Vvatch video oolution J

132. How does a free electrons at rest move in an electric filed.

° Watch Video Solution

133. Four charges of same magnitude and same sign are placed at
the corners of a square, of each side0 - 1m. What is electric field

intensity at the center of the square?

° Watch Video Solution

134. Force experienced by an electron in an electric field EisF
newton. What will be the force experiended by a proton in the
same field ?

Take mass of proton 1836 times the mass of an electron.



https://dl.doubtnut.com/l/_7P8bwZKQQEus
https://dl.doubtnut.com/l/_fLPaQvEBdHRW
https://dl.doubtnut.com/l/_8lV2dOwIO1iz
https://dl.doubtnut.com/l/_ElRDApc1pEur

| & Watch Video Solution

135. What is the use of the concept of electric field intensity ?

o Watch Video Solution

136. Name the physical quanity whose Sl unit is NC~1 ?

o Watch Video Solution

137. Why is electric field intensity inside a charged conductor zero

?

o Watch Video Solution

138. Draw electric lines of forces due to an electic dipole.


https://dl.doubtnut.com/l/_ElRDApc1pEur
https://dl.doubtnut.com/l/_hrRVlMjS5iBU
https://dl.doubtnut.com/l/_IJa8yz6B0Cgq
https://dl.doubtnut.com/l/_pZIhaai8ECTp
https://dl.doubtnut.com/l/_w3sjcqMg8qP0

o Watch Video Solution

139. Two point charges of +3uC each are 100cm apart. At what
point on the line joining the charges will the electric intensity be

zero ?

o Watch Video Solution

140. What is nature of sysmmetry of field due to a point charge ?

o Watch Video Solution

141. When is an electric line of force straight ?

o Watch Video Solution



https://dl.doubtnut.com/l/_w3sjcqMg8qP0
https://dl.doubtnut.com/l/_2eDBbGrvMKXx
https://dl.doubtnut.com/l/_FTOPwEXI1rMv
https://dl.doubtnut.com/l/_Fj8cj8EHjfe0
https://dl.doubtnut.com/l/_77vk49xY0zos

142. When is an electric line of force straight ?

o Watch Video Solution

143. Define electric dipole moment. Write its Sl unit ?

o Watch Video Solution

144. What is an ideal dipole ?

° Watch Video Solution

145. In which orientation,a diole placed, in a uniform field is in (i)

stable (ii) unstable equilibrioum?

° Watch Video Solution



https://dl.doubtnut.com/l/_77vk49xY0zos
https://dl.doubtnut.com/l/_KcT2FzUsPMHN
https://dl.doubtnut.com/l/_u7lpbkj2hLRu
https://dl.doubtnut.com/l/_faoJGXrnmPhd
https://dl.doubtnut.com/l/_ddJvThUz4Jpm

146. what is the net force on a dipole in a uniform electric field ?

o Watch Video Solution

147. How does a torque affect the dipole in an electric field ?

o Watch Video Solution

148. Which rule gives you the direction of torque ?

° Watch Video Solution

149. What happens when an electirc dipole is held in a non

uniform electric field ?

° Watch Video Solution



https://dl.doubtnut.com/l/_ddJvThUz4Jpm
https://dl.doubtnut.com/l/_OIrY9k9zAEO0
https://dl.doubtnut.com/l/_m5E6hCmNM786
https://dl.doubtnut.com/l/_PTp0LwBo7Drv

150. At what points, dipole field intensity is parallel to the line

joining the charges ?

o Watch Video Solution

151. How much is the diople moment of non-polar molecule ?

o Watch Video Solution

152. When does an electric dipole placed in a non-uniform electirc

field experience a zero torque but non-zero force.

o Watch Video Solution

153. When is the torque on a dipole in a field maximum ?

.Y


https://dl.doubtnut.com/l/_59B4tSdgL4Fw
https://dl.doubtnut.com/l/_uDyJCRiVe293
https://dl.doubtnut.com/l/_k7xH55kem6U2
https://dl.doubtnut.com/l/_g7xYbshn7KYJ

| ' Vvatch video oolution )

154. Will an electric dipole have translational motion when placed

in a non -uniform electric field? Give reason for your answer.

° Watch Video Solution

155. Why no two electric lines of force can interscet each other ?

° Watch Video Solution

156. Why do we obtain a neutral point in the space between two

like charges ?

° Watch Video Solution



https://dl.doubtnut.com/l/_g7xYbshn7KYJ
https://dl.doubtnut.com/l/_PFv7QcD6i6fH
https://dl.doubtnut.com/l/_tEUcPW3fhzM7
https://dl.doubtnut.com/l/_8f4TlFYvFWc1

157. Define electric field intensity at a point.

o Watch Video Solution

158. Give two properties of electric field lines.

o Watch Video Solution

159. A charged particale is free to move in an electric field. Will it

always move along an electric line of force ?

o Watch Video Solution

160. What does (q1 + qz) = 0 signify ?

° Watch Video Solution



https://dl.doubtnut.com/l/_BPZmhtnArohz
https://dl.doubtnut.com/l/_l5vK57I3Jnvt
https://dl.doubtnut.com/l/_Ev5iM9vBIUQd
https://dl.doubtnut.com/l/_kWaS2cIrQFf0

161. An electric dipole is placed at rest in a uniform electric field,

and released. How will it move ?

o Watch Video Solution

162. Define the term electrons diople moment. Is it scalar or vector

?

° Watch Video Solution

163. what is the direction of field intensity at a point (i) on axail

line of dipole and (ii) equatorial line of diople ?

o Watch Video Solution



https://dl.doubtnut.com/l/_kWaS2cIrQFf0
https://dl.doubtnut.com/l/_ve8UYAyIVIJW
https://dl.doubtnut.com/l/_WNzrf8HSCuZx
https://dl.doubtnut.com/l/_vSgCK6nnkJY8

164. what is the nature of sysmmetery of the electric field due to (i)

point charge and (ii) electric dipole ?

o Watch Video Solution

165. when an electric dipole is suspended in a uniform electric
field, then under what conditions the dipole is in (i) stable

equilibrium and (ii) unstable equaliibrium.

o Watch Video Solution

166. Show that when an electric dipole is placed in a uniform

electric field E petential energy U is given by U = - P, E

o Watch Video Solution



https://dl.doubtnut.com/l/_bL971mmTg7tx
https://dl.doubtnut.com/l/_nE0SLa2vm9Vd
https://dl.doubtnut.com/l/_8A0TeZ8TKlKH
https://dl.doubtnut.com/l/_gAqSxQ7CyR46

167. An electric dipole is held at an angle 8 in a uniform electric
field E. Will there be any (i) net translating force (ii) torque acting

on in ? Explain.

o Watch Video Solution

168. A Uniform electric field of 10NC™! exists in the vertically
downward direction. Find the increase in the electric potential as

one goes up through a height of 50cm.

o Watch Video Solution

169. The electric potential V at any point x,y,z (all in metre) in space

is given by V = 4x? volt. The electric field at the point (1m, 0, 2m) is

° Watch Video Solution



https://dl.doubtnut.com/l/_gAqSxQ7CyR46
https://dl.doubtnut.com/l/_UBkRINtSd9ix
https://dl.doubtnut.com/l/_AGdKoTHs4Ly5

170. What do you understand by ECG and EEG ? What is their basis

?

o Watch Video Solution

171. Three charges +q,2q and -4q are placed on the three
vertices of an equale-laterail triangle of each side0 - 1m. Calculate

electrostatic potential energy of the system, take ¢ = 10°7C

o Watch Video Solution

172. The total electric flux emanating from a closed surface

enclosing an alpha particale (e = electronic chage) is

o Watch Video Solution



https://dl.doubtnut.com/l/_Rwofde00Tuph
https://dl.doubtnut.com/l/_gNWiIJu8pNDZ
https://dl.doubtnut.com/l/_8Oss6UzNnF9x

—

173. A surface element dS =5i is placed in an electric field

E= 4?+4JA'+4IA<. What is the electric flux emanating from the
surface ?

A. 20units

B. 25units

C. 10units

D. 15units

Answer: A

o Watch Video Solution

174. S, and S, are two bellow concentric spheres enclosing
Q and 3Q respectively as shown in Figure. What is the ration of

electric flux through S; and S,? What would be electric flux


https://dl.doubtnut.com/l/_4nNPBIBzBHBU
https://dl.doubtnut.com/l/_iaqkrbeDBAh5

through S, ? If air inside S, is replaced by a medium of dielectric

constant 3?7

o Watch Video Solution

175. A uniform electric field exists in space. Find the electric flux of
the filed thourgh curved surface area of the cyclinder with its axis

paralel to the field.

o Watch Video Solution

176. A charge of 17 - 7 x 10-4C is distributed over a large sheet of
area 400m?. Calculate the electric field intensity at a distance of

10cm from it.

o Watch Video Solution



https://dl.doubtnut.com/l/_iaqkrbeDBAh5
https://dl.doubtnut.com/l/_a284693RVdho
https://dl.doubtnut.com/l/_Aw4Kvpj3L5mO
https://dl.doubtnut.com/l/_TZLCiCxbXZQB

177. The potential difference between a cloud and the Earth is
107V. Calculate the amount of energy dissipated when the charge
of 100C is transferred from the cloud to the ground due to
lighting bolt.

A. zero

B.107J

C.10%J

D. 10%J

Answer: C

o Watch Video Solution

178. If 20J of work has to be done to move an electric charge of 4C
from a point, where potential is 10V to another point, where

potential is V volt, find the value of v.


https://dl.doubtnut.com/l/_TZLCiCxbXZQB
https://dl.doubtnut.com/l/_mAAxKBr3vsle

o Watch Video Solution

179. If a point charge +q is taken first from A to C, and then from C
to B of a circle drawn with another point charge +q at the center

(Fig) then along which path more work will be done ?



https://dl.doubtnut.com/l/_mAAxKBr3vsle
https://dl.doubtnut.com/l/_onJNQgMcQy6k

| o Watch Video Solution

180. Two metallic spheres of radii R and 2R are charged so that
both of these have same surface charge density, o . If they are
connected to each other with a conducting wire, in which

direction will the charge flow and why ?

o Watch Video Solution

181. Electric field intensity at a point B due to a point charge Q
kept at a point charge Q kept at point A is 24NC"!, and electric
potential at B due to the same charge is 12JC"!. Calculate the

distance AB and magnitude of charge.

o Watch Video Solution



https://dl.doubtnut.com/l/_onJNQgMcQy6k
https://dl.doubtnut.com/l/_ktS4RWkI2ERJ
https://dl.doubtnut.com/l/_G4uPannWzuuG

182. Calculate the electric potential at the center of a square of
side \/im, having charges 100uc, - 50uC, 20uc and - 60uC at the

four corners of the square.

o Watch Video Solution

183. Determine the electric potential at the surface of a gold

0—15

nucleus. The radius is 6.6 x 1 m and the atomic number Z = 79.

Given charge on proton 1.6 x 10-c.

o Watch Video Solution

184. A metal wire is bent in a circle of radius 10 cm. It is given a
charge 200uC which is spread on it uniformly. Calculate the

electric potential at its center.

o Watch Video Solution



https://dl.doubtnut.com/l/_aDMXE2FKHGEk
https://dl.doubtnut.com/l/_OmeTOWxL6fks
https://dl.doubtnut.com/l/_33Wadi27Dro6

185. The electric potential at 0.9m from a point charge is +50V.

What is the magnitude and sign of the charge ?

° Watch Video Solution

186. (a) Calculate the potential at a point P due to a charge of
4 x 10°7C located 9 cm away.

(b) Hence obtain the work done in bringing a charge of 2 x 10°°C
from infinity to the point P. Does the answer depend on the path

along which the charge is brought ?

o Watch Video Solution

187. An infinite number of charges each numerically equal to q and

of the same sign are placed along the x-axis at


https://dl.doubtnut.com/l/_33Wadi27Dro6
https://dl.doubtnut.com/l/_qTrqP31SBZCo
https://dl.doubtnut.com/l/_ntfIe7kFQB96
https://dl.doubtnut.com/l/_5ZPQuqhdaGgc

x=1,x=2,x=4,x=8and so on. Find electric potential at x = 0.

o Watch Video Solution

188. Two charges 3 x10°8C and -2 x 1078C are located 15 cm
apart. At what point on the line joining the two charges is the

electric potential zero ? Take the potential at infinity to be zero.

o Watch Video Solution

189. A charge g = + 1uC is held at O between two points A and B
such that AO = 2m and BO = 1m Calculate the value of potential

differences (VA—VB). What will be the value of potential


https://dl.doubtnut.com/l/_5ZPQuqhdaGgc
https://dl.doubtnut.com/l/_d1ScHO945JVr
https://dl.doubtnut.com/l/_m1AVqXqoIOwQ

differences (VA - VB) if position of B is charged as shown in Fig ?

g
. I
~1m —
B O 2m A
5. ©
1m
q 1

2m

o Watch Video Solution

190. Four point charges +1uC, + 1uC, - 1uC and - 1uC are placed
at the corners AB,C and D of a square of each side 0.1 m (i)
Calculate electric potential at the center O of the square (ii) If E is
middle point of BC, what is work done in carrying an electron from

OtoE?

| ° Watch Video Solution


https://dl.doubtnut.com/l/_m1AVqXqoIOwQ
https://dl.doubtnut.com/l/_U8hA2avtow5U

191. An ammonia molecule has permanent electric dipole moment
= 147D, where 1D = 1 debye unit =3.34 x 10-39Cm. Calculate
electric potential due to this molecule at a point 52.0 nm away

along with axis of the dipole. Assume V = 0 at infinity.

° Watch Video Solution

192. To what potential, must we charge an insulated sphere of

radius 14 cm so that its surface charge density of 1uCm~2?

° Watch Video Solution

193. Calculate the voltage needed to balance on all drop carrying

10 electrons when located between the plates of a capacitor which

are 5 mm apart. Mass of oil drop is 3 x 10'16kg(take g= 10m/52)


https://dl.doubtnut.com/l/_U8hA2avtow5U
https://dl.doubtnut.com/l/_iIyi1VrtDEgm
https://dl.doubtnut.com/l/_IH6lJewORteO
https://dl.doubtnut.com/l/_UVxl99vmLl5P

o Watch Video Solution

194. A small particale carying a negative charge of 1.6 x 10°19C ia
suspended in equilibrium between the horizontal metal plates 5
cm apart, having a potential difference of 3000 V across them.

Find the mass of the particle.

o Watch Video Solution

195. Two identical plane metallic surfaces A and B are kept parallel
to each other in air separated by a distance of 1.0 cm as shown in
fig. Surface A is given a positive potential of 10V and the outer
surface of B is earthed. (i) What is the magnitude and direction of
uniform electric field between points Yand 2 ?

(ii) What is work done in moving a charge of 20uc from point X to


https://dl.doubtnut.com/l/_UVxl99vmLl5P
https://dl.doubtnut.com/l/_lisBdUZpYVEX
https://dl.doubtnut.com/l/_xfCpiXRiVnZW

Y, where X is situated on surface A ?

2

—

P
P

«X

-

o Watch Video Solution
196. Three points AB,C lie in a uniform electric field E of
5 x 103N/C as shown in Fig. Find the potential difference between


https://dl.doubtnut.com/l/_xfCpiXRiVnZW
https://dl.doubtnut.com/l/_hNifOwYJhMUv

A and C.

— -~
Ax"’\ ””””””””””””” L B
~ e
ﬁ““\ §
- '3 cm
i
5cm D
\'«-,., 2
M'K*QC
o

o Watch Video Solution

197. Two positive point charges of 0.2uC and 0.01uC are placed 10
cm apart. Calculate the work done in reducing the distance to 5

cam.

o Watch Video Solution



https://dl.doubtnut.com/l/_hNifOwYJhMUv
https://dl.doubtnut.com/l/_wWfWLBeWsRWA

198. Two point charges 20 x 107°C and - 4 x 1075C are separated
by a distance of 50cm in air, Find (i) the point on line joining the
charges, where the electrostatic potential is zero (ii) Also,

Calculate the electrostatic potential energy of the system.

o Watch Video Solution

199. The kinetic energy of a charged particle decreased by 10 J as it
moves from a point at potential 100 V to a point at potential 200V

.Find the charge on the particle.

o Watch Video Solution

200. Two particles have equal masses of 5.0 g each and opposite

charges of +4.0 x 10"°C. They are released from rest with a


https://dl.doubtnut.com/l/_29ZYkFYPjgdw
https://dl.doubtnut.com/l/_jeHATt17ZVVw
https://dl.doubtnut.com/l/_gI3B1t5gvWWU

separation of 1.0 m between them. Find the speeds of the particles

when the separation is reducced to 50 cm.

o Watch Video Solution

201. Four charges are arranged at the corners of a square ABCD pf
side d, as shown in Fig. Find the work required to put together
this arrangement (b) A charge g, brought to the center E of the

square, the four charges being held fixed at the corners . How


https://dl.doubtnut.com/l/_gI3B1t5gvWWU
https://dl.doubtnut.com/l/_QMOudAedpO97

much extra work in needed to do this ?

A +q d —(

0
mes

o Watch Video Solution

202. (a) Determine the electrostatic potential energy of a system
consisting of two charge 7uC and - 2puC (and with no external
filed) placed at ( - 9cm, 0, 0) and (9cm, 0, 0) respectively.

(b) How much work is required to separate the two charges


https://dl.doubtnut.com/l/_QMOudAedpO97
https://dl.doubtnut.com/l/_JvQKmdTJokd7

infinitely away from each other ?
(c) Suppose that the same system of charges is now placed in an
external electric field E = A x 1/r?, where A = 9 x 10°Cm 2.

What would the electrostatic energy of the configuration be ?

o Watch Video Solution

203. Three point charges +Q, +2Q and - 3Q are placed at the
vertices of an equilateral triangle ABC of side |. If these charges are
displaced at the find points A;, B; and C, respectively, find the
amount of work done in shifting the charges to their new

positions.

o Watch Video Solution

204. S, and S, are two concentric spheres enclosing charges Q

and 2Q respectively as shown in Fig.


https://dl.doubtnut.com/l/_JvQKmdTJokd7
https://dl.doubtnut.com/l/_tgJ9bUc9FWvC
https://dl.doubtnut.com/l/_oWt4nbpqDvYK

4

Sy

(i) What is the ratio of electric flux through S; and S, ?

(ii) How will the electric flux through the sphere S, charge, If a
medium of dielectric constant K is introduced in the space inside
S, in place of air?

(iii) How wil the electric flux through sphere S, change, if a
medium of dielectric constant K is introduced in the space Inside

S, in place of air?

o Watch Video Solution



https://dl.doubtnut.com/l/_oWt4nbpqDvYK

205. Consider a uniform electric field E = 3 x 103iN/C. (a) What is
the flux of this field through a square of 10 cm on a side whose
plane is parallel to the yz plane ? (b) What is the flux through the
same square if the normal to its plane makes a 60 ° angle with the

x-axis ?

o Watch Video Solution

206. The electric field componets due to a charge inside the cube
of side O.lmare E,, = ax, where a = 500(N/C)m ™1,
E,=0,E,=0. Calculate the flux through the cube and the charge

inside the cube.

o Watch Video Solution



https://dl.doubtnut.com/l/_OcMoQu1RcrQr
https://dl.doubtnut.com/l/_NdDRawvih67j

207. Consider a unifrom electric field E = 4 x 103iNC"! (i) What is
the flux of this field thorough a square of side 10cm on a side
whose plane is parallel to Y-Z plane ? (ii) What is the flux through
the same square if normal to this plane makes an angle of 60 °

with the X-axis ?

o Watch Video Solution

208. Careful measurements of the electric field at the surface of a
box inidcates that the net outward flux through the surface of box
is 60 x 103Nm2C 1. Find (i) the net charge inside the box ? (ii) If
the net outward flux through the surface of box were zero, could
you conclude that there were no charges inside the box ? Explain

your answer.

° Watch Video Solution



https://dl.doubtnut.com/l/_Gu6SLqqnBBRa
https://dl.doubtnut.com/l/_y78rrmgeHw5E
https://dl.doubtnut.com/l/_ni4cv3MLVDrw

209. A uniformly charged conducting sphere of 2.4 m diameter has
a surface charge density of 180.0uC/M? (ii) Find the charge on the

sphere. (ii) what is the total flux leaving the surface of the sphere ?

° Watch Video Solution

a
210. A charge Q is placed at a distance > above the centre of a
horizontal, square surface of edge a as shown in figure (30-E1).

Find the flux of the electric field through the square surface.

o Watch Video Solution

211. The electric field componenets in Fig are
E, = ax1/?, Ey =E, =0 in which a = 800N/C - ml/2, Consider the

cube shown in Fig. Calculate (a) the flux ¢E through the cube, and


https://dl.doubtnut.com/l/_ni4cv3MLVDrw
https://dl.doubtnut.com/l/_MDD6Fjdc1No4
https://dl.doubtnut.com/l/_DdOaw8FZtaEx

(b) the charge within the cube. Assume that a = 0.1m.

Y
7/ /
' 7
7/ 7
A a A
o n € 3 ﬁ-—bnR
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Z a

o View Text Solution

212. An electric field is uniform, and in the positive x-direction for
positive x, and uniform with the same magnitude , but in the
negative x-direction for negative x. It is given that

E= 200§N/Cf or x>0 and E = -200iN/C for x gt 0. A right
circular cylinder of length 20 cm and raidus 5cm has its center at
the origin and its axis along the x-axis so that one face is at

x = + 10cm and the otheris at x = - 10cm.


https://dl.doubtnut.com/l/_DdOaw8FZtaEx
https://dl.doubtnut.com/l/_QpyiFrOunLEn

(@) What is the net outward flux through the side of the cylinder ?
(b) What is the net outward flux through the cyclinder ? (c) what is

net charge inside the cylinder ?

o Watch Video Solution

213. According to early model of an atom,the atom is considered it
to have a positively charged point nucleus of charge Ze
surrounded by a uniform density of negative charge up to a radius

R. The atom as a whole is neutral. The electric field at a distancer


https://dl.doubtnut.com/l/_QpyiFrOunLEn
https://dl.doubtnut.com/l/_PvbVrrwFTSuN

from the nucleus is (r < R)

o Watch Video Solution

214. A hollow cylindrical box of length 1m and area of cross section
25cm? is placed in a three dimensional co-ordinate system as
shown in Fig, The electric field in the

region is given by E = 50xi , where E is in NC™! and x is in meter.

Find


https://dl.doubtnut.com/l/_PvbVrrwFTSuN
https://dl.doubtnut.com/l/_ekX1DXUHJ6Yg

(i) Net flux through the cylinder

(ii) Charge enclosed by the cylinder.

*J’

A. (i) 0.625Nm?/C, (ii) 3.506 x 10~12C
B. (i) 0.125Nm?2/C, (ii) 1.106 x 10~ 12C
C. (i) 0.330Nm2/C , (ii) 2.550 x 10" 2C

D. (i) 2.125Nm?/C , (ii) 6.106 x 10~12C

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ekX1DXUHJ6Yg

215. An infinite line charge produces a field of 19 x 10°NC"! at a
distance of 5cm. Calculate the linear charge density.

A.1.5uC/m

B.1.0uC/m

C.O

D. 0.5uC/m

Answer: D

o Watch Video Solution

216. 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 19 x 10-22Cm 2.

What is E (a) to the left of the plates (b) to the right of the plates


https://dl.doubtnut.com/l/_dcR6dQC4n0y0
https://dl.doubtnut.com/l/_S88bZTTuKhzP

(c) between the plates ?

Here, o = 19 x 10~22Cm 2

o Watch Video Solution

217. A plastic rod of length 2.2m and radius 3.6 mm carries a
negative charge of 3.8 x 10°7C spread uniformly over its surface.
What is the electric field near the mid-point of the rod, at a point
on its surface?

A.8.6 x 10°N/C

B.-8.6 x 10 °N/C

C.8.6 x107°N/C

D.-8.6 x 10°N/C

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_S88bZTTuKhzP
https://dl.doubtnut.com/l/_69spmtrn9Lud

218. A large plane sheet of charge having surface charge density
5 x 10°1%Cm 2 lies in XY plane. Find electric flux through a circular
area of radius 1cm Given normal to the circular area makes an
angle of 60 ° with Z-axis.

A.5.26 x 10"9Nm?C !

B. zero

C.4.44 x 10 9Nm?C-!

D. None of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_69spmtrn9Lud
https://dl.doubtnut.com/l/_qaBeArKlQ1Vd

219. Two large metal plates each of area 1m? are placed facing
each other at a distance of 5 cm and carry equal and opposite
charges on their faces. If the electric filed between the plates is

1000NC "1, find the charge on each plate.

o Watch Video Solution

220. IN fig, calculate the total flux of the electrostatic field through
the spheres S; and S,. The wire AB shown here has a linear charge

density A . Given by A = kx, where x is the distance measured along


https://dl.doubtnut.com/l/_XCxMmZzndxWp
https://dl.doubtnut.com/l/_C6jykGMbXQco

the wire from end A.

o Watch Video Solution

221. An indinitely long positively charged wire has a linear charge
density Acm~1. An electron is revolving around the wire as its
center with a constant velocity in a circular plane perpendicular to
the wire. Deduce the expression for KE of electron. Plot a graph of

K.E as a function of charge density A.



https://dl.doubtnut.com/l/_C6jykGMbXQco
https://dl.doubtnut.com/l/_PkVq174sShb8

| ° Watch Video Solution

222. Fig shows a closed surface surrounding some electric charges
(a) what is the net electric flux through the surface? (b) Is the

electric flux directed inward or outward from the surface ?

° Watch Video Solution

223. Two  charges 4uC and -4uC  are placed at

(-3,0,0) and (3,0, 0) cm respectively in an external field given by


https://dl.doubtnut.com/l/_PkVq174sShb8
https://dl.doubtnut.com/l/_4gGUnOwai08E
https://dl.doubtnut.com/l/_wlGoUvvyGfYf

9 x 106
E:
r2

field.

Cm~? , Find the energy of the system in this external

A.-24J
B.2.4J
C.0

D.-1.4J

Answer: A

o Watch Video Solution

224. An electric is fired directly towards the center of a large metal
plate that has excess negative charge with surface charge density
=2.0x10°5C/m?. If the initial kinetic energy of electron of
electron is 100 eV and if it is to stop due to repulsion just as it

reaches the plate, how far from the plate must it be fired ?


https://dl.doubtnut.com/l/_wlGoUvvyGfYf
https://dl.doubtnut.com/l/_UJrap3kdHk80

° Watch Video Solution

225. Three charges 0.1 coulomb each are placed on the corners of
an equilateral triangle of side 1m. If the energy is supplied to this
system at the rate of 1kW how much time would be required to
move one to the charges on to the midpoint of the line joining the

two ?

o Watch Video Solution

226. A wire AB of length L has linear charge density A = Kx, where x
is measured from the end A of the wire. This wire is enclosed by a
Gaussian hollow surface. Find the expression for electric flux

through the surface'.

KL2
A —
280


https://dl.doubtnut.com/l/_UJrap3kdHk80
https://dl.doubtnut.com/l/_6kMlP3Tb3hOt
https://dl.doubtnut.com/l/_d9qNRAdcYfmC

Answer: A

° Watch Video Solution

227. Express the unit of electric potential in terms of the basic

units of S.I.

° Watch Video Solution

228. Is the electrostatic potential necessarily zero at a point where
the electric field strength is zero? Give an example to illustrate

your answer,.



https://dl.doubtnut.com/l/_d9qNRAdcYfmC
https://dl.doubtnut.com/l/_9D84IjFWo4fV
https://dl.doubtnut.com/l/_ekBhuaqX6uKS

| D Watch Video Solution

229. Can there be a potential difference between two adjacent

conductors that carry same amount of positive charge ?

o Watch Video Solution

230. A point charge Q is placed at the point O as shown in Fig. Is
the potential difference (V)4 - VB) positive, negative or zero if Q is

(i) possible (ii) negative ?

(3. o
0]

@ ¢

° Watch Video Solution



https://dl.doubtnut.com/l/_ekBhuaqX6uKS
https://dl.doubtnut.com/l/_2RVTrn5ef3lv
https://dl.doubtnut.com/l/_n0IxvPHr8aCW

231. Two large parallel thin plates having uniform charge densities
+0 and - o are kept in X-Z plane at a distance d apart. Sketch an
equipotential surface due to electric field between the plates. If a
particle of mass m and charge -q remains stationary between the

plates, what is the magnitude and direction of the filed ?

o Watch Video Solution

232. Can we produce high voltage on the human body without

getting a shock ?

o Watch Video Solution

233. The electrostatic field due to a point charge depends on the

distance r as (l/rz). Similarly, indicates how each of the following

quantities depends on r : (a) Intensity of light from a point source


https://dl.doubtnut.com/l/_4g7DjhtAHKrb
https://dl.doubtnut.com/l/_NMGJnKQZ4B8A
https://dl.doubtnut.com/l/_efCAL5RZBlcX

(b) Electrostatic potential due to a point source (c) Electrostatic
potential due to a distance r from the center of a charged metallic

sphere of radius R (r < R).

° Watch Video Solution

234. A metal sphere A of radius a is charged to potential V. What
will be its potential if it is enclosed by a spherical conducting shell

B of radius b and the two are connected by a wire ?

<

Sl Qlas
<

N

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_efCAL5RZBlcX
https://dl.doubtnut.com/l/_05ikSxNZp32V

235. Fig.l shows the variation of electric potential V with 1/r,
where r is the distance from the two charges Q; and Q,.

Determine

Q

—p 1/r

(i) signs of two charges Q; and Q,

(ii) Which of the two charges has a larger magnitude ? Justify.

° Watch Video Solution



https://dl.doubtnut.com/l/_05ikSxNZp32V
https://dl.doubtnut.com/l/_cfWpjNjMvXwM

236. State whether the electric potential at the center of the

squares shown in Fig. (i) and (ii) is same or different.

° Watch Video Solution

237. n charged drops, each of radius r and charge g, coalesce to
from a big drop of radius R and charge Q. If V is the electric

potential and E is the electric field at the surface of a drop, then.

o Watch Video Solution

238. Suggest a configuration of three point charges separated by

finite distances that has zero electric potential energy.

° Watch Video Solution



https://dl.doubtnut.com/l/_3cHJIOkSDTeb
https://dl.doubtnut.com/l/_PSFnHe3T8uGk
https://dl.doubtnut.com/l/_FrFdS9P5THQO

239. If a point charge is taken throgh some distance in a circle

around a charge g, what will be the the work done?

° Watch Video Solution

240. Two charges of magnirude -2Q and + Q are located at points
(a, 0) and (4a, 0) respectively .
What is the electric flux due to charges through a sphere of radius

'3a" with its center at the origin.

o Watch Video Solution

241. A sphere S, of radius r; encloses a total charge Q. If there is
another concentric sphere S, of radius r2( > rl) and there be no
additional charges between S; and S, find the ration of electric

flux through S, and S,,


https://dl.doubtnut.com/l/_Go2JRmIyDjou
https://dl.doubtnut.com/l/_M1lPqnKT4swb
https://dl.doubtnut.com/l/_ZTDAUGK4eyIy

o Watch Video Solution

242. A spherical rubber ballon carries some charge distributed
uniformly over its surface. The balloon is blown up to increase in
its size. How does the total electric flux coming out of the surface

change?

o Watch Video Solution

243. A charge q is moved from a point A above a dipole moment p

to a point B below the dipole on equatorial plane without


https://dl.doubtnut.com/l/_ZTDAUGK4eyIy
https://dl.doubtnut.com/l/_wWY7mltYbvYQ
https://dl.doubtnut.com/l/_bztbWNtP5fGW

acceleration. Find the work done in the process.

A

B

° Watch Video Solution

244, Define the unit of electric potential.

° Watch Video Solution

245. IN a conductor, a point P is at higher potential than another

point Q. In which direction do the electrons move?



https://dl.doubtnut.com/l/_bztbWNtP5fGW
https://dl.doubtnut.com/l/_AEOgtogzotzX
https://dl.doubtnut.com/l/_JqcMN82tcqjY

| o Watch Video Solution

246. How much is the electric potential of a charge at a point at

Infinity?

o Watch Video Solution

247. What are the points at which electric potential of a dipole has

(i) maximum value (ii) minimum value ?

o Watch Video Solution

248. Can you say that earth is an equipotential surface ?

o Watch Video Solution



https://dl.doubtnut.com/l/_JqcMN82tcqjY
https://dl.doubtnut.com/l/_IoqzV2ic5ig4
https://dl.doubtnut.com/l/_4YcMDVuX9Xj4
https://dl.doubtnut.com/l/_d2bJSZIKFfdk
https://dl.doubtnut.com/l/_nYM1nhJjx1Bp

249. How much work is doen in moving a 500uC charge between

two points on an equipotential surface ?

° Watch Video Solution

250. Name the physical quanity which has its unit joule coomb~!. Is

it a scalar or vector ?

° Watch Video Solution

251.In a certain 0.1m? of space, electric potential is found to be 5V

throughout. What is the electric field in this region ?

A.50V/m
B. zero

C.0.5V/m


https://dl.doubtnut.com/l/_nYM1nhJjx1Bp
https://dl.doubtnut.com/l/_0eZGPcHTbJ78
https://dl.doubtnut.com/l/_4MLB39GQoiQF

D. None of these

Answer: B

o Watch Video Solution

252. Will there be any effect on potential at a point if the medium

around this point is changed ?

o Watch Video Solution

253. Electric potential at any point in equatorial plane of a dipole

[F— .

o Watch Video Solution



https://dl.doubtnut.com/l/_4MLB39GQoiQF
https://dl.doubtnut.com/l/_wExPUkJhXKdc
https://dl.doubtnut.com/l/_gOksw49QRIjP

254. The middle point fo a conductor is earthed and its ends are

maintained at a potential at the two ends at the middle point?

° Watch Video Solution

255. Do electrons tend to go to regions of high potential ?

o Watch Video Solution

256. Suppose that the earth has a net charge that is not zero. Is it
still possible to adapt the earth as a standard reference point if

potential and assign the potental V=0 to it?

o Watch Video Solution

257.The dimensional formula for electric potential is


https://dl.doubtnut.com/l/_ctFgjqKOuJ84
https://dl.doubtnut.com/l/_yNkAzBZIa232
https://dl.doubtnut.com/l/_p1cgUqCxm5Uf
https://dl.doubtnut.com/l/_szL4up4RZotV

o Watch Video Solution

258. A hollow metal sphere of radius 5cm is charged such that the
potential on its surface is 10V. The potential at the center of the

sphere is -

o Watch Video Solution

259. Electric field due to an electric dipole is cylindrically

symmetric. Comment.

o Watch Video Solution

—

260. Write an expression for potential at a point P (r) due to two

— —

point charges q; and g, at r; and r, respectivley.

[ = |


https://dl.doubtnut.com/l/_szL4up4RZotV
https://dl.doubtnut.com/l/_ZY5Ww5hPsGYh
https://dl.doubtnut.com/l/_Nqmkw2yriYyj
https://dl.doubtnut.com/l/_6QmEzS1sN1nh

| @ Watch Video Solution

261. Draw an equipotential surface for a uniform electric field.

o Watch Video Solution

262. Can two equipotential surfaces cut each other?

o Watch Video Solution

263. what is the Sl unit of line interfral of electric field ?

o Watch Video Solution

264. What work must be done in carrying an o - pariclae across a

potential difference of 1 volt?


https://dl.doubtnut.com/l/_6QmEzS1sN1nh
https://dl.doubtnut.com/l/_iEH55t6lb4Rc
https://dl.doubtnut.com/l/_aQnXU98px5X3
https://dl.doubtnut.com/l/_hwLsvpopVVnf
https://dl.doubtnut.com/l/_353BKzrycuYK

o Watch Video Solution

265. Define the term potential energy of charge q at a distance r in

an external electric field.

o Watch Video Solution

266. What will be the electrostatic potential energy of the dipole,

when placed at right angle to the field ?

o Watch Video Solution

267. Give expression for 'potential energy' of charge 'q' at a

distance 'r' in an external electric filed ?

o Watch Video Solution



https://dl.doubtnut.com/l/_353BKzrycuYK
https://dl.doubtnut.com/l/_WKRnZMUXYdgH
https://dl.doubtnut.com/l/_ZHmwiZeK42ku
https://dl.doubtnut.com/l/_oCeBYiJVPv9N

268. How many electron- volt make one joule?

o Watch Video Solution

269. What is the potential energy of two equal negative point

charges 2uC each held 1m apart in air ?

A.0.018J

B.0.036J

C.zero

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_0ho8vUo2uNJ5
https://dl.doubtnut.com/l/_KSSE47z8uhs8

270. No work is done in moving a test charge over an

equipotential surface, why?

o Watch Video Solution

271. 5 ) of work is done in moving a positive charge of 0.5C
between two points. What is the potential difference between

these points ?

o Watch Video Solution

272. A charge of +1C is placed at the centre of a spherical shell of
radius 10cm. What will be the work done in moving a charge of

+1uC on its surface through a distance of 5 cm?

o Watch Video Solution



https://dl.doubtnut.com/l/_r3eOGA6C5LbJ
https://dl.doubtnut.com/l/_g7t8Bz5r4xYp
https://dl.doubtnut.com/l/_5AXL3LTsceVj

273. When a 2uC charge is carried from point A to point B, the
amount of work done by the electric field is 50uJ. What is the

potential difference and which point is at a higher potential ?

o Watch Video Solution

274. What is the work done in moving a test charge q through a

distance of 1 cm along the equatorial axis of an electric dipole ?

o Watch Video Solution

275. Define the term potential energy of charge q at a distance r in

an external electric dipole ?

o Watch Video Solution



https://dl.doubtnut.com/l/_TEwTktWRIjkU
https://dl.doubtnut.com/l/_2tdyRkAMqiB0
https://dl.doubtnut.com/l/_JyUTrCZkbzVj

276. Name the principle which is mathematical equivlanet fo

coulomb's law and superposition principle.

o Watch Video Solution

277. If the radius of the Gaussion surface enclosing a charge q is
halved, how does the electric flux through the Gaussion surface

change?

o Watch Video Solution

278. A charge q is placed at the centre of a cube of side | what is

the electric flux passing through two opposite faces of the cube ?

o Watch Video Solution



https://dl.doubtnut.com/l/_HWAIhLeCCvZp
https://dl.doubtnut.com/l/_2edbEDSyU6me
https://dl.doubtnut.com/l/_LfRUHUzf5b3j

279. Two concentric spherical shells of radii R and 2R are given
charges Q; and Q, respectively.
The surfaces charge densities of the outer surfaces are equal.
Determine the ratio Q;: Q,.

Al:2

B.4:1

C.1:4

D.2:1

Answer: C

o Watch Video Solution

280. Can Gauss's law in electrostatics tell us exactly where the

charge is located within the Gaussian surface ?



https://dl.doubtnut.com/l/_0ni1DGiFYdpQ
https://dl.doubtnut.com/l/_jszoiRRdDW4k

| ° Watch Video Solution

281. Fig shows three point charges +2q, - g and + 3q, What is the

electric flux due to this configuration thorugh the surface S ?

+3q ®

o Watch Video Solution

282. What is the relation between electric intensity and electric

flux ?

o Watch Video Solution



https://dl.doubtnut.com/l/_jszoiRRdDW4k
https://dl.doubtnut.com/l/_yR9N41P32fJf
https://dl.doubtnut.com/l/_cmsE7zpr5Hg4

283. What is the number of electric lines lines of force that radiate

outwards from one coulomb of charge in vacumm ?

o Watch Video Solution

284. What is the Sl unit of surface intergal of electric field ?

o Watch Video Solution

285. An electric dipole of diople moment 20 x 10-8Cm is enclosed
by a closed surface. What is the net electric flux coming out of the

surface ?

o Watch Video Solution



https://dl.doubtnut.com/l/_mnNGTTBcwlwg
https://dl.doubtnut.com/l/_C7XhUrUgWXSr
https://dl.doubtnut.com/l/_dndDNVMmSBfQ

286. Two plane sheets of charge densities +0 and - o are kept in
air as shown in Fig. What are electric field intensities at points A

and B ?

o A

e B

A —,0

B.0,0

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Owrlgd2WZpZO
https://dl.doubtnut.com/l/_1UNtl9CLrWcL

287. Justify that electrostatic potential is constant throughout the
volume of charged conductor and has same value on its surface as

inside it.

° Watch Video Solution

288. A test charge q is moved without acceleration from A to C
along the path from A to B and then from B to C in electric field E
as shown in Fig. (i) Calculate the potential difference between A
and C (ii) At what point [of A and C] is the electric potential more

and why?

(2,3)B W\
N
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(2,0)C ¥----- ---= A(6, 0)
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https://dl.doubtnut.com/l/_1UNtl9CLrWcL
https://dl.doubtnut.com/l/_CrPO1Teg2dRh
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289. Fig shows the variation of electrostatic potential V with

distance x for a given charge distribution.

%

* >
w

—p
X ooty

From the points marked AB and C, indentify the point at which
electric field is (i) zero
(il) maximum.

Explain your answer in each case.

o Watch Video Solution



https://dl.doubtnut.com/l/_CrPO1Teg2dRh
https://dl.doubtnut.com/l/_0AwOmG1xS6o6

290. The electric potential V at any point x, y, z (all in meters) in

space is given by V = 4x? volts. The electric field at the point (1m,

D. zero

Answer: A

o Watch Video Solution

291. A metallic solid sphere is placed in a uniform electric field, Fig.

Which path is followed by the lines of force ?


https://dl.doubtnut.com/l/_0AwOmG1xS6o6
https://dl.doubtnut.com/l/_1lGs5GSjEbk8
https://dl.doubtnut.com/l/_zk2455Od9LhC

o Watch Video Solution

292. Can we create an electric field in which all the lines of force

are parallel but their density increases continusously in a direction


https://dl.doubtnut.com/l/_zk2455Od9LhC
https://dl.doubtnut.com/l/_FvHVCmEOBVdU

per-pendicular to the lines of force, fig.

° Watch Video Solution

293. Fig. shows lines of constant potential in an electric field. Out

of the three given points PQ,R where is electric field intensity


https://dl.doubtnut.com/l/_FvHVCmEOBVdU
https://dl.doubtnut.com/l/_wUttjdDo83h9

maximum and where is it minimum ?

A. maximum at Q and minimum at P

B. maximum at P and minimum at Q

C. maximum at Q and minimum at R

D. maximum at P and minimum at R

Answer: D

| ° wAr_ s _L vl e~


https://dl.doubtnut.com/l/_wUttjdDo83h9
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294. Electric charge is distributed uniformly on the surface of a
spherical rubber ballon. Show how the value of electric intensity

and potential vary (i) on the surface (ii), inside and (iii) outside ?

° Watch Video Solution

295. Draw 3 equipotential surfaces corresponding to a field that
uniformly increases in magnitude but remains constant along
positive Z-direction. How are these surfaces different from that of

a constant electric field along Z-direction ?

o Watch Video Solution



https://dl.doubtnut.com/l/_wUttjdDo83h9
https://dl.doubtnut.com/l/_Ef1dQ2Lxb8lE
https://dl.doubtnut.com/l/_ZeUVzpwsCpdp

296. A test charge q, is moved without acceleration from A to C
over the path ABC as shown in Fig.

Calcualate potential difference beetween A and C.

>

B

o Watch Video Solution

297. Electric potential at a point O due to a number of a point
charges equidistant from O si V; when charges are uniformly

distributed and it is V, when charges are non uniformly


https://dl.doubtnut.com/l/_o6KuXiDtO2Jk
https://dl.doubtnut.com/l/_GM2K5StGZD7X

distributed , Fig.Is 'V (1) =V _(2) ? Justify.

o Watch Video Solution

298. Two protons A and B are placed in between the two plates of

a parallel plate capacitor charged to a potential difference V as


https://dl.doubtnut.com/l/_GM2K5StGZD7X
https://dl.doubtnut.com/l/_QoMdWeDYfMv9

shown in the figure. The forces on the two protons are identical.

_|_ —
+ —
+ —_
+ . |-
. B |-
+| A -
+ —
n _
+ —
+|‘_V_'

° Watch Video Solution

299. Define surface density of charge and potential of a charged
and potential of a charged spherical conductor. Establish a

relation between them.

o Watch Video Solution



https://dl.doubtnut.com/l/_QoMdWeDYfMv9
https://dl.doubtnut.com/l/_LpHCWMrVLGIE

300. A charge +Q is lying at the center of a circle. What is work
done in carrying charge q from A to B, where A and B, both lie on

the circle.

o Watch Video Solution

301. Around a point charge of 1nC, what is the distance of an

equipotential surface of 0.9V ?

A. 10 m

B.O1m

C.20m

D.9m

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_6gXe8VMqGPpJ
https://dl.doubtnut.com/l/_Evcx6cCEs8hm

302. A proton is released from rest in a unifrom electric field. Does
the proton's electric potential energy increase or decrease? Does
the proton move towards a location with a higher or a lower

electric potential.

° Watch Video Solution

303. When a proton approaches another fixed proton, what
happens to :

(a) the kinetic energy of the approaching proton

(b) the electric potential energy potential energy of the system
and

(c) the total energy of the system ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Evcx6cCEs8hm
https://dl.doubtnut.com/l/_ZUdCXJvEhKId
https://dl.doubtnut.com/l/_CXkQ2VuDY9W3
https://dl.doubtnut.com/l/_4LSX2Sq2CB8G

304. Write an expression for potential energy of two charges

— —

q, and g,atr; and r, in a uniform electric field E.

o Watch Video Solution

305. Equipotential surfaces are perpendicular to field lines. Why ?

o Watch Video Solution

306. A uniform electric field E axis between two charged plates as

shown in Fig. What would be work done in moving a charge q


https://dl.doubtnut.com/l/_4LSX2Sq2CB8G
https://dl.doubtnut.com/l/_I4t6xdFBT92C
https://dl.doubtnut.com/l/_v5vhrz7ItHiX

along the closed recetangualr path ABCDA ?

A B

++++++++

o Watch Video Solution

307. The same Gaussain surface is used to surround two charged
objects. The net number of field lines penetracting the surface is
same in both the cases, but the lines are oppositely directed. What

can you say about the net charge on the two objects?

° Watch Video Solution



https://dl.doubtnut.com/l/_v5vhrz7ItHiX
https://dl.doubtnut.com/l/_nMdLbsqhRkfP

308. Charge q, is inside the Gaussain surface , charge q, just
outside the surface. Does the electric flux through the
surface.Does the electric flux through the surface depend on q, ?

Does it depend on g, ? Explain.

o Watch Video Solution

309. Using Gauss's law, derive an expression for the electric field
intensity at any point near a uniformly charged thin wire of

charge/length = AC/m.

o Watch Video Solution

310. Define electric flux. Write its SI unit. A charge q is enclosed by
a spherical surface of radius R. If the radius is reduced to half, how

would the electric flux through the surface change ?



https://dl.doubtnut.com/l/_AkYXpsIKlwxJ
https://dl.doubtnut.com/l/_Sj7SNM33gp3L
https://dl.doubtnut.com/l/_fP7742up9uu5

o Watch Video Solution

311. A hemispherical body of radius R is placed in a uniform electric
field E. What is the flux linked with the curved surface if, the field is

(a) parallel to the base, (b) perpendicular to the base.

o Watch Video Solution

312. Explain what is meant by an electric line of force? Give its two

important properties ?

o Watch Video Solution

313. Give two properties of electric lines of force. Sketch them for

an isolated positive point charge and an electric dipole.

| o Watch Video Solution


https://dl.doubtnut.com/l/_fP7742up9uu5
https://dl.doubtnut.com/l/_Z6kFvOa3UsfL
https://dl.doubtnut.com/l/_8SUwAx8pZkLg
https://dl.doubtnut.com/l/_LXZ5Vs0NDkZm

314. Derive genral expression for rectangular components of

electric intensity due to point charge in space.

o Watch Video Solution

315. Derive an expression for force and torque acting on an electric
field. In which situation, torque on the dipole is (i) maximum and

(i1) minimum

o Watch Video Solution

316. Derive an expression for potential energy of an electric dipole
in a uniform electric field. In which situation, the potential energy

fo dipole is (i) maximum and (ii) minimum.

| o wAar_o_L vl e~_0._n®_


https://dl.doubtnut.com/l/_LXZ5Vs0NDkZm
https://dl.doubtnut.com/l/_bK5Rz7UHiLuG
https://dl.doubtnut.com/l/_6cpbDOHIDhRF
https://dl.doubtnut.com/l/_gmQcqZPZJbeA

L vvallll vIiUCU o0I1uULiVIl )

317. Explain the physical meaning of potential and potential
difference. Find a relation for electrostic potential at a point due

to a point charge.

o Watch Video Solution

318. What do you understand by potential gradiednt ?

Establish a relation between electric field and potential gradient.

o Watch Video Solution

319. Establishthat electrostatic forces are conservative. Give two

example of conservative forces.

o Watch Video Solution



https://dl.doubtnut.com/l/_gmQcqZPZJbeA
https://dl.doubtnut.com/l/_eI5qrOIib3Dm
https://dl.doubtnut.com/l/_uG4F1DiFPJMi
https://dl.doubtnut.com/l/_ABLXnSH3gGWj

320. What do you understand by electrostatic potential energy ?
Find an expression for electrostatic potential energy of a system

of two point charges.

° Watch Video Solution

321. State and prove Gauss's law in electrostatics.

o Watch Video Solution

322. State Gauss's Theorem in electrostatics and deduce coulomb's

law from Gauss's theorem.

o Watch Video Solution



https://dl.doubtnut.com/l/_ABLXnSH3gGWj
https://dl.doubtnut.com/l/_swSwm64I32vC
https://dl.doubtnut.com/l/_0ONw5cGjkg3n
https://dl.doubtnut.com/l/_5fGKFLAjoA3y

323. Explain the conept of electric potential energy.
Derive an expression for potential energy of a system of two point

charges. Generalise the expression fo N discrete charges.

o Watch Video Solution

324. Derive an expression for the electric potential at any point P
at a distance r from the center of an electric dipole, making angle

a with its axis.

o Watch Video Solution

325. Using Gauss's law, derive an expression for the electric field
intensity at any point near a uniformly charged thin wire of

charge/length = AC/m.

o Watch Video Solution



https://dl.doubtnut.com/l/_w0264qIHAPde
https://dl.doubtnut.com/l/_ysDKz5hjkTWY
https://dl.doubtnut.com/l/_xB2NNse5lywG

326. A potential difference of 250 Volt is applied across the plate
of a capacitor of 10 pF. Calculate the charge on the plates of the

capacitor.

o Watch Video Solution

327. Diameter of a spherical conductor is 1 meter. What is its

capacity ?

o Watch Video Solution

328. Calculate the capacitance of a parallel plate condenser of two
plates 100cm x 100cm each separated by 2mm thick glass sheet of

K=4.

| o Watch Video Solution


https://dl.doubtnut.com/l/_xB2NNse5lywG
https://dl.doubtnut.com/l/_oNg2RzVGQYWh
https://dl.doubtnut.com/l/_35Z7LtKXMixl
https://dl.doubtnut.com/l/_TQ2hGVqaZ4GW

329. The capacity of a capacitor becomes 10uF when air between
the plates is replaced by a dielectric slab of K = 2. What is the

capacity of the condenser with air in between the plates ?

o Watch Video Solution

330. Three capacitors of 1uF,2uF and 3uF are joined in series.
How many times will the capacity become when they are joined in

parallel ?

o Watch Video Solution

331. In fig potential difference between the points X and Y, when

C, = 2uF, C, = 3uF, C5 = 4pF, C, = 5pF and emf of battery is 5 V.


https://dl.doubtnut.com/l/_TQ2hGVqaZ4GW
https://dl.doubtnut.com/l/_drttlf2MIQ7Y
https://dl.doubtnut.com/l/_ObrNls9RRo7z
https://dl.doubtnut.com/l/_UfwJNKQkIF28

|1
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° Watch Video Solution

332. Calculate energy stored in a capacitor stored in a capacitor of

5uF when it is charged to a potential of 250 volt.

° Watch Video Solution

333. What capacitance is required to store an energy of 100 kwWh

at a potential difference of 10*V ?

° Watch Video Solution



https://dl.doubtnut.com/l/_UfwJNKQkIF28
https://dl.doubtnut.com/l/_f0LwHXtWdBUD
https://dl.doubtnut.com/l/_zEsgNFLM54k4

334. A 600pF capacitor is charged by a 200V supply. It is then
disconnected from the supply and is connected to another
uncharged 600pF capacitor. What is the common potential in V

and energy lost in J after reconnection?

o Watch Video Solution

335. A 400 pF capacitor, charged by a 100 volt d.c supply is
disconnected from the supply and connected to another

uncharged 400 pF capacitor. Calculate the loss of energy.

o Watch Video Solution

336. Find the capacitance of a system of three parallel plates, each
of area A metre’ separated by distances d, and d, metre

respectively. The space between them is filled with dielectrics fo


https://dl.doubtnut.com/l/_6yxwZ017aJsj
https://dl.doubtnut.com/l/_Z8ZC8fYoBWj4
https://dl.doubtnut.com/l/_tsfSnpJzfKQa

relatives dielectric constants K, and K,. The dielectric constant of

free spaceis €,

° Watch Video Solution

337. Why are lighting stroms so dangerous ?

o Watch Video Solution

338. Eight identical spherical drops, each carrying charge 1 nC are
at a potential of 900 V each. All these drops combine together to
from a single large drop. Assume no wastage of any kind. Take

capacitance of a sphere of radius r as proportional to r.

° Watch Video Solution



https://dl.doubtnut.com/l/_tsfSnpJzfKQa
https://dl.doubtnut.com/l/_aV99oo2Ff4Tw
https://dl.doubtnut.com/l/_8lECExywuHRU

339. As isolated sphere has a capacitance 60pF. (i) Calculate its
radius. (ii) How much charge should be placed on it to raise its

potential to 104V ?

o Watch Video Solution

340. If the capacitance of a conductor carrying a charge of 58C is

0.05 F, calculate its potential.

o Watch Video Solution

341.When 1.0 x 1012electrons are transferred from one conductor
to another, a potential difference of 10V find the capacitance of

the two -conductor system .

o Watch Video Solution



https://dl.doubtnut.com/l/_fEEVgn4Qkbd5
https://dl.doubtnut.com/l/_dtJzwRcfwHqs
https://dl.doubtnut.com/l/_7knv9e2E00tR

342. Calculate the capacity of unknown capacitance is connected
across a battery of V volts. The charge stored in it is 360uC. When
potential across the capacitor is reduced by 120V, the charge
stored in it becomes 120uC.

Calculate (i) the potential V and unknown capacitance C. (ii) What
will be the charge stored in the capacitor. If the voltage applied

had increased by 120 V

o Watch Video Solution

343. A charge of +2.0 x 108 C is placed on the positive place and a
charge of -1.0 x 10-8C on the negative plate of a parallel- plate
capacitor of capacitance 1.2 x 1073y F. Calculate the potential

difference developed between the plates.

o Watch Video Solution



https://dl.doubtnut.com/l/_aoqffpaoqB4d
https://dl.doubtnut.com/l/_kWo1C0ela8I6
https://dl.doubtnut.com/l/_qfUKOngfU8Dx

344. Two parallel plate air capacitors have their plate areas
100 and 500cm? respectively. If they have the same charge and
potential and the distance between the plates of the first
capacitor of 0.5 mm, what is the distance between the plates of

second capacitor ?

o Watch Video Solution

345. What is the area of the plates of a 2 farad parallel plate air

capacitor, given that the separation between the plates is 0.5 cm?

° Watch Video Solution

346. A parallel -plate capacitor having plate area 25.0cm? and a
separation 2.00 mm between the plates .the capacitor is

connected to a battery of 12.0V.(a)find the charge on the capacitor


https://dl.doubtnut.com/l/_qfUKOngfU8Dx
https://dl.doubtnut.com/l/_Jth90JPJMBE8
https://dl.doubtnut.com/l/_PJHhWKJmWReG

(b) the plate separation is decreased to 1.00mm. Find the extra

charge given by the battery to the positive plate.

° Watch Video Solution

347. The thickness of air layer between two coating of a spherical
capacitor is 2cm. The capacitor has same capacitor as the sphere

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

° Watch Video Solution

348. Calculate the capacitance of a spherical capacitor consisting
of two concentric spheres of radius 0.50m, 0.60m. The material
filled in the space between the two spheres has a dielectric

constant of 6.

o Watch Video Solution



https://dl.doubtnut.com/l/_PJHhWKJmWReG
https://dl.doubtnut.com/l/_iAsIV5Kpci1t
https://dl.doubtnut.com/l/_b1C8mN4Gaj9M

349. what is the capacitance of a 1m long hifi cable where the
central conductor is Tmm in diameter and the shield is 5mm in

diameter ?

° Watch Video Solution

350. The outer cylinder of a cylindrical capacitor of length 0.15 m
and radial 1.61 cm and 1.5 cm is earthed while inner cylinder of this
capacitor is given a charge of 8uC. Find the capacitance and

potential of inner part of the capacitor.

o Watch Video Solution

351. Seven capacitors each of capacitance 2uF are to be connected

10

in a configuration to obtain an effective capacitance of (E)yF


https://dl.doubtnut.com/l/_m40etZ1EVpIb
https://dl.doubtnut.com/l/_UqaCT8KJp2yv
https://dl.doubtnut.com/l/_NzKCGEsqCjOV

Which of the combination (s) shown in figure will achieve the

desired result?

o Watch Video Solution

352. Two capacitors of capacitance of 6uF and 12uF are connected
in series with a battery. The voltage across the 6uF capacitor is 2V.

Compute the total battery voltage.

o Watch Video Solution

353. Two capacitors of capacitances 3uF and 6pF, are charged to
potentials 2V and 5V respectively. These two charged capacitors
are connected in series. Find the potential across each of the two

capacitors now.

° Watch Video Solution



https://dl.doubtnut.com/l/_NzKCGEsqCjOV
https://dl.doubtnut.com/l/_ppgtrKpZucds
https://dl.doubtnut.com/l/_ELI347ovz0ia

354.In fig. C; = 20pF, C, = 30pF and C; = 15pF and the insulated
plate of C, is at a potential of 90 V, one plate of C; being earthed.
What is the potential difference between the plates of C, three

capacitors being connected in series ?

o Watch Video Solution

355. Find the charge appearing on each of the three capacitors

shown in Fig.

/1

12V——— —1— 4uF

T

o Watch Video Solution

\|
g”o



https://dl.doubtnut.com/l/_85RRrkkeTEpg
https://dl.doubtnut.com/l/_7Ve8dM7c3XHz

356. Find charge supplied by the battery in the arrangement

shown in figure.

5.0 uF 6.0 uF
S
10V

T“ .

o Watch Video Solution



https://dl.doubtnut.com/l/_CsAfDCr8nTMx

357.Find the capacitance of the combination shown in Fig.

S

= 2uF —— o
T w7

.

° Watch Video Solution

358. It is required to construct a 10y F capacitor which can be
connected across a 200V battery . Capacitance 10uF are available
but they can withstand only 50V ,Design a combination which can

yield the desired result .

° Watch Video Solution



https://dl.doubtnut.com/l/_5XZNi2ovG2WL
https://dl.doubtnut.com/l/_t5R7ReM0cb4R

359. In fig, the values of capacitances are as follow
C,=C,=Cy3=C,=4yF,C; =5uF Calculate the equivalent
capacitance between the points P and Q. If a battery of 10 volt is

connected between these points, what will be the charge on each

capacitor ?
C1
C2
s |1 [|]
P RO [Q
Cs3 Cs

o Watch Video Solution

360. A network of four 10uF capacitors is connected to a 500V

supply as shown in Fig. Determine the (a) equivalent capacitance


https://dl.doubtnut.com/l/_1xCf8pw2cP8N
https://dl.doubtnut.com/l/_VtaHTQTWrasu

of the network and (b) charge on each capacitor.

B I .
s
2
—o= d AT+
— Ca____
+ +]+ + R Gl
+ -
A I{ I_ D
‘________________

o Watch Video Solution

361. Five identical capacitor plates, each of area A, are arranged
such that adjacent plates are at a distance d apart, the plates are

connected to a source of emf V as shown in the figure


https://dl.doubtnut.com/l/_VtaHTQTWrasu
https://dl.doubtnut.com/l/_Zcsq3EWrdH1q

112} 31415

The charge on plate 1is .......... and on plate 4 is.......

o Watch Video Solution

362. Find equivalent capacitance between A & B, Fig.



https://dl.doubtnut.com/l/_Zcsq3EWrdH1q
https://dl.doubtnut.com/l/_Zsxu1JTzFpCQ

| ¥ Vvatch viaeo solution J

363. In Fig., find equivalent capacity between A and B.

ZMF
A1
—l
8uF — TuF T
4uF 4uF

-+ B

o Watch Video Solution

364. A 12pF capacitor is connected to a 50 V battery. How much
electrostatic energy is stored in the capacitor ? If another
capacitor of 6pF is connected across the combination, find the

charge stored and potential difference across each capacitor.

o Watch Video Solution



https://dl.doubtnut.com/l/_Zsxu1JTzFpCQ
https://dl.doubtnut.com/l/_ywUckcBalOeB
https://dl.doubtnut.com/l/_YtanD9s7RYb6

365. Find the ratio of potential differences that must be applied
across the parallel and series combination of two capacitors
C, and C, with their capacitance in the ratio 1: 2 so that energy

stored in the two cases becomes the same.

o Watch Video Solution

366. A capacitor is charged to potential V,. The power supply id
disconnected and capacitor is connected in parallel to another
uncharged capacitor. Calculate common potential of the
combination of capacitors. Show that total energy of the
combination is less than sum of energies stored in them before

they are connected.

o Watch Video Solution



https://dl.doubtnut.com/l/_YtanD9s7RYb6
https://dl.doubtnut.com/l/_jRALqs33VY62
https://dl.doubtnut.com/l/_AudfhUEPnnWT
https://dl.doubtnut.com/l/_Svm1jdpuRxQc

367. Two capacitors of unknown capacitance C; and C, are
connected first in series and then in parallel, across a battery of
100V. If the energy stored in the two combinations is 0.045 J and
0.25 ) respectively determine the values of C; and C,. Also

calculate the charge on each capacitor in parallel combination.

° Watch Video Solution

368. Find the ratio of potential difference that must be applied
across the parallel and series combination of two capacitors
C, and C, with their capacitance in the ratio 1:3 so that energy

stored in the two cases becomes the same.

o Watch Video Solution



https://dl.doubtnut.com/l/_Svm1jdpuRxQc
https://dl.doubtnut.com/l/_3jTrm2BT0hn0

369. A capacitor charged from a 50 V d.c. supply is found to have
charge of 10uC. What is the capacitance of the capacitor and how

much energy is stored in it?

o Watch Video Solution

370. A capacitor of capacitance 6uF is charged to a potential of
150V. Its potential falls to 90V, when another uncharged capacitor
is connected to it. Find the capacitance of the second capacitor

and the amount of energy lost due to the connection.

o Watch Video Solution

371. In the circuit shown in Fig. the key K was initally in contact
with the teminal A. What amount of heat will be generated in

500Q resitance, when the key k is brought in contact with terminal


https://dl.doubtnut.com/l/_V29b7Jke1t5f
https://dl.doubtnut.com/l/_yXJZqmucMRUY
https://dl.doubtnut.com/l/_XHgnkNpkJ2u6

B?

500uF

330Q

| }
200V

o Watch Video Solution

372. A 900 pF capacitor is charged by 100V battery.
(@) How much electrostatic energy is strored by the capacitor ?

The capacitor is disconnected from the battery and connected to


https://dl.doubtnut.com/l/_XHgnkNpkJ2u6
https://dl.doubtnut.com/l/_SN40n3p7cuTm

another 900 pF capacitor. How much is the electrostatic energy

stored in the system ?

o Watch Video Solution

373. Keeping the voltage of the charging source constant, what
would be the percentage change in the energy stored in a parallel
plate capacitor, if the separation between in plates were to be

decreased by 10 % ?

o Watch Video Solution

374. A parallel plate capacitor with air in between the plates has a
capacitance of 8pF. The separation between the plates is now
reduced to half and the space between them is filled with a
medium of dielectric constant 5.

Calculate the value of capacitance in the second case.


https://dl.doubtnut.com/l/_SN40n3p7cuTm
https://dl.doubtnut.com/l/_uyhbzlAWUuEj
https://dl.doubtnut.com/l/_mc4iUpH4CyAv

o Watch Video Solution

375. Fig, shows two indentical capacitors C; and C, each of 1uF
capacitance connected to a battery of 6V. Inditally, swich S is
closed. After some time, the swich S is left open and dielectric
slabs of K =3 are inserted to filll completely the space between the
plates of two capacitors . How will (i) the charge and (ii) potential
difference between the plates of the capacitors be affected after

the slabs are inserted ?

4

6V 1uF=C;  1pF =C,

° Watch Video Solution



https://dl.doubtnut.com/l/_mc4iUpH4CyAv
https://dl.doubtnut.com/l/_rao81rPHIA3T

376. An ebomiote rod (K = 3), 6 mm thick is introduced between the
plates of a parallel plate capacitor of plate area 4 x 10 ?m? and

plate separation 0.01m. Find the capacitance.

o Watch Video Solution

377. A dielectric slab of thickness 1.0 cm and dielectric constant 5 is
placed between the plates of a parallel plate capacitor of plate
area 0.01m? and separation 2.0 cm. Calculate the change in
capacity on introduction of dielectric. What would be on the

change, if the dielectric slab were conducting?

o Watch Video Solution

378. A slab of material of dielectric constant K has the same area

3
as the plates of a parallel capacitor, but has a thickness (Zd)’


https://dl.doubtnut.com/l/_6rmMWi4E4kCS
https://dl.doubtnut.com/l/_WBTXRXZ6xTtt
https://dl.doubtnut.com/l/_ekBoKarpHv0t

where d is the separation of the plates. How is the capacitance

changed when the slab is inserted between the plates

o Watch Video Solution

379. A parallel plate capacitor is maintained at a certain potential
difference. When a 3mm thick slab is introduced between the
plates, in a order to maintain the same potential difference, the
distance between the plates is increased by 2.4 mm. Find the

dielectric constant of the slab.

o Watch Video Solution

380. Assuming ab expression for the potential of an isolated
conductor, show that the capacitance of such a sphere will be
increased by a factor n, if it is enclosed within an earthed

concentric sphere, the ration of the spheres being n(n - 1).


https://dl.doubtnut.com/l/_ekBoKarpHv0t
https://dl.doubtnut.com/l/_UxTwMBvyiQuk
https://dl.doubtnut.com/l/_MCmsfSwBkvIe

o Watch Video Solution

381. The figure shows two identical parallel plate capacitors
connected to a battery with the switch S closed. The switch is now
opened and the free space between the plates of the capacitors is
filled with a dielectric of dielectric constant(or relative
permittivity) 3. Find the ratio of the total electrostatic energy
stored in both capacitors before and after the introduction of the

dielectric.

St

v AZTZC BZ=C

o Watch Video Solution



https://dl.doubtnut.com/l/_MCmsfSwBkvIe
https://dl.doubtnut.com/l/_SRhvoJBrdRvw

382. A parallel plate capacitor contanins a mica sheet (thickness
0.5+ x 1073m) . And a sheet of fiber (thickness 0.5 x 10 3m) . The
dielectric constant of mica is 8 and that of thye fiber is 2.5
Assuming that the fiber breaks down when subjected to an electric
field of 6.4 x 108Vm 1., find the maximum safe voltage that can be

applied to the capacitor.

o Watch Video Solution

383. In the circuit shown in Fig. each capacitor has a capacity of

3uF. Calculate the quantity of charge on each capacitor.


https://dl.doubtnut.com/l/_SRhvoJBrdRvw
https://dl.doubtnut.com/l/_tnUhcgMeSnTh
https://dl.doubtnut.com/l/_FngcPkjYNEYi
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o Watch Video Solution

384. The area of each plate of parallel plate air capacitor is 150cm?.
The distance between its plates is 0.8 mm. It is charged to a pot.
Diff of 1200 volt. What will be its energy ? What wil be the energy
when it is filled with a medium of K = 3 and then charged. If it is
charged. If it is charged first as an air capacitor and then filled with

this dielectric, what will happen to energy ?


https://dl.doubtnut.com/l/_FngcPkjYNEYi
https://dl.doubtnut.com/l/_Pt1raco4uCLx

o Watch Video Solution

385. An air -filled parallel-plate capacitor is to be constructed
which can store12uC of charge when operated at 1200V. What can
be the minimum plate area of the capacitor?The dielectric

strength air is 3 x 10%vm 1.

o Watch Video Solution

386. Two identical metal plates are given poistive charges Q, and
Q, ( < Q1) respectively. If they are now brought close together to
form a parallel plate capacitor with capacitance C, the potencial

difference between them is

o Watch Video Solution



https://dl.doubtnut.com/l/_Pt1raco4uCLx
https://dl.doubtnut.com/l/_3BmY8WWwwnII
https://dl.doubtnut.com/l/_kVbqNXuffC4C

387. A capaitor of capacitance C, = 1.0uF withstands teh
maximum voltage V; = 6.0kV while a capacitor of capacitance
C, = 2.0pF, the maximum voltage V, = 4.0kV. What voltage will
the system of these two capacitors withsatand if they are

connected in sereis ?

o Watch Video Solution

388. A molecule of a substance has a permanent electric dipole
moment of magnitude 1072C m. A mole of this substance is
polarized at low temperature by appling a strong elecrostatic field
of magnitude 10°Vm~!. The direction of the field is suddenly
changed by an angle of 60 °. Estimate the heat released by the
substance in aligning its dipole along the new direction of the

field. For simplicity, assume 100 % polarisation of sample.

° Watch Video Solution



https://dl.doubtnut.com/l/_gJGnFrenU64Z
https://dl.doubtnut.com/l/_1jg7Hh64VeJK

389. AB,C,D are four 'thin', similar metatllic parallel plates, equally
separated by distanace d, and connected to a cell of p.d. (V), as

shown in Fig.

A B C D

(i) write the potentials of AB,C and D.

(i) If B and C be connected by a wire, then what will b e the


https://dl.doubtnut.com/l/_1jg7Hh64VeJK
https://dl.doubtnut.com/l/_ws24LuHFo5xH

potentials of the paltes ? (iii) How will the electric fields ? (iv) Will

the charges on the plates A and D change ?

o Watch Video Solution

390. A student requires a capacitor of 3uF in a circuit across a
potential of 1000 V. A large number of 2uF capacitors are available
to him, each of which can withstand a potential difference of not
more than 300 V. How should the student arrange these

capacitors so that he may use minimum number of condensers ?

° Watch Video Solution

391. A capacitor is filled with two dielectrics of same dimensions,

but of dielectric constants 2 and 3 respectively. Find the ratio of


https://dl.doubtnut.com/l/_ws24LuHFo5xH
https://dl.doubtnut.com/l/_82KEAtkHMmEJ
https://dl.doubtnut.com/l/_Plw7CGwtcXeG

capacitances in the two arrangements shown in Fig.

o Watch Video Solution

392. A parallel plate capacitor of plate area (1 x 3)m? and plate
separation 5.0 mm is charged to 10 kV in air. Find charge density

and field displacement.

° Watch Video Solution

393. Two infinitely large sheets having charge densities o, and o,

respectively (01 > 02) are placed inbetween two plates such that


https://dl.doubtnut.com/l/_Plw7CGwtcXeG
https://dl.doubtnut.com/l/_ovih1DJYMdEM
https://dl.doubtnut.com/l/_MEHIYxZijiXu

there is no effect on charge distribution on plates. This charge is
moved at an angle of 45° with horizontal towards plate having
charge density o,, through a distance a It d. Find work done by

electric force.

o Watch Video Solution

394. Two copper spheres of same radill, one hollow and other solid
are charged to same potential. Which if any of the two will have

more charge ?

o Watch Video Solution

395. Two identical metal plates are given poistive charges Q, and
Q, ( < Ql) respectively. If they are now brought close together to
form a parallel plate capacitor with capacitance C, the potencial

difference between them is


https://dl.doubtnut.com/l/_MEHIYxZijiXu
https://dl.doubtnut.com/l/_yIs96A9upJX2
https://dl.doubtnut.com/l/_Ej4GpSw2k0az

o Watch Video Solution

396. Why is earth considered as zero of potential in practice ?

Justify.

o Watch Video Solution

397. What is the physical signifance fo capacitance ?

o Watch Video Solution

398. Can you place a parallel plate capacitor of one farad capacity

in your house ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Ej4GpSw2k0az
https://dl.doubtnut.com/l/_R5qDGHZNAEd0
https://dl.doubtnut.com/l/_6A26REPGV6k5
https://dl.doubtnut.com/l/_XsHGpYEX868v
https://dl.doubtnut.com/l/_UPm3mZyd3Wad

399. An air capacitor is given a charge of 2uC raising its potential

falls to 50V, what is the dielectric constant of the medium ?

o Watch Video Solution

400. By what factor does the capacity of a metal sphere increase if

its volume is tripied ?

° Watch Video Solution

401. What is the effect of presence of a dielectric medium on
(i) capacitance of a parallel plate capacitor

(ii) electrostatic force between two charges ?

° Watch Video Solution



https://dl.doubtnut.com/l/_UPm3mZyd3Wad
https://dl.doubtnut.com/l/_SHfnvqkgwuzF
https://dl.doubtnut.com/l/_eOIHGa3NqLg1

402. A parallel plate capcitor of capacitance C is charged to a
potential V by a battery. Without disconencting the battery =
distance between the plates of capacitor is triple and a dielectric
medium of K = 10 is introduced between the plates of capacitor.
Explain giving reasons how will the following be affected ?

(a) Capacitance of capacitor

(b) Charge on capacitor

(c) Energy density of capacitor.

o Watch Video Solution

403. As shown in Fig, a dielectric material of dielectric constant K
is inserted in half portion between plates of parallel plate

capacitor. If its initial capacitance is C, what is the new capacitance


https://dl.doubtnut.com/l/_4v3wkoklO4s6
https://dl.doubtnut.com/l/_eDQQ6scW4czN
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° Watch Video Solution

404. A technican has only two capacitors. By using them singly, in
series kor in parallel, he is able to obtain th capacitane of 4,5,20
and 25 micro farad. What are the capacitance of the two

capacitors ?

° Watch Video Solution



https://dl.doubtnut.com/l/_eDQQ6scW4czN
https://dl.doubtnut.com/l/_0bdWIiNM7w3J
https://dl.doubtnut.com/l/_PKeLKKgTkfd5

405. Two isolated metallic solid spheres of radii R and 2R are
charged such that both of these have same charge density o. The
spheres are located far away from each other and connected by a
thin conducting wire. Find the new charge density on the bigger

sphere.

° Watch Video Solution

406. An uncharged capacitor is connected to a battery. Show that
half the energy supplied by the battery is lost as heat while

charging the capacitor.

o Watch Video Solution

407. A spherical shell of radius R; with uniform charge q is
expanded to a radius R,. Find the work performed by the electric

forces in this process.


https://dl.doubtnut.com/l/_PKeLKKgTkfd5
https://dl.doubtnut.com/l/_pXgYF4jSpVdG
https://dl.doubtnut.com/l/_p4okFzB4fNES

o Watch Video Solution

408. Two chareged sperical conductors of radill R; and R, when
connected by a connecting wire acquire charges ¢, and q,

respectively. Find the ratio of their charge densities in terms of

their radil ?

o Watch Video Solution

409. A capacitor is charged through a potential difference of 200V,
when 0.1 C charge is stored in it. How much energy will it release,

when it is discharge ?

o Watch Video Solution

410. What is the dielectric constant of metal ?


https://dl.doubtnut.com/l/_p4okFzB4fNES
https://dl.doubtnut.com/l/_z0sFHBtbWHwg
https://dl.doubtnut.com/l/_gIjd8jnCkRD5
https://dl.doubtnut.com/l/_hQsHz01fpnOm

o Watch Video Solution

411. Is there any kind of material which when placed between the

plates of capacitor reduces its capacitance ?

o Watch Video Solution

412. The inroduction fo dielectric slab between the capacitor

plates increases the capacitance. Why ?

o Watch Video Solution

413. Where is the knowledge of dielectric strength helpful ?

o Watch Video Solution



https://dl.doubtnut.com/l/_hQsHz01fpnOm
https://dl.doubtnut.com/l/_UqQe581QQYFL
https://dl.doubtnut.com/l/_RnRaZOaKPt6k
https://dl.doubtnut.com/l/_ZmcHrXrY2H3A
https://dl.doubtnut.com/l/_TUQ5sOpxie9N

414. During lightning, you are safer inside a house than under a

tree. Why?

o Watch Video Solution

415. The safest way to protect yourself from lighting is to be inside

a car. Comment.

° Watch Video Solution

416. A sensitive instrument is to be shifted from the strong

electrostaic field in its environment. Suggest a possible way.

° Watch Video Solution



https://dl.doubtnut.com/l/_TUQ5sOpxie9N
https://dl.doubtnut.com/l/_dNGLwcgiW1az
https://dl.doubtnut.com/l/_HD0CJFMg3E3G

417. Faraday entered a big metallic cage supported on insulating
pillars and then charged the cage by a powerful electric machine.

He remained quite safe inside the cage. Do you believe on this

happening ?

o Watch Video Solution

418. Can ever the whole charge of a body be transferred to the

other ? If yes, how and if not, why not ?

o Watch Video Solution

419. Define capacitance of a consutor.

o Watch Video Solution



https://dl.doubtnut.com/l/_H6rR9QQxMQs4
https://dl.doubtnut.com/l/_H8RJ2wamPiUk
https://dl.doubtnut.com/l/_eCpz2PHiFjzR

420. The Capacitance of a conductor is 1 Farad. What do you mean

by this statement ?

o Watch Video Solution

421. Write the physical quantity that has its unit coulomb volt 1. Is

it a vector or a scalar quantity ?

o Watch Video Solution

422. Write two applications fo capacitors in electrical circuits ?

o Watch Video Solution

423. In what form is the energy stored in a charged capacitance ?

.Y


https://dl.doubtnut.com/l/_0GfZV0NKM7fN
https://dl.doubtnut.com/l/_wRXcL5r7h6YW
https://dl.doubtnut.com/l/_oF665b4lweNO
https://dl.doubtnut.com/l/_Wz8i8MnXTSGm
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424. What is the basic purpose of using a capacitor?

° Watch Video Solution

425. Write down the expression for the capacitance of a spherical

capacitor.

° Watch Video Solution

426. Sketch a graph to show how charge Q given to a capacitor of

capacity C varies with the potential difference V.

° Watch Video Solution



https://dl.doubtnut.com/l/_Wz8i8MnXTSGm
https://dl.doubtnut.com/l/_CMPAHFyWIVyz
https://dl.doubtnut.com/l/_66rJiFgmrt9C
https://dl.doubtnut.com/l/_9L4qKk4I8xSq

427. For a given potential difference, does a capacitor store more

or less charge with a dielectric than it does without a dielectric.

o Watch Video Solution

428. Is there any condutor which can be given almost unlimited

charge ?

o Watch Video Solution

429. Two spheres of silver of same radill, one soild and the other
hollow are charged to the same potential, which one has greater

charge ?

o Watch Video Solution



https://dl.doubtnut.com/l/_uQqOjuhr6FoG
https://dl.doubtnut.com/l/_M6mq2lgrtppp
https://dl.doubtnut.com/l/_CRrImiL4gAuk

430. The distance between the plates fo a parallel plate capacitor
is d. A metal plate of thickness d/2 is placed between the plates,

what will be the new capacity ?

o Watch Video Solution

431. Can there be a potential difference between two adjacent

conductors that carry same amount of positive charge ?

o Watch Video Solution

432. Find the dimensions of capacitance.

o Watch Video Solution



https://dl.doubtnut.com/l/_v06KOIrkZPdK
https://dl.doubtnut.com/l/_WuC2MIyEBoHb
https://dl.doubtnut.com/l/_tsLGDKWFQChc

433. On which factors does the capacitance of a capacitor depend

/

o Watch Video Solution

434, A parallel plate capacitor has capacitor has a capacity of 6uF

when dielectric medium separting the plates.

o Watch Video Solution

435. Can we give as much charge to a capacitor as we wish?

o Watch Video Solution

436. You are with two capacitors of capacities C; and C,. How will

you combine them in the circuit so as to lower the capacitance of


https://dl.doubtnut.com/l/_pO9by8kIXP6W
https://dl.doubtnut.com/l/_B3nDT4EWBDUa
https://dl.doubtnut.com/l/_2bNl4DeURLMZ
https://dl.doubtnut.com/l/_vEfNRIFRW16J

the circuit ? Write an expression for the total capacitance.

o Watch Video Solution

437. If two isolated spherical conductor each having a define
capacity are far apart and are connected to eachother by a fine
wire, how do you calculate the capacity of the combination ? In
joining them with wire, have connected them in parallel or in

series ?

o Watch Video Solution

438. A parallel plate capacitor with air inbetween the paltes has a
capacitance of 8 pF. The separation between the plates is now
reduced by half and the space between them is filled with a
medium of dielectric constant 5.

Calculate the new value of capacitance.


https://dl.doubtnut.com/l/_vEfNRIFRW16J
https://dl.doubtnut.com/l/_ld2UiZQ24XI7
https://dl.doubtnut.com/l/_67sgqgYLV8s9

o Watch Video Solution

439. Write different expression for the energy stored in a

capacitor.

o Watch Video Solution

440. A uniform electric field E exists between two oppositely
charged plates (Fig. 3.38). What will be the work done in moving a

charge q along a closed rectangular path ?

[&-.

o Watch Video Solution

441. Where does the energy of a capacitor reside ?

| o Watch Video Solution


https://dl.doubtnut.com/l/_67sgqgYLV8s9
https://dl.doubtnut.com/l/_LBpOe4fNzP95
https://dl.doubtnut.com/l/_5OBFsnE8r3s8
https://dl.doubtnut.com/l/_YD0mIU66wEM0

442. What is the basic difference between a charged capacitor and

an electric cell ?

o Watch Video Solution

443. Why is a space ship entering the ionosphere not sufficiently
heatedd, though temperrataure at the top of ionosphere is nearly

700K ?

o Watch Video Solution

444, Define polarization density.

° Watch Video Solution



https://dl.doubtnut.com/l/_YD0mIU66wEM0
https://dl.doubtnut.com/l/_0MijCbeYUNIw
https://dl.doubtnut.com/l/_QPymflVE0AMj
https://dl.doubtnut.com/l/_VDcFzJvyw35d
https://dl.doubtnut.com/l/_EtyNFMs6t0pN

445, Define dielectric strength of a medium. What is its value for

vacuum.

o Watch Video Solution

446. What is the relation between dielectric constant and electric

suseptibillity ?

o Watch Video Solution

447. Why does the electric conductivity of earth's atmosphere

increase with altitude ?

o Watch Video Solution



https://dl.doubtnut.com/l/_EtyNFMs6t0pN
https://dl.doubtnut.com/l/_TxIUxQYg7h73
https://dl.doubtnut.com/l/_0NNts6t0JA6l

448. Why does the electric field inside a dielectric decrease when it

is placed in an external field ?

o Watch Video Solution

449. Show that the Sl unit of £y may be written as farad meter- 1

o Watch Video Solution

450. What is a capacitor ?

o Watch Video Solution

451. The difference between the radill of the two spheres of a
spherical capacitor is increased. Will the capacitance increase or

decrease ?


https://dl.doubtnut.com/l/_DcTNe9ldUnTn
https://dl.doubtnut.com/l/_QMtBDvyaihYp
https://dl.doubtnut.com/l/_AlEjwZL2b85R
https://dl.doubtnut.com/l/_kjeAoO7EfhtH

o Watch Video Solution

452.The given graph in Fig. shows the variation of charge q versus
potential difference for two capacitors C; and C,. The two
capacitors have same plate sepration, but the plate area of C, is

double that of C;.

A

0

7
/,/

—>V

Which of the lines in the graph correspond to C,; and C, and why

?

° Watch Video Solution



https://dl.doubtnut.com/l/_kjeAoO7EfhtH
https://dl.doubtnut.com/l/_lVzpW8lOZqaK

453. The space between the plates of a parallel plate capacitor is
filled conseutively with two dielectric layers fo thickness d; and d,
having relative permittvities €, and &, respectively. If A is area

of each plate, what is the capacity of the capacitor ?

o Watch Video Solution

454, An uncharged insulated conductor A is brought near a
charged insulated condutor B. what happens to charge and

potential of B ?

o Watch Video Solution

455. n small drops of same size are charged to V volts each .If they

coalesce to from a single large drop, then its potential will be -

o Watch Video Solution



https://dl.doubtnut.com/l/_BHZJy9ddN6hS
https://dl.doubtnut.com/l/_fw7RLTQSkAdE
https://dl.doubtnut.com/l/_M3ZaEx9Jr6tU

456. Shows the variation of voltage V across the plates of two
capacitors A and B versus incease in charge Q stored in them.
Which of the capacitors has higher capacitance? Give reason for

your answer.

o Watch Video Solution



https://dl.doubtnut.com/l/_M3ZaEx9Jr6tU
https://dl.doubtnut.com/l/_IMpVsGNFUKqx

457. Two circular metal plates each of radius 10 cm are kept
parallel to each other at a distance of Tmm. What kind of capacitor
do they make ? Mention one application of this capacitor. If the
radius of each of the plates is increased by a factor of \/5 and thier
distance of seperation is decreased to half of its inital value,
calculate the ratio of capacitance in the two cases. Suggest a
possible method by which the capacitance in second case is

increased to n times.

o Watch Video Solution

458. A slab of material of dielectric constant K has the same area
as the plates of a parallel plate capacitor, but has a thickness 3d/4.
Find the ratio of the capacitance with dielectric inside it to its

capacitance without the dielectric.

| o wAr_ s _L vl e~


https://dl.doubtnut.com/l/_IMpVsGNFUKqx
https://dl.doubtnut.com/l/_U269Mld5kgtg
https://dl.doubtnut.com/l/_o6W2nhnRXvW3
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459. Two capacitors of capaciatance 3pF and 5uF respectively are
joined in parallel and the combination is connected in series with
a third capacitor of capacitance 2uF. What is the resultant

capacitane.

o Watch Video Solution

460. Given a battery, how would you connect two capaitors, it
series or in paralllel for them to store the greater (a) total charge

(b) total energy ?

o Watch Video Solution



https://dl.doubtnut.com/l/_o6W2nhnRXvW3
https://dl.doubtnut.com/l/_U4i2H4838p8R
https://dl.doubtnut.com/l/_VHS3s8E86KUa

461. A metal foll of negative thickness is intorduced between two
plates of a capacitor at the center. What will be the new

capacitance of the capacitance ?

o Watch Video Solution

462. Two capacitors of capacitance of 6uF and 12uF are connected
in series with a battery. The voltage across the 6uF capacitor is 2V.

Compute the total battery voltage.

o Watch Video Solution

463. If the potentail difference across a capacitor is doubled, what
happens to : (a) the charge on the capacitore and (b) the energy

stored in the capacitor

o Watch Video Solution



https://dl.doubtnut.com/l/_ER5llym1HfWO
https://dl.doubtnut.com/l/_zN8vWjhiaVCA
https://dl.doubtnut.com/l/_CPMUbXI1HC2K

464. On charging a parallel - plate capacitor to a potentia V, the
spacing between the plates is halved and a dielectric medium of
€, =10 is introcded between the paltes, without disconnecting
the dc source. Explain using suitable expression how the (a)
capacitance (b) electric field (c ) energy density of the capacitor

change.

° Watch Video Solution

465. The plates of a plane capacitor are drawn apart keeping them
connected to a bettery. Next, the same plates are drawn apart
from the same initial condition keeping the battery disconnected,

In which case is more work done?

° Watch Video Solution



https://dl.doubtnut.com/l/_CPMUbXI1HC2K
https://dl.doubtnut.com/l/_yJHoq7V0m867
https://dl.doubtnut.com/l/_5LRp6dPa7L1I
https://dl.doubtnut.com/l/_GybEpe28BmPE

466. The battary remains connected to a parallel plate capacitor
and a dielectric slab is inserted between the plates. What will be
the effect on its (i) capacity (ii) charge, (iil) potential difference (iv)

electric field, (v) energy stored ? Justify your answer.

° Watch Video Solution

467. In the above question, if battery is removed after charging the
condenser & dielectric slab inteoduced, how are all the fice

parameters affected ?

° Watch Video Solution

468. Where does the loss of energy in the above question go ?

o Watch Video Solution



https://dl.doubtnut.com/l/_GybEpe28BmPE
https://dl.doubtnut.com/l/_dtghRClcmW7H
https://dl.doubtnut.com/l/_XqH2ote4JKkS

469. The graph in Fig, shows variation of total energy U stored in
the capacitor against the value of the capacitance C itself. Which
of the two - the charge on capacitor or potential used to charge is

kept constant for this graph ?

Y

C

O —»C

o Watch Video Solution

470. Derive an expression for energy stored in a parallel plate
capacitor fo capacitane C with air as medium between the plates

having charges Q and - Q. Show that this energy can be


https://dl.doubtnut.com/l/_tTngiUY9iL9O
https://dl.doubtnut.com/l/_d1hHhOJndxAJ

expressed in terms of electric field as % EOE2 Ad, where A is area
of each plate and d is the separation between the plates. How will
the energy stored in a fully charged capacitor chanege when the
separation between the plates is doubled and the dielectric

medium of constant 4 is introduced between the plates ?

o Watch Video Solution

471. An air capacitor is given a charge of 2uC raising its potential
to 200V . If on inserting a dielectric medium, its potential falls to

50V, what is the dielectric constant of the medium ?

o Watch Video Solution

472. What is the effect of temperature on dielectric constant ?

o Watch Video Solution



https://dl.doubtnut.com/l/_d1hHhOJndxAJ
https://dl.doubtnut.com/l/_VQD2NIoXOSmh
https://dl.doubtnut.com/l/_HrW7BXoK5DpO

473. What are dielectric substances ? Which of the following is a

dielectric : Sillicon, mica,carbon ?

o Watch Video Solution

474.Why does a charged glass rod attract a piece of paper ?

o Watch Video Solution

475. If dielectric strength of air (minimum field required for
ionisation of a medium) is 3MV/m, can a metal sphere of radius

1cm hold a charge of 1 coulomb ?

o Watch Video Solution



https://dl.doubtnut.com/l/_uie4OKEE95sX
https://dl.doubtnut.com/l/_bvOfmkWeSjCc
https://dl.doubtnut.com/l/_nCQ3iEdETXUO

476. Explain the term electric field intensity. Establish that electric

field inside a charged conductor is zero.

o Watch Video Solution

477.What is a capacitor ? Define its capacitance. Explain the units

of capacitance.

o Watch Video Solution

478. Define capacitance of a conductor. Obtain an expression for

capacity of an isolated spherical conductor.

o Watch Video Solution



https://dl.doubtnut.com/l/_q4HBcxRVJvUn
https://dl.doubtnut.com/l/_nqh3XsPqcNaD
https://dl.doubtnut.com/l/_cpAmAMptjJV0

479. Derive an expression for equivalent capacitance of three
capacitors C;,C, and C; when connected (i) in series (ii) in

parallel.

o Watch Video Solution

480. Three capacitors f capacitanes C;, C, and C; are connected
(i) in series, (ii) in parallel. Show that the energy stored in the

series combination is the same as that in parallel combination.

o Watch Video Solution

481. When two charged conductors having different capacities and
different potentials are joined together, show that there is always

a loss of energy.

o Watch Video Solution



https://dl.doubtnut.com/l/_XFn6KkCyITGm
https://dl.doubtnut.com/l/_q9UzEgLv6V01
https://dl.doubtnut.com/l/_BiHkSru6LMRR

482. A few electric field lines for a system of two charges

Q, and Q, fixed at two different points on the X-axis are shown in

Fig.

(i) what is the nature of charges ?
(ii) which one of the two is bigger ?
(iii) What is the ratio of magnitude of two charges ?

(iv) Where can the electric field due to two charges be zero ?

o Watch Video Solution



https://dl.doubtnut.com/l/_BiHkSru6LMRR
https://dl.doubtnut.com/l/_n74NlammRFzJ

483. A charge Q is enclosed by a spherical Gaussian surface of
radius R. If the radius of the sphere is double, how will the
outward electric flux charge ? If a charge -Q is brought outside

the Gaussian surface, will the electric flux reduce to zero ?

o Watch Video Solution

484. Three point charges of +2uC, - 3uC, and -3uC are kept at the
vertices A, B, and C, respectively of an equilateral triangle of side
20 cm. what should be the sign and magnitude of the charge (q)

to be placed at the midpoint (M) of side BC so that the charge at A


https://dl.doubtnut.com/l/_u3rr4Uvbjxng
https://dl.doubtnut.com/l/_PvVUfSi6hxsj

remains in equilibrium?

M

B C

- -3 uC
IUCe———>» -3

o Watch Video Solution

485. An electric dipole consists of charges £2.0 x 108c separated
by a distance of 2.0 x 1073 m. 1t is placed near a long line charge of
linear charge density 4.0 x 10"*cm! as shown in figure (30-W4),

Such that the negative charge is at a distance of 2.0 cm from the


https://dl.doubtnut.com/l/_PvVUfSi6hxsj
https://dl.doubtnut.com/l/_1JfyuM6z2WDs

line charge. Find the force acting on the dipole.

o Watch Video Solution

486. When an electron moves from A to B along and electric field
line as shown in Fig. the electric field does 3.94 x 101°J of work

on it. What are the electric potential differences


https://dl.doubtnut.com/l/_1JfyuM6z2WDs
https://dl.doubtnut.com/l/_UaLQLAJ7sRuo

Equipotential
Surface

Electric field lines

° Watch Video Solution

487.The smilling face of Fig, consists of three parts,

(i) a thin rod of charge -3.0uC that forms a full circle of radius 6.0
cm.

(i)) a thin rod of charge 2.0uC that forms a circular are of radius
4.0 cm, subtending an angle of 90 ° about the centre of full circle,
and

(iii) and electric diipole with dipole moment =1.28 x 10-2! Cm


https://dl.doubtnut.com/l/_UaLQLAJ7sRuo
https://dl.doubtnut.com/l/_rXp611GwAdZt

perpendicular to a radial line as shown in Fig. What is the net

electric potentail as the centre ?

(i)

o Watch Video Solution

488. At time t=0, a battery of 10 V is connected across points A and
B in the given circuit. If the capacitors have no charge initially, at

what time (in seconds) does the voltage across them beocme 4V?


https://dl.doubtnut.com/l/_rXp611GwAdZt
https://dl.doubtnut.com/l/_ct0YMZZqS2Aw

[Take:In5 = 1.6, In3 = 1.1].

MO %Plf
| |
o ®
A N B
I
2MO 2“1;
o Watch Video Solution
489. In the circuit shown,

C;=C;=Cqg=6.0uF and C, = C3 = C, = 4.0uF. What is the net


https://dl.doubtnut.com/l/_ct0YMZZqS2Aw
https://dl.doubtnut.com/l/_m00uwf9EpbnM

charge stored on the capacitors and charge on C, only ?

12V

o Watch Video Solution

490. In a parallel plate capacitor shown in Fig, the potential
difference of 100V is maintained between the plates. If distances

between the plaes is 5mm, what will be the electric field at points


https://dl.doubtnut.com/l/_m00uwf9EpbnM
https://dl.doubtnut.com/l/_B67VQVEEjhZT

AandB?

+ + + o+
|

o Watch Video Solution

491. The electrostatic potential inside a charged spherical ball is

given by ¢ = ar® + b, where r is distance from the center of the


https://dl.doubtnut.com/l/_B67VQVEEjhZT
https://dl.doubtnut.com/l/_1I0HRNvN7Bha

ball, a and b are constants. Calculate the charge density inside the

ball.

o Watch Video Solution

492. Three capacitors C;,C, and C; are connected to a 6 V

battery, as shown in Fig. Find the charges on the three capcitors.

C1=10uF C2=5pF
| ] |
i 11
il
T 6V — C3=5uF

o Watch Video Solution



https://dl.doubtnut.com/l/_1I0HRNvN7Bha
https://dl.doubtnut.com/l/_NPrVwwoaLIev

493. Fig. shows a network of capacitors where the numbers
inidicate the capacitance in microfarel. Find the value of
capacitance C if the equivalent capacitance between A and B is to

be 2uF.

o Watch Video Solution

494, Plate A of parallel plate air filled capacitor is connected to a
spring having force constant k and plate B is fixed. They are held
on a frictionless table top as shown in Fig. If charge +q is placed
on plate A and a charge -q on plate A and a charge -q on plate B,
by how much does the spring expand ?
AB
H =
o=

—— T ———————

o Watch Video Solution



https://dl.doubtnut.com/l/_7W26hRDqFm4G
https://dl.doubtnut.com/l/_M6gBAeQlxNgE

495. A parallel plate capacitor having plates of area S and plate
separation d, has capacitance C, in air. When two dielectrics of
different relative primitivities (51 =2 and €y = 4) are introduced

between the two plates as shown in the figure, the capacitance

becomes Cz- The ratio — is
C

o Watch Video Solution



https://dl.doubtnut.com/l/_M6gBAeQlxNgE
https://dl.doubtnut.com/l/_uqMiZzcICOjn

496. Plot 1 in Fig gives the charge q that can be stored on
capacitor C; versus electric potential V set up across it. Plots 2
and 3 are simillar plots for capacitor C, and C; respectively. The
three capacitors are connected to 6.0 V battery as shown here.

Calculate charge stored in capacitor C,.
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https://dl.doubtnut.com/l/_Kh50hzw9GpMO

L ¥vdilll VIUCV JUIULIVII ) )

497. Two charges +q and - g, each of mass m, are revoloving in a
circle of radius R, under mutal electrostatic force, Find (i) speed of
each charge (ii) kinitic energy of the system (iii) potental energy of

the system and (iv) total energy of the system.

° Watch Video Solution

498. Two long wires are placed on a smooth horizontal table. The
linear charge densities of these wires are £+AC/m. For unit length
of the wires, calculate the work requrired to increase the

separation between the wires from a to 3a.

° Watch Video Solution



https://dl.doubtnut.com/l/_Kh50hzw9GpMO
https://dl.doubtnut.com/l/_3FTPTGL11UNF
https://dl.doubtnut.com/l/_MnEm6lRui2gV

499. In the circuit shown in figure, find the steady state charges on

both the capacitors.

10V 20
A MWW
3Q
B——wWW G
3uF == ——6uF
‘ 4Q
CH——WWh F

20V 69

Dl —W—-E

o Watch Video Solution

500. A capacitor has two square plates each of sidel making an

angle 6 between them as shown in Fig. Calculate capacitor of the


https://dl.doubtnut.com/l/_coqdEsVIWyNx
https://dl.doubtnut.com/l/_MCFtpdt4VhyT

arrangement for small values of 6

o Watch Video Solution

501. What is the force between two small charged spheres having

charges of 2 x 10°7C and 3 x 10~7C placed 30cm apart in air ?

o Watch Video Solution

502. When a glass rod is rubbled with a silk cloth, charges appear

on both. A similar phenomenon is observed with many other pairs


https://dl.doubtnut.com/l/_MCFtpdt4VhyT
https://dl.doubtnut.com/l/_e19x6hL3Rb3f
https://dl.doubtnut.com/l/_pZfGZyl1DWv8

of bodies. Explain how this observation is consistent with the law

of conservation of charge.

o Watch Video Solution

503. Four point charges
qa = 2uC,qg = -5uC,q- = -2puC and qp = - 5uC are located at
the corners of a square ABCD of side 10 cm. What is the force on a

charge of 1uC placed at the center of the square ?

o Watch Video Solution

504. (a) An electrostaic field line is a continous courve. That is a
field line cannot have sudden breaks. Why not ?

(b) explain why two filed lines never cross each other at any point.

o Watch Video Solution



https://dl.doubtnut.com/l/_pZfGZyl1DWv8
https://dl.doubtnut.com/l/_zrha3zgadj4y
https://dl.doubtnut.com/l/_Q87A8sL9vaTl

505. Two point charges q, = 3uC and qg = - 3uC are located 20
cm apart in vaccum (a) what is the electric field at the mid point O
of the line AB joining the two charges ? (b) If a negative test
charge of magnitude 1.5 x 10-2C is placed at the point, what is

the force experienced by the test charge ?

° Watch Video Solution

506. A system has two charges
gy = +2.5x% 10°7C and qg = -2.5x 10°7C located at point A:

(0,0,-15 cm)and B: (0,0,+15 cm), respectively. What are the total


https://dl.doubtnut.com/l/_w2LqesA4yH25
https://dl.doubtnut.com/l/_wWb47BJjOZRA

charge and electric dipole moment of the system?

Z

>

° Watch Video Solution

507. An electrtic dipole with dipole moment 4 x 10-°Cm is aligned
at 30 ° with the direction of a uniform electric field of magnitude
5 x 10*NC L. Calculate the magnitude of the torque acting on the

dipole .

° Watch Video Solution



https://dl.doubtnut.com/l/_wWb47BJjOZRA
https://dl.doubtnut.com/l/_uBNqF4wTodlJ

508. A polythene piece rubbed will wool is found to have a
negative charge of 3.0 x 10~7C.

(a) Estimate the number of electrons transferred (from which to
which )?

(b) Is there a transfer of mass from wool to polythene?

o Watch Video Solution

509. (a) Two insulated charged copper spheres A and B have their
centers speparated by a distance of 50 cm. What is the mutal force
of electrostatic repulsion if the charge on each is 6.5 x 10°7C ?
The radill of A and B are negalible compared to the distance of
separation.

(b) What is the force of repulsion if each sphere is charged double

the above amount, and the distance between them is halved ?

| o Watch Video Solution


https://dl.doubtnut.com/l/_uBNqF4wTodlJ
https://dl.doubtnut.com/l/_bbAHy4bnbqHh
https://dl.doubtnut.com/l/_WmTkAhUwpfaq

510. Two insulated identically sized charged copper spheres A and
B have their centers separated by a distance of 50 cm. Charges on
each sphere is

g=65x10""C

. A third sphere of the same size but uncharged is brought in
contact with the first, then in contact with the second and finally
removed from both. What is the new force of repulsion between A

and B?

o Watch Video Solution

511. Figure shows the tracks of three charged particles in a
uniform electrostatic field projected parallel to a plate with the
same velocity. Give the signs of the three charges. Which of the

three charges. Which of the three particles has the highest


https://dl.doubtnut.com/l/_WmTkAhUwpfaq
https://dl.doubtnut.com/l/_QKOybZ84RWWp
https://dl.doubtnut.com/l/_uQrT3Upu0hWF

charge-to-mass ratio?

S S S O St

hadhaddE JE B R R R R R R X R ey,

° Watch Video Solution

512. Consider a uniform electric field E = 3 x 10%iN/C. (a) What is

the flux of this field through a square of 10 cm on a side whose

plane is parallel to the yz plane ? (b) What is the flux through the

same square if the normal to its plane makes a 60 ° angle with the

x-axis ?

o Watch Video Solution



https://dl.doubtnut.com/l/_uQrT3Upu0hWF
https://dl.doubtnut.com/l/_IVFdXTroMpjn

513. Careful measurement of the electric field at the surface of a
black box inidicates that the net outward flux through the surface
of the box is 8.0 x 103Nm?2/C (a) what is the net charge inside the
box ? (b) If the net outward flux 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

514. A point charge +10uC is at distance of 5cm directly above the
center of a square of side 10 cm as shown in Fig. What is the

magnitude of the electric flux through the square ? (Hint. Think of


https://dl.doubtnut.com/l/_uMmm8SkfgbHO
https://dl.doubtnut.com/l/_UY933Eu8iGpt

the square of the square as one face of a cube with edge 10 cm)
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o Watch Video Solution

515. A point charge of 2.0uC is at the centre of a cubic Gaussian

surface 9.0 cm on edge. What is the net electric flux through the

surface?

o Watch Video Solution



https://dl.doubtnut.com/l/_UY933Eu8iGpt
https://dl.doubtnut.com/l/_ikQTFrA8DOzB
https://dl.doubtnut.com/l/_7A1d0wEWtrE2

516. A point charge causes an electric flux of -1.0 x 103Nm?/C to
pass through a spherical Gaussian surface of 10.0 cm radius
centred on the charge. (a) If the radius of the Gaussian surface
were doubled, how much flux would pass through the surface ? (b)

What is the is the value of the point charge ?

o Watch Video Solution

517. A conducting sphere fo radius 10 cm has an unknown charge.
If the electric field 20 cm from the center of the sphere is
1.5 x 103N/C and points radilly inwards, what is the net charge on

the sphere ?

° Watch Video Solution



https://dl.doubtnut.com/l/_7A1d0wEWtrE2
https://dl.doubtnut.com/l/_8QFUi7UZoGxi

518. A uniformly charged conducting sphere of 2.4m diameter has
a surface density of 80.0uC/m?. (a) Find the charge on the sphere

(b) What is the total electric flux leaving the surface of the sphere

?

° Watch Video Solution

519. An infinite line charge produces a field of 9 x 10*NC at a

distance of 2cm. Calculate the linear charge density.

° Watch Video Solution

520. Two large this metal plates are parallel and close to each
other. On their inner faces, the plates have surface charge

densities of opposite signs and magnitude 17.0 x 10-22C/m?.

What is E : in the outer region of the first plate. (b) in the outer


https://dl.doubtnut.com/l/_NeP7fxUKqKdj
https://dl.doubtnut.com/l/_ot7EPCv2v8UE
https://dl.doubtnut.com/l/_f5ooBZxp5smV

region of the secound plate, and (c) between the plates ? See Fig.

] 1
-G

I1

o Watch Video Solution

521. An oil drop of 12 excess electrons is held stationaty under a
constant electric field of 2.55 x 10*NC™! in Millikan's oil drop

experi,ment. The density of the oil is 1.26gcm'3. Estimate the

radius of the drop. (g = 9.81ms~2, e = 1.60 x 1019(:)

° Watch Video Solution



https://dl.doubtnut.com/l/_f5ooBZxp5smV
https://dl.doubtnut.com/l/_AkqEoEFCMRGa

522. Which of the following curves shown below cannot possibly

represent electrostatic field lines?

° Watch Video Solution

523. In a certain region of space, electric field is along the z-
direction throughout. The magnitude of electric field is , however,
not constant but increases uniformly along the positive z-
direction. At the rate of 10°NC-!m-! . What are the force and
torque experienced by system having a total dipole moment equal

to 10~7Cm in the negative z-direction?

o Watch Video Solution

524. (a) A conductor A with a cavity as shown in Fig, is given a

charge Q. Show that the entire charge must appear on the outer


https://dl.doubtnut.com/l/_nLea8TE2t2rS
https://dl.doubtnut.com/l/_nszwYkNUOnnU
https://dl.doubtnut.com/l/_VAaUeUFgGnMk

surface of the conductor.

(b) Another condutor B with charge q is inserted into the cavity
keeping B insulated from A. Show that the total charge on the
outside surface of Asi (Q + q) fig.

(c) A sensitive instument is to be shielded from the strong

electrostatic field in its enviroment. Suggest a possibe way.

CAVITY

GAUSSIAN®
SURFACE @

o Watch Video Solution

525. A hollow charged conductor has a tiny hole cut into its
surface. Show that the electric field in the holes is (0/2 60() n,
where n is the unit vector in the outward normal direction, and o

is the surface charge density near ther hole.


https://dl.doubtnut.com/l/_VAaUeUFgGnMk
https://dl.doubtnut.com/l/_jgaFw4HyiRuc

o Watch Video Solution

526. Obtain the formula for the electric field due to a long thin
wire of uniform linear charge density A without using Gauss's law.
[Hint. use Coulomb's law directly and evaluate the necessary

integral].

o Watch Video Solution

527.1t is now believed that protons and neutrons (which consitude
nuclel of ordinary matter) are themselves built out of more
elementary units called quarks. A proton and a neutron consits os
three quarks each. Two types of quarks , the so called 'up' quark,
(denoted by U) of charge +(2/3) e and the 'down' quark (denoted
by d) of charge ( - 1/3) e together with electrons build up ordinary

matter. (Quarks of each other types have also been found which


https://dl.doubtnut.com/l/_jgaFw4HyiRuc
https://dl.doubtnut.com/l/_C2u6OtjiCboQ
https://dl.doubtnut.com/l/_oEz6sgXYdXh4

give rise to different unsual varieties of matter). Suggest a

possible quark composition of a proton and neutron.

o Watch Video Solution

528. (a) Consider an arbitary electrostatic field configuration. A
small test charge is placed at a null point (i.e, where E = 0) of the
configuration. Show that the equillibrium of the test charge is
necessarlly unsutable.

(b) Verify this result for the simple configuration of two charges of

the same magnitude and sign placed a certain distance apart.

o Watch Video Solution

529. Two charges n 5% 1078C and -3 x 10°8C are located 16 cm
apaart. At what points on the line joining the two charges is the

electric potential zero ? Take the potential at infinity to be zero.


https://dl.doubtnut.com/l/_oEz6sgXYdXh4
https://dl.doubtnut.com/l/_zf09yPeBgUHn
https://dl.doubtnut.com/l/_64QZah4EXmuR

o Watch Video Solution

530. A regular hexagon of side 10 cm has a charge 5uC at each of

its vertices. Calculate the potential at the center of the hexagon.

o Watch Video Solution

531. Two charges 2uC and - 2uC are placed at points Aand B 6 cm
apart.

(a) Identify an equipotenital surface of the system.

(b) What is the direction of the electric field at every point on this

surface ?

o Watch Video Solution



https://dl.doubtnut.com/l/_64QZah4EXmuR
https://dl.doubtnut.com/l/_W3IgP6gWklao
https://dl.doubtnut.com/l/_oATQ6Lz6xqNr

532. A spherical conductor of radius 12 cm has a charge of
1.6 x 10°7C distributed uniformly on its surface. What is the
electric field (a) inside the sphere (b) just outside the sphere (c) at

a point 18 cm from the center of the sphere ?

o Watch Video Solution

533. A parallel plate capacitor with air between the plates has a

capacitance of 8 pF.(lpF = 10'12F) What will be the capacitance if
the distance between the plates is reduced by half and the space

between them is filled with a substance of dielectric constant 6 ?

° Watch Video Solution

534. Three capacitors each of capacitane 9 pF are connected in

series. (a) What is the total capacitance of the combination ? (b)


https://dl.doubtnut.com/l/_I1YZMVeC8sle
https://dl.doubtnut.com/l/_HrEj1GEqir47
https://dl.doubtnut.com/l/_DAb0nyI0kc7x

What is the potential difference across each capacitor if the

combination is connected to a 120V supply.

o Watch Video Solution

535. Three capacitors of capacitance 2pF,3pF and 4pF are
connected in parallel. (a) what is the total capacitance of the
combination ? (b) Determine the charge on each capacitor, If the

combination is connected to 100V supply.

o Watch Video Solution

536. In a parallel plate capacitor with air between the plates, each
plate has an area of 6 x 10 3m? and distance between the plates is
3mm. Calculate the capacitance. If this capacitance is connected to

a 100V supply, what is the charge on each plate of the capacitor ?

| ° Watch Video Solution


https://dl.doubtnut.com/l/_DAb0nyI0kc7x
https://dl.doubtnut.com/l/_pGXMncfbkdI4
https://dl.doubtnut.com/l/_MFHEbblbDtW4

537. Explain what would happen if in the capacitor in Q. 8, a3 mm
thick mica sheet of (dielectric constant = 6) were inserted between
the plates (a) while the voltage supply remained connected (b)

after the supply was disconnected.

° Watch Video Solution

538. A 12 pF capacitor is connected to a 50 V battery. How much

electrostatic energy is stored in the capacitor ?

° Watch Video Solution

539. A 600pF capacitor is charged by a 200V supply. It is then

disconnected from the supply and is connected to another


https://dl.doubtnut.com/l/_MFHEbblbDtW4
https://dl.doubtnut.com/l/_iysSTdZ7Saw5
https://dl.doubtnut.com/l/_MQCtAO4w3BHI
https://dl.doubtnut.com/l/_IiuDYqpSlmUL

uncharged 600pF capacitor. What is the common potential in V

and energy lost in J afrte reconnection?

o Watch Video Solution

540. A charge of 8 mC is located at the origin. Calculate the work
done in taking a small charge of -2 x 10~9C from a point P (0,0,3

c¢m) to a point Q (0,4 cm, 0) via a point R (0,6 cm, 9cm).

o Watch Video Solution

541. A cube of side b has a charge q at each of its vertices.
Determine the potential and electric field due to this charge array

at the center of the cube.

o Watch Video Solution



https://dl.doubtnut.com/l/_IiuDYqpSlmUL
https://dl.doubtnut.com/l/_a7oJIDpU4nzv
https://dl.doubtnut.com/l/_Z1jnboMkD7IG
https://dl.doubtnut.com/l/_RQ0vs7TCkDQi

542. A spherical conducting shell of inner radius r; and outer
radius r, has a charge Q.

(a) A charge q is placed at the center of the shell. What is the
surface charge density on the inner and outer surfaces of the shell
?

(b) Is the electric field intensity inside a cavity (with no charge)
zero, even if the shell is not spherical, but has any irregular shape

? Explain.

o Watch Video Solution

543. A long charged cylinder of linear charge density A is
surrounded by a hollow co-axial conducting cyclinder. What is the

electric field in the space between the two cylinders ?

o Watch Video Solution



https://dl.doubtnut.com/l/_RQ0vs7TCkDQi
https://dl.doubtnut.com/l/_cNR5W4ae1nLQ

544. If one of the two electrons fo a hydrogen molecule is

removed, we get a hydrogen molecule ion (H2+ ) In the ground
state of H2+, the two protons are separated roughly by 1.5A and
electron is roughly 1A from each proton. Determine the potential
energy of the system. Specify your choice of zero of potential

energy.

° Watch Video Solution

545. Two charged conducting spheres of radill a and b are
connected to eachother by a wire. What is the ratio of electric
fields at the surface of two spheres ? Use the result obtained to
explain why charge density on the sharp and pointed ends of a

conducter is higher than on its fatter portions ?

° Watch Video Solution



https://dl.doubtnut.com/l/_ShSR7SqiOYUQ
https://dl.doubtnut.com/l/_aJ3qTsRXDjGX
https://dl.doubtnut.com/l/_ngmaEXRStz1n

546. Fig shows a charge array known as an 'electric quadrupole'.
For a point on the axis of the quadrupole, obtain the dependence
of potential on r for r/a > > 1, and contract your results with that

due to an electric dipole and an electric monopole (i.e, a single

charge).
< 2a —>
Af.t;:* ~ %‘Bi, e C
+q —q —q +q =
o r e

o Watch Video Solution

547. What is the area of the plates of a 2 farad parallel plate air

capacitor, given that the separation between the plates is 0.5 cm?

° Watch Video Solution



https://dl.doubtnut.com/l/_ngmaEXRStz1n
https://dl.doubtnut.com/l/_Q7pGMO52UuKa
https://dl.doubtnut.com/l/_0m0we8Zat7Nq

548. Obtain equivalent capacitance of the following net work, Fig.
For a 300V supply determine the charge and voltage across each

capacitor.
C, =1 00 pF
I

| |
R B

—

C,=100 pF

o Watch Video Solution

549, The plates of a paralllel plate capacitor have an area of 90cm?
each and are separated by 2.5mm. The capacitane is charged by
connecting it to a 400V supply.

(a) How much electrostatic energy is stored by the capacitor ?


https://dl.doubtnut.com/l/_0m0we8Zat7Nq
https://dl.doubtnut.com/l/_bj9ipG7ypz2l

(b) View this energy as stored in the electrostatic field between
the plates, and obtain the energy per unit volume (u). Hence arrive
at a realtion between U and the magnitude of electric field E

between the plates.

o Watch Video Solution

550. A 4uF capacitor is charged by a 200 V supply. It is then
disconnected from the supply and is connected to another
uncharged 2uF capacitor. How much electrostatic energy of the
first capacitor is disspated in the form of heat and

electromagnetic radiation ?

o Watch Video Solution

551. A sperical capacitor consists of two concentric spherical

conductors, held in position by suitable insulating supports. Show


https://dl.doubtnut.com/l/_bj9ipG7ypz2l
https://dl.doubtnut.com/l/_gK1rD0tuwOQ5
https://dl.doubtnut.com/l/_yhJ61dYfx6Vn

that the capacitance of this spherical capacitor is given by
4 €yrqry
C=—"—",
-

Where r; and r, are radill of outer and inner spheres respectively.

o Watch Video Solution

552. A spherical capacitor has an inner sphere of radius 12 cm and
an outer sphere of radius 13 cm. The outer sphere si earthed and
the inner sphere is given a charge of 2.5uC. The space between the
concentric spheres is filled with a liquid of dielectric constant 32.
(a) Determine the capacitance of the capacitor. (b) What is the
potential of the inner sphere ?

(c) Compare the capacitance of this capacitor with that of an
isolated sphere of radius 12 cm.Explain why the latter is much

smaller ?

o Watch Video Solution



https://dl.doubtnut.com/l/_yhJ61dYfx6Vn
https://dl.doubtnut.com/l/_W4ZyQhsJz5Ak

553. A cylindrical capacitor has two co-axial cyclinders of length 15
cm and radil 1.5 and 1.4 cm.The outer cylinder is earthed and inner
cyclinder is given a charge of 3.5uC. Determine the capacitance of
the system and the potential of the inner cylinder. Neglect end

effects (i.e,, bending of field lines at the ends.)

o Watch Video Solution

554. A parallel plate capacitor is to be designed with a voltage
rating 1 KV using a material of dielectrical constant 3 and
dielectric strength about 107Vm~l. [Dielectric strength is the
maximum electric field a material can tolerate without break down,
i.e, without starting to conduct electrically through partial
ionisation. For safety, we should like the field never to exceed say
10 % of the dielectric strength]. What minimum area of the plates

is required to have a capacitance of 50 pF ?

| - ]


https://dl.doubtnut.com/l/_iJZxiQSalzk7
https://dl.doubtnut.com/l/_9SBP7wiGr6nq

I & Watch Video Solution I

555.1n a Van de graaf type genertor a sphrical metal shell is to be
a 15x10°% volt electrode. The dielectric strength of the gas
surrounding the elctrode is 5 x 10’Vm~1. What is the minimum
radius of the spherical shell required ?

[you will learn form this exercise why one cannot build an
electrostatic generator using a very small shell, which requires a

small charge to acquire a high potential ]

o Watch Video Solution

556. A small sphere of radius r; and charge q; is enclosed by a
spherical shell of radius r, and charge q,. Show that if q; is
positive, charge will necessilly flow from the sphere to the shell
(when the two are connected by a wire) no matter what the

charge q, on the shell is [Fig]


https://dl.doubtnut.com/l/_9SBP7wiGr6nq
https://dl.doubtnut.com/l/_xtqoNLUsTqNr
https://dl.doubtnut.com/l/_qNDQyn7XaEtQ

o Watch Video Solution

557. An arbitrary surface encloses a dipole. What is the electric flux

through this surface ?

@© Watch video Solution

558. A metal spherical shell has an inner radius R; and outer
radius R,. A charge Q is placed at the center of the spherical cavity.
What will be surface charge density on (i) the inner surface, and

(ii) the outer surface ?

o Watch Video Solution

559. The dimensions of an atom are of the order of an Angstrom.

Thus there must be large electric fields between the protons and


https://dl.doubtnut.com/l/_qNDQyn7XaEtQ
https://dl.doubtnut.com/l/_lOWHdkm03bOs
https://dl.doubtnut.com/l/_IMmRg80c5vSN
https://dl.doubtnut.com/l/_S7gTcGBCfPNK

electrons. Why, then is the electronstatic field inside a conductor

zero?

o Watch Video Solution

560. If the total charge enclosed by a surface is zero, does it imply
that the electric field everywhere on the surface is zero ?
Conversely, if the electric field everywhere on a surface is zero,

does it imply that net charge inside is zero.

o Watch Video Solution

561. Sketch the electric field lines for a unifomly charged hollow

cylinder shown in Fig.


https://dl.doubtnut.com/l/_S7gTcGBCfPNK
https://dl.doubtnut.com/l/_20y4Ystm29yP
https://dl.doubtnut.com/l/_E7UeMB6AsvzD
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° Watch Video Solution

562. What will be the total flux throguh the faces of the cube, Fig
with side of length a if a charge q is placed at (a) A : a corner of
the cube (b) B : mid-point of an edge of the cube (c) C: center of a

face of the cube (d) D : mid-point of B and C.

° Watch Video Solution

563. A paisa coin is made up Al.Mg alloy and weighs 0.75 g. It has a

square shape and its diognal measures 17mm. It is electrically


https://dl.doubtnut.com/l/_E7UeMB6AsvzD
https://dl.doubtnut.com/l/_nOxNd9nsZ7Tx
https://dl.doubtnut.com/l/_3mMwtMfqZJFX

neutral and constants equal amounts of positive and negative
charges . Treating the paisa coin made up of only Al, find the
magnitude of equal number of positive and negative charges.

What concluision do you draw from this magnitude ?

° Watch Video Solution

564. Two charges q and 3q are placed fixed on x-axis separated by
distance 'd'. Where should a third charge 2q be placed such that it

will not experience any force ?

° Watch Video Solution

565. Fig shows the electric field lines around three points charges
AB,C.
(a) Which charges are positive ?

(b) Which charge has the largst magnitude ? Why ?


https://dl.doubtnut.com/l/_3mMwtMfqZJFX
https://dl.doubtnut.com/l/_qqO9IDrgtgTt
https://dl.doubtnut.com/l/_nFykv68RF6SS

(c ) In which region or regions of the picture could be the electric
field be zero? Justify your answer.

(i) near A, (ii) near B, (iii) near C, (iv) nowhere.

o Watch Video Solution

566. Consider a sphere of radius R with charge density distributed
asp(R) = krforr <R and =0forr>R.

(a) Find the electric field at all points r.

(b) suppose the total charge on the sphere is 2e, where e is the
electron charge. Where can two protons be embedded such that

the force on each of them is zero. Assume that the introduction of


https://dl.doubtnut.com/l/_nFykv68RF6SS
https://dl.doubtnut.com/l/_WyVZXLfYfNCN

the proton does not alter the negative charge distribution.

o Watch Video Solution

567. Two charges -q each are fixed separated by distance 2d. A
third charge q of mass m placed at the mid-point is displaced at
the mid-point is placed slightly by x(x < < d) perpendicular to the

line joining the two fixed charges as shown in Fig. Show that q will


https://dl.doubtnut.com/l/_WyVZXLfYfNCN
https://dl.doubtnut.com/l/_z3pjI8h7ZW3D

perform simple harmonic oscillarion of time period.

87'[3 Eomd3 1/2

q2

» °
q  d - d -4

o Watch Video Solution

568. Total charge -Q is uniformly spread along length of a ring of

radius R. A small test +q of mass m is kept at the center of the ring

(a) Show that the particle executes a single harmonic oscillation.


https://dl.doubtnut.com/l/_z3pjI8h7ZW3D
https://dl.doubtnut.com/l/_s7L5KTx0pLCj

(b) Obtain its time period.
AZ
Axis of ring

o Watch Video Solution

569. Can there be a potential difference between two adjacent

conductors carrying the same charge ?

o Watch Video Solution

570. Can the potential function have a maximum or minimum is

free space ?

s ]


https://dl.doubtnut.com/l/_s7L5KTx0pLCj
https://dl.doubtnut.com/l/_UR3Jmf1JQkXw
https://dl.doubtnut.com/l/_Tir0jJwLbJwC

| ¥ Vvatch Video >Solution |

571. A test charge q is made to move in the electric field of a point
charge Q along two different closed paths. Fig. First path has
sections along and perpendicular loop of the same area as the

first loop. How does the work done compare in the two cases?

° Watch Video Solution



https://dl.doubtnut.com/l/_Tir0jJwLbJwC
https://dl.doubtnut.com/l/_DNU0qT10BwwO

572. Prove that a closed equipotenitial surface with no charge

within itself must enclose an equipotential volume.

o Watch Video Solution

573. A capacitor has some dielectric between its plates, and the
capacitor is connected to a DC source. The battery is now
disconnected and then the dielectric is removed. State whether
the capacitance, the energy stored in it, electric field, charge

stored and the voltage will increase ro remain constant.

o Watch Video Solution

574. Prove that, if an insulated, uncharged conductor is placed

near a charged conductor and no other conductors are present,


https://dl.doubtnut.com/l/_HsudBmUYPl84
https://dl.doubtnut.com/l/_gBspybb6RtiH
https://dl.doubtnut.com/l/_ojWUSSUrr3pV

the uncharged body must be intermedicate in potential between

that of the charged body and that of infinity.

° Watch Video Solution

575. Calculate potential energy of a point charge -q placed along
the axis due to a charge +Q uniformly distributed along a ring of
radius R. Skecth PE. as a function of a axial distance z from the
center of the ring, Looking at graph, can you see what happen if -q

is displaced slighlty from the centre of the ring (along the axis) ?

o Watch Video Solution

576. Calculate potential on the axis of a ring due to charge Q

uniformly distributed along the ring of readius R.

o Watch Video Solution



https://dl.doubtnut.com/l/_ojWUSSUrr3pV
https://dl.doubtnut.com/l/_nw1WfT7HG8aM
https://dl.doubtnut.com/l/_dY0vGQzJ57mo

577. Two point charges of magnitude +q and -q are placed at
(-d/2,0,0) and (d/2,0,0) are respectively. Find the equation of

the euipotential surface where the potential is zero.

o Watch Video Solution

578. A parallel palte capacitor is filled by a dielectric whose relative
permittively varies with the applied voltage (U) as ¢ = aU where
alpha = 2V-1. A similar capacitor with no dielectric is charged to
Uy = 78V. It is then is connected to the uncharged capacitor with

the dielectric. Find the final voltage on the capacitors.

o Watch Video Solution

579. A capcitor is made of two circular paltes of radius R each,

separated by a distance d < < R. The capacitor is connected to a


https://dl.doubtnut.com/l/_jVBGH0kcDQe9
https://dl.doubtnut.com/l/_AM0miqsSJBtZ
https://dl.doubtnut.com/l/_ts5t3fsz5yx1

constant voltage. A thin conducting disc of radius r < <R and
thickness t < < r is placed at a center of the bottom plate. Find
the minimum voltage required to lift the disc if the mass of the

disc si m.

o Watch Video Solution

580. (a) In a quark model of elementary particles, a neutron is
made of one up quarks [charge (2/3)e] and two down quarks
[charges -
1/ 3)e].AsZ etfheyhavea A configurationwithside < n > hofthe or derof
10”%(-15) m'. Calculate electrostatic potential energy of neutron and
compare it with its mass 939 MeV.

(b) Repeat above exercise for a proton which is made of two up


https://dl.doubtnut.com/l/_ts5t3fsz5yx1
https://dl.doubtnut.com/l/_bJH1WwoiAtPA

and one down quark.

r &
Neutron

d d

4

° Watch Video Solution

581. Two metal spheres, one fo radius R and the other of radius 2R,
both have same surface charge density s. They are brought in
contact and seprated. What will be new surface charge densitites

on them ?

° Watch Video Solution



https://dl.doubtnut.com/l/_bJH1WwoiAtPA
https://dl.doubtnut.com/l/_1vp7BLpLaS1n

582. In the circuit shown in Fig, instially K, is closed and K, is
open . What are the charges on each capacitor.
Then K, was opened and K, was closed (order is important). What

will be the charge on each capacitor now ? [C = 1uF]

o Watch Video Solution

583. Calculate potential on the axis of a disc of radius R due to a

charge Q uniformly distributed on its surface.

° Watch Video Solution

584.In Fig, electric field is dirceted along +X direction and is given
by E, = 5Ax + 2B, where E is in NC! and x is in meter, A and B are
constants having dimenstions. Taking

A=10NC 'm ! and B=5NC", calculate (i) the electric flux


https://dl.doubtnut.com/l/_vrH8L4CHLh2H
https://dl.doubtnut.com/l/_GHInF6N8jOhS
https://dl.doubtnut.com/l/_1LUkhiiE4D4Y

through the cube and (ii) net charge enclosed within the cube.
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|
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- K

o Watch Video Solution

585. A radioavtive source in the form of a metal sphere of daimeter
103 m emits B-particles at a constant rate of 6.25 x 1019 particles
per second. If the source is electrically insulated, how long will it
take for its potential to rise by 1.0V, assuming that 80 % of the

emitted S-particles escape the socurce?



https://dl.doubtnut.com/l/_1LUkhiiE4D4Y
https://dl.doubtnut.com/l/_9tBudV2Q2iJS

| o Watch Video Solution

586. A point particle of mass M is attached to one end of a
massless rigid non-conducting rod of length L. Another point
particle of the same mass is attached to the other end of the rod.
The two particles carry charges +q and -q respectively. This
arrangement is held in a region of a uniform electric field E such
that the rod makes a small angle 8 (say of about 5 degree) with
the field direction, fig. Find an expression for the minimum time
needed for the rod to become parrallel to the field after it is set

free.



https://dl.doubtnut.com/l/_9tBudV2Q2iJS
https://dl.doubtnut.com/l/_VSqQPZtn6Jxl

o Watch Video Solution

587. Find the capacitance of the infinite ladder between points X

and Y, Fig.

2uF

T T LL
i OB i ¥

o Watch Video Solution

588. Two identical charged spheres are suspended by strings of
equal lengths. The strings make an angle of 30 ° with each other.
When suspended in a liquid of density 0.8gcm-3, the angle
remains the same. If density of the material of the sphere is

1.6gcm 3, the dielectric constant of the liquid is

o Watch Video Solution



https://dl.doubtnut.com/l/_VSqQPZtn6Jxl
https://dl.doubtnut.com/l/_Xjb47pI7sfwh
https://dl.doubtnut.com/l/_vpTrXJiwMcFL

589. A thin fixed of radius 1 metre has a positive charge 1 x 10~°
coulomb uniformly distributed over it. A particle of mass 0.9 gm
and having a negative charge of 1 x 10~° coulomb is placed on the
axis at a distance of 1cm from the centre of the ring. Show that the
motion of the negatively charged particle is approaximately simple

harmonic. Calculate the time period of oscillations.

o Watch Video Solution

590. In a circuit shown in fig find the potentail difference between

the left and right plates of each capacitor.


https://dl.doubtnut.com/l/_vpTrXJiwMcFL
https://dl.doubtnut.com/l/_cBGurOITrwXz
https://dl.doubtnut.com/l/_nMAca9EehMiE

° Watch Video Solution

591. In the given circuit, Fig, if the points b is connected to earth
and a potential of +1200 volt is given to the point b is connected
to earth and a potential of +1200 volt is given to the point a,
calculate the charges acquired by each of the capacitors and the

potentials of the point C?

° Watch Video Solution



https://dl.doubtnut.com/l/_nMAca9EehMiE
https://dl.doubtnut.com/l/_lfZ6xh1fUdLs

TYPICAL EXAMPLES

1.  Two point  charges q, and q,, of  magnitude
+1078C and —1078C, respectively, are placed 01 m apart.

Calculate the electric fields at points A, B and C shown in Fig. 1.14.

E'IC

C,{;:-‘Ec

L
' .
’ IE:-;“
*

0.1m/ % 0.1m
SN AT
i . ; .
0.05 m 0.05m 0.05 m

o Watch Video Solution

CONCEPTUAL PROBLEMS



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

1. A glass rod rubbed with slik is brought close to two uncharged
metallic spheres in contact with each other, inducing charges on
them..

Describe what happens when

(i) the spheres are slightly separated and

(ii) the glass rod is subsequently removed and finally

(iii) the spheres are separated far apart.

o Watch Video Solution

2. (a) A comb run through one’s dry hair attracts small bits of
paper. Why? What happens if the hair is wet or if it is a rainy day?
(Remember, a paper does not conduct electricity.)

(b) Ordinary rubber is an insulator. But special rubber tyres of
aircraft are made slightly conducting. Why is this necessary?

(c) Vehicles carrying inflammable materials usually have metallic


https://dl.doubtnut.com/l/_dBu220dfEV9e
https://dl.doubtnut.com/l/_TXqCRnxfMJay

ropes touching the ground during motion. Why?
(d) A bird perches on a bare high power line, and nothing happens
to the bird. A man standing on the ground touches the same line

and gets a fatal shock. Why?

° Watch Video Solution

3. Plot a graph showing the variation of coulomb force (F) versus

1
(—2), where r is the distance between the two charges of each
r

pair of charges:

(1pC, 2uC) and (2uC - 3uC). Interpet the graphs obtained.

° Watch Video Solution

4. In defining electric field due to a point charge, the test charge,

the test charge has to be vanishingly small. How this condition can


https://dl.doubtnut.com/l/_TXqCRnxfMJay
https://dl.doubtnut.com/l/_nDl2Uo4c1mLo
https://dl.doubtnut.com/l/_kkWfgFwewOqL

be justified, when we know that charge less than of electron or a

proton is not possible.

o Watch Video Solution

5. Figure shows tracks of three charged particles crossing a
uniform electrostatic field with same velocities along horizontal.
Give the sign of the three charges. Which particle has the highest

charge to mass ratio?

o+ o+ + o+ o+ o+ o+ o+

o Watch Video Solution



https://dl.doubtnut.com/l/_kkWfgFwewOqL
https://dl.doubtnut.com/l/_coYQTybSBvjN

6. Two small identical electric dipoles AB and CD, each of diople
moment p are kept at an angle of 120 ° as shown in Figure. What

is the resultant dipole moment of this combination ?

-

If this system is subjected to electric field (E) directed along +X
direction, what will be the magnitude and direction of the torque

acting on this ?

o View Text Solution

7.Figures (a) and (b) show the field lines of a positive and negative

point charge respectively

Q

FIGURE


https://dl.doubtnut.com/l/_7fHRuU0cJOrM
https://dl.doubtnut.com/l/_FbyTxBF0lOey

(a) Give the signs of the potential difference Vp, - Vo, Vp= V4.

(b) Give the sign of the potential energy difference of a small
negative charge between the points Q and P, A and B.

(c) Give the sign of the work done by the field in moving a small
positive charge from Q to P.

(d) Give the sign of the work done by the external agency in
moving a small negative charge from B to A.

(e) Does the kinetic energy of a small negative charge increase or

decrease in going from B to A?

o Watch Video Solution

8. Fig. shows two identical capacitors C; and C, each of 1pF
capacitance, connected to a battery of 6V Initially,swich S is closed.
After sometime, S is left open and dielectric slabs of dielectric
constant K = 3 are instered to fill compelelty the space between

the plates of two capacitors. How will the (i) charge and (ii)


https://dl.doubtnut.com/l/_FbyTxBF0lOey
https://dl.doubtnut.com/l/_LU0wtvJsC15c

potential difference between the plates of the capacitors be

affected after teh slabs are inserted ?

55

— Cq C2
6V I ——1pF ——1uF

o Watch Video Solution

SHORT ANSWER QUESTIONS

1. Define an equipotential surface. Draw equipotential surfaces :

(i) in the case of single point charge and
(ii) in a constant electric field in Z-direction.
Why the equipotential surfaces about a single charge are not

equidistant ?


https://dl.doubtnut.com/l/_LU0wtvJsC15c
https://dl.doubtnut.com/l/_TJitdG6iiVaH

(iii) Can electric field exist tangential to an equipotential surface ?

Given reason.

o Watch Video Solution

2. Establish realation between electric field strength and force.

o Watch Video Solution

3. What is an equipotential surface ? Write three properties Sketch
equipotential surfaces of

(i) Isolated point charge

(ii) Uniform electric field

(iii) Dipole

o Watch Video Solution



https://dl.doubtnut.com/l/_TJitdG6iiVaH
https://dl.doubtnut.com/l/_2WByw2KXjYRI
https://dl.doubtnut.com/l/_gJi72HJwOOZU
https://dl.doubtnut.com/l/_PkOESnbcgAIy

4. Explain electrostatic shiedling with examples.

o Watch Video Solution

5. Show that the electric field at the surface of a charged
. . = G ~ .
conductor is given by E = —h , where ¢ is the surface charge
€
0

density and n is a unit vector normal to the surface in the outward

direction .

° Watch Video Solution

6. What is a surface density of charge ? Show that surface density
of charge is different at different points of an irregular shaped

conductor.

° Watch Video Solution



https://dl.doubtnut.com/l/_PkOESnbcgAIy
https://dl.doubtnut.com/l/_V9xiuIiin1XQ
https://dl.doubtnut.com/l/_0n9ClZuhWOpQ
https://dl.doubtnut.com/l/_7BgxXlqTJCNh

7. Consider a coin, It is electrically neutral and contains equal
amounts of positive and negative charge of magnitude 34.8 kC.
Suppose that these equal charges were concentrated in two point
charges separated by

1

(i) 1cm (NE x diagonal of the one paisa coin)

(ii) 100 m (~length of a long building)
(iii) 10%m (radius of the earth). find the force on each such point
charge in each of the three cases. what do you conclude from

these results?

o Watch Video Solution

8. Figure represents a crystal unit of cesium chloride, CsCl. The
cesium atoms, represented by open circles are situated at the
corners of a cube of side 0.40 mm, whereas a Cl atom is situated

at the centre of the cube. The Cs atoms are deficient in one


https://dl.doubtnut.com/l/_7BgxXlqTJCNh
https://dl.doubtnut.com/l/_ebreluE4oFX3

electron while the Cl atom carries an excess electron. ItBrgt (i).

What is the net electric field on the Cl atom due to eight Cs

atoms?

(ii) Suppose that the Cs atom at the corner A is missing. what is

the net force now on the Cl atom due to seven remaining Cs

atom?
Cs*
Cs™s : —Cs™
e
Ol
Cs* J-L/ I Cst
F—0.40 nm—>

oQOCs* e CI”

o Cs*

o Watch Video Solution



https://dl.doubtnut.com/l/_ebreluE4oFX3
https://dl.doubtnut.com/l/_mIt4No4r08s9

9. Five charges, q each are placed at the corners of a regular
pentagon of side a. (Refer the adjoining figure)

(a) (i) What will be the electric field at O, if the centre of the
pentagon?

(i) What will be the electric field at O if the charge from one of the
corners (say A) is removed?

(iii) What will be the electric field at O if the charge q at A is
replaced by -q?

(b) How would your answer to (a) be affected if pentagon is
replaced by n-sided regular polygon with charge q at each of its

corners?

&2

o Watch Video Solution

CURIOSITY QUESTIONS



https://dl.doubtnut.com/l/_mIt4No4r08s9

1. What role does electrostatics play in a xerox copying machine?

o Watch Video Solution

2. When your friend chews a winter green life saver in a dark room,

you see a faint flash of blue light from his mouth. How?

o Watch Video Solution

3. What role does electrostatics play in the reproduction of

floweres ?

o Watch Video Solution

4. What is a defibrilator ? Explain briefly.

.


https://dl.doubtnut.com/l/_DzV3x5Y5pzWv
https://dl.doubtnut.com/l/_CrKJ5k0oAGEm
https://dl.doubtnut.com/l/_3Qml9D3mbkub
https://dl.doubtnut.com/l/_157ZmEXV08bY

| ' View lext solution J

VERY SHORT ANSWER QUESTIONS

1. What is the net charge on a charged capacitor ?

A. Zero

B. infinite

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_157ZmEXV08bY
https://dl.doubtnut.com/l/_BiDldrZhuEKq

2. If the plates of a charged capacitor be suddenly connected to

each other by a wire, what will happen ?

o Watch Video Solution

3. How many picofarads are there in a farad ?

o Watch Video Solution

4. Consider two conducting spheres of radii R; and R, with
R, > R,.If the two are at the same potential, the larger sphere has
more charge than the smaller sphere. State whetehr the charge
density of the smaller sphere is more or less than that of the

larger oe.

o Watch Video Solution



https://dl.doubtnut.com/l/_IFOtGFyIGkHg
https://dl.doubtnut.com/l/_kddTdXXc0GxP
https://dl.doubtnut.com/l/_nRIRtDzWxR10

5. Do free electrons travel to region of higher potential or lower

potentail ?

o Watch Video Solution

ADVANCED PROBLEMS FOR COMPETITIONS

1. (a) A conductor having cavity C is charged as shown in Fig. What

is electricfied inside the cavity ? Does the result depend upon the

shape and size of the cavity ?

(b) Can Gauss's law tell us exactly where teh charge is located

inside the Gaussian surface ?

o Watch Video Solution



https://dl.doubtnut.com/l/_M7gdiLQCEs0X
https://dl.doubtnut.com/l/_fqXYKx9S0cVU

NCERT QUESTIONS

1. The electrostatic force on a small sphere of charge 0.4uC due to
anther small sphere of charge -0.8uC in air 0.2 N (i) What is the
distance between the two spheres? (ii) What is the force on the

second sphere due to the first ?

o Watch Video Solution

2. Check that the ratio ke2/Gmem is dimensionless, Look up a

p

table of Physical Constants and determine the value of this ratio.

What does the ratio signify ?

o Watch Video Solution



https://dl.doubtnut.com/l/_fqXYKx9S0cVU
https://dl.doubtnut.com/l/_nyuzHsBEIFNo
https://dl.doubtnut.com/l/_eiLyJxAoMjr5

3. Check that the ratio kez/Gmem is dimensionless, Look up a

p

table of Physical Constants and determine the value of this ratio.

What does the ratio signify ?

° Watch Video Solution

4. What is the net flux of the uniform electric field of Q.15 thorugh
a cube of side 20cm oriented so that its faces are parallel to the

co-ordinate planes ?

° Watch Video Solution

5. Two tiny spheres carrying charges 1.5uC and 2.5uC are located
30 cm apart. Find the potential

(a) at the mid-point of the line joining the two charges and


https://dl.doubtnut.com/l/_X52COri6XZsx
https://dl.doubtnut.com/l/_Xh1QIlz1dge3
https://dl.doubtnut.com/l/_vin8t9NAsstz

(b). At a point 10 cm from this mid-point in a plane normal to the

line and passing through the mid-point.

o Watch Video Solution

6. Show that the normal component of electrostatic field has a

discontinuly form one side of a charged. Surface to another given

- —

by E2'E1 .ﬁ:

(o)
e0

where 7i is a unit vector normal to the surface at a point and o at a
point and o is the surface charge density at that point. (The
direction of 71 is from side 1 to side 2). Hence show that justy
outside a conductor, the electric field oft/ €,

(b) Show that the tangential componet of electrostatic field is

contionous from one side fo a charged surface to another.

o Watch Video Solution



https://dl.doubtnut.com/l/_vin8t9NAsstz
https://dl.doubtnut.com/l/_1SzJIYGo4sgV
https://dl.doubtnut.com/l/_GuobJhWJ5tIx

7. 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, taking the
zero of the potential energy at infinite 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)?

(c) What are the answers to (a) and (b) above if the zero of

potential energy is taken at 1.06 A separation?

o Watch Video Solution

8. Two charges -q and +q are located at points (0, O, -a) and (0, O,
a), respectively.
(a) What is the electrostatic potential at the points (0, 0, z) and (x,

y, 0) ? (b) Obtain the dependence of potential on the distance r of


https://dl.doubtnut.com/l/_GuobJhWJ5tIx
https://dl.doubtnut.com/l/_ZiH5kuyPxDKB

a point from the origin when r/a > > 1.

(c) How much work is done in moving a small test charge from the
point (5,0,0) to (-7,0,0) along the x-axis? Does the answer change if
the path of the test charge between the same points is not along

the x-axis?

o Watch Video Solution

9. An electrical technician requires a capacitance of 2uF in a circuit
across a potential difference of 1 kV. A large number of 1uF
capacitors are available to him each of which can withstand a
potential difference of not more than 400 V. Suggest a possible

arrangement that requires the minimum number of capacitors.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZiH5kuyPxDKB
https://dl.doubtnut.com/l/_nS19cHhDDudR

10. Show that the force on each plate of a parallel plate capacitor
has a magnitude equal to (*2)QE, where Q is the charge on the
capacitor, and E is the magnitude of electric field between the

plates. Explain the origin of the factor %.

o Watch Video Solution

1. Answer carefully : (a) Two large conducting spheres carrying
charges Q; and Q, are brought close to each other. Is the

magnitude of electrostatic force between them exactly given by

Q,Q;
— where r is distance between their centers ?
ar €yr
(b) If Coulomb law involved 1/r dependence (Instead of 1/r2).
would Gauss's law be still true ?
(c) A small test charge is released at rest at a point in an

electrostatic field configuration. Will it travel along the line of

force passing through that point ?


https://dl.doubtnut.com/l/_5ALlNbev43N8
https://dl.doubtnut.com/l/_PATgu7JRsT9J

(d) What is the work done by the field of a nucleus in a complete
circualr orbits of electron ? What if the orbits is elliptical ?

(e) We know that electric field is discontinnous across the surface
of a charged conductor conductor. Is electric potential also
discontinous there ?

(f) What meaning would you give to the capacity fo a single
conductor ?

(g) Guess a possible reason why water has a much greater

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

o Watch Video Solution

12. Describe schematically the equipotential surfaces
corresponding to

(a) a constant electric field in the z-direction,

(b) a field that uniformly increases in magnitude but remains in a

constant (say, z) direction,


https://dl.doubtnut.com/l/_PATgu7JRsT9J
https://dl.doubtnut.com/l/_n9y0Lj0AOokg

(c) a single positive charge at the origin, and
(d) a uniform grid consisting of long equally spaced parallel

charged wires in a plane.

o Watch Video Solution

13. Answer the following:

(a) The top of the atmosphere is at about 400 kV with respect to
the surface of the earth, corresponding to an electric field that
decreases with altitude. Near the surface of the earth, the field is
about 100Vm~1. 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 field inside!)

(b) A man fixes outside his house one evening a two metre high
insulating slab carrying on its top a large aluminium sheet of area
1m?. Will he get an electric shock if he touches the metal sheet

next morning?


https://dl.doubtnut.com/l/_n9y0Lj0AOokg
https://dl.doubtnut.com/l/_vZTqg9Al0aFY

(c) The discharging current in the atmosphere due to the small
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?

(d) What are the forms of energy into which the electrical energy
of the atmosphere is dissipated during a lightning? (Hint: The
earth has an electric field of about 100Vm ™! at its surface in the
downward direction, corresponding to a surface charge density
= 10-9Cm 2. Due to the slight conductivity of the atmosphere up
to about 50 km (beyond which it is good conductor), about
+1800C is pumped every second into the earth as a whole. The
earth, however, does not get discharged since thunderstorms and
lightning occurring continually all over the globe pump an equal

amount of negative charge on the earth.)

o Watch Video Solution



https://dl.doubtnut.com/l/_vZTqg9Al0aFY

ADDITIONAL QUESTIONS

1. A paraticale of mass m and charge (-q) enters the region
between the two charged plates initially moving along x-axis with
speed v,. The length of plate is L and a uniform electric field E is

maintained between the plates. Show that the verticale deflection
of the particle at the far edge of the plate is qELz/(va)z().

Compare this motion with motion of a projectille in gravitional

field.

o View Text Solution

2. Suppose that the particle in Q.33 is an electron projected with
velocity v, = 2.0 x 10%ms 1. If E between the plates separated by

0.5cmis9.1 x 102N/ C, where will the electron strike the upper plate

? (|e| = 1.6x10719C, m, = 9.1 x 10'31kg).

| & - I


https://dl.doubtnut.com/l/_lQlujQz4dhto
https://dl.doubtnut.com/l/_1Gvldo2TOFD8

[ ¥ View Text Solution ]

LONG ANSWER QUESTIONS

1. Derive an expression for electric field intensity at a point due to

point charge.

o Watch Video Solution

2. (i) If two similar large plates, each of area A having surface
charge densities +o and -o are separated by a distance d in air,find
the expression for

(a) field at points between the two plates and on outer side of the
plates. Specify the direction of the field in each case.

(b) the potential difference between the plates.

(c) the capacitance of the capacitor so formed.

(ii) Two metallic spheres of radii R and 2R are charged so that


https://dl.doubtnut.com/l/_1Gvldo2TOFD8
https://dl.doubtnut.com/l/_g1mf0ngIPZWG
https://dl.doubtnut.com/l/_vIYNLi0u0tsl

both of these have same surface charge density o. If they are
connected to each other with a conducting wire, in which

direction will the charge flow and why ?

o Watch Video Solution

3. In 1959, Lytteton and Bondi suggest that the expansion of the
Universe could be explained fi matter carried a net charge.
Suppose that the Universe is made up of hydrogen atoms with a
number density N, which is mainted a constant. Let the charge on

the proton be,e, = - (1 + g) e where e si the electronic charge.

b
(a) Find the critical value of y such that expansion may start.

(b) Show that the velocity of expansion is propertional to the

distance from the center.

o View Text Solution



https://dl.doubtnut.com/l/_vIYNLi0u0tsl
https://dl.doubtnut.com/l/_gpvb5iSxv9cS

4. Two fixed, identical conducting plates (a and f3), each of surface
area S are charged to -Q and g, respectively, where Q > g > 0. A
third indentical plate (y), free to move is located on the other side
of the plate with charge q at a distance d, fig. The third plate is
released and collidies with the plate . Assume the collsion is
electric and the time of collision is sufficient to redistribute charge
amongst  and y.

(a) Find the electric field acting on the plate y before collision.

(b) Find the charge on 8 and y after the collision.

(c) Find the velocity of the plate y after the collision and at a


https://dl.doubtnut.com/l/_Q6T5R0FdNdyK

distance d from the plate .



https://dl.doubtnut.com/l/_Q6T5R0FdNdyK

o View Text Solution

5. Three is another useful system of units, besides the SI/mksA

system, called the cgs (centimeter-gram -second) system,

L a, , ,
Coulumb’s law is given by F = —F where the distance r is
r

measured in cm (= 10'2m), F in dynes (= 10'5N) and the

charges in electrostatic units (es units), where 1 es unit of charge

L 1079
= — X

[3]
The number [3] actually aries from the speed of light in vacumm
which is now taken to be exactly given by c = 2.99792458 x 108m/s.
An approximate value of c then is ¢ = [3] x 108m/s.
(i) Show that the coulomb law in cgs units yields 1 esu of charge
= 1(dyne)'/?cm. Obtain the dimensious of units of charge in
terms of mass M, length L and time T. Show that it is given in

terms of fractional powers of M and L.

(ii) Write 1 esu of charge = xC, where x is a dimenionless number.


https://dl.doubtnut.com/l/_Q6T5R0FdNdyK
https://dl.doubtnut.com/l/_yje9ZUEmmYQa

Show that this gives

1 1072 N. m? , 1 9 et
= Withx = — x 1077, we have
€y X2 2 Tl
1 , OgNmz 1 02 09Nm2
=[31°x1 = (2.99792458)% x 10°——
me, o 2 Tae, ! ) c?
(exactly).

° View Text Solution

6. Find the equatio of the equipotentials for an infinite cylinder of

radius r, carrying charge of linear density A.

° Watch Video Solution

7. Two charges q, and q, are placed at (0,0,d) and (0,0,d)

respectively. Find locus of points where the potential is zero.

° Watch Video Solution



https://dl.doubtnut.com/l/_yje9ZUEmmYQa
https://dl.doubtnut.com/l/_EYLe9zIpaC6Z
https://dl.doubtnut.com/l/_TYyunQWnpGME
https://dl.doubtnut.com/l/_o0OWr6gzeFWQ

8. Two charges -q each are separated by dsitance 2d. A third
charge +q is kept at mid-point O. find potential energy of +q as
function of small distance x from O due to -q charges. Sketch PE
Vs/x and convince yourself that the charge at 0 is in an unstable

equilibrium.

o Watch Video Solution

VALUE BASED QUESTIONS

1. As is known, all mater is made up of atoms/molecules. Every

atom consits of a central of a central core, called the atomic
nucleus, around which negatvely charged electrons revole in
ciruclar orbits. Every atom is electrically neutral. Containing as
many electron as the number of protons in the nucleas.

Thus, even though normally, the materails are electrically neutral,


https://dl.doubtnut.com/l/_o0OWr6gzeFWQ
https://dl.doubtnut.com/l/_Pb1TSECspmvZ

they do contains charges, but thier charges are exactly balanced.
The vast amount of charge in an object is usually hidden as the
object is usually hidden as the object is said to be electracally
neutral charge. With such an equality or balance of charges the
object is said to be electrically neutral or uncharged. To electrify or
charge a neutral body, actully transfer to the other body. The body
which gains electrons become negatively charged and the body
which loses electrons becomes positivelyh charged. Further, like
charges repel adn unlike charges attract.

Read the above passage and answer the following questions :

(i) Every body, whether a conductor or an insulator is electrically
neutral. Is it true ?

(i1) Charging lies in charge imbalance, i.e, excess charge, comment.
(iii) How do you visualize this principle being applied in our daily

life ?

o View Text Solution



https://dl.doubtnut.com/l/_Pb1TSECspmvZ
https://dl.doubtnut.com/l/_epH2EoWWtmb4

2. Conservatios of charge is the propery by virtue of which total
charge of an isolated system always remains constant or
conserved. For example, when we rub two inslating bodies, A and
B, such that n electrons from A transfer to B, then charge acquired
by A= + # and charge acquired by B= - #, where e is
magnitude of charge on electron. The net charge on isolated
system of bodies A and B=ne- # -0, which was the charge
before rubbing. Thus, it is not possible to create or destroy net
charge carried by any isolated system. It also imples that charges
can be created or destroyed in equal and unlike pairs only.

(i) What is the basic cause of conservation of charge ?

(ii) Name any other fundamental property of electric charge.

(iii) At a time, can you create two like charges of magnitude g = ne
each ?

(iv) How is the property of conservation of charge reflected in day

to day life ?

o View Text Solution



https://dl.doubtnut.com/l/_epH2EoWWtmb4

3. When an electric dipole of moment |f)| =qx*2a is held at an

angle 0, with the direction of uniform external electric field E, a
torque t = pEsinf acts on the dipole. This torque tries to align the

electric dipole in the direction of the field. When p is along

E,0°,7 = pEsin0° = zero. The dipole is in stabel equilibrium. The
energy possessed by the dipole by virtue of its particular position
in the electric field is called potential energy of dipole.
U=W-= -pE(cosH2 - cosBl)
6, =90 ° is the position of zero potential energy.
SU=W= - pE(cosG - c0s90 ° ) = - pEcosb.
For stable equillibrium, 80 °, .. U = - pE = minimum.
Read the above passage and answer the following questions :
(i) What is the direction of torque acting on electric dipole held at
an angle with uniform external electric field ?
(ii) An electric dipole of length 10cm having charges +6 x 10-3c,

placed at 30 ° with respect to a uniform electric field experiences a


https://dl.doubtnut.com/l/_epH2EoWWtmb4
https://dl.doubtnut.com/l/_L2qefQH7gKxn

torque of magnitude 61/3N - m. Calculate.
(a) magnitude of electric field. (b) potential energy of dipole.
(iii) What is the physical significance of this concept in our day to

day life ?

o Watch Video Solution

4. The electrostaic potential of a charged body represents the
degree of electrification of the body. It detemines the direction of
flow of charge between two charged bodies placed in contact with
eachother. Charege always flows a body at higher potential to
another body at lower potential. The flow of charge stops as soon
as the potentials of the two bodies become equal.

Electrostatic potential in electrically corresponds to level in case
fo liquids , pressure in case of gases and temperature in case of
heat.

Due to a point charge q in air, electrostatic potentials at a


https://dl.doubtnut.com/l/_L2qefQH7gKxn
https://dl.doubtnut.com/l/_MKtn8rcsXhfF

distance r from the charge is V = The Sl unit of potential

ar €yr
is volt.

Read the above passage and answer the follwing questions :

(i) The capacity of a body A is 100 times the capacity of body B and
charge on A is 10 times the charge on B. When A and B are put in
contact with eachother, will charge flow from Ato Bto A? Why ?
(ii) Calcualte the potential in air at a point 1 meter away from
charge of 1uC.

(iii) What values of life do yo+-earn from the concept of electric

potential ?

o Watch Video Solution

5. The suface integral of electrostatic field E produced by any
sources over any closed surface S enclosing a volume V in vacumm,

i.e, total electric flux over the closed S in vacumm is 1/ €, times

—

= Q
the total charge (Q) contained inside S, i.e, ¢E = §E ds = E
0


https://dl.doubtnut.com/l/_MKtn8rcsXhfF
https://dl.doubtnut.com/l/_Ni7DECIOHAX2

The charge inside S may be point charges or even continous
charge distributions.

There is no contribution to total electric flux from the charges
outside S. Further, the location at Q inside S does not affect the
value of surface integral.

Read the above passage and answer the following questions :

(i) what are the Sl unit and dimensions of electric flux ?

(ii) A closed surface in vacumm encloses charge -q, + 3q and + 5q.
Another charge +4q lies outside the surface. What is total electric
flux over the surface ?

(iii) A point charge q lies inside a spherical of radius r. How will the
electric flux be affected if radius of the sphere is doubled ?

(iv) What values of life do you earn from the theorem ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Ni7DECIOHAX2

6. A capacitor is an arrangement for storing large amounts of
electric charge and hence electric energy in a small space.

The electrical capacitance of a capacitor is related to its abillity to
store electric charge. We define capacity of a conductor as the
ratio of charge Q given to the conductor to the rise in its
potential, V i.e, C = Q/V. The capacity of an isolted spherical

conductor of radius r is C = 4m €r. In case of a parallel plate

€A

capacitor, C = 4 where A is area of insulated metal plate and
d is distance between the plates. Clearly, capacity depends on size
of capacitor.

When different capacitors are connected in series, capacity,

C1Cy
C.= ——— and when capacitors are connected in parallel,
Gt G
C,=C+GC,

Read the above passage and answer the following questions :

. Q . .
(i) From C = ‘—/, we find that C can be increased Q or decresing V.

Do you agree ?


https://dl.doubtnut.com/l/_0XffXuNN5amy

(ii) Capacity of a capacitor is fixed depending on its geometry and
the medium used. Is it true ?

(iii) Calculate the capacity of a condenser which when connected
in series with a conductor of 12uF gives us a capacitance of 3uF.

(iv) What values of life do yo+-earn from this study ?

o View Text Solution

7. While travelling back to his residance in the car, Dr.Pathak was
caught up in a thunderstrom. It become very dark. He stopped
driving the car and waited for thunderstorm to stop. Suddenly, he
noticed a child walking alone on the road. He asked the boy to
come inside that Dr. Pathak should meet hsi parents. The parents
the boy at his residence. The boy insisted that Dr. Pathak should
meet hsi parents. The parents expressed their gratitude to Dr.
Patak for his concern for safety of the child.

Answer the following questions based on the above information :


https://dl.doubtnut.com/l/_0XffXuNN5amy
https://dl.doubtnut.com/l/_ijWXPG34op1a

(a) Why is it safer to sit inside a car during thunderstrom ?
(b) Which two values are displayed by Dr. Pathak in his actions ?
(c) Which values are reflected in parent's respone to Dr. Pathak ?

(d) Give an example of a similar action on your part in the past

from everyday life.

o View Text Solution

1.1 state- Coulomb =.... Coulomb

A.3 x 109

B.3x107°

1
c.— x10°
3

1
D.— x107°
3


https://dl.doubtnut.com/l/_ijWXPG34op1a
https://dl.doubtnut.com/l/_my5o9qx5XBa3

Answer: d

o Watch Video Solution

2. Which of the following is not an insulator ?

A. Glass

B. rubber

C. ebonic

D. human body

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_my5o9qx5XBa3
https://dl.doubtnut.com/l/_ErvDb8n4BOaZ

3. An object is charged when it has a charge imbalance, which

means the

A. Object contains no electrons

B. object contains no protons

C. object contains equal number of electrons and protons

D. objects contains unequal number of electrons and protons

Answer: d

o Watch Video Solution

4.The cause of charging is

A. actual transfer of protons

B. actual transfer of electrons


https://dl.doubtnut.com/l/_BBp3z2qYG6hc
https://dl.doubtnut.com/l/_UH1aDT5ZlpY9

C. actual transfer of neutrons

D. none of the above

Answer: b

o Watch Video Solution

5. The cause of quantization of electric charge is

A. transfer of electrons

B. transfer of protons

C. transfer of integral number of electrons

D. none of the above

Answer: c

o Watch Video Solution



https://dl.doubtnut.com/l/_UH1aDT5ZlpY9
https://dl.doubtnut.com/l/_StLD6aOjd9QE

6. What is not true

A. It is not possible to create or destroy net charge carried by

any isolated system

B. Charges can be created or destroyed in equal and unlike

pairs only

C. Proper signs have to be used while adding the charges in a

system

D. Excess of electrons over protons in a body is responsible for

positive charge of the body.

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_tcx3eCAMRmpG

7.Charge on a body which carries 200 electrons is

A.-3.2 x 10" 18¢C

B.3.2 x 10" 18C

c.-32x10"YC

D.3.2x10°YC

Answer: ¢

o Watch Video Solution

8. What is the value of absolute permeability of free space? Give its

units.

A.9 x 109Nm2C -2

B.9 x 10 "' Nm?2C 2


https://dl.doubtnut.com/l/_0OGEfml4dMIj
https://dl.doubtnut.com/l/_t8n2VxBPYi1h

C.8.85x 10 12¢2N-1m-2

D. 8.85 x 10 12C2Nm -2

Answer: c

° Watch Video Solution

9. Value of charge on a body which carries 10 excess electrons is

° Watch Video Solution

10. The charges acquired by the objects on rubbing against

eachother must be. .............. and ............ .

o Watch Video Solution



https://dl.doubtnut.com/l/_t8n2VxBPYi1h
https://dl.doubtnut.com/l/_tUow3SGtbssI
https://dl.doubtnut.com/l/_WjbWAwWR6CSf
https://dl.doubtnut.com/l/_VIpfmedMm1zY

n.... was the first to show ........ kinds of charges.

° Watch Video Solution

12. Insulators are also called ......... .

o Watch Video Solution

13. The value of electrostatic force constant in free space is ........ .

o Watch Video Solution

14. A person combs his hair on a dry day. The comb causes 1022

electrons to leave the person's hair and stick to the comb.

Calculate the charge the comb carries.

o Watch Video Solution



https://dl.doubtnut.com/l/_VIpfmedMm1zY
https://dl.doubtnut.com/l/_K7e6hmKNTDea
https://dl.doubtnut.com/l/_Vag2ysyDxPW3
https://dl.doubtnut.com/l/_XzLqLgY7WYjz

15. Estimate the number of free electrons in 36g of water and the
negative charge possessed by them. Given : Avogadro's number

= 6.023 x 1023 and molecular weight of water = 18.

o Watch Video Solution

16. What is the total charge on 75.0 kg of electrons ?

o Watch Video Solution

17. How many mega coulombs of positive(or negative) Charge are

present in 2.0mol of neutral hydrogen gas.

o Watch Video Solution



https://dl.doubtnut.com/l/_XzLqLgY7WYjz
https://dl.doubtnut.com/l/_6fO5NtOUUsGK
https://dl.doubtnut.com/l/_iKgYXwLG2VtC
https://dl.doubtnut.com/l/_rgyvgnPLbJMT
https://dl.doubtnut.com/l/_ftJCIb43MGIO

18. Calculate the total positive (or negative) charge on a 311 g
copper penny. Given Avogadro's number
= 6.023 x 1023(9'1)mol'1, , Given Avogadro's number and atomic

mass= 63.5g.

o Watch Video Solution

19. A charge fo magnitude Q is divided into two parts q and (Q - q)
such that the two parts exert maximum force on each other.

Calculate the ratio Q/q.

° Watch Video Solution

20. Two identical metal spheres A and B have equal and similar
charges. They repel each other with a force 103N, when they are
placed 10cm apart in a medium of dielectric constant 7. Determine

the charge on each sphere.


https://dl.doubtnut.com/l/_ftJCIb43MGIO
https://dl.doubtnut.com/l/_kmbDhxEs2BnY
https://dl.doubtnut.com/l/_BvqgiIdiayUS

o Watch Video Solution

21. What is the Coulomb's force between two a-particles separated

by a distance of 3.2 x 10~ 1°m,

o Watch Video Solution

22. What equal charges would have to be placed on earth and
moon to neutralize their gravitational force of attraction?

Given that mass of earth = 10%°kg and mass of moon = 10%3%kg

o Watch Video Solution

23. The electrostatics force of repulsion between two positively

charged ions carrying equal charge is 3.7 x 10 °N when these are


https://dl.doubtnut.com/l/_BvqgiIdiayUS
https://dl.doubtnut.com/l/_9EcaKAFsvCQq
https://dl.doubtnut.com/l/_FaPiOjnMFoW5
https://dl.doubtnut.com/l/_89yAyOoFaRnb

separated by a distance of 5A. How many electrons are missing

from each ion?

o Watch Video Solution

24. Two small spheres each of mass 'm' kg and charge q coulomb
are suspended from a point by insulating threads each of 1 metre
length, but of negliglible mass. If 0 is the angle which each string
makes with the verticle vertical when equilbrium has been
reached, show that

q® = 4mgl?sin®6tan0 (4n EO)

° Watch Video Solution

25.Two particles, each having a mass of 5 g and charge. 1.0 x 107
C, stay in limiting equilibrium on a horizontal. table with a

separation of 10 cm between them. The coefficient of friction


https://dl.doubtnut.com/l/_89yAyOoFaRnb
https://dl.doubtnut.com/l/_JwiyOP2nySTs
https://dl.doubtnut.com/l/_ZkTsXF6FjQZu

between each particle and the table. is the same. Find the value of

this coefficient.

o Watch Video Solution

26. Two small spheres each of mass 10°° kg are suspended from a
point by silkk threads 50cm long. They are equally chareged and
repel each other to a distance 20cm apart. Calculate charege on

each Take g = 9.8ms 2.

o Watch Video Solution

27. Two point charge q, =3 x 10°%C and q; =5X 10-%C are

— —

located at (3, 5,1) and (1, 3,2)m. Find F, and F,; using vector

form of Coulomb's law. Also, find their magnitude.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZkTsXF6FjQZu
https://dl.doubtnut.com/l/_UoMPTjQWMKK3
https://dl.doubtnut.com/l/_JwHVWTwjuPem

28. Two small charged spheres contain charge +q; and +q,
respectively. A charge dq is removed from sphere carrying charge
q, and is transferred to the other. Find charge on each sphere for

maximum electric force between them.

° Watch Video Solution

29. Three point charges of +2uC, - 3uC , and -3uC are kept at the
vertices A, B, and C, respectively of an equilateral triangle of side
20 cm. what should be the sign and magnitude of the charge (q)

to be placed at the midpoint (M) of side BC so that the charge at A


https://dl.doubtnut.com/l/_JwHVWTwjuPem
https://dl.doubtnut.com/l/_oo9LO4GBepuF
https://dl.doubtnut.com/l/_1MgBF48lzNOi

remains in equilibrium?

M

B c
-3 uC« *P*BJHC

20 cm

o Watch Video Solution

30. A charges Q is placed at each of the two opposite corners of a
square. A charge q is placed to each of the other two corners. If

the resultant force on each charge q is zero, then

o Watch Video Solution



https://dl.doubtnut.com/l/_1MgBF48lzNOi
https://dl.doubtnut.com/l/_HWSO0es3LI4e

31. Equal charges each of 20uC are placed at x = 0, 2, 4, 8, 16cm on

X-axis. Find the force experienced by the charge at x = 2cm.

o Watch Video Solution

32. Charges q; = 1.5mC, q, = 0.2mC and g5 = - 0.5mC, are placed
at points AB,C respectively as shown in Fig. If

ry = 1.2m and r, = 0.6m, calculatae magnitude of resultant force

on @,.
(d3)
Fogr,

F

A(qy) ry Blay)

° Watch Video Solution



https://dl.doubtnut.com/l/_rZla4O5dIN4Q
https://dl.doubtnut.com/l/_JXtNtvIfoihk
https://dl.doubtnut.com/l/_ZRVXTYb5Hp4x

33. Two similarly and equally charged identical metal spheres A
and B repel each other with a force of 2 x 10"°N. A third identical
uncharged sphere C is touched with A and then placed at the

midpoint between A and B. Find the net electric force on C.

° Watch Video Solution

34. Let us assume that charges on Earth and Sum are not
neutralised and net charges are of equal magnitude and similar
nature. What must be the charge on each so that coulomb force
just cancels gravitational force ? This charge corresponds to how
many free electrons ?

Mass of sun = 2 x 1030kg

Mass of earth = 6 x 1024kg

o Watch Video Solution



https://dl.doubtnut.com/l/_ZRVXTYb5Hp4x
https://dl.doubtnut.com/l/_lGfE8Vf177qu
https://dl.doubtnut.com/l/_sjaeabzs7whj

35. In a certain co-ordinate system, charge, q; = -2 X 107%C is at
x=0,y=0, charge q, = 1x 1073C is at x = 10m and y=0 and
charge g; = 1 % 10" *C is at x = 0,y = 5cm, Find the magnitude of

resultantant force on dq

° Watch Video Solution

36. Two positive charges which are 0.Im apart repel each other
with a force of 18N. If the sum of the charges be 9uC, calculate

their separate values.

° Watch Video Solution

37. Indenify X in the following nuclear reactions (in the first
reaction, n represents a neutron) :

(a) _ ()H' +,Be” - X+ n',


https://dl.doubtnut.com/l/_sjaeabzs7whj
https://dl.doubtnut.com/l/_KcECfhPicHfM
https://dl.doubtnut.com/l/_tpFPawbLdzBw

(b) _(6)C'?+,H! - X,

(c) _ MNP+ H! - He*+X

o Watch Video Solution

38. Two equally charged particles, held 3.2 x 10-3m apart, are
released from rest. The initial accelerartion of the first particle is
observed to be 7.0m/s? and that of the secound to be 9.0m/s?. If
the mass of the first particle is 6.3 x 10'7kg, what are (a) the mass
of the secound particle adn (b) teh magnitude of the charge of

each particle ?

° Watch Video Solution

39. The Sl unit of electric field intensity is

AN


https://dl.doubtnut.com/l/_tpFPawbLdzBw
https://dl.doubtnut.com/l/_SVbJEOOrpabZ
https://dl.doubtnut.com/l/_daWSwBJjJ7uM

B.N/C

C.C/m?

D. N/m?

Answer: b

° Watch Video Solution

40. Electric field due to a single charge is

A. asmmetric

B. cyclindrically symmetric

C. spherically symmetric

D. none of the above

Answer: ¢

.Y


https://dl.doubtnut.com/l/_daWSwBJjJ7uM
https://dl.doubtnut.com/l/_hKHPkFe0RjZB

| ¥ Vvatch viaeo solution

41. Electric dipole moment is

A. scaler

B. neither scaler vector

C. a vector directed from-q - +g¢

D. a vector directed from+q - -g

Answer: ¢

° Watch Video Solution

42. Electric field intensity (E) due to an electric dipole varies with

distance (r) of the point from the center of dipole as :

AE x —


https://dl.doubtnut.com/l/_hKHPkFe0RjZB
https://dl.doubtnut.com/l/_JSp5RLUMjSFr
https://dl.doubtnut.com/l/_5TAfgNvQtktZ

B.E «

C.E x

D.E «

Answer: d

° Watch Video Solution

43. If E, be the electric field strength of a short dipole at a point
on its axial line and E, that on the equatorial line at the same
distance, then

A2

B.3

C.4

D.1


https://dl.doubtnut.com/l/_5TAfgNvQtktZ
https://dl.doubtnut.com/l/_r7kkFmolsyxN

Answer: a

o Watch Video Solution

44. Electric field due to an electric dipole is

A. spherically symmetric

B. cylindrical symmetric

C. asymmetric

D. none of the above

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_r7kkFmolsyxN
https://dl.doubtnut.com/l/_EhanxkR9r7To

45.When an electric dipole is held at an angle in a uniform electric

field, the net force F and torque 7 on the dipole are

AF=0,t=0

BFEF#0,7#0

CF=0,t#0

DE#Z0, =0

Answer: ¢

o Watch Video Solution

46. Potential energy of an electric dipole held at an angle 8 in a

uniform electric is zero when 0 =

A0°


https://dl.doubtnut.com/l/_8jy9J7bTNH3w
https://dl.doubtnut.com/l/_o5ARN1tg0tI8

B.90°

C.180°

D. 360 °

Answer: b

° Watch Video Solution

47.Force F acting on a test charge g in a uniform electric field E

is

A.13=q0]:3

. E
B.F=—
do

. Yo
CF=—
E


https://dl.doubtnut.com/l/_o5ARN1tg0tI8
https://dl.doubtnut.com/l/_ILwxxbW5kMKs

Answer: a

o Watch Video Solution

48. Electric intensity is a ..... quantity and its units are ........

° Watch Video Solution

49. The electric lines of force are ... as against magetic lines of

force which are ........... .

o Watch Video Solution

50. Net charge on an electric dipole is ............. .

o Watch Video Solution



https://dl.doubtnut.com/l/_ILwxxbW5kMKs
https://dl.doubtnut.com/l/_PWf6DvtZSLBC
https://dl.doubtnut.com/l/_A06K6tnuMKNG
https://dl.doubtnut.com/l/_vZv9DJPIUUUr

51. Dipole moment is a ............. Quanity and its units are ........ .

o Watch Video Solution

52.Field intensity due to a single charge varies inversely as ... of
distance and field intensity due to an electric dipole varies

inversely as ... of distance of the point.

o Watch Video Solution

53.If E, be the electric field strength of a short dipole at a point
on its axial line and E, that on the equatorial line at the same

distance, then

o Watch Video Solution



https://dl.doubtnut.com/l/_CmC1ZokTMbGH
https://dl.doubtnut.com/l/_lBvHQBsyDRt1
https://dl.doubtnut.com/l/_7hsntHuIXxYw

54.The electric field due to an electric dipole is ... symmetric.

o Watch Video Solution

55.The torque acting on an electric dipole of moment p held at an

angle 6 with an electric field E is .......... .

o Watch Video Solution

56. A small ball of paper has mass 9 x 10 kg and carries a charge
of 5uC. When it is held over another charged ball of paper at a
distance of 2cm above it, the two balls stay in equilibrium. What is

the charge on the second hall ?

o Watch Video Solution



https://dl.doubtnut.com/l/_rOgRtCYvBNJb
https://dl.doubtnut.com/l/_7adbrpJcYTgb
https://dl.doubtnut.com/l/_jWXJC3fQuHRC

57. A water droplet of radius 1 micron in Milikan oil drop appartus
in first held stationary under the influence of an electric field of
intensity 5.1 x 10*NC 1. How many excess electrons does it carry ?
Take e=1.6x10"19C,g=9.8ms"? and density of water of

= 103kgm 3.

o Watch Video Solution

58. Two point charges of +16uC and - 9uC are placed 8 cm apart
in air. Determine the position of the point at which the resultant

electric field is zero.

o Watch Video Solution

59. A particle of mass m and charge q is thrown at a speed u

against a uniform electric field E. How much distance will it travel


https://dl.doubtnut.com/l/_Fe9Y5EJPghJQ
https://dl.doubtnut.com/l/_7ex1kOKzjtW6
https://dl.doubtnut.com/l/_t85VIz4Gjdfy

before coming to momentary rest?

o Watch Video Solution

60. A particle of mass m and charge q is released from rest in
uniform electric field of intensity E. Calculate the kinetic energy it

attains afect moving a distance x between the plates.

o Watch Video Solution

61. A charged ball of mass 8.4 x 10'%g is found to remain
suspended in a uniform electric field of 2 x 10*Vm 1. Calculate the

charge on the ball. Given g = 10m/s?

o Watch Video Solution



https://dl.doubtnut.com/l/_t85VIz4Gjdfy
https://dl.doubtnut.com/l/_c3eLFALpdxHR
https://dl.doubtnut.com/l/_RcX3xZirdAc3

62. Two electric +q and + 4q are placed at a distance 6a apart on
a horizontal plane. Find the position of the point on the line

joining the two charges where the electric field is zero.

o Watch Video Solution

63. Calculate the magnitude of the electric field which can just

balance a deuteron of mass 3.2 x 10~?kg

o Watch Video Solution

64. In the electric field shown in figure, the electric field lines on
the left have twice the separation as that between those on the
right. If the magnitudes of the fields at point A is 40NC1,

calculate the force experienced by a proton placed at point A. Also


https://dl.doubtnut.com/l/_xo0UHFrYm06i
https://dl.doubtnut.com/l/_wSC7dNDHKa76
https://dl.doubtnut.com/l/_OVDQ1H3Sedhc

find the magnitude of electric field at point B

L.
<%

A

A

A
A A A

B

A
A

A

o Watch Video Solution

65. Eight identical point charges of q coulomb each are placed at
the corners of a cube side 0.Im. Calculate electric field at the
centre of the cube. Calculate the field at the center when one of

the corner charges is removed.

o Watch Video Solution



https://dl.doubtnut.com/l/_OVDQ1H3Sedhc
https://dl.doubtnut.com/l/_uAO2gdusN0Wl

66. What are the magnitude and direction of the electric field at

center of the square in Fig, if 'q =1.0xx10"(-8) Cand a=5.0cm ?

+q a
ARt Ea— \:

° Watch Video Solution

67. A charge of 4x10°9C is distributed uniformly over the

circumference of a conducting ring of radius 0.3m. Calculate the


https://dl.doubtnut.com/l/_Hdq88ibOomoP
https://dl.doubtnut.com/l/_o7dzBpqHnhbc

field intensity at a point on the axis of the ring at 0.4m from its

centre, and also at the centre.

o Watch Video Solution

68. Calculate the magnitude of the force, due to an electric dipole
of dipole moment 3.6 x 1072°C - m, on an electric 25mm from the
center of the dipole , along the dipole axis. Assume that this

distance is large relative to the dipole's charge separation.

o Watch Video Solution

69. Charge q; = +6.0nC is on y-axis at y = +3cm and charge
q, = -6.0nC is on y-axis at y = - 3cm. Calculate force on a test

charge q, = 2nC placed on X-axis at x = 4cm.

o Watch Video Solution



https://dl.doubtnut.com/l/_o7dzBpqHnhbc
https://dl.doubtnut.com/l/_1pJnKL24Lby6
https://dl.doubtnut.com/l/_9LHzbcvDvCk6

70. ABC is an equillatreal triangle of each side 5cm. Two charges of

50
i§X10'3yC are placed at A and B respectively. Calculate

magnitude and direction of resultant intensity at C.

o Watch Video Solution

71. (i) Can two equpotential surfaces intersect each other ? Give
reason.

() Two charges +qand -q are located at points A
(0,0, -2) and B(0, 0, 2) respectively. How much work will be done

in moving a test charge from point P(4,0,0) to (-5,0,0)?

° Watch Video Solution

72.Two charges +30uC and - 30uC are placed 1cm apart. Calculate

electric field at a point on the axial line at a distance of 20cm from


https://dl.doubtnut.com/l/_H3UdKMbZwXX5
https://dl.doubtnut.com/l/_5tIejFigaJx0
https://dl.doubtnut.com/l/_nqpWLDTVVuPm

the centre of dipole.

o Watch Video Solution

73. Two charges +0.2uuC and - 0.2uuC are placed 10 -8cm apart.
Calculate electric field at an axial point at a distance of 10 cm from

their middle point.

o Watch Video Solution

74. An electric dipole of dipole moment 4 x 10°> Cm is placed in a
uniform electric field of 10 3N/C making an angle of 30 ° with the
direction of the field. Determine the torque exerted by the electric

field on the dipole.

o Watch Video Solution



https://dl.doubtnut.com/l/_nqpWLDTVVuPm
https://dl.doubtnut.com/l/_CfsVQZvhzIwz
https://dl.doubtnut.com/l/_NbAlQV117jJi
https://dl.doubtnut.com/l/_OELZgsEEvCIc

75. An electric dipole is placed at an angle of 60 ° with an electric
field of magnitude 4 x 10°NC "1, It experiencs a torque of 8\/§Nm.
If length of dipole is 2 cm, determine the magnitude of either

charge of the dipole.

° Watch Video Solution

76. An electric dipole of length 10cm having charges +6 x 10°3C,
placed at 30 ° with respect to a uniform electric field experiences a
torque of magnitude 6\/§N— m. Calculate (i) magnitude of electric

field (ii) the potential energy of dipole.

o Watch Video Solution

77. An electric dipole of length 4 cm, when placed with its axis
making an angle of 60 ° with a uniform electric field, experiences a

torque of 44/3Nm. Calculate the


https://dl.doubtnut.com/l/_OELZgsEEvCIc
https://dl.doubtnut.com/l/_TBPPHmEH2BUB
https://dl.doubtnut.com/l/_TspGd69MTNdI

a. magnitude of the electric field, and

b. potential energy of the dipole, if the dipole has charges of +8nC

o Watch Video Solution

78. An electric dipole consists of two opposite charges of
magnitude g = 1 x 10~°C separated by 2.0cm. The dipole is placed
in an external field of 1 x 10°NC"!. What maximum torque does
the field exert on the dipole ? How much work must an external

agent do to rurn the dipole end for end, starting from position of

aligment (9 =0° ) ?

° Watch Video Solution

79. An electric dipole consists of charges +2e and - 2e separated

by 0.78mm. It is an electric field of strength 3.4 x 105N/C.


https://dl.doubtnut.com/l/_TspGd69MTNdI
https://dl.doubtnut.com/l/_1TXqGSFnFXE1
https://dl.doubtnut.com/l/_pYSPRMKyq6lj

Calculate the magnitude of the torque on the dipole when the
dipole moment is (a) parallel to (b) perpendicular to, and (c)

antiparallel to the electric field.

o Watch Video Solution

80. Four particles each having a charge q, are placed on the four
vertices of a regular pentagon. The distance of each corner from
the centre is a. Find the electric field at the centre of the

pentagon.

o Watch Video Solution

81. A copper ball of density 8.6g/ amd 1 cm in diameter is
immersed in oil of density 0.8g/. What is the charge on the ball, if
it remains just suspended in oil in electric field of intensity

3600V/m acting in the upward direction ?


https://dl.doubtnut.com/l/_pYSPRMKyq6lj
https://dl.doubtnut.com/l/_9tRBl2wYDqEJ
https://dl.doubtnut.com/l/_wPbsP52zymV6

o Watch Video Solution

82. Two charges of -4uC and + 4uC are placed at the points
A(1,0,4) and B(2, - 1, 5) location in an electric field E = 0.20iV/cm

. Calculate the torque acting on the dipole.

o Watch Video Solution

8. An infinite number of charges each equal to q, are placed along
the X-axisatx =1,x =2, x = 4,x = 8,....... and so on.

(i) find the electric field at a point x = 0 due to this set up of
charges.

(ii) What will be the elctric field if the above setup, the consecutive

charges have opposite signs.

° Watch Video Solution



https://dl.doubtnut.com/l/_wPbsP52zymV6
https://dl.doubtnut.com/l/_UaxnXNFZPYWm
https://dl.doubtnut.com/l/_BQoW0xk9pJsC

84. A metal ball suspended from a long thread is held between the
plates of a capacitor , as shown in Fig, How will the oscillations of
this pendulum change, if the ball and the plates of two capacitor

are charged ?

+
Yy
A B A
+
! ;
mg

o Watch Video Solution

85. Electrostatic potentail V at point, distant r from a charge q

varies as

A q/r2


https://dl.doubtnut.com/l/_7i7LkSyO8bTZ
https://dl.doubtnut.com/l/_6HQLXfAtpckg

B.q2/r
C.q/r

D.q%/r?

Answer: C

° Watch Video Solution

86. Work done in carrying an electron from A to B lying on an

equipotential surface of one volt potential is

A 1eV

B.10 eV

C.1volt

D. Zero

Answer: D


https://dl.doubtnut.com/l/_6HQLXfAtpckg
https://dl.doubtnut.com/l/_9QxnGRcnRqOe

o Watch Video Solution

87. The correct relation between electric intensity E and electric

potential Vis
dv
A E= - ;
dv
B.E = E
dE
CV=- ;
dE
D.V= ;
Answer: A

o Watch Video Solution

88.1 G ev=xeV,where x is


https://dl.doubtnut.com/l/_9QxnGRcnRqOe
https://dl.doubtnut.com/l/_r8XRKlrU9C7R
https://dl.doubtnut.com/l/_SBY4yzQDQYCV

A.10°

B.103

C.1012

D. 109

Answer: D

o Watch Video Solution

89. The dimensional formula of electric flux is
A M1L2T‘2A‘1]
B. M'1L3T‘3A]

C. M1L3T'3A'1]

D. MlL'3T'3A'1]


https://dl.doubtnut.com/l/_SBY4yzQDQYCV
https://dl.doubtnut.com/l/_rLeOQoTFAiUo

Answer: C

o Watch Video Solution

90. A closed surface is vacumm encloses charges -q and + 3q.
Another charge -2q lies outside the surface. Total electric flux over

the surface is

A. zero

B.2q/ €,

3q

C.-
EO

D.4n/ €

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_rLeOQoTFAiUo
https://dl.doubtnut.com/l/_6Li8nNT3ruYV
https://dl.doubtnut.com/l/_sYhXcj7gQQOz

91. The number of electric lines of forces rediating from a closed
surface in vacumm is 1.13 x 10!, The charge enclosed by the
surface is

A 1C

B.1uC

C.0.1C

D. 0.1uC

Answer: A

o Watch Video Solution

92. A charge of 10uC lies at the centre of a square. Work done in
carrying a charge of 2uC from one corner of square to the

diagonally opposite corner is


https://dl.doubtnut.com/l/_sYhXcj7gQQOz
https://dl.doubtnut.com/l/_RluXuCb3OPkh

A.20J

B.5J

C.Zero

D. 20pJ

Answer: C

° Watch Video Solution

93. A Uniform electric field of 10NC-! exists in the vertically
downward direction. Find the increase in the electric potential as
one goes up through a height of 50cm.

A.20V

B.120V

C.5V


https://dl.doubtnut.com/l/_RluXuCb3OPkh
https://dl.doubtnut.com/l/_CnRDQiyiXzYQ

D. Zero

Answer: A

o Watch Video Solution

94. Electric potential V and electric flux ¢ are

A. both vectors

B. both scalars

C.Vis scalar, ¢ is vector

D.V is vectoe, ¢ is scalar

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_CnRDQiyiXzYQ
https://dl.doubtnut.com/l/_1s6oDjKtHZlE

95. Work done by an electrostatic field in moving a given charge

from one point to another ..... upon the chosen.

o Watch Video Solution

96. Potential difference between any two points B and A in an
electrostatic field is the amount of work done in carrying ...

from .to

o Watch Video Solution

97. Electric potential is @ ...cccccoceee. Quantity and its units are ............. .

o Watch Video Solution

98. Electrostatic forces are ......... forces.


https://dl.doubtnut.com/l/_cuRHc8eKUF5r
https://dl.doubtnut.com/l/_ZHUPw2STD6X4
https://dl.doubtnut.com/l/_oQ5iNI7egUzl
https://dl.doubtnut.com/l/_KnVDLnp8lWN2

o Watch Video Solution

99. Electric potential on dipole axis varies inversely as ... of

distance of point from the center of electric dipole.

o Watch Video Solution

100. Electric potential at any point in equatorial plane of a dipole

[F— .

o Watch Video Solution

101. Electric potential gradient is a .. quantity and is

numberically equal to ............. .

o Watch Video Solution



https://dl.doubtnut.com/l/_KnVDLnp8lWN2
https://dl.doubtnut.com/l/_MoapSoPmDr5Y
https://dl.doubtnut.com/l/_qXaK4MiCPCng
https://dl.doubtnut.com/l/_tejAOnr9R2xv

102. Electric flux over an area in an electric field represents the

............ crossing this area.

o Watch Video Solution

103. Electric flux is @ ...ceueens quantity and its units are ........c...... .

o Watch Video Solution

104. Two charges +qand -q are located at points
A(0, 0. -2) and B(0, 0, 2) respectively. How much work will be done

in moving a test charge from point P(4,0,0) - Q(-5,0,0)?

o Watch Video Solution



https://dl.doubtnut.com/l/_RiDEd4ZizAuW
https://dl.doubtnut.com/l/_hAfaZERHyIqZ
https://dl.doubtnut.com/l/_nhVFFcxVtJJ5

105. it requires 50uJ of work to carry a 2uC charge from a paint R
to S. What is the potential difference between these points ?

Which point is at higher potential ?

o Watch Video Solution

106. If 100 ) of work must be done to move electric charge equal tp
4C from a place where potential is -10V to another place where

potential si V volt, find the value of V.

o Watch Video Solution

107.1f 10 J of work is to be done in moving a charge of -200C from
A to B, which of the two points is at higher potential ? What is the

potential difference ?

o Watch Video Solution



https://dl.doubtnut.com/l/_SdflhWEFIlmz
https://dl.doubtnut.com/l/_pZyvakBIZR7S
https://dl.doubtnut.com/l/_zaqs2ALix3Pq

108. The electric field at a point due to a point charge is 20NC~!
and electric potential at that point is 10JC~!. Calculate the
distance of the point from the charge and the magnitude of the

charge.

° Watch Video Solution

109. Two point charges q and -2q are kept 'd' distance apart. Find
the location of the point relative to charge q at which potential

due to the system of charges is zero.

° Watch Video Solution

110. To what potential we must charge an insulate sphere of radius

14 cm, so that the surface charge density is equal to 2uCm 2 ?


https://dl.doubtnut.com/l/_zaqs2ALix3Pq
https://dl.doubtnut.com/l/_DrbybQJ5dC1h
https://dl.doubtnut.com/l/_iFxt68CwQWL7
https://dl.doubtnut.com/l/_Hs6KcDWGdfzI

o Watch Video Solution

111. A charge of 24uC is given to a hollow metallic sphere of radius
0.2m. Find the potential
(i) at the surface of sphere

(ii) at a distance of 0.1 cm from the center of sphere.

o Watch Video Solution

112. Two charges +10uC and +20uC are placed at a. separation of 2
cm. Find the electric potential due to the. pair at the middle point

of the line joining the two charges.

o Watch Video Solution



https://dl.doubtnut.com/l/_Hs6KcDWGdfzI
https://dl.doubtnut.com/l/_rIpH0L5dE0oQ
https://dl.doubtnut.com/l/_eqib7sOOT68b

113. Two point charges one of +100uC and another of -400uC, are
kept 30 cm apart. Find the point of zero potential on the line

joining the two charges.

° Watch Video Solution

114. Two point charges 4uC and - 2uC are separated by a distance
of Im in air. Calculate at what point on the line joining the two

charges is the electric potential zero ?

o Watch Video Solution

115. The electric field at a point due to a point a charge is 30N/C,
and the electric potential at that point is 15J/C. Calcualte the
distance of the point from the charge and the magnitude of the

charge.



https://dl.doubtnut.com/l/_1jPDyRrNP7GK
https://dl.doubtnut.com/l/_HAyk5AOMnwF0
https://dl.doubtnut.com/l/_6RAxnrpAaf7K

o Watch Video Solution

116. What is the potential at the centre of a square of each side 1.0
meter, when four charges
+1x1078C, -2x10°8C, +3x10°8C and + 2 x 1078C are placed

at the four corners of the square.

o Watch Video Solution

117. A point charge of 1078C is situated at the origin of co-
ordinatges. Find the potential difference between the points

A(4,4,2) and B(1, 2, 2).

o Watch Video Solution



https://dl.doubtnut.com/l/_6RAxnrpAaf7K
https://dl.doubtnut.com/l/_TL4goXBVz1Pk
https://dl.doubtnut.com/l/_RTwpnofzfEAP

118. Twenty seven charged water droplets each with a diameter of
2 mm and a charge fo 10 '?C coalesce to form a single drop.

Calculate the potential of the bigger drop.

° Watch Video Solution

119. A charge of 20uC produces an electric field. Two points are 10
cm and 5 cm from this charge. Find the values of potentials at
these points and calculate work done to take an electron from one

point to the other.

o Watch Video Solution

120. Calculate the voltage required to balanced an oil drop

carrying 10 electrons, when located between plates of a capacitor,


https://dl.doubtnut.com/l/_B7u2Rr0qp22o
https://dl.doubtnut.com/l/_Xft5bakmwwiq
https://dl.doubtnut.com/l/_d09t6wuFcM8A

which are 5mm apart. Given mass of drop =3 x 10~ 'kg, charge

on electron = 1.6 x 10°19C and g = 9.8m/s.

o Watch Video Solution

121. An infinite plane sheet of charge density 10 8Cm~? is held in
air. In this situation how far apart are two equipotenitial surfaces,

whose pdis5V?

o Watch Video Solution

122. An electric field of 20N/C exists along the x-axis in space.
Calculate the potential difference V5 - V4 where the points A and
B are given by

a.A=(0,0), B = (4m,2m)

b.A = (4m, 2m), B = (6m, 5m)

| o Watch Video Solution


https://dl.doubtnut.com/l/_d09t6wuFcM8A
https://dl.doubtnut.com/l/_XKOOdJIqTpgg
https://dl.doubtnut.com/l/_Sj98OU2kzab8

123. An electric field E = (20§+ 30}') N/C exists in the space. If
thepotential at the origin is taken be zero, find the potential at

(2m, 2m).

° Watch Video Solution

124. What is potential gradient at a distance of 10 ?m from the
centre of the platinum nucleas ? What is the potential gradient at
the surface of the nucleas ? Atomic number fo platinum is 78 and

radius of platinum nucleas is 5 % 10~ om.

° Watch Video Solution

125. A uniform field of 2kN/C is the x direction. A point charge

= 3uC initially at rest at the origin is released. What is K.E. of this


https://dl.doubtnut.com/l/_Sj98OU2kzab8
https://dl.doubtnut.com/l/_rnzy2tIF4mCs
https://dl.doubtnut.com/l/_Y8IjDZ8ouYSG
https://dl.doubtnut.com/l/_nO4egNbGJ7KP

charge at x =4m ? Also, calculate V(4m) - V(0).

o Watch Video Solution

126. If the potentail in the region of space around the point
(-1m,2m,3m) is given by V= (10x2+5y2-322), calculate the

three components of electric field at this point.

o Watch Video Solution

127. Two charges of magnitude 5nC and -2nC are placed at
points (2cm,0,0) and (x cm,0,0) in a region of space. Where there is
no other external field. If the electrostatic potential energy of the

system is -0.5pJ. What is the value of x ?

o Watch Video Solution



https://dl.doubtnut.com/l/_nO4egNbGJ7KP
https://dl.doubtnut.com/l/_3psgQbouDzEu
https://dl.doubtnut.com/l/_0DE64T2HyzNj
https://dl.doubtnut.com/l/_5E4X65Pc43Xo

128. Two identical particles, each having a charge of 2.0 x 10°4C
and then released. What would be the speeds of the particles

when the separtion becomes large?

o Watch Video Solution

129. Two point charges A and B of value of +15uC and + 9uC are
kept 18 cm apart in air. Calculate the work done when charge B is

moved by 3cm towards A.

o Watch Video Solution

130. Two electrons each moving with a velocity of 10°ms-! are
released towards eachother. What will be the closest distance of

approach between them ?

o Watch Video Solution



https://dl.doubtnut.com/l/_5E4X65Pc43Xo
https://dl.doubtnut.com/l/_mXNcnSCZh75p
https://dl.doubtnut.com/l/_3rIFxKAblVNg

131. Set up arrangment of three point charges : g, + 2q and xq
separated by equal finite distances so that electric potential

energy of the system is zero. What is x ?

° Watch Video Solution

132. Three points charges of 1C,2C and 3C are placed at the
corners of an equilateral triangle of side 100 cm. Find the work
done to move these charges to the corners of a similar equilateral

triangle of side 50 cm.

° Watch Video Solution

133. Charges-q, Q, and - q are placed at an equal distance on a

straight liner. If the total potential energy of the system of three


https://dl.doubtnut.com/l/_3rIFxKAblVNg
https://dl.doubtnut.com/l/_lP17dtAalG2v
https://dl.doubtnut.com/l/_X2mBfGQG9HHE
https://dl.doubtnut.com/l/_Xf4ZIAXKGhJP

charges is zero, then find the ratio Q/q.

—q
;. ..¢

s 2r —

° Watch Video Solution

134. Consider a uniform electric field E = 3 x 103iN/C. (a) What is
the flux of this field through a square of 10 cm on a side whose
plane is parallel to the yz plane ? (b) What is the flux through the
same square if the normal to its plane makes a 60 ° angle with the

x-axis ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Xf4ZIAXKGhJP
https://dl.doubtnut.com/l/_hYHddStIdyTM

135. A uniform electric field E = - Efo/C for x < 0 exists. A right
circular cylinder of length Icm and radius rcm has its centre at the
origin and its axis along X-axis. Find out the net outward flux.

What is the net charge within the cyclinder ?

° Watch Video Solution

136. A circular plane sheet of radius 10 cm is placed in a uniform
electric field of 5 x 10°NC -1, making an angle of 60 ° with the field.

Calculate electric flux through the sheet.

° Watch Video Solution

137. If the electric field is given by E=8i+ 4} + SIA(NC'l, calculate

the electric flux through a surface of area 100m? lying in X-Y plane.

| ° Watch Video Solution


https://dl.doubtnut.com/l/_dwYAWwz6ylbk
https://dl.doubtnut.com/l/_7HEOAGk7oyHk
https://dl.doubtnut.com/l/_MyrN942ZWUiM

138. A spherical Gaussian surface encloses a charge of
8.85 x 1078C (i) Calculate the electric flux passing through the
surface (ii) If the radius of Gaussian surface is doubled, how would

the flux change ?

o Watch Video Solution

139. A rectangular surface of sides 10cm and 15cm is palaced
inside a uniform electric field fo 25Vm 1, such that normal to the
surface makes an angle of 60 ° with the direction of electric field.

Find the flux of electric field through the rectangular surface.

o Watch Video Solution



https://dl.doubtnut.com/l/_MyrN942ZWUiM
https://dl.doubtnut.com/l/_Loq26F0T4IOd
https://dl.doubtnut.com/l/_ZIGObLAtFiaG

140. If the electric field is given by (6f+ 4}+ 4IA<), calculate the

electric flux through a surface of area 20 units lying in Y - Z plane.

o Watch Video Solution

141. The electric field in a certain region of space is
(5? + 4} - IA<) x 10°N/C. Calculate electric flux due to this field over

an area of (2; —j) x 10 %m?.

o Watch Video Solution

142. In the above question, what is the electric flux passing

throguh a face of the given cube ?

° Watch Video Solution



https://dl.doubtnut.com/l/_1IEXOWkJ4va0
https://dl.doubtnut.com/l/_ZA2EM5MFru8X
https://dl.doubtnut.com/l/_BZTWHMEFl6q0
https://dl.doubtnut.com/l/_gd1p4pzUAZwd

143. Five thousand lines of force enter a certain volume of space
and three thousand lines emerge from it. What is the total charge

in coulomb within this volume ?

o Watch Video Solution

144. A positive charge of 17.7uC is placed at the centre of a hollow
sphere of radius 0.5m. Calculate the flux density through the

surface of the sphere.

o Watch Video Solution

145. An infinite line charge produces a field of 9 x 10°NC! at a

distance of 4cm. Calculate the linear charge density.

o Watch Video Solution



https://dl.doubtnut.com/l/_gd1p4pzUAZwd
https://dl.doubtnut.com/l/_0HhKZTn9yMnU
https://dl.doubtnut.com/l/_TWeUwSU5z58r
https://dl.doubtnut.com/l/_BzTV2Oj4CSeu

146. A charged particle having a charge of -2.0 x 107-5C is placed
close to a non-conducting plate having a surface charge density

4.0 x 10~°Cm 2. Find the force of attraction between the particle

and the plate.

° Watch Video Solution

147. A long cylindrical wire carries a positive charge of linear
density 2.0 x 10 8Cm L. An electron revolves around it in a circular
path under the influence of the attactive electrostatic force. Find
the kinetic energy of the electron. Note that it is independent of

the radius.

° Watch Video Solution



https://dl.doubtnut.com/l/_BzTV2Oj4CSeu
https://dl.doubtnut.com/l/_Nh9YnBCtrJsM

148. A large plane sheet of charge having surface charge density
5 x 10~ 0cm 2 lies in XY plane. Find electric flux through a circular
area of radius 1cm Given normal to the circular area makes an

angle of 60 ° with Z-axis.

o Watch Video Solution

149. Two long straight parallel wires carry charges A; and lamba,
per unit length. The distance between them is d. Calculate the
magnitude of force externed on the length of one due to charge

on the other.

o Watch Video Solution

150. A particle of mass 9 x 10~°g is kept over a large horizontal

sheet of charge density 5x 10°°C m~2. What charge should be


https://dl.doubtnut.com/l/_zpjzeiTZxcez
https://dl.doubtnut.com/l/_8p9cYEqWPN7X
https://dl.doubtnut.com/l/_KsTeMRp5kPnM

given to the particle so that it does not fall on release ?

o Watch Video Solution

151. ABCD is a square of side 0.2m. Charges of
2x1079C,4 x 107°C and 8 x 107°C are placed at the corners A, B
and C respectively. Calculate work required to transfer a charge of

2 x 1079C from corner D to centre of the square.

o Watch Video Solution

152. A point charge q moves from point P to pont S along the path
PQRS (fig.) in a uniform electric field E pointing parallel to the
poistive direction of the X-axis. The coordinates of the points P, Q,
R and S are(a, b, 0), (2a, O, O)(a, -b,0) and (O, O, O) respectively. The

work done by the field in the above process is given by the


https://dl.doubtnut.com/l/_KsTeMRp5kPnM
https://dl.doubtnut.com/l/_zsPL2K8Mhvwy
https://dl.doubtnut.com/l/_j6kZRuOSKGPA

expresison..........

v

W

Ty, <

v V V| V¥V

° Watch Video Solution

153. The electric field outside a charged long straight wire is given

1000
by E = TVm'l, and is directed outwards. What is the sign of

the charge on the wire ? If two points A and B are situated such

thatr, = 0.2m and rg = 0.4m, find the value of (VB - VA).

o Watch Video Solution



https://dl.doubtnut.com/l/_j6kZRuOSKGPA
https://dl.doubtnut.com/l/_u3fUDqpg6ybF

154. Electric field inside a conductor is always zero. Is this

statement true of false?

A. positive

B. negative

C. constant

D. zero

Answer: D

° Watch Video Solution

155. Charge on a capacitor is doubled. Its capacity becomes k

times, where

Ak=2


https://dl.doubtnut.com/l/_M9NrvjUKyXAR
https://dl.doubtnut.com/l/_ZNBgOtT8ujhn

1

Ck=-

2

D.k=4
Answer: B

o Watch Video Solution

156. Electrical capacity of earth is

A 1F
B. 1uF
C.711puF

D.9 x 10%uF

Answer: C

.Y


https://dl.doubtnut.com/l/_ZNBgOtT8ujhn
https://dl.doubtnut.com/l/_Ikqsg0Ng9mm1

| ¥ Vvatch viaeo solution J

157. When air in between the plates of a capacitor is replaced by

mica of dielectric constant 6, its capacity

A. remains unaffected

B. reduced to 1/6th

C. becomes 6 times

D. none of the above

Answer: C

° Watch Video Solution

158. When a number of capacitor are connected in series between

two points, all the capacitors posses same


https://dl.doubtnut.com/l/_Ikqsg0Ng9mm1
https://dl.doubtnut.com/l/_g2jsD0yzWZDj
https://dl.doubtnut.com/l/_oetOx0wrR3Il

A. capacity

B. potential

C.charge

D. none of the above

Answer: C

o Watch Video Solution

159. When a number of capacitor are connected in parallel

between two points, the equivalent capacitance

A. increases

B. decreases

C.remains the same

D. none of the above


https://dl.doubtnut.com/l/_oetOx0wrR3Il
https://dl.doubtnut.com/l/_0ufgkBb1WZWr

Answer: A

o Watch Video Solution

160. A condenser is charged to double its initial potential. The

energy stored in the condenser becomes x times, where x =

A2

B.4

C.1

D.1/2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_0ufgkBb1WZWr
https://dl.doubtnut.com/l/_YEY8PrHw4ywx

161. What is the relation between dielectric constant and electric

susceptibility ?

Ak=y
BK=1+y
Cx=K+1

D.KZ2=(1+y)(1-Y)

Answer: B

o Watch Video Solution

162. Throughout the volume of the conductor, electric potential is

........ And it has the. .......... As on its surface.

o Watch Video Solution



https://dl.doubtnut.com/l/_YS1va8lSyo3z
https://dl.doubtnut.com/l/_NNiYgEd95OJz
https://dl.doubtnut.com/l/_RUsbWppTApxR

163. Electrostatic shielding is the phenomenon of ... a certain

region of space from ......... .

° Watch Video Solution

164. A conductor is said to have a capacity of one farad, when a

° Watch Video Solution

165. When plate of a capacitor are separated by a dielectric
medium of relative permitivelyK, instead of air, ... becomes ...

Times.

° Watch Video Solution



https://dl.doubtnut.com/l/_RUsbWppTApxR
https://dl.doubtnut.com/l/_2YGVChcDUPhN
https://dl.doubtnut.com/l/_5WfMJAWs5h8n

166. When a number of capacitor are connected in series, ...

Each capacitor.

o Watch Video Solution

167. Capacity can be increased by connecting different capacitors

o Watch Video Solution

168. The potential energy of a capacito is obtained of the cost of

.......... Stored in the .......... Used for ... the capacitor.

o Watch Video Solution



https://dl.doubtnut.com/l/_MLWWgt6D4opI
https://dl.doubtnut.com/l/_83qM9W5npGPE
https://dl.doubtnut.com/l/_wR7LfXDndwU2

169. Total energy stored in series or parallel combination of

capacitor is equal to ... stored in ...

o Watch Video Solution

170. When charges are shared between any two bodies, their ..........

becomes ... Is really lost, but ... does occur.

171. The maximum ... that a dielectric medium can withstand

without breaking down of ......... is called its ...

o Watch Video Solution



https://dl.doubtnut.com/l/_UkKzH91W7Kcl
https://dl.doubtnut.com/l/_3hFo9S2fhpd3
https://dl.doubtnut.com/l/_NieqWe0r5Xnf

172. N drops of mercury of equal radii and possessing equal
charges combine to from a big drop. Compare the charge,
capacitance and potential of bigger drop with the corresponding

quantities of individual drops.

o Watch Video Solution

173.125 drops of water each of radius 2mm and carrying charge of
1nC are made to form a bigger drop. Find the capacitance and

potential of the bigger drop.

o Watch Video Solution

174. 27 drops of same size are charged 220V each. They coalesce to

form a bigger drop. Calculate the potential of bigger drop.

o Watch Video Solution



https://dl.doubtnut.com/l/_IG1WJVs6bYw5
https://dl.doubtnut.com/l/_6CvrvlZ0bKgr
https://dl.doubtnut.com/l/_vHCHTOuPP5GD

175. When electrons equal to Avogadro number are transferred
from one conductor to another, a potential difference of 10%V
appears between them. Calculate the capacity of the system of

two conductors.

° Watch Video Solution

176. A charged spherical conductor has a surface density of
0.07Ccm~2. When the charge is increased by 4.4C, the surface
density changes to '0.084 C cm”(-2). Find the initial charge and

capacitance of the spherical conductor.

° Watch Video Solution



https://dl.doubtnut.com/l/_vHCHTOuPP5GD
https://dl.doubtnut.com/l/_dLC31RUd6ty9
https://dl.doubtnut.com/l/_VHuoeMuxaHmr

177. A charged spherical conductor has a surface density of
0.07Ccm~2. When the charge is increased by 4.4C, the surface
density changes to 0.084Ccm~2. Find the initial charge and

capacitance of the spherical conductor.

° Watch Video Solution

178. Two metallic conducors have net charge of +70pC and - 70pC,
which result in a potential difference of 20V between them. What

is the capacitanace of the system ?

° Watch Video Solution

179. Calculate the capacitance of a parallel plate capacitor having
circular discs of radii 0.05m each. The separation between the

discs is 1mm.



https://dl.doubtnut.com/l/_gQNs5I8q7s1E
https://dl.doubtnut.com/l/_BffuP6KTXA5Y
https://dl.doubtnut.com/l/_O4xxhfOAogna

o Watch Video Solution

180. A parallel plate air capacitor consists of two circular plates of
diameter 8cm . At what distance should the plates be held so as to

have the same capacitance as that of a sphere of a diameter 20cm

?

o Watch Video Solution

181. Calculate the area of paper required to construct a parallel
plate capacitant of 0.004uF, if the dielectric constant of paper be

2.5 and its thickness 0.025mm.

o Watch Video Solution



https://dl.doubtnut.com/l/_O4xxhfOAogna
https://dl.doubtnut.com/l/_qySoinLnJHig
https://dl.doubtnut.com/l/_oCo6E6ShBEHK

182. What distance should be two plates each of area 0.2 x 0.1m?
of an air capacitor be placed in order to have the same

capacitance as a spherical conductor of radius ‘0.5 m?

° Watch Video Solution

183. The plates of a parallel-plate capacitor in vacuum are 5.00mm
apart and 2.00m? in area. A potential difference of 10, 000V is
applied across the capacitor. Compute

(a) the capacitance

(b) the charge on each plate, and

(c) the magnitude of the electric field in the space between them.

@© Watch video Solution



https://dl.doubtnut.com/l/_KMQvN0kMnILP
https://dl.doubtnut.com/l/_u7A1zepeux98

184. A sphere of radius 0.03m is suspended within a hollow sphere
of radius 0.05m. If the inner sphere is charged to a potential of
1500 volt and outer sphere is earthed. Find the capacitance and

the charge of the inner sphere.

o Watch Video Solution

185. A co-axial cable used in transmission line has inner radius of
0.1mm and outer radius of 0.6mm. Calculate capacitnace per meter

of the cable.

o Watch Video Solution

186. The stratosphere acts as a conducting layer for the earth. If
the stratosphere exends beyond 50km from the surface of earth,

then calculate the capacitance of the spherical capacitor formed


https://dl.doubtnut.com/l/_sudkAby1U75L
https://dl.doubtnut.com/l/_0WpVyxDzhqJw
https://dl.doubtnut.com/l/_itcdKv8MzLoq

between strasphere and earth's surface. Take radius of earth of as

6400km.

o Watch Video Solution

187. A spherical capacitor has an outer sphere of radius 0.15m and
the inner sphere of diameter 0.2m The outer sphere is earthed and
the inner shere is given charge of 6uC. The space between the
concentric spheres is filled with a material of dielectric constant 6.

Calculate capacitacne and potential of inner sphere.

° Watch Video Solution

188. A cable consisting of a wire 3mm thick dielectric of relative
permitively 10. Calculate the capacitance of 1km length of the

cable.

| ° Watch Video Solution


https://dl.doubtnut.com/l/_itcdKv8MzLoq
https://dl.doubtnut.com/l/_miLmOPfFoMtB
https://dl.doubtnut.com/l/_m59702c9r3e1

189. Two capacitors of capacitances 3uF and 6uF, are charged to
potentials 2V and 5V respectively. These two charged capacitors
are connected in series. Find the potential across each of the two

capacitors now.

° Watch Video Solution

190. In fig. C; = 20pF, C, = 30pF and C; = 15pF and the insulated
plate of C, is at a potential of 90 V, one plate of C; being earthed.
What is the potential difference between th plates of C, three

capacitors being connected in series ?

° Watch Video Solution



https://dl.doubtnut.com/l/_m59702c9r3e1
https://dl.doubtnut.com/l/_Ok5WRQhK9qxY
https://dl.doubtnut.com/l/_gIii0wVEkjX7

191. In the diagram shown find the potential difference between
the points A and B and between the points B and C in the steady

state.

3pf 172
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o Watch Video Solution

192. Two capacitors have a capacitance of 5uF when connected in
parallel and 1.2uF when connected in series. Calculate their

capacitance.

o Watch Video Solution



https://dl.doubtnut.com/l/_L2cToV6osH2T
https://dl.doubtnut.com/l/_pHwJZnO0XfpZ

193. Connect three capacitors of 3uF, 3uF and 6uF such that their

equivalent capacitance is 5uF.

A. Series combination of 3 y F and 6 py F in parallel with 3 y F

B. Series combination of 3 y F and 3 u F in parallel with 6 p F

C.both Aand B

D. can not be achieved

Answer: A

o Watch Video Solution

194. Find the equivalent capacitane between the points P and Q as

shown in Fig. Given C = 18uF and C; = 12pF


https://dl.doubtnut.com/l/_pHwJZnO0XfpZ
https://dl.doubtnut.com/l/_E0gpq54Vd2SV
https://dl.doubtnut.com/l/_wC9NuEigVzaZ
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° Watch Video Solution

195. An infinite number of identical capacitors each of capacitance

1pF are connected 1pF are connected as shown in Fig. Then the


https://dl.doubtnut.com/l/_wC9NuEigVzaZ
https://dl.doubtnut.com/l/_RN3EHzQzw01T

equivalent capacitance between A and B is

- - — —16-capacitors — — — -

|
Ad B

o Watch Video Solution

196. Find the capacitance of the infinite ladder between points X

and Y, Fig.

| ° Watch Video Solution


https://dl.doubtnut.com/l/_RN3EHzQzw01T
https://dl.doubtnut.com/l/_2ulAFdPIYgOj

197. Find out the potentail difference across the plates of 1uF

capacitors in Fig.

4F j.ﬁF_
e
~”__“”‘— 12F 6UF

I
I

o Watch Video Solution

198. Find the p. d between points A and B of ararngement shown

in Fig


https://dl.doubtnut.com/l/_2ulAFdPIYgOj
https://dl.doubtnut.com/l/_QkGa2fGsPpdo
https://dl.doubtnut.com/l/_dZZKxVaylqcQ

12V

24V

o Watch Video Solution

199. A network of four each of 12uF capacitance is connected to a

500V apply as shown in Fig.


https://dl.doubtnut.com/l/_dZZKxVaylqcQ
https://dl.doubtnut.com/l/_dn0C7Dl23ocx

&-4- 500 e

(a) Equivalent capacitance of the network.

(b) Charge on each capacitor.

o Watch Video Solution

200. The equivalent capacitance of the combination between A

and B in the given Fig.


https://dl.doubtnut.com/l/_dn0C7Dl23ocx
https://dl.doubtnut.com/l/_fN6adXcZN868

A [ ¥ B
© | ] H ©
20uF C

(i) Calculate capacitance of capacitor C.
(i) Calculate charge on each capacitor if a 12V

(iii) What will be the potential drop across each capacitor ?

° Watch Video Solution

201. Calculate the capacitance of the capacitance of the capacitor
C in Fig. The equivalent capacitance of the combination between P

and Q is 30uF

oy
T—
ol

e



https://dl.doubtnut.com/l/_fN6adXcZN868
https://dl.doubtnut.com/l/_DlKuIRXtjDML

| o Watch Video Solution

202. The capacities of three capacitors are in the ratio of 1:2:3.
Their equivalent capacity in series is greater than their equivalent
capacity in series by 60/11 pF. Calculate their individual

capacitances.

o Watch Video Solution

203. A combination of four identical capacitors is shoen in Fig. IF
resultatn capacitance of the combination between the points P

and Q is 1pF, calculate capacitance of each capacitor.

° P
_-—.Q

— C —_—C

I
|
Iy
I

o Watch Video Solution



https://dl.doubtnut.com/l/_DlKuIRXtjDML
https://dl.doubtnut.com/l/_JU3G5ADWNFAp
https://dl.doubtnut.com/l/_mOk9EKiwl5ud

204. What is the capacitance of arrangement of 4 platges each of

area A at a distance d in air in Fig.

o Watch Video Solution

205. What is the capacitance of arrangement of 4 platges each of

area A at a distance d in air in Fig.

o Watch Video Solution



https://dl.doubtnut.com/l/_mOk9EKiwl5ud
https://dl.doubtnut.com/l/_1JQLAfJbI7b5
https://dl.doubtnut.com/l/_CnpBgKTOiukH

206. A parallel plate capacitor is filled with dielectrics as shown in

Fig. What is its capacitance ?

d/2 K,

o Watch Video Solution

207. Three capacitors of capacitances 2uF, 3uF and 6uF are
connected in series with a 12 V battery. All the connecting wire are
disconnected, the three positive plates are connected together
and the three negative plates are connected together. Find the

charges on the three capacitors after the reconnection.

o Watch Video Solution



https://dl.doubtnut.com/l/_hRitRdRQEZrV
https://dl.doubtnut.com/l/_h8iHIvSS2gYw
https://dl.doubtnut.com/l/_ywhq7RtL7tqZ

208. Calculate the charges which will flow in sections 1and 2 in Fig,

why key K is pressed.

E
Il
C,
L ¢
| |
|
K A\ Cq Iy
i
E

o Watch Video Solution

209. Calculate the equuivalent capacitances between the points A

and B in the combination shown in Fig.


https://dl.doubtnut.com/l/_ywhq7RtL7tqZ
https://dl.doubtnut.com/l/_ZCW0jrlvZyuc

@Pe

° Watch Video Solution

210. Two capacitors of 2uF and 3uF are joined in series. The outer
plate of second capacitor is earthed. Find out the potential and

charge of the inner plate of each capacitor.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZCW0jrlvZyuc
https://dl.doubtnut.com/l/_OlhsD3cE8dUO

211. Calculate the equivalent capacitance between the points A

and B in the combination shown in Fig.

D L E F
A2} =
Cq=SUF | C2=10uF C3=15uF| C,4=30uF

o Watch Video Solution

212. The outer cyliunders of two «cylindrical capacitors of
capacitance 2.2 mu F each , are keot in contact and the inner
cylinders are connected through a wire .A bettery of end 10V is

connected as shown in figure. Find the totatl charge supplied by


https://dl.doubtnut.com/l/_zUrLaw5q4N3G
https://dl.doubtnut.com/l/_SMKRlu21tFsz

the bettery to the inner cylioders.

L —

o Watch Video Solution

213.1f C; = 3pF and C, = 2pF, calculate the equivalent capacitance

of the network shown in Fig between points A and B.


https://dl.doubtnut.com/l/_SMKRlu21tFsz
https://dl.doubtnut.com/l/_kt0onXNkx3G1

| L | ]
o

A l | |
Co —— — C

[ 1

o | | |

C1 Cq

° Watch Video Solution

214. Find the equialent capacitance of the combination of
capacitors between the points A and B as shown in Fig. Also

calculate the total charge that flows in the circuit, when a 100V


https://dl.doubtnut.com/l/_kt0onXNkx3G1
https://dl.doubtnut.com/l/_O8aL9Wv55wM0

battery is connected between the points A and B.

C1=40uF Cy=60uF
e 1 IL“ 2 ILH
i 11
C3 = 60uF
3 | L“
1
- 1
Cs —r —_— .-:L—C4 i
= 10pF Cg = 10uF [ = 60uF
- B

o Watch Video Solution

215. Two capacitors C; and C, are connected to a battery of 6V as
shown in Fig. Find the charge on each capacitor.

C1=4uF Co = 6uF

I
Al 2l

44F6V



https://dl.doubtnut.com/l/_O8aL9Wv55wM0
https://dl.doubtnut.com/l/_l2IEpXhEGThm

I & Watch Video Solution ]

216. A 800 pF capacitor is charged by a 100V battery. After
sometime, the battery is disconnected. The capacitor is then
connected to another 800pF capacitor. What is the electrostatic

energy stored ?

° Watch Video Solution

217. Net capacitance of three identical capacitors in series is 1puF.
What will be their net capacitance in parallel ? Find the ratio of
energy stored in two configurations if they are connected to the

same source.

° Watch Video Solution



https://dl.doubtnut.com/l/_l2IEpXhEGThm
https://dl.doubtnut.com/l/_gDqUJsIob2NF
https://dl.doubtnut.com/l/_KN4pi68NdKw2

218. Fig, shows a network of five capacitors connected to a 100V

supply. Calculate the total charge and energy stored in the

network.
3ukF
11
1T
3uF == :1:1pF == 2uF
———
2uF
dd
[H
100 V

o Watch Video Solution

219. A parallel plate capacitor of 300uF is charged to 200V. If the
distance between its plate is halved, what will be the potential
difference between the plates and what will be the change in

stored energy ?


https://dl.doubtnut.com/l/_YpWZFlVoiUFt
https://dl.doubtnut.com/l/_FRGi8lcQntdn

o Watch Video Solution

220. In Fig, the energy stored in C, is 27J. Calculate the total
energy in the system.

Co=2uF
i
Cqi=1uF Cy=3uF
1} 1| .

C4=6pF

ue
O
Py

o Watch Video Solution

221. Find the total energy stored in capacitors in the network

shown in Fig.


https://dl.doubtnut.com/l/_FRGi8lcQntdn
https://dl.doubtnut.com/l/_IbOvIHRpqcYa
https://dl.doubtnut.com/l/_LMU8i2S3Q8SY

6V ==  1MF 5= { — 2uF

A.36x10-5]

B.06x10-5)

C.56x10-5]

D. none of these

Answer: A

o Watch Video Solution

222. Find the ratio of potential difference that must be applied

across the parallel and series combination of two capacitors


https://dl.doubtnut.com/l/_LMU8i2S3Q8SY
https://dl.doubtnut.com/l/_zjsEqrrde6sG

C, and C, with their capacitance in the ratio 1:3 so that energy

stored in the two cases becomes the same.

o Watch Video Solution

223. Net capacitance of three identical capacitors in series is 1pF.
What will be their net capacitance in parallel ? Find the ratio of
energy stored in two configurations if they are connected to the

same source.

° Watch Video Solution

224. Three identical capacitors C,, C, and C; of capacitance 6pF

each are connected to a 12V battery as shown in Fig. Find


https://dl.doubtnut.com/l/_zjsEqrrde6sG
https://dl.doubtnut.com/l/_y9lMNsUwkVj8
https://dl.doubtnut.com/l/_Yc4fQjRdTFYC

(i) charge on each capacitor
(ii) equivalent capacitance of the network.

(iii) energy stored in the network of capacitors.

o Watch Video Solution

225. A 20pF capacitors is charged by a 30V d. c supply and then
connected across an uncharged 50uF capacitor. Calculate (i) the
final potential diff. across the combinition (ii) initial and final

energies.

o Watch Video Solution



https://dl.doubtnut.com/l/_Yc4fQjRdTFYC
https://dl.doubtnut.com/l/_wcs3p0jbpvM8
https://dl.doubtnut.com/l/_mfpEUBiAFiAW

226. Two parallel palate capacitors X and Y have the same area of
plates and same separation between then. X has air between the

plates and Y contains a dielectric medium of € =4,

X4 =
| =

‘oc_._

12V

Calculate (i) capacitance of X and Y if equivalent capacitance fo
combination is 4uF. (ii) pot diff between the plates of X and Y. (iii)

What is the ratio of electrostatic energy stored in Xand Y ?

o Watch Video Solution

227. Two capacitors of 25uF and 100uF are connected in series to a
source of 120V. Keeping their charges uncharged, they are

separated and connected in parallel to eachother. Find out


https://dl.doubtnut.com/l/_mfpEUBiAFiAW
https://dl.doubtnut.com/l/_6I03CjoNye67

(i) pot. Diff. between the plates of each capacitor

(ii) energy loss in the process.

° Watch Video Solution

228. 1000 similar electrified rain drops merge together into one
drop so that their total charge remains uncharged. How is the

electric energy affected ?

° Watch Video Solution

229. The two plates of a parallel plate capacitor are 4mm apart. A
slab of dielectric constant 3 and thickness 3mm is introduced

between the plates is so adujected that the capacitance of the

capacitor becomes grd of its original value. What is the new

distance between the plates ?

| a wAr_o_ L. vt e~_1..n%_


https://dl.doubtnut.com/l/_6I03CjoNye67
https://dl.doubtnut.com/l/_Sa5RuV1mbnJj
https://dl.doubtnut.com/l/_zmb7mky7uxkG

L vvallil VIiUCU o0I1uULIVIl )

230. An electric field E, = 3 x 10*vm ! is established between the
plates 0.05m apart, of a parallel plate capacitor. After removing the
charging battery, an uncharged metal plate of thickness t = 0.1m is
inserted between capacitor plates. Find the p.d. across the
capacitor, (i) before (ii) after the indroduction of plates (iii) what
would be the p.d if a dielectric slab (K = 2) were inroduced of

place of metal plate.

° Watch Video Solution

231. The two circular plates of a parallel plate capacitor are 8 cm in
diameter each of 15mm apart. An ebonite plate 0.5cm thick is
introduced between the plates. Calculate its capacity. If the plate

were of copper, what would be the new capacity ? Take K = 2.5.

o Watch Video Solution



https://dl.doubtnut.com/l/_zmb7mky7uxkG
https://dl.doubtnut.com/l/_fVRUN759ki2P
https://dl.doubtnut.com/l/_CJQ6qZ8vlzTx

232. When a slab of inslulating material 4mm thick is inroduced
between the plates of a parallel plate capacitor, it is found that
the distance between the plates has to be increased by 3.2mm to
restore the capacity to its original value. Calculate dielectric

constant of the material.

o Watch Video Solution

233. The area of parallel plates of an air capacitor is 0.2m? and the
distance between them is 0.01m The potential difference between
the plates, the potential difference between the plates is 3000V.
When a 0.01m thick sheet of an insulating material is placed
between the plates, the potential difference decrease to 1000 volt.
Determine (i) capacitance of capacitance before placing the sheet

(i) charge on each plate (iii) dielectric constant of material (iv)


https://dl.doubtnut.com/l/_CJQ6qZ8vlzTx
https://dl.doubtnut.com/l/_VYH3XGWabSPt
https://dl.doubtnut.com/l/_Eal8rVplymJ5

capacitanc after placing the insulator (v) absoulate permittivity of

the dielectric.

° Watch Video Solution

234. A parallel plate capacitor has a capacitance of 2uF. A slab of
dielectric constant 5 is inserted between the plates and the
capacitor is charged to 100V and then isolated . (a) What is the
new potential diff,, if the dielectric slab is removed ? (b) How much

work is required to remove teh dielectric slab ?

o Watch Video Solution

235. A parallel plate capacitor is to be designed with a voltage
rating 1 KV using a material of dielectrical constant 3 and
dielectric strength about 10”Vm~l. [Dielectric strength is the

maximum electric field a material can tolerate without break down,


https://dl.doubtnut.com/l/_Eal8rVplymJ5
https://dl.doubtnut.com/l/_UjX8D1dpwS64
https://dl.doubtnut.com/l/_WFeCPpQNIIPw

i.e, without starting to conduct electrically through partial
ionisation. For safety, we should like the field never to exceed say
10 % of the dielectric strength]. What minimum area of the plates

is required to have a capacitance of 50 pF ?

o Watch Video Solution

236. Fig shows a parallel plate capacitor of plate area A and plate
separation d. Its entire space is filled with three different dielectric

slabs of same thickness. Find the equivalent capacitance of the


https://dl.doubtnut.com/l/_WFeCPpQNIIPw
https://dl.doubtnut.com/l/_DumTMscHss2Z

arrangment.

o Watch Video Solution

237. A slab of material of dielectric constant k has the same area as
that of the plates of a parallel plate capacitor but has the
thickness d/2, when d is the separation between the plates. Find
out the expression for its capacitance when the slab is inserted

between the plates of the capacitor.

| o ]


https://dl.doubtnut.com/l/_DumTMscHss2Z
https://dl.doubtnut.com/l/_Pm2aDLDwbtWW

I & Watch Video Solution ]

238. Five capacitors of capacitances
C,=Cy;=1pF,C, =Cy=C,=2uF are connectes as shown in
Fig. Calculate equivalent capacitance of the system between

points A and B.

C2
A |
Cq
Cg — —_— Cj3
Be 1t
Cq

° Watch Video Solution

239. A capacitor is made of a flat plate of area A and a second plate

having a stair -like structure as shown in figure. The width of each


https://dl.doubtnut.com/l/_Pm2aDLDwbtWW
https://dl.doubtnut.com/l/_sfgoDJXTPB7I
https://dl.doubtnut.com/l/_ghRWh2L1EilA

stair is a and the height is b . Find the capacitance of the assembly.

I

; 3a

e %

o Watch Video Solution

240. Find the capacitance of a system of three parallel plates, each
of area A metre? separated by distances d; and d, metre
respectively. The space between them is filled with dielectrics of
relatives dielectric constants K; and K,. The dielectric constant of

free spaceis &€,

° Watch Video Solution



https://dl.doubtnut.com/l/_ghRWh2L1EilA
https://dl.doubtnut.com/l/_beeOQMuCqORo

241. An uncharged capacitor is connected to a battery. Show that
half the energy supplied by the battery is lost as heat while

charging the capacitor.

o Watch Video Solution

242.Find the equivalent capacitance between the terminals A and

Bin the given Fig. Take C = 1puF.

O N

IAQ

C C
| |
| |

]
|
|
I
|
_J

O — —C C C

o Watch Video Solution



https://dl.doubtnut.com/l/_beeOQMuCqORo
https://dl.doubtnut.com/l/_7pLdbiuOmq0T
https://dl.doubtnut.com/l/_7OaRpTeYrfhl

243. In figure two positive charges q, and g5 fixed along the y-axis
,exert a net electric force in the +x direction on a charge g, fixed

along the x-axis if a positive charge Q is added at (x, 0) the force

on q
y y
1 q, : q;
il o X §—» X
aQ o q, 0 (x,0)
ta 1e
(a) (b)

A. shall increase along the positive x-axis

B. shall decrease along the positive x-axis

C.shall point along the negative x-axis

D.shall increase but the direction changes because of the

intersection of Q with g, and g5


https://dl.doubtnut.com/l/_V7nlvGYL1WgE

Answer: A

o Watch Video Solution

244. A point positive charge is brought near an isolated

conducting sphere as shown in figure the electric field is best


https://dl.doubtnut.com/l/_V7nlvGYL1WgE
https://dl.doubtnut.com/l/_2MSYdel3hFbP

given by

.‘!x.
N
™

A. Fig (i)

B. Fig (ii)

C. Fig (iii)


https://dl.doubtnut.com/l/_2MSYdel3hFbP

D. Fig (iv)

Answer: A

o Watch Video Solution

245. The electric flux through the surface

.
o

s
®

A.in fig, (iv) is the largest

@.e‘


https://dl.doubtnut.com/l/_2MSYdel3hFbP
https://dl.doubtnut.com/l/_CXQQm4n0xWoi

B. in fig, (iii) is the least
C.in fig (ii) is same as a fig (iii) but is smaller than that in Fig
(iv).

D. is the same for all the figures.

Answer: D

o Watch Video Solution

246. five charge q4, q5, q3, q4and g are fixed at their positions as

shown in figure .s is Gaussian surface .The Gauss's law is given by

§E£:i


https://dl.doubtnut.com/l/_CXQQm4n0xWoi
https://dl.doubtnut.com/l/_NKB4GYf4UewY

(Gaussain surface

B £

® q,

o . e

®q,

® q;

Which of the following statement is correct?

A.E on the LHS of the above equation will have a contribution
from q;,q; and q; while q on the RHS will have a
contribution from g, and g, only

B. E on the LHS of the above equation will have a contribution

from all charges while g on the RHS will have a contribution


https://dl.doubtnut.com/l/_NKB4GYf4UewY

from g, and g, only

C. E on the LHS of the above equation will have a contribution
from all charges while g on the RHS will have a contribution
from g4, q_(3) and q_(5) only

D. Both, E on the LHS and g on the RHS will have contribution

from q (2) and q (4) only

Answer: B

° Watch Video Solution

247. Figures shown electric field lines in which as electric dipole p

is placed as shown .Which of the following statement is correct?


https://dl.doubtnut.com/l/_NKB4GYf4UewY
https://dl.doubtnut.com/l/_ve0YEDhESKXr

VoYY

v

A. The dipole will not not experience any force
B. The dipole will experience a force towards right.
C. The dipole will experience a force towards left.

D. The dipole will experience a force upwards

Answer: C

o Watch Video Solution

248. A point charge +q is placed at a distance d from an isolated
conducting plane. The field at a point P on the other side of plane

is


https://dl.doubtnut.com/l/_ve0YEDhESKXr
https://dl.doubtnut.com/l/_jMP8gCjnYj7W

A. directed perpendicular to the plane and away from the plane

B. directed perpendicular to the plane but towards the plane

C. directed radially away from the point charge

D. directed radially towards the point charge

Answer: A

o Watch Video Solution

249. A hemispherical shell is uniformly charge positively .the

electric field at point on a diameter away from the centre is

directed

A. perpendicular to the diameter

B. parallel to the diameter

C. at an angle titled towards the diameter


https://dl.doubtnut.com/l/_jMP8gCjnYj7W
https://dl.doubtnut.com/l/_ypSz5e5ENfbC

D. at an angle tilted away from the diameter

Answer: A

° Watch Video Solution

250. If S]SSE. ds = 0 Over a surface, then

A. the electric field inside the surface and on it is zero

B. the electric field inside the surface is necessarly uniform

C. the number of flux lines entering the surface must be equal
to the number of flux lines leaving it

D. all charges must necessarily be outside the surface

Answer: C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_ypSz5e5ENfbC
https://dl.doubtnut.com/l/_fkeFWpHhB0UN

251. The Electric field at a point is

A. always continous

B. continous if there is no charge at that point

C.discontinous only if there is a negative charge at that point

D. discontinous if there is a charge at that point

Answer: B::D

o Watch Video Solution

252. If there were only one type of charge of the universe then

—

A §S]:J. ds # 0 on any surface

-

B. §S]:3 ds = 0 if the charge is outside the surface

—

C. §S]:S. ds could not be defined


https://dl.doubtnut.com/l/_KrnIXzRs6MRD
https://dl.doubtnut.com/l/_yUikvQF9mdjM

. q
D. §SE. ds = Eo if charges of magnitude g were inside the

surface

Answer: B::D

o Watch Video Solution

253. Consider a region inside which there are various types of

charges but the total charge is zero ,.At points outside the region

A. the electric field is necessarily zero

B. the electric field is due to the dipole moment of the charge

distribution only

C.the dominant electric field is « T for large r, where r is the
r

distance from a origin in this region


https://dl.doubtnut.com/l/_yUikvQF9mdjM
https://dl.doubtnut.com/l/_svTxRKirjOoO

D.the work done to move a charged particle along a closed

path, away from the region, will be zero.

Answer: C::D

° Watch Video Solution

254, Refer to the arrangement of charges in Fig and a Gaussian

surface of radius R with Q at the centre. Then

Gaussian Surface

//.r-- &\\

' N

/ A\

R/ '
R QR
5Q \ R/EI ;
\ /

\ -2Q 4

s f/


https://dl.doubtnut.com/l/_svTxRKirjOoO
https://dl.doubtnut.com/l/_41KCq4XOfV9V

A. total flux through the surface of the sphere is =
0

B. field on the surface of the sphere si 5
4r €4R

C. flux through the surface of sphere due to 5Q is zero.

D. field on the surface of sphere due to -2Q is same everywhere

Answer: A::C

o Watch Video Solution

255. 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


https://dl.doubtnut.com/l/_41KCq4XOfV9V
https://dl.doubtnut.com/l/_AMWkRbUNCYgp

ring .The

A.If g > 0 and is displaced away from the centre in the plane of

the ring, it will be pushed back towards the centre,

B.If g < 0 and is displaced away from the centre in the plane of

the ring, it will, it will never return to the centre and will

continue moving till it his the ring.


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

C.If g <0, it will perform SHM for small displacement along the

axis,

D. g at the centre of the ring is an unstable equilibrium within

the plane of the ring for g > 0.

Answer: A::B::C

° Watch Video Solution

256. A capacitor of 4uF is connected as shown in the circuit. The

internal resistance of the battery is 0.5Q. The amount of charge on


https://dl.doubtnut.com/l/_AMWkRbUNCYgp
https://dl.doubtnut.com/l/_Zsmusgo7YhtS

the capacitor plates will be

10Q

AO

B. 4uC

C.16uC

D. 8uC

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Zsmusgo7YhtS

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

electric field. The electric potential energy of the charge.

A. remains a constant because the electric field a uniform

B. increases becauses the charge moves along the electric field

C. decreases because the charge moves along the electric field

D. decreases because the charge moves opposite to the electric

field

Answer: C

° Watch Video Solution

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

charged object is moved from point A to point 5.


https://dl.doubtnut.com/l/_2MHtoX8VsTo3
https://dl.doubtnut.com/l/_rT3dqm57ZmZJ

Fig. (ii)

Fig. (i)

50V

40V

10V 20V

Fig. (iii)

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

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

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

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

that in Fig. (i)


https://dl.doubtnut.com/l/_rT3dqm57ZmZJ

Answer: C

o Watch Video Solution

259. The electrostatic potential on the surface of a charged
concducting sphere is 100V. Two statements are made in this
regard

S,: at any inside the sphere, electric intensity is zero.

S,: at any point inside the sphere, the electrostatic potential is

100V.

A.S,is true but S, is false
B.Both S; and S, are false
C.S,istrue, S, is also true and S is the cause of S,

D. S, is true, S, is also true but the statement are independent

Answer: C


https://dl.doubtnut.com/l/_rT3dqm57ZmZJ
https://dl.doubtnut.com/l/_ajDPshj9F1pV

o Watch Video Solution

260. Equipotentials at a great distance from a collection of

charges whose total sum is not zero are approximately

A. spheres

B. planes

C. paraboloids

D. ellipsoids

Answer: A

o Watch Video Solution

261. A parallel plate capacitor is made of two dielectric blocks in

series. One of the blocks has thickness d; and dielectric constant


https://dl.doubtnut.com/l/_ajDPshj9F1pV
https://dl.doubtnut.com/l/_usiTSFjDIhb9
https://dl.doubtnut.com/l/_GJIoE111hbNi

K, and the other has thickness d, and dielectric constant K, as
shown in figure. This arrangement can be through as a dielectric
slab of thickness d( =d; + d2) and effective dielectric constant K.

The K is.

kidy + kyd,
d, +d,

kydy + kyd,
ky +k,

A

B.

klkz(dl * dz)

(kada + kod )
2k k,

C.

D.
ki +ky

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_GJIoE111hbNi

262. Consider a uniform electric field in the Z direction. The

potential is a constant.

A.in all space

B. for any x for a given z

C.for anyy for a given z

D.on the x - y plane for a given z.

Answer: B::C::D

o Watch Video Solution

263. Equipotential surfaces

A.are closer in regions of large electric fields compared to

regions of lower electric fields


https://dl.doubtnut.com/l/_GJIoE111hbNi
https://dl.doubtnut.com/l/_mmB3LnVtAJWj
https://dl.doubtnut.com/l/_xe1CvbwrSJgx

B. will be more crowded near sharp edges of a conductor

C. will be more crowded near regions of large charge densities

D. will always be equally spaced

Answer: A::B::C

o Watch Video Solution

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

AtoB

A. cannot be defined as —J'ﬁE. dl
B. must be defined as —J’iE. dl

C.is zero

D. Both B & C correct

Answer: D


https://dl.doubtnut.com/l/_xe1CvbwrSJgx
https://dl.doubtnut.com/l/_6l2nMs5wo5pq

o Watch Video Solution

265. In a region of constant potential

A. the electric field si uniform

B. the electric field is zero

C. there can be no charge inside the region

D.the electric field shall necessarilly change if a charge is

placed outside the region

Answer: B::C

o Watch Video Solution

266. In the circuit shown in figure , initially key K is closed and key

K, is open. Then K, is opened and K, is closed (order is


https://dl.doubtnut.com/l/_6l2nMs5wo5pq
https://dl.doubtnut.com/l/_bgQCiBzUYM3r
https://dl.doubtnut.com/l/_A1vaI957oe9C

important). [Take Qi and Qé as charges on C, and C, and V; and

V, as voltage respectively].

K, K,
(0) (0)

i

Then

A. charge on C, gets redistributed such that V; =V,

B. charge on C, gets redistributed such that Q" + Q,’ = Q

C.charge on C; gets redistributed such that
C,V,+C,V,=CiE

D. Both A & B correct

Answer: D

| o ]


https://dl.doubtnut.com/l/_A1vaI957oe9C

| & Watch Video Solution

267.If a conductor has a potential V # 0 and there are no charges

anywhere else outside, then

A. Their must be charges on the surface or inside itself

B. there cannot be any charge in the body of the conductor

C. there must be charges only on the surface

D. there must be charges inside the surface

Answer: A::B

° Watch Video Solution

268. A parallel plate capacitor is connected to a battery as shown

in figure. Consider two situations :


https://dl.doubtnut.com/l/_A1vaI957oe9C
https://dl.doubtnut.com/l/_R4RdhK0QmLzA
https://dl.doubtnut.com/l/_y0LPGgCCCW8P

o
E

A: Key K is kept closed and plates of capacitors are moved apart
using insulting handle.
B : Key K is opened and plates of capacitors are moved apart using
insulting handle. Choose the correct options (s).

A.In A: Q remains same but C changes

B.In B : Vremains same but C changes

C.In A: Vremains same and hence Q changes

D.In B : Q remains same and hence V changes.


https://dl.doubtnut.com/l/_y0LPGgCCCW8P

Answer: C::D

o Watch Video Solution

269. Chage Q is distributed to two different metwllic spheres
having radii Rand 2R such that both spheres having equal surface

charge densityh. Then charge on larger sphere is

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_y0LPGgCCCW8P
https://dl.doubtnut.com/l/_e3GjCeiKNR80
https://dl.doubtnut.com/l/_KtYx0398QcmS

270. Force between two identical charges placed at a distance of r
in vacume is F. Now a slab of dielectric constant 4 is inserted
between these two charges . If the thickness of the slab is r/2,

then the force between the charges will becomes

>
T
S

Al Ol UIlW
ny|

Answer: C

o Watch Video Solution

271. A charged ball B hangs from a silk thread S, which makes an

angle 6 with a large charged conducting sheet P, as shown in the


https://dl.doubtnut.com/l/_KtYx0398QcmS
https://dl.doubtnut.com/l/_p4347qEa50mr

figure. The surface charge density o of the sheet is proportional to

A. tan0

B. sinf

C. cotf

D. cosf


https://dl.doubtnut.com/l/_p4347qEa50mr

Answer: A

o Watch Video Solution

272. Four charges equal to -Q are placed at the four corners of a
square and a charge q is at its center. If the system is in

equilibrium the value of q is

A.-%(1+2\/§)
%)(1+2\/2)
Q
c 2
2

(1 + 2\/2)
D. (—22(1 + 2\/5)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_p4347qEa50mr
https://dl.doubtnut.com/l/_KaONoCihiqDm
https://dl.doubtnut.com/l/_KPbsXcRdZty4

273.Three identical spheres, each having a charge q and radius R.
are kept in such a way that each touches the other two. The
magnitude of the electric force on any sphere due to the other

two is

Answer: C

o Watch Video Solution

274. A certain charge Q is divided into two parts q and Q- g,

wheich are then separated by a cetain distance. What must q be in


https://dl.doubtnut.com/l/_KPbsXcRdZty4
https://dl.doubtnut.com/l/_19XRZaoodip0

terms of Q to maximum the electrostatic repulsion between the

two charges?

A.q/q =2
B.q/q =1
C.q/q =4
D.q/q =
Answer: B

° Watch Video Solution

275. An infinite number of charges, each of charge 1uC are placed
on the x-axis with co-ordinates x = 1, 2,4, 8.... « If a charge of 1C
is kept at the origin, then what is the net force action on 1C

charge


https://dl.doubtnut.com/l/_19XRZaoodip0
https://dl.doubtnut.com/l/_f50nkFELwMDX

A.9000 N

B.12000 N

C.24000 N

D. 36000 N

Answer: B

o Watch Video Solution

276. Two identical charged spheres are suspended by strings of
equal lengths. The strings make an angle of 30 ° with each other.
When suspended in a liquid of density 0.8gcm~3, the angle
remains the same. If density of the material of the sphere is

1.6gcm 3, the dielectric constant of the liquid is

A3

B.2


https://dl.doubtnut.com/l/_f50nkFELwMDX
https://dl.doubtnut.com/l/_SVQCQiaIkPK7

C.1

D.4

Answer: B

° Watch Video Solution

277. A uniformly charged thin spherical shell of radius R carries
uniform surface charge denisty of o per unit area. It is made of two
hemispherical shells, held together by presisng them with force

F(see figure). F is proportional to



https://dl.doubtnut.com/l/_SVQCQiaIkPK7
https://dl.doubtnut.com/l/_2h1qFTY2stK0

Answer: A

o Watch Video Solution

278. A tiny spherical oil drop carrying a net charge q is balanced in

still air with a vertical uniform electric field of strength

81n
T3 x 10°Vm~!. When the field is switched off, the drop is

1 Given

observed to fall with terminal velocity 2 x 10 3ms-
g=9.8ms'2, viscoisty of the air = 1.8 x 10°°Nsm~2 and the

denisty of oil = 900kgm ~3, the magnitude of q is

A.1.6x10"19¢


https://dl.doubtnut.com/l/_2h1qFTY2stK0
https://dl.doubtnut.com/l/_hu7N9doNovIj

B.3.2 x 10" 19¢C

C.4.8x10719C

D.8.0 x 10" 19¢

Answer: D

° Watch Video Solution

279. Two small spheres of masses M and M, are suspended by
weightless insulating threads of lengths L, and L,. The speres
carry charges Q, and Q, respectively. The spheres are suspended
such that they are in level with one another adn the threads are
inclined to the verticle at angles 0, and 0,respectively . Which one

of the following conditions is essential for 8, = 0, ?

AM, #M,,butQ, = Q,

B.Q, =Q,


https://dl.doubtnut.com/l/_hu7N9doNovIj
https://dl.doubtnut.com/l/_HbKW1Zy2JQqa

C.L, =L,

D.M, = M,

Answer: D

o Watch Video Solution

280. Two identical charged spheres suspended from a common
point by two mass-less strings of length I are initially at a distance
d (d < <) apart because of their mutual repulsion . The charge
begins to leak from both the spheres at a constant rate. As a
result the charge approach each other with a velocity v. Then as a

function of distance x between them .

Av xXx

B.v « x 172

C.vxx~


https://dl.doubtnut.com/l/_HbKW1Zy2JQqa
https://dl.doubtnut.com/l/_uaNbb2yg1nwW

D.v « x1/2

Answer: B

o Watch Video Solution

281. Two metallic spheres of radii 1cm and 2cm are given charges
1072C and 5 x 10°2C respectively. If they are connected by a
conducting wire, the final charge on the smaller sphere is

A.2x107°C

B.3x107%C

C.4x10°2C

D.1x10°2C

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_uaNbb2yg1nwW
https://dl.doubtnut.com/l/_mV8t9qZaSj8a

282. Two path balls carrying eqaul chareges are suspended froom
a common point by strings of equal length, the strings are rightly
clamped at half the height. The equilibrium separation between

the balls, now becomes :

|

~

w3
N——

<|

Nl

N —
N

w
N

<||\J
Wil =
N—


https://dl.doubtnut.com/l/_mV8t9qZaSj8a
https://dl.doubtnut.com/l/_gtYU06t8RdHq

Answer: C

o Watch Video Solution

283. Two charges, each equal to q, aer kept at x = -aand x = a on

the x-axis. A particle of mass m and charge q, = > is placed at the
origin. If charge q is given a small displacement (ylt It a) along the

y-axis, the net force acting on the particle is proportional to

w >
<= <

)
<

< | =

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_gtYU06t8RdHq
https://dl.doubtnut.com/l/_chOU7mzTrXjc

284. Consider a uniform spherical charge distribution of radius R,
centred at the orgin O. In this distribution a spherical cavity fo
radius R,, centred at P with distance OP =a =R, -R, (fig) is
made.If the electric field inside the cavity at position r, then the

correct statement is



https://dl.doubtnut.com/l/_chOU7mzTrXjc
https://dl.doubtnut.com/l/_hkK644WDTBq6

A.E is uniformiits magnitude is independent of R,. But its
direction depends on R

B.E is uniformly, its magnitude depends on R,, and its
direction depends on r

C.E is uniform,its magnitude is independent of a. But its
direction depends on a

D.E is uniform and both its magnitude and direction depend

on a

Answer: D

o Watch Video Solution

285. A long cylindrical shell carries positive surface charge o in the

upper half and negative surface charge -0 in the lower half. The


https://dl.doubtnut.com/l/_hkK644WDTBq6
https://dl.doubtnut.com/l/_JP1m9ziXO8kt

electric field lines around the cylinder will look like figure given in:

(figures are schematic and not drawn to scale)

# R

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_JP1m9ziXO8kt

286. Two point charges +8q and -2q are located at x =0 and x = L

respectively. The location of a point on the x axis at which the net

electric field due to these two point charges is zero is

A. 2L

B.L/4

C.8L

D.4L

Answer: A

° Watch Video Solution

287. If potential (in volts) in a region is expressed as
V(x,y, z) = 6xy -y + 2yz, the electric field (in N/C) at point (1, 1, 0)

is


https://dl.doubtnut.com/l/_tJlvmm1I1C8Y
https://dl.doubtnut.com/l/_uyY1DBIvJlGL

A.-(6f+9]‘+f<)
B.-(3§+5}'+3f<)
C.—(6f+5f+2f<)

D 2?+3}+IA<)

Answer: C

o Watch Video Solution

288. The figure below depict two situations in which two infinitely
long static line charges of constant positive line charge density A
are kept parallel to each other. In their resulting electric field,
point charges q and -q are kept in equilibrium between them. The
point charges are confined to move in the x direction only. If they

are given a small displacement about their equilibrium positions,


https://dl.doubtnut.com/l/_uyY1DBIvJlGL
https://dl.doubtnut.com/l/_tWMZu5YVm2Y6

then the correct statement(s) is(are)

A A

A

T CECOITTTTTTIT Ty

wdennd X

A. both charges execute simple harmonic motion.

B. both charge will continue moving in the direction of their

displacement.

C.charge +q execute simple harmonic motion while charge -q

continues moving in the direction of its displacement.

D. charge -q execute simple harmonic motion while charge +q

continues moving in the direction of its displacement.

Answer: C


https://dl.doubtnut.com/l/_tWMZu5YVm2Y6

o Watch Video Solution

289. Poistive and negative point charges of equal magnitude are

a -a
kept at (O, 0, 5 ) and (O, 0, ?) respectively. The work done by the

electric field when another poistive point charge is moved from
(-a,0,0)to (0,a,0)is

A. positive

B. negative

C. zero

D.depends on the path connecting the initial and final

positions

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_tWMZu5YVm2Y6
https://dl.doubtnut.com/l/_kUfG6t2fUGdZ

290. A thin semi-circular ring of radius r has a positive charge q

distributed uniformly over it. The net field E at the centre O is

A A
J

2m € a

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_HGkdXKM7Oj3o

291. Two charges q, and q, are placed 30cm apart, as shown in the
figure. A third charge q; is moved along the arc of a circle of

radius 40cm from C to D. The change in the potential energy o

k!

fthe system is —k., where k is
4me

-

40 cm | AN
q2 \\\\
‘ %D
o ;1‘ 30 cm B‘
A.8q,
B. 64,

C.8q,


https://dl.doubtnut.com/l/_HGkdXKM7Oj3o
https://dl.doubtnut.com/l/_NYEyq8pr7A11

D. 6q,

Answer: A

o Watch Video Solution

292. The point charges +q, -2q and +q are placed at point
x=0,y=a,z=0),x=0,y=0,z=0) and (x=a,y=0,z=0),
repectively. The magnitude and direction of the electric dipole
moment vector of this charge assembly are
A (\/Eqa) along the line joining points (x = 0,y = 0,z = 0) and
x=a,y=a,z=aq)
B. (qa) along the line joining points (x = -0,y =0,z = 0) and
(x=a,y=a,z=aq)

C. (\/Eqa) along +x direction.


https://dl.doubtnut.com/l/_NYEyq8pr7A11
https://dl.doubtnut.com/l/_JnDHphZpLkbY

D. (\/Eqa) along +y direction.

Answer: A

° Watch Video Solution

293. A thin conducting ring orf radius R is given a chareg +Q, Fig.
The electric field at the centre O of the ring due to the charge on

the part AKB of the ring is E. The electric field at the centre due to


https://dl.doubtnut.com/l/_JnDHphZpLkbY
https://dl.doubtnut.com/l/_DmZ0ktEzXOda

the charge on part ACDB of the ring is

A

A. 3E along KO

B. E along OK

C.E along KO

D. 3E along OK

Answer: B

| o Wiakll. .\t daa Al a


https://dl.doubtnut.com/l/_DmZ0ktEzXOda

L ¥vdlilll VIUCV JUIULIVII ) )

294. Let there be a spherically symmetric charge distribution with

S5 r
charge density varying as p(r) = p(‘—1 - 1—2) uptor =R,and p(r) =0

for r > R, where r is the distance from the origin. The electric field
at a distance r(rltR) from the origin is given by

Po" (5 r
\3-R

4por (5 r
\4_R

4

|
|
Por (E I%)
|

4mpor (5

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_DmZ0ktEzXOda
https://dl.doubtnut.com/l/_JZUlxwRuEwff

295. A thin semi-circular ring of radius r has a positive charge q

distributed uniformly over it. The net field E at the centre O is

A A
J

q A
Ar? EOrZJ
B —
Con? Eorzj
_ 9 -
o € 2!
T of
q A
D) 2J
4 Eor

A.

C

D

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Ti6kmbHzdSUe

Q
296. Let P(r) = ?r be the charge density distribution for a solid
i
sphere of radius R and total charge Q. For a point 'p' inside the
sphere at distance r; from the centre of the sphere, the

magnitude of electric field is:

_Q
. 47 Eor%
2
er
" An €0R4
2
Qry
C.—————
3nm EOR4

A

B

D. zero

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Ti6kmbHzdSUe
https://dl.doubtnut.com/l/_LQar354hoDVn

297. Two positive charges of magnitude g are placed at the ends of
a side ( side 1) of a square of side 2a . Two negative charges of the
same magnitude are kept at the other corners . Staring from rest ,
a charge Q moves from the middle of side 1 to the centre of

square, its kinetic energy at the centre of square is -.

1 2 1
A, 2490, L
€, a \/5

B. Zero
1 2 1
C- LQ 1 + —
A€, a \ \/5

1 2qQ( 2
D. 29Q(, .2
ATt €y a \ 5

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_y2s3bk89Y0sR

298. Conisder a thin spherical shell of radius R with centre at the
origin, carrying uniform poistive surface charge denisty. The
variation of the magnitude of the electric field ’I:Z(r)‘ and the

electric potential V(r) with the distance r from the centre, is best

represented by which graph?

= V(r)
Ef
[E( 4

A.

B.

C.

D. ” |
Answer: D



https://dl.doubtnut.com/l/_R9dgrNlcr6ev

| ®J Watch Video Solution

299. Charges Q, 2Q and 4Q are uniformly distributed in three
dielectric solid spheres 1, 2 and 3 of radii R/2, R and 2R
respectively, as shown in figure. If magnitude of the electric fields
at point P at a distance R from the centre of sphere 1,2 and 3 are

E,,E, and E; respectively, then

P
R

0

R/2
Sphere 1


https://dl.doubtnut.com/l/_R9dgrNlcr6ev
https://dl.doubtnut.com/l/_3FZg1gYyW7r9

20
Sphere 2
40
2R
Sphere 3
A.E, > E,E,
B.E, > E,E,

D.E; > E,E,


https://dl.doubtnut.com/l/_3FZg1gYyW7r9

Answer: C

o Watch Video Solution

300. The electric field in a certain region is acting radially
outwards and is given by E = Ar. A charge contained in a sphere
of radius '@’ centred at the origin of the field, will given by

A A €0a2

B. 4 EOAa3

C. EOAa3

D. 41 € jAa®

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_3FZg1gYyW7r9
https://dl.doubtnut.com/l/_A4SduAp2ZYxH
https://dl.doubtnut.com/l/_xxp6mfgrAjHf

301. An assmebly of charges +q, -q, +q, -q..... are at positions
x = 1m, 2m, 4m, 8m, ... And so on from origin. What is the potential

at x = 0, due to these charges ?

q
ar €,
-q
A €,
q
SN
-q
S

Answer: C

o Watch Video Solution

302. A point charge q is placed at the centre of a cube. What is the
flux linked.
a with all the faces of the cube?

b. with each face of the cube?


https://dl.doubtnut.com/l/_xxp6mfgrAjHf
https://dl.doubtnut.com/l/_hy3R0P2TtYBl

c. if charge is not at the centre, then what will be the answer of

partsaand b ?

nq
6(4n €,)
q

6(4n €,)
2nq

6(4n €,)
4nq

A

B.

C.

D.

Answer: D

° Watch Video Solution

303. Three infinitely long charge sheets are placed as shown in

figure. The electric field at point P is


https://dl.doubtnut.com/l/_hy3R0P2TtYBl
https://dl.doubtnut.com/l/_gD89UDUXwZBR

A
1
l

¢ z=3a
]
. ep
]

20 :—z= a

l

_.___.__._____.__l ________________ >,X

-40
A —
Eok
40
B. —
Eok
-20
C. -
Eok
20
D. ——
Eok
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_gD89UDUXwZBR

304. A disc of radius a/4 having a uniformly distributed charge 6C
is placed in the x-y plane with its centre at (-a/2,0,0). A rod of
length a carrying a uniformly distributed charge 8C is placed on
the x-axis from x = a/4 to x = 5a/4. Two point charges -7C and 3C
are placed at (a/4, -a/4,0) and (-3a/4,3a/4,0), respectively.
Conisder a cubical surface formed by isx surfaces x = +a/2,
y = ta/2,z= +a/2.The electric flux through this cubical surface

is

A.-2C/ €,

B.2C/ €,


https://dl.doubtnut.com/l/_93BzOuzF4PrR

c.10C/ €,

D.12C/ €,

Answer: A

° Watch Video Solution

305. An insulated sphere of radius r haas a uniform volume charge
density A. The electric field at a point A, which is at distance r from

its centre is given by (R > r)

Answer: D


https://dl.doubtnut.com/l/_93BzOuzF4PrR
https://dl.doubtnut.com/l/_LXy0YTBE2LFE

o Watch Video Solution

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

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

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

the shell is

2Q
A.
ar EOR

2Q 2q
B. -
47 EOR 47 EOR
2Q q
C. +
47t EOR 47 EOR

D(q+QV
4m €4R

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_LXy0YTBE2LFE
https://dl.doubtnut.com/l/_DJHsnebiNo65
https://dl.doubtnut.com/l/_nKxbQ59zgWmB

307. In a region, the potential is respresented by
V(x,y,z) = 6x - 8xy - 8y + 6yz, where V is in volts and x, y, z are in
meters. The electric force experienced by a charge of 2 coulomb
situated at point (1,1, 1) is

A.6\/5N

B. 30N

C.24N

D. 41/35N

Answer: D

o Watch Video Solution

308. Assume that an electric field E = 30x%i exists in space. Then
the potentail differences V, - V; where V) is the potential at the

origin and V, the potebntail at x = 2m is


https://dl.doubtnut.com/l/_nKxbQ59zgWmB
https://dl.doubtnut.com/l/_0958W009A4Oj

A.-80V

B. 80V

C. 120V

D.-120V

Answer: A

o Watch Video Solution

309. Two insulting plates are both uniformly charged in such a way
that the potential difference between them is V, -V, = 20V. (i.e,
plate 2 is at a higher potential). The plates are separated by
d=0.1m and can be treated as infinity large. An electron is

released from rest on the inner surface of plate 1. What is its


https://dl.doubtnut.com/l/_0958W009A4Oj
https://dl.doubtnut.com/l/_fOgayY46CYrN

speed when it hits plate 2? (e = 1.6 x 10719C, m, = 9.11 x 10~3kg)

E—0.Ilm—>

A.32 x 10 9m/s

B.2.65 x 105m/s

C.7.02 x 102m/s

D.1.87 x 10%m/s

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_fOgayY46CYrN

310. Four equal charges Q are placed at the four corners of a
square of each side is 'a'. Work done in removing a charge -Q from

its centre to infinity is

A. zero

2q2

T E€ya

V2¢?
mE€qa

q2

2m € a

Answer: C

° Watch Video Solution

311. Charges +q and -q are placed at points A and B respectively

which are a distance 2L apart, C is the midpoint between A and B.


https://dl.doubtnut.com/l/_9F27HD7WMdZ7
https://dl.doubtnut.com/l/_WrSJrlHJKH2D

The work done in moving a charge +Q along the semicircle CRD is

R

qQ
2m €L
qQ
6 €L
-qQ
6 €L
qQ
4 €L

Answer: C

o Watch Video Solution

312. The potential at a point x ( measured in g m) due to some

charges situated on the x-axis is given by


https://dl.doubtnut.com/l/_WrSJrlHJKH2D
https://dl.doubtnut.com/l/_N4FbBmKLYzpV

V(x) = 20/ (x2 i 4)volt

A gvolt//,lm and in +x direction.
B. EV/ym and in neg x direction.
C. EV/pm and in +x direction

D. §V//Jm and inneg. x direction.

Answer: C

o Watch Video Solution

313. An electric charge 10'3uC is placed at the origin (0O, 0) of X-Y
co-ordinate system. Two points A and B are situated at (\/5 \/E)
and (2, 0) respectively. The potential difference between the points

A and B will be

A. 4.5V


https://dl.doubtnut.com/l/_N4FbBmKLYzpV
https://dl.doubtnut.com/l/_SX8UEP5KMNH3

B.9V

C.zero

D.2V

Answer: C

° Watch Video Solution

314. Three concentric spherical shells have radii a,b and
c(a < b <c) and have surface charge densities g, - sigam and o
respectively. If V,, Vz and V- denote the potentials of the three
shells, then for ¢ = q + b, we have

B.V,=V:# Vg

CVo=Vg#V,


https://dl.doubtnut.com/l/_SX8UEP5KMNH3
https://dl.doubtnut.com/l/_HWLUlJCIOiyU

D.Vo=Vg#V,

Answer: B

o Watch Video Solution

315. Which of the following statement(s) is/are correct?

A.If the electric field due to a point charge variesas r~2>

instead fo r~2, then the Gauiss law will still be valid.

B. The Gauss law can be used to calculate the field distributed
around on electric dipole.

C.If the electric field between two points charges is zero
somewhere , then the sign of the two charges is not the

same.


https://dl.doubtnut.com/l/_HWLUlJCIOiyU
https://dl.doubtnut.com/l/_jKNtvJlpbe7T

D.The work doen by the external force in moving a unit
positive charge from point A at potential V,to point B at

potential Vg is (VB - VA).

Answer: D

° Watch Video Solution

316. The electrostatic potential inside a charged spherical ball is
given by ¢ = ar? + b where r is the distance from the centre and a,
b are constants. Then the charge density inside the ball is:

A.-6a €yr

B.-24ma €yr

C.-6a €,

D.-24na € or


https://dl.doubtnut.com/l/_jKNtvJlpbe7T
https://dl.doubtnut.com/l/_i8TZ4cRfIEfA

Answer: C

° Watch Video Solution

317. Four electric charges +q, + q, - q and -q are placed at the
corners of a square of side 2L (see figure). The electric potential at

point A, mid-way between the two charges +q and +gq, is

—-q



https://dl.doubtnut.com/l/_i8TZ4cRfIEfA
https://dl.doubtnut.com/l/_VoOL7cpn9HER

A. —({1++/5
4m EO L ( \/ )
1 2 1
B. _C[ 1+—
ar €, L \/5
1 2 1
C. —q 1-—
4n €, L \/5
D. Zero
Answer: C

o Watch Video Solution

318. The electric potential V at any point x, y, z (all in meters) in

space is given by V = 4x? volts. The electric field at the point (1m,

A. 8 along positive X-axis
B. 16 along negative X-axis

C.16 along positive X-axis


https://dl.doubtnut.com/l/_VoOL7cpn9HER
https://dl.doubtnut.com/l/_UNNZ7elmVwyf

D. 8 along negative X-axis

Answer: D

o Watch Video Solution

319. The diagrams below show region of equipotentials.

20V 40V 20V40V 10V 30V
M+13B 4 > B A B A> >>
[ 10V

30V
10V 30V 10V 30V 20V 40V
@) (b) (©) ()

A. Maximum work is required to move q in figurec (c).
B. In all the four cases, the work doen is the same.
C. Minimum work is required to move q in figurec (a).

D. Maximum work is required to move q in figurec (b ).


https://dl.doubtnut.com/l/_UNNZ7elmVwyf
https://dl.doubtnut.com/l/_kBHrl3z6Mq2v

Answer: B

o Watch Video Solution

320. Suppose the charge of a proton and an electron differ
slightely. One of them is -e, the other is (e + Ae). If the net of
electrostatic force and gravitational force between two hydrogen
atoms placed at a distance d (much greater than atomic size)
apart is zero. Then Ae is of the order of [Given mass of hydrogen
my, = 1.67 x 10~?7kg]

A.1072°C

B.10°23C

C.10°%C

D.10°4C

Answer: C


https://dl.doubtnut.com/l/_kBHrl3z6Mq2v
https://dl.doubtnut.com/l/_HHZbMoLfq4AO

o Watch Video Solution

321. Conisder an electric field E = Eq kX where E is a constant .
The flux through the shaded area (as shown in the figure) due to

this field is

Z

(a,0,a) /P (a,a,a)

) /(0,0,0) (0,a,0) >

A.2E Oa2

B. \/2E ya°



https://dl.doubtnut.com/l/_HHZbMoLfq4AO
https://dl.doubtnut.com/l/_xADNGtQgPbo3

Answer: C

o Watch Video Solution

322. A charged spherical conductor of radius 10cm has potential V
at a point distant 5cm from its centre. The potential at a point

distant 15¢m from the centre will be

A3V

@
<

O N
Wik WIN Nlw
<

<

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_xADNGtQgPbo3
https://dl.doubtnut.com/l/_yWJhQzV1cCxA
https://dl.doubtnut.com/l/_LVlAwaagIBhm

323. A hollow cylinder has a charge qC within it. If ¢ is the electric
flux in unit of voltmeter associated with the curved surface B the

flux linked with the plance surface A in unit of voltmeter will be

>
N w |
mQ
(]

N
N | =

—

m|a
(en)

-
N———

o
m|~m
(en]

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_LVlAwaagIBhm
https://dl.doubtnut.com/l/_IEi8FHLwdJ5I

324. A cubical region of side a has its centre at the origin. It
encloses three fixed point charges, -q at (0, -a/4,0), +3q at

(0,0,0) and -q at (0, + a/4, 0). Choose the correct options(s)

A %

XK

A. The net electric flux crossing the plane x = + a/2 is equal to
the net electric flux crossing the planex = -a/2

B. The net electric flux crossing the plane y = +a/2 is more
than the net electric flux crossing the planey = -a/2

C. The net electric flux crossing the entire region is =
0


https://dl.doubtnut.com/l/_IEi8FHLwdJ5I

D. The net electric flux crossing the planez = +a/2 is equal to

the net electric flux crossing the planez = -a/2

Answer: B

° Watch Video Solution

325. The total flux through the faces of the cube with side of

length a if a charge q is placed at corner A of the cube is


https://dl.doubtnut.com/l/_IEi8FHLwdJ5I
https://dl.doubtnut.com/l/_ISK2sdV52k4P

Answer: B

| o WMiabkl. \ntldaa Al bt


https://dl.doubtnut.com/l/_ISK2sdV52k4P

L ¥vdlilll VIUCV JUIULIVII ) )

326. A charge Q is uniformly distributed over a long rod AB of
length L as shown in the figure. The electric potential at the point

O lying at distance L from the end A is

FFTRFEETI R TEr)
0 AV
I

€ L >€ L

< 4 EOL €2

Qe?2
47T€0L

D.


https://dl.doubtnut.com/l/_ISK2sdV52k4P
https://dl.doubtnut.com/l/_avzFBx8wVmeO

Answer: D

° Watch Video Solution

327. An electric dipole has a fixed dipole moment p, which makes

angle 6 with respect to x-aixs. When subjected to an electric field

— ~ —

E, = Ei, it experiences a torque T, = tk. When subjected to

—

another electric field E’z = \/§EJ it experiences a torque 17’2 =-T,.
The angle 0 is

A.60°

B.90°

C.30°

D.45°

Answer: A

.Y


https://dl.doubtnut.com/l/_avzFBx8wVmeO
https://dl.doubtnut.com/l/_P8aMMRpPi8tE

l o yvatcn video >oilution ]

328. In the givven circuit, charge Q, on the 2uF capacitor changes
as C is varied from 1pF to 3pF. Q, as a function of 'C' is given

properly by: (figures are drawn schematically and are not to scale)

—
C

—
2uF



https://dl.doubtnut.com/l/_P8aMMRpPi8tE
https://dl.doubtnut.com/l/_yO1169SYxbM5

Answer: B

° Watch Video Solution

329. A capacitance of 2uF is required in an electrical circuit across
a potential difference of 1.0kV A large number of 1uF capacitors
are available which can withstand a potential difference of not
more than 300v.

The minimum number of capacitors required to achieve this is

A 24


https://dl.doubtnut.com/l/_yO1169SYxbM5
https://dl.doubtnut.com/l/_wTwoI69Pq03t

B.32

C.2

D.16

Answer: B

o Watch Video Solution

330. A parallel plate air capacitor of capacitance C is connected to
a cell of emFV and then disconnected from it. A dielectric slab of
dielectric constant K, which can just fill the air gap of the

capacitor, is now inserted in it. Which of the following is incorrect

?

A.The energy stored in capacitnce decreases K time.


https://dl.doubtnut.com/l/_wTwoI69Pq03t
https://dl.doubtnut.com/l/_jEGzrekzOvuS

B. The change in energy stored is

1 1
—-CV?=-1
2 K
C. The chareg on the capacitor is not conserved

D.The potential difference between te plates decreases K

times

Answer: C

o Watch Video Solution

331. A parallel plate capacitor has a dielectric slab of dielectric
constant K between its plates that covers 1/3 of the area of its
plates, as shown in the figure. The total capacitance of the
capacitor is C while that of the portion with dielectric in between
is C;. When the capacitor is charged, the plate area covered by the

dielectric gets charge Q, and the rest of the area gets charge Q,.


https://dl.doubtnut.com/l/_jEGzrekzOvuS
https://dl.doubtnut.com/l/_JDKy9kbY0Apz

The electric field in the dielectric is E; and that in the other

portion is E,. Choose the correct option/options, ignoring edge

effects.
SEEEEE
o HEHE
$iiiiis
0 &
2
Eq
A— =1
E,
E, 1
B.— = —
E, K
Q 3
C.—=—
Q, K
Cl 3+K
D.— =
C, K
Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_JDKy9kbY0Apz

332. Two thin dielectric slabs of dielectric constants K; and
KZ(K1 <K2) are inserted between plates of a parallel plate
capacitor, as shown in the figure. The variation of electric field E

between the plates with distance d as measured from plate P is


https://dl.doubtnut.com/l/_JDKy9kbY0Apz
https://dl.doubtnut.com/l/_qdHOG3s7AeAu

correctly shown by

P

+ + + + + 4+ + +



https://dl.doubtnut.com/l/_qdHOG3s7AeAu

B. ° [b)
E
- d
c. ° ©
E
DTJ »
D. [ d]
Answer: C

° Watch Video Solution

333. A parallel plate condenser with a dielectric of dielectric
constant K between the plates has a capacity C and is charged to a

potential V volt. The dielectric slab is slowly removed from


https://dl.doubtnut.com/l/_qdHOG3s7AeAu
https://dl.doubtnut.com/l/_b3X9RLz4qc2n

between the plates and then reinserted. The net work done by the

system in this process is

A. zero

1
B. (K- 1)CV?

CV(K - 1)
" K

D. (K - 1)CV?

Answer: A

o Watch Video Solution

334. A parallel plate capacitor is made of two circular plates
separated by a distance 5mm and with a dielectric of dielectric
constant 2.2 between them. When the electric field in the dielectric
is 3 x 10*V/m the charge density of the positive plate will be close

to:


https://dl.doubtnut.com/l/_b3X9RLz4qc2n
https://dl.doubtnut.com/l/_Wm83pF4ehUcs

A.3 x 10%C/m?

B.6 x 10*C/m?

C.6x10°7C/m?

D.3 x 10°7C/m?

Answer: C

o Watch Video Solution

335. Three uncharged capacitors of capacities C;, C, and C; are
connected as shown in the figure to one another and the

potentials V;, V, and V; respectively. Then the potential at O will


https://dl.doubtnut.com/l/_Wm83pF4ehUcs
https://dl.doubtnut.com/l/_29yRrFPt4VV5

be

A
o3

Va+ Vgt Vp

A.
C,+C,+Cy
V€1 + VECy + V(s

B.
Ci+Cy+Cy

VpVa

C. (VAV)(B) VaVp o

VaVeVp

+C'2+C'3

D.
C1C) + G5+ C3C4

Answer: B


https://dl.doubtnut.com/l/_29yRrFPt4VV5

o Watch Video Solution

336. A capacitor is charged by a battery. The battery is removed
and another identical uncharged capacitor is connected in
parallel. The total electrostatic energy of resulting system:
A.increases by a factor of 4
B. decreases by a factor of 2

C.remains the same

D. increases by a factor of 2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_29yRrFPt4VV5
https://dl.doubtnut.com/l/_ZKTtVfkHZbP0

337. Two identical capacitors 1 and 2 are connected in series to a
batery as shown in figure. Capacitor 2 contains a dielectric slab of
dieletric constant k as shown. Q, and Q, are the charges stored in
the capacitors. Now the dielectirc slab us removed and the

corresponding charges are Q'; and Q',. Then

1 | &

1 2
i
'E
Q7 K+1
A — =
Q4 K
Q, K+1
B. — =
Q, 2
Q, K+1
C.— =
Q, 2K
Q, K
D.— = —
Q, 2


https://dl.doubtnut.com/l/_INVF0SSbW1Pz

Answer: C

o Watch Video Solution

338. A network of four capacitors of capacity equal to
C,=C,C,=2C,Cy=3Cand C, = 4C are connected to a battery

as shown in the figure. The ratio o fthe charges on C, an C, is

| |
|

A.4/7


https://dl.doubtnut.com/l/_INVF0SSbW1Pz
https://dl.doubtnut.com/l/_5VYd7uH1yyuA

B.3/22

C.7/4

D.22/3

Answer: B

° Watch Video Solution

339. The expression for the equivalent capacitance of the system

shown in Fig. is (A is the corss-sectional area of one of the planes)


https://dl.doubtnut.com/l/_5VYd7uH1yyuA
https://dl.doubtnut.com/l/_Hid6u9PRgFXX

>
A
d
“—>
d A d
d A
v
D 3A >
A E€,A/3d
3 €A
B. P
C. €,A/6d

D. none of the above

Answer: D



https://dl.doubtnut.com/l/_Hid6u9PRgFXX

| & Watch Video Solution

340. 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 specific heat capacity 's' and mass 'm'. If the
temperature of the block is raised by 'DeltaT', the potential

difference 'V' across the capacitance is

msAT
C

_\/stAT
B.
C

2msAT
C.
S

mCAT
D.—
C

A.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Hid6u9PRgFXX
https://dl.doubtnut.com/l/_ZIOtLrq1wVhu
https://dl.doubtnut.com/l/_GiHzc1NJCxwT

341. A combination of capacitors is set up as shown in the figure.
The magnitude of the electric field, due to a point charge Q
(having a charge equal to the sum of the charges on the 4uF and

9uF capacitors), at a point distance 30 m from it, would equal:

3nF
4uF ||
| 9nF
—
2nF .
L
]
|1
8V

A.240N/C

B.360N/C

C.420N/C

D.480N/C

Answer: C


https://dl.doubtnut.com/l/_GiHzc1NJCxwT

o Watch Video Solution

342. parallel plate capacitor has capacitance C when no dielectric
between thw plates. Now a slab of dielectric constant K, having
same thickness as the separation between the plates is introduced
so as to fill one-fourth of the capacitor as shown in the figure. the

new capacitance will be



https://dl.doubtnut.com/l/_GiHzc1NJCxwT
https://dl.doubtnut.com/l/_4m4l220rBmMQ

Answer: A

o Watch Video Solution

343. The metal plate on the left in Fig, carries a charge +q. The

metal plate on the right has a charge of -2q. What charge will flow


https://dl.doubtnut.com/l/_4m4l220rBmMQ
https://dl.doubtnut.com/l/_7mBqbhIVqMur

through S when it is closed if the central plate is initially neutral ?

9

+++++++ +

A. zero

C.+¢qg


https://dl.doubtnut.com/l/_7mBqbhIVqMur

Answer: C

° Watch Video Solution

344. Four equal capacitors, each of capacity C, are arranged as

shown. The effective capacitance between A and B is

C
|
I

C
e

A

— O
W e

w >
wWlur U1l W | Ul
Q) O
—

N
O


https://dl.doubtnut.com/l/_7mBqbhIVqMur
https://dl.doubtnut.com/l/_GNtDykDT30G0

D.C

Answer: C

o Watch Video Solution

345. Four capacitors with capacitances
C, = 1pF, C, = 1.5uF, C5 = 2.5pF and C, = 0.5puF are connected
as shown in Fig, to a 30 voltg source. The potentail difference

between points aand b is

2 11
A |1 || 5
—— C1 G L
b
| | | |
30V

[HH

A.5V


https://dl.doubtnut.com/l/_GNtDykDT30G0
https://dl.doubtnut.com/l/_yW9NRM4MGh5O

B.9V

C. 10V

D. 13V

Answer: D

° Watch Video Solution

346. An infinite number of identical capacitors each of capacitance

1pF are connected 1pF are connected as shown in Fig. Then the


https://dl.doubtnut.com/l/_yW9NRM4MGh5O
https://dl.doubtnut.com/l/_GplFqoa6hRSB

equivalent capacitance between A and B is

- - — —16-capacitors — — — -

|
Ad B

A. 1pF
B. 2uF

C. EyF

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_GplFqoa6hRSB

347.In Fig, E = 5volt,r = 1Q,R, = 4Q,R; = R; = 1Q and C = 3pF.

Then the numbercal value of the charge on each plate of the

capacitor is
] — |
C R1 C
AAA
Ro
| —w—]
C | 3 C
[HF
E, r
A. 24uC
B.12uC
C.6uC

D. 3uC


https://dl.doubtnut.com/l/_6ckkKECMeVrA

Answer: C

o Watch Video Solution

348. The plates of a parallel plate capacitor with air as medium are
separated by a distance of 8mm. A medium of dielectric constant 2
and thickness 4mm having the same area is introduced between
the plates. For the capacitanace to remain the same, the distance
between the plates is

A. 8mm

B. 6mm

C.10mm

D. 12mm

Answer: C

| o WMiabk . \ntldaa Al bt



https://dl.doubtnut.com/l/_6ckkKECMeVrA
https://dl.doubtnut.com/l/_RdiB5mdmYILu

L ¥vdilll VIUCV JUIULIVII )

349. Two identical parallel plate capacitors are connected in
parallel to a3 volt battery. The battery is disconnected and the two
capacitors are joined in series, Fig. What is the potentail difference

between A and B ?

+1C
+| |C
I
Lo e
g _ _
A B I =

A. 6 volt

B. 2 volt

C.3 volt

D. 12 volt


https://dl.doubtnut.com/l/_RdiB5mdmYILu
https://dl.doubtnut.com/l/_GsuDHVOfkE7u

Answer: D

o Watch Video Solution

350. Two condensers of capacity C; and C,, are connected in
series to a battery as shown in Fig. The adjoining graph shows the

variraton of potential in going from a to b. Thereofore.

Cy C,

z

| 1 |l b E

T =

}_

o]

o

l — DISTANCE

A.C,> C,
B.C,=C,
C.C, <G,

D. Cannot say



https://dl.doubtnut.com/l/_GsuDHVOfkE7u
https://dl.doubtnut.com/l/_9wwIn6KTDauz

Answer: C

o Watch Video Solution

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

When a battery of 6V is connected between A and B, the charges


https://dl.doubtnut.com/l/_9wwIn6KTDauz
https://dl.doubtnut.com/l/_v9pUw2zOpXNF

stored is found to be 1.5uC. The value of C; is

A.2.5pF

B. 15uF

C. 1.5uF

D.0.1uF


https://dl.doubtnut.com/l/_v9pUw2zOpXNF

Answer: D

o Watch Video Solution

352. 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 filled with two dielectrics. One of

the dielectrics has dielectric constant k; = 3 and thickness 5 while

2d

the other one has dielectric constant k, =6 and thickness ?

Capacitance of the capacitor is now

A. 1.8pF
B. 45pF
C.40.5pF

D. 20.25pF


https://dl.doubtnut.com/l/_v9pUw2zOpXNF
https://dl.doubtnut.com/l/_OPgmgW8YVDSS

Answer: C

o Watch Video Solution

353. A condenser of capacity C is charged to a potential difference
of V. The plates of the condenser are then connected to an ideal
inductor of inductance L. The current through the inductor wehnn

the potential difference across the condenser reduces to V, is


https://dl.doubtnut.com/l/_OPgmgW8YVDSS
https://dl.doubtnut.com/l/_zjYVbnlpcJd0

Answer: D

o Watch Video Solution

354. A series combination of n; capacitors, each of value Cy, is

charged by a source of potential difference 4V. When another

parallel combination of n, capacitors, each of value C,, is charged

by a source of potential difference V, it has same (total) energy

stored in it, as the first combination has. the value of C,, in terms

of C,,is then



https://dl.doubtnut.com/l/_zjYVbnlpcJd0
https://dl.doubtnut.com/l/_c2bvSz1LJKjU

Answer: D

o Watch Video Solution

355. A 2uF capacitor is charged as shown in the figure. The
percentage of its stored energy disispated after the switch S is

turned to poistion 2 is

12_
® S

Vo =
2uF| 8uF

A.0%

B.20 %

C.75%


https://dl.doubtnut.com/l/_c2bvSz1LJKjU
https://dl.doubtnut.com/l/_uC5WEsARO4LY

D. 80 %

Answer: D

o Watch Video Solution

356. A resistor 'R' and 2(u)F capacitor in series is connected
through a switch to 200 V direct supply. A cross the capacitor is a
neon bulb that lights up at 120 V. Calculate the value of R to make
the bulb light up 5 s after the switch has been closed. (
log,,2.5 = 0.4)

A. 1.7 x 10°Q

B.2.7 x 10°Q

C.3.3x107Q

D. 1.3 x 10%Q


https://dl.doubtnut.com/l/_uC5WEsARO4LY
https://dl.doubtnut.com/l/_WPD0qHkwsste

Answer: B

° Watch Video Solution

357. In the given circuit, a charge of +80uC is given to the upper
plate of the 4uF capacitor. Then in the steady state, the charge on

the upper plate of the 3uF capacitor is

+80 uC?

T4unF

A +32uC
B. +40uC

C. +48uC


https://dl.doubtnut.com/l/_WPD0qHkwsste
https://dl.doubtnut.com/l/_02TeWW5536Hw

D. +80uC

Answer: C

o Watch Video Solution

358. Two capacitors C; and C, are charged to 120V and 200V
respectively. It is found that connecting them together the
potential on each one can be made zero. Then

A.5C, = 3C,

B.3C; = 5C,

C.3C{+5C, =0

D.9C, = 4C,

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_02TeWW5536Hw
https://dl.doubtnut.com/l/_XetsW8Mo3Jij

359. A few electric field lines for a system of two charges Q; and
Q, fixed at two different points on the x-axis are shown in the

figure. These lines suggest that

oo
ool <o

C. at finite distnance to the left of Q,, the electric field is zero
D.at a finitie distance to the right of Q,, the electric field is

Zero


https://dl.doubtnut.com/l/_XetsW8Mo3Jij
https://dl.doubtnut.com/l/_7EXslprnkzNW

Answer: A::D

o Watch Video Solution

360. Three charged particles are collinear and are in equilibrium,

then

A. all the charged particles have the same polarity

B. the equilibrium in unstable

C. all the charged particles cannot have the same polarity

D. both (a) and (c ) are correct

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_7EXslprnkzNW
https://dl.doubtnut.com/l/_GNARjJpQUuHR

361. A spherical metal shell A of radius R, and a solid metal sphere
B of radius RB( < RA) are kept far apart and each is given charge

' + Q'. Now they are connected by a thin metal wire. Then

B. QA > QB
gy Rp
og Ry

D.E, on the surface < Egon surface

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

o Watch Video Solution

362. A proton and an electron are placed in a uniform electric field.


https://dl.doubtnut.com/l/_yUyGWe68X70G
https://dl.doubtnut.com/l/_IOPL0CAe70o0

A. The magnitude of the electric forces acting on them will be

equal

B. The electric forces acting on them will be unequal

C. The magnitude of their accelerations will be equal

D. Their accelrations will be equal

Answer: A

o Watch Video Solution

363. A point charge is brought in an electric field. The electric field
at a nearby point

(i) will increase if the charge is +ve

(ii) will decrease if the charge is -ve

(iii) may increase if the charge is +ve

(iv) may decrease if the charge is -ve


https://dl.doubtnut.com/l/_IOPL0CAe70o0
https://dl.doubtnut.com/l/_lOWIw9ulSaev

A. will increase if charge is positive

B. may increase if charge is positive

C. will increase if charge is negative

D. may increase if charge is negative

Answer: B::D

o Watch Video Solution

364. A uniformly charged solid shpere fo radius R has potential V|,

(measured with respect to «) on its surface. For this sphere the

3V, 5V, 3V, Vo

, , and —
2 4 4 4

equipotentail surfaces with potentials

have radius Ry, R, R; and R, respecatively. Then

ARy =0andR,> (R,-Ry)

B.R; # 0and R, > (Ry-R;)


https://dl.doubtnut.com/l/_lOWIw9ulSaev
https://dl.doubtnut.com/l/_oznwF4nnjg8T

C.R, =0and R, < (R,-Ry)

D.2R <R,

Answer: C::D

o Watch Video Solution

365. A positively charged thin metal ring of radius R is fixed 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, ZO) where z, > 0.
Then the motion of P is
A. Periodic for all the values of Z, satisfying 0 < Z; < o
B.Simple harmonic for all the values of Z, satisfying
0<Zy<R

C. appoximately simple harmonic provided Z, < <R


https://dl.doubtnut.com/l/_oznwF4nnjg8T
https://dl.doubtnut.com/l/_GqnrIueP5RSQ

D.such that P crosses O and continues to move along the

negative Z-axis towards Z = - o0

Answer: A::C

o Watch Video Solution

366. A non-conducting solid sphere of radius R is uniformly

charged. The magnitude of the electric filed due to the sphere at a

distance r from its centre

A. increases as r increases forr < R

B. decreases as r increases for) < r < o

C.decreases as rincreases forR <r < o

D. is discontiues atr = R

Answer: A::C


https://dl.doubtnut.com/l/_GqnrIueP5RSQ
https://dl.doubtnut.com/l/_zL1cwX2CqoiL

o Watch Video Solution

367. 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 difference between two point

C. Change is potential energy of a system of two charges

D. Potential energy of a system of two charges

Answer: B::C::D

o Watch Video Solution

368. A charge +q is fixed at each of the points x = x, x = 3x,,

> S S — x = oo on the x axis, and a charge -q is fixed at each of


https://dl.doubtnut.com/l/_zL1cwX2CqoiL
https://dl.doubtnut.com/l/_2Kmyr3jk1FEE
https://dl.doubtnut.com/l/_J55v6iPdSJ0m

the points x = 2x;, x = 4x), X = 6X(, wrereren x = o, Here x, is a
positive constant. Take the electric potential at a point due to a
charge Q at a distance r from it to be Q/ (4n50r).Then, the

potential at the origin due to the above system of

A.O
B. o
q
C.
47 GOXO €2
gIN2

D.
4t €xy € 2

Answer: D

o Watch Video Solution

369. A parallel plate air capacitor is connected to a battery. The
quantities charge, voltage, electric field and energy associated

with this capacitor are given by Q,, V, E, and U, respectively. A


https://dl.doubtnut.com/l/_J55v6iPdSJ0m
https://dl.doubtnut.com/l/_oSr40MBJcRjm

dielectric slab is now introduced to fill 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

AQ>Q,

B.V >V,

C.E>E,

D.U > U,

Answer: A::D

o Watch Video Solution

370. A parallel plate capacitor of plate area A and plate separation
d is charged to potential difference V and then the battery is

disconnected. A slab of dielectric constant K is then inserted


https://dl.doubtnut.com/l/_oSr40MBJcRjm
https://dl.doubtnut.com/l/_Otk2H3zKTcJl

between the plates of the capacitor so as to fill the space between
the plates. If Q, E and W denote respectively, the magnitude of
charge on each plate, the electric field between the plates (after
the slab is inserted), and work done on the system, in question, in

the process of inserting the slab, then

€AV
AQ-= p
€ KAV
B.Q = 7
\%4
C.E = Ef
EAV?, 1
D.W= >d (1 - E)
Answer: A::C::D

° Watch Video Solution

371. Which of the following statement(s) is/are correct?


https://dl.doubtnut.com/l/_Otk2H3zKTcJl
https://dl.doubtnut.com/l/_nVHKNHYwreFa

A.If the electric field due to a point charge variesas r~2°

instead fo r 2, then the Gauiss law will still be valid.

B. The Gauss law can be used to calculate the field distributed
around on electric dipole.

C.If the electric field between two points charges is zero
somewhere , then the sign of the two charges is not the
same.

D. Work done in moving a unit positive charge by the external

force from point A at potential V, to point B at potential Vg

is (Vs-Va)

Answer: C::D

° Watch Video Solution



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

372. A parallel plate capacitor is charged and the charging battery
is then disconnected. If the plates of the capacitor are moved
farther apart by means of insulating handles:

A. the stored energy of the capacitor increases

B. charge on capacitor increases

C. voltage of the capacitor increasess

D. the capacitance increases

Answer: A::C

o Watch Video Solution

373.The region between two concentric spheres of radii 'a' and 'b/,

A
respectively (see figure), have volume charge density p = —, where
r

A is a constant and r is the distance from the centre. At the centre


https://dl.doubtnut.com/l/_K7x5qq454mvt
https://dl.doubtnut.com/l/_OaeMjeIdQuBz

of the spheres is a point charge Q. The value of A such that the

electric field in the region between the spheres will be constant, is:

Answer: A

° Watch Video Solution



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

374.Let E (r), E,(r) and E;(r) be the respectively electric field at a
distance r from a point charge Q, an infinitely long wire with
constant linear charge density A, and an infinite plane with
uniform surface charge density o. If El(ro) = Ez(’”o) = Ea(ro) at
a given distance r(, then
2

A. Q = 4Gnr0

B.rq = A/2no

C.El(rO/Z) = 2B,/ (ry/2)

D. Ey(ro/2) = 4Eo(ry/2)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_OaeMjeIdQuBz
https://dl.doubtnut.com/l/_DLo0gTtQSlEA

375. Six point charges are kept at the vertices of a regular hexagon

of side L and centre O, as shown in the figure. Given that

1 q
K=— 5 which of the following statements(s) is (are) correct?
dmey L
< L >F
Rt 1
7 \ TR Y
K . ': \‘
ira \ P J/ ‘\
J \ ‘,' ‘\
’1' \l.\ ',' \\\
I' \\ ! :
A ’ i . ’: \\
" S 7 We) r D
A
+2‘}I‘\ s \‘-‘ f’ —Zq
\ r \ F
\\\ !,’ \“ ,"
\ 4 \ Iy
v s . A
\\‘ l{’ R \‘ r’,
B [ L — k]
+q -9

A. The electric field at O is 6K along OD

B. The potentail at O is zero

C. The potentail at all points on the line PR is same

D. The potential at all points on the line ST is same

Answer: A::B::C

[ = |


https://dl.doubtnut.com/l/_YVQQEORKO0So

| @J Watch Video Solution

376. What is the potential at the centre of a square of each side 1.0
meter, when four charges
+1x10°8C, -2x10°8C, +3x1078C and +2 x 10°8C are placed
at the four corners of the square.

A.5.09 x 10°V

B.5.09 x 10°V

C.5.09v

D.8.23 x 102V

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_YVQQEORKO0So
https://dl.doubtnut.com/l/_oNsHX0CtJFaf

377. The capacity of a condenser increases both, when a
conducting slab or an insulating slab is introduced between the
plates of the condenser. In the former case, electric field E =0
inside the conductor and in the latter case, E < E, inside the
insulator. Thus, potentai difference V = E x d decreases and hence
capacity C = Q/V increases.

It should be clearly understood that when a dielectric slab is
introduced inbetween the plates of a charged capacitor with
battery connected across the plates,

(i) Capacity C increases, (ii) Potential V remains constant, (iii)

Charge Q = CV, increases, (iv) Electric field E decreases,

1
(v) Energy stored U = ECVZ increases.

However, when battery across the plates of charged capacitor is
put off and dielectric slab is introduced inbetween th plates of the
capacitor, (i) Capacity C increases,

(if) charge Q remains constant,


https://dl.doubtnut.com/l/_4K7vKfmiPpK4

(iii) Potential V = decreases, (iv) Electric field. E=Vxd

a1

2
decreases, (v) Energy stored U = ZJ decreases.

Consider a parallel plate air capacitor with area of each plate
= 150cm? and distance between its plates = 0.8mm. With the
help of the passage given above, choose the most appropriate for
each of the following questions :

Energy stored in the capacitor, when charged to a potential

difference of 1200V is

A.12x10°%)
B.1.2 x 10%J
C.3.6x10°4J

D. 3.6 x 104J

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_4K7vKfmiPpK4
https://dl.doubtnut.com/l/_GWws7KtL4OxS

378. The capacity of a condenser increases both, when a
conducting slab or an insulating slab is introduced between the
plates of the condenser. In the former case, electric field E =0
inside the conductor and in the latter case, E < E, inside the
insulator. Thus, potentai difference V = E x d decreases and hence
capacity C = Q/Vincreases.

It should be clearly understood that when a dielectric slab is
introduced inbetween the plates of a charged capacitor with
battery connected across the plates,

(i) Capacity C increases, (ii) Potential V remains constant, (iii)

Charge Q = CV, increases, (iv) Electric field E decreases,

1
(v) Energy stored U = ECVZ increases.

However, when battery across the plates of charged capacitor is
put off and dielectric slab is introduced inbetween th plates of the
capacitor, (i) Capacity C increases,

(ii) charge Q remains constant,

Q
(iii) Potential = C decreases, (iv) Electric field. E=Vxd


https://dl.doubtnut.com/l/_GWws7KtL4OxS

2
decreases, (v) Energy stored U = Z’ decreases.

Consider a parallel plate air capacitor with area of each plate
= 150cm? and distance between its plates = 0.8mm. With the
help of the passage given above, choose the most appropriate for
each of the following questions :

If the air capacitor is filled with a medium of K =3 and then

charged to the same potentail, the energy stored will be

A 12x10°%)
B.3.6 x 10°4J
C.3.6 x 10%J

D. 1.2 x 10%4J

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GWws7KtL4OxS

379. The capacity of a condenser increases both, when a
conducting slab or an insulating slab is introduced between the
plates of the condenser. In the former case, electric field E =0
inside the conductor and in the latter case, E < E, inside the
insulator. Thus, potentai difference V = E x d decreases and hence
capacity C = Q/Vincreases.

It should be clearly understood that when a dielectric slab is
introduced inbetween the plates of a charged capacitor with
battery connected across the plates,

(i) Capacity C increases, (ii) Potential V remains constant, (iii)

Charge Q = CV, increases, (iv) Electric field E decreases,

1
(v) Energy stored U = ECV2 increases.

However, when battery across the plates of charged capacitor is
put off and dielectric slab is introduced inbetween th plates of the
capacitor, (i) Capacity C increases,

(if) charge Q remains constant,


https://dl.doubtnut.com/l/_25h7XSbJGYS5

(iii) Potential V = decreases, (iv) Electric field. E=Vxd

a1

2
decreases, (v) Energy stored U = ZJ decreases.

Consider a parallel plate air capacitor with area of each plate
= 150cm? and distance between its plates = 0.8mm. With the
help of the passage given above, choose the most appropriate for
each of the following questions :

If the capacitor is charged first as an air capacitor and then filled

with this dielectric energy storred will be

A.3.6 x10°4J
B.1.2 x 10°4J
C.4x10°°J

D.4 x 10°J

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_25h7XSbJGYS5
https://dl.doubtnut.com/l/_LuKcrOvXdJzA

380. The capacity of a condenser increases both, when a
conducting slab or an insulating slab is introduced between the
plates of the condenser. In the former case, electric field E =0
inside the conductor and in the latter case, E < E, inside the
insulator. Thus, potentai difference V = E x d decreases and hence
capacity C = Q/Vincreases.

It should be clearly understood that when a dielectric slab is
introduced inbetween the plates of a charged capacitor with
battery connected across the plates,

(i) Capacity C increases, (ii) Potential V remains constant, (iii)

Charge Q = CV, increases, (iv) Electric field E decreases,

1
(v) Energy stored U = ECVZ increases.

However, when battery across the plates of charged capacitor is
put off and dielectric slab is introduced inbetween th plates of the
capacitor, (i) Capacity C increases,

(ii) charge Q remains constant,

Q
(iii) Potential = C decreases, (iv) Electric field. E=Vxd


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

2
decreases, (v) Energy stored U = °C decreases.

Consider a parallel plate air capacitor with area of each plate
= 150cm? and distance between its plates = 0.8mm. With the
help of the passage given above, choose the most appropriate for
each of the following questions :

What will be the potential of the capacitor when filled with

dielectric after charging as air capacitor ?

A. 1200V
B. 400V
C. 3600V

D. 300V

Answer: B

o Watch Video Solution



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

381. The capacity of a condenser increases both, when a
conducting slab or an insulating slab is introduced between the
plates of the condenser. In the former case, electric field E =0
inside the conductor and in the latter case, E < E, inside the
insulator. Thus, potentai difference V = E x d decreases and hence
capacity C = Q/V increases.

It should be clearly understood that when a dielectric slab is
introduced inbetween the plates of a charged capacitor with
battery connected across the plates,

(i) Capacity C increases, (ii) Potential V remains constant, (iii)

Charge Q = CV, increases, (iv) Electric field E decreases,

1
(v) Energy stored U = ECVZ increases.

However, when battery across the plates of charged capacitor is
put off and dielectric slab is introduced inbetween th plates of the
capacitor, (i) Capacity C increases,

(if) charge Q remains constant,


https://dl.doubtnut.com/l/_zAAg8vPbuthY

(iii) Potential V = decreases, (iv) Electric field. E=Vxd

a1

2
decreases, (v) Energy stored U = ZJ decreases.

Consider a parallel plate air capacitor with area of each plate
= 150cm? and distance between its plates = 0.8mm. With the
help of the passage given above, choose the most appropriate for
each of the following questions :

The air capacitor is charged to 1200V and then filled with dielectric

of K = 3. The charge on the plates will be

A. 1.66 x 10%C
B.1.66 x 10°19C
C.1.99 x 107C

D.1.99 x 10°/C

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_zAAg8vPbuthY
https://dl.doubtnut.com/l/_wvCmoHZ6kJEC

382. An infinity long uniform line charge distribution of charge per
&

unit length A lies parallel to the y-axis in the y - z plane at z = o @
(see figure). If the magnitude of the flux of the electric field

through the rectangular surface ABCD lying in the x - y plane with

AL
its centre at the origin is e (g = permittivity of free space),
0

then the value of n is

}I.t

° Watch Video Solution



https://dl.doubtnut.com/l/_wvCmoHZ6kJEC

383. Two metal spheres A and B of different sizes are charged such
that the electric potential is the same at the surface of each.
Sphere A has a radius three times that of sphere B.If E , and E be
the electric field magnitudes at the surface of each sphere, then

Eg/E,is

o Watch Video Solution

384. Two charges of values 2uC and -50uC are placed at a distance
of 6 cm from each other. The distance of the point (in cm) from the

bigger charge where the electric intensity will be zero is :

o Watch Video Solution

385. A point charge g = 1C and mass 1kg is projected with speed

10m/s in the perpendicular direction of unifrom electric field


https://dl.doubtnut.com/l/_OG0zvXOZRzxA
https://dl.doubtnut.com/l/_Yl0qvYd3OiPi
https://dl.doubtnut.com/l/_oM0NKIEzZGkF

E = 100V/m. The value of latus rectum of the path followed by

charged particle (in meter) is :

o Watch Video Solution

386. An electric dipole consists of two opposite charges each of
magnitude 1uC separated by 2cm. The dipole is placed in an
external uniform field of 10°NC ! intensity. Find the

a. maximum torque exterted by the field on the dipole, and

b. work done in rotating the dipole through 180 ° starting from

the position 6 =0°.

o Watch Video Solution

387. An infinitely long solid cylinder of radius R has a uniform
volume charge density p. It has a spherical cavity of radius R/2

with its centre on the axis of cylinder, as shown in the figure. The


https://dl.doubtnut.com/l/_oM0NKIEzZGkF
https://dl.doubtnut.com/l/_cnuDJc9XReHx
https://dl.doubtnut.com/l/_ebQCuUZqXR5o

magnitude of the electric field at the point P, which is at a

distance 2R form the axis of the cylinder, is given by the

23rR

6ke0

expression .The value of kiis .

V4
\

e

o Watch Video Solution



https://dl.doubtnut.com/l/_ebQCuUZqXR5o

388. Eight drops fo water each having a charge of 3x10°9C
having surface potential 2V coalesce to from a single drop. What

is the surface potentail (in volt) of new drop ?

o Watch Video Solution

389. The electric lines of force of two point charges are shown in

fig. What is the value of the ratio q,/q, ?

=,

o Watch Video Solution



https://dl.doubtnut.com/l/_0oJizJvuqShj
https://dl.doubtnut.com/l/_cBX4RLFW4bz8
https://dl.doubtnut.com/l/_Mc4wI60ofhgH

390. The variation of potential V with distance r from dixed point
is shown in Fig. The magnitude of electric field at, r = 2cm (in

volt/cm) is :

—

---#\/ (volt)

012345
- (CM)

° Watch Video Solution

391. An electric field is described as E = ix + kz.

The potential difference V,; (in volt) between A(0,0,0) and

B(2,2,0)is :

| ° Watch Video Solution


https://dl.doubtnut.com/l/_Mc4wI60ofhgH
https://dl.doubtnut.com/l/_X69C0YRPsbPu

392. Two balls with charges 5uC and 10mC are at a distance of 90m
from each other. In order to reduce the distance between them to

45m, the amount of work to be performed in joule is :

o Watch Video Solution

393. Assertion. Delectric polaristion means formation of positive

and negative charges inside the dielectric.

Reason. Free electrons are formed in this process.

A. both, Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

B. both, Assertion and Reason are true, but Reason is not the

correct explanation of the Asserrtion.


https://dl.doubtnut.com/l/_X69C0YRPsbPu
https://dl.doubtnut.com/l/_Blmw1IY8ET2f
https://dl.doubtnut.com/l/_XkGal3lqczXz

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

D. both, Assertion and Reason are false.

Answer: ¢

o Watch Video Solution

394. Assertion. When charges are shared between any two bodies,

no charge is really lost but some loss of energy does occur.

Reason. Some energy disappears in the from of heat, sparking etc.

A. both, Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

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.


https://dl.doubtnut.com/l/_XkGal3lqczXz
https://dl.doubtnut.com/l/_TclzKPOXpfuY

D. both, Assertion and Reason are false.

Answer: a

o Watch Video Solution

395. Assertion : Insulators do no allow flow of current through

them.

Reason: Insulators have no free charge carrier

A.both, Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

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.


https://dl.doubtnut.com/l/_TclzKPOXpfuY
https://dl.doubtnut.com/l/_jP25AFjlrhCC

Answer: a

o Watch Video Solution

396. Assertion. During charging by rubbing, the insulating material

with lower work function becomes positively charged.

Reason. Electrons are negatively charged.

A.both, Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

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: b



https://dl.doubtnut.com/l/_jP25AFjlrhCC
https://dl.doubtnut.com/l/_TbiMbVm3rIlv

| o Watch Video Solution

397. Assertion. If a point charge q is placed in front of an infinite

grounded condcuting plane surface, the point charge will

experience a force.

Reason. This force is due to the induced charge on the conducting

surface which is at zero potential

A.both, Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

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: a



https://dl.doubtnut.com/l/_TbiMbVm3rIlv
https://dl.doubtnut.com/l/_MsBUudJZnyIK

| o Watch Video Solution

398. Assertion: Electrons move away from a low potential to high

potential region.

Reason: Because electrons have negative charges

A. both, Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

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: a

o Watch Video Solution



https://dl.doubtnut.com/l/_MsBUudJZnyIK
https://dl.doubtnut.com/l/_8n2C46xFDD1I
https://dl.doubtnut.com/l/_AxTmCNiGStN0

399. Assertion. Work done in moving any charge through any

distance on an equipotential surface is zero.

Reason. An equipotential surface is very smooth.

A.both, Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

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: C

o Watch Video Solution



https://dl.doubtnut.com/l/_AxTmCNiGStN0

400. Assertion: Work done in moving a charge between any two
points in a unifrom electric field is independent of the path
followed by the charge, between these points.
Reason: Electrostatic forces are non-conservative.
A. both, Assertion and Reason are true and the Reason is
correct explanation of the Assertion.
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: ¢

o Watch Video Solution



https://dl.doubtnut.com/l/_7aUKDBexKk2n

401. Assertion. A metallic shield in the form of a hollow shell, can
be built to block an electric field.

Reason. In a hollow spherical shell, the electric field inside is not

zero at every point.

A. both, Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

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/_iJWM0c8Z4ODa

402. Assertion. Farad is too big a unit of capacity.

Reason. Capacity of earth-which is the largest sphere is in

microfarad.

A. both, Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

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: a

o Watch Video Solution



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

403. Assertion. Capacity of a parllel plate condenser remains
unaffected on introduced a conducting or insulating slab between
the plates.
Reason. In both the cases, electric field intensity between the
plates increases.
A.both, Assertion and Reason are true and the Reason is
correct explanation of the Assertion.
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: d

o Watch Video Solution



https://dl.doubtnut.com/l/_rKCUG10UHbUg

404. Statement-1. Charge is quantized because only intergal

number of electrons can be transferred.

Statement-2. There is no possibility of transfer of transfer of some

fraction of electron.

A. Statement-1. is true , Statement-2 is true , Statement-2 is

correct explanation of Statement-1.

B. Statement-1. is true , Statement-2 is true , Statement-2 is not

a correct explanation of Statement-1.

C. Statement-1. is correct and Statement-2 is false.

D. Statement-1. is false and Statement -2 is true.

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_Gr0Sn7BUvRiP

405. Statement-1. Force between two charges increases, when air

separating the charges is replaced by water.

Statement-2. Medium intervenning between the charges has

dielectric constant K > 1.

A. Statement-1. is true , Statement-2 is true , Statement-2 is

correct explanation of Statement-1.

B. Statement-1. is true , Statement-2 is true , Statement-2 is not

a correct explanation of Statement-1.

C. Statement-1. is correct and Statement-2 is false.

D. Statement-1. is false and Statement -2 is true.

Answer: d

o Watch Video Solution



https://dl.doubtnut.com/l/_fb5Q3hjbezx2

406. Statement-1. Force between two charges is quadupled when

distance between them is halved

1

Statement-2. F = —»as per coulomb's law.
r

A. Statement-1. is true , Statement-2 is true , Statement-2 is

correct explanation of Statement-1.

B. Statement-1. is true , Statement-2 is true , Statement-2 is not

a correct explanation of Statement-1.

C. Statement-1. is correct and Statement-2 is false.

D. Statement-1. is false and Statement -2 is true.

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_olPL8UWCtsKW

407. Statement-1. The whole charge of a body can be transferred

to another body.

Statement-2. Charge cannot be transferred partially.

A. Statement-1. is true , Statement-2 is true , Statement-2 is

correct explanation of Statement-1.

B. Statement-1. is true , Statement-2 is true , Statement-2 is not

a correct explanation of Statement-1.

C. Statement-1. is correct and Statement-2 is false.

D. Statement-1. is false and Statement -2 is true.

Answer: c

o Watch Video Solution



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

408. Statement-1. The number of electrons in one coulomb is

6.25 x 1018,

Statement-2. g = ne, where symbols have their usual meaning.

A. Statement-1. is true , Statement-2 is true , Statement-2 is

correct explanation of Statement-1.

B. Statement-1. is true , Statement-2 is true , Statement-2 is not

a correct explanation of Statement-1.

C. Statement-1. is correct and Statement-2 is false.

D. Statement-1. is false and Statement -2 is true.

Answer: a

° Watch Video Solution



https://dl.doubtnut.com/l/_Bj1WmfK2Gawz

409. Statement-1. Units of electric dipole moment are C - m and

unints of torque are N - m

Statement-2. p = g(2a) and 1 = force x distance

A. Statement-1. is true , Statement-2 is true , Statement-2 is

correct explanation of Statement-1.

B. Statement-1. is true , Statement-2 is true , Statement-2 is not

a correct explanation of Statement-1.

C. Statement-1. is correct and Statement-2 is false.

D. Statement-1. is false and Statement -2 is true.

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_wBY3lpj5VoCc

410. Assertion. When charges are shared between any two bodies,

no charge is really lost but some loss of energy does occur.

Reason. Some energy disappears in the from of heat, sparking etc.

A. Statement-1. is true , Statement-2 is true , Statement-2 is

correct explanation of Statement-1.

B. Statement-1. is true , Statement-2 is true , Statement-2 is not

a correct explanation of Statement-1.

C. Statement-1. is correct and Statement-2 is false.

D. Statement-1. is false and Statement -2 is true.

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_ie6DiwZB4J5m

411. Statement-1. The number of electric lins of force emanting
from 1uC charge in vacumm is 1.13 x 10°.
Statement-2. This follows from Gauss's theorem in electrostatics.
A. Statement-1. is true , Statement-2 is true , Statement-2 is
correct explanation of Statement-1.
B. Statement-1. is true , Statement-2 is true , Statement-2 is not
a correct explanation of Statement-1.
C. Statement-1. is correct and Statement-2 is false.

D. Statement-1. is false and Statement -2 is true.

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_pUXtUp9sPEvt

412. Statement-1. In a series combination of capacitors, charge on
each capacitor is same.
Statement-2. In such a combination, charge cannot move only
along one route.
A. Statement-1. is true , Statement-2 is true , Statement-2 is
correct explanation of Statement-1.
B. Statement-1. is true , Statement-2 is true , Statement-2 is not
a correct explanation of Statement-1.

C. Statement-1. is correct and Statement-2 is false.

D. Statement-1. is false and Statement -2 is true.

Answer: a

° Watch Video Solution



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

413. Statement-1. For a charged particle moving from pont P to
point Q, the net work done by an electrostatic field on the particle
is independent of the path connecting point P to point Q
Statement-2. The net work done by a conservatie force on an
object moving along a closed loop is zero.
A. Statement-1. is true , Statement-2 is true , Statement-2 is
correct explanation of Statement-1.
B. Statement-1. is true , Statement-2 is true , Statement-2 is not
a correct explanation of Statement-1.

C. Statement-1. is correct and Statement-2 is false.

D. Statement-1. is false and Statement -2 is true.

Answer: b

o Watch Video Solution



https://dl.doubtnut.com/l/_bEZS0vVKA3BL

414. STATEMENT-1: For practical purposes, the earth is used as a
reference at zero potencial in electrical circuits. and

STATEMENT-2: The electrical potential of a sphere of radius R with

charge Q uniformly distributed on the surface is given by R’
0

A. Statement-1. is true , Statement-2 is true , Statement-2 is
correct explanation of Statement-1.

B. Statement-1. is true , Statement-2 is true , Statement-2 is not
a correct explanation of Statement-1.

C. Statement-1. is correct and Statement-2 is false.

D. Statement-1. is false and Statement -2 is true.

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_dm96dYdgYRfL

FILL IN THE BLANKS

1. Lightning is a common example of ........

° Watch Video Solution

2. Like charge ... each other and unlike charges ... eachother.

o Watch Video Solution

3.The cause of charging is ... of electrons from ...... To .......

o Watch Video Solution

4, Electrons are transferred from the material whose ....... Is ... to

the material whose .......... Is ... .


https://dl.doubtnut.com/l/_4w6XHuGE6JYZ
https://dl.doubtnut.com/l/_cvzXh6mPo10o
https://dl.doubtnut.com/l/_JTg4CtLh4ZaT
https://dl.doubtnut.com/l/_mwTct4wPSOXP

o Watch Video Solution

5. Charges can be created or destroyed in and Pairs only.

o Watch Video Solution

6. Electric field intensity at any point is the ..... Experienced by ...

placed at that point.

o Watch Video Solution

7. Electric field due to a single charge is

o Watch Video Solution



https://dl.doubtnut.com/l/_mwTct4wPSOXP
https://dl.doubtnut.com/l/_YUK4lX9QGvew
https://dl.doubtnut.com/l/_xc69unkpGQte
https://dl.doubtnut.com/l/_VrSfLpV7GeEN

8. Electric potential due to a single charge is....... .

o Watch Video Solution

PROBLEMS FOR PRACTICE

1. Four equal charges each 16uC are placed on four corners of a

square of side 0.4m. Calculate force on q is zero, how are Q and q

related ?

o Watch Video Solution

2. Two identical helium filled ballons A and B fastended to a weight
of 5 gram by threads float in equilibrium as shown in fig. Calculate

the charge on each ballon, assuming that they carry equal


https://dl.doubtnut.com/l/_hMCQAMiHcugK
https://dl.doubtnut.com/l/_Hm4S0dXB0uBV
https://dl.doubtnut.com/l/_KIBNO7CKfDoF

charges.

¢ (0.6m —»!
A B

Tm 1m

o View Text Solution

3. Two charges, each of 5uC but opposite in sign, are placed 4 cm
apart. Calculate the electric field intensity of a point that is a

distance 4 cm from the mid point on the axial line of the dipole.

.Y


https://dl.doubtnut.com/l/_KIBNO7CKfDoF
https://dl.doubtnut.com/l/_7mjBgLbyZzzx

| ' Vvatch video oolution ]

4. Two small sphres of radius 'a' each carryig charges +q and -q
and placed at points A and B, distance 'd' apart. Calculate the

potential difference point A and B.

° Watch Video Solution

5. A spark passes in air when the potential gradient at the surface
of charged conductor is 4 x 105Vm~1. What must be the radius of
an insulated metal sphere which can be charged to a potential of

4 x 10V before sparking into air ?

° Watch Video Solution



https://dl.doubtnut.com/l/_7mjBgLbyZzzx
https://dl.doubtnut.com/l/_IWhLRRZGBJ4q
https://dl.doubtnut.com/l/_Sw093I2a5J3e

6.A charge of 2 x 10-9C is placed on a corner of a cube of side 1m.

Find the electric flux passing throguh a face of the given cube ?

o Watch Video Solution

7.1n the circuit shown in Fig, the enf of each battery is E = 12 votl
and the capacitances are C; = 2.0uF and C, = 3.0pF. Find the

charges which flow along the paths 1,2,3 when K is pressed.

Cy| | |C2

I} I

o View Text Solution



https://dl.doubtnut.com/l/_ZZR1gFMX5pYK
https://dl.doubtnut.com/l/_jtVHvYtUQH3P

8.In the circuit shown in fig, the energy stored in both capacitors
is U;. If swich S is opened and a dielectric slab of constant 5 is put
in free spaces of the capacitors, the energy stored is found to be

U,. Calcualte 'U_(1)//U_(2).

o View Text Solution

MULTIPLE CHOICE QUESTIONS


https://dl.doubtnut.com/l/_jtVHvYtUQH3P
https://dl.doubtnut.com/l/_OLzal5wtFFFo

1. When a plastic comb is passed through dry hair, the charge

acquired by the comb is

A. always negative

B. always positive

C. sometimes negative

D. none of the above

Answer: a

° Watch Video Solution

2. Out of glass (rod) and silk (cloth), work function of glass is

A. smaller

B. larger


https://dl.doubtnut.com/l/_MOJPZTEIKIvr
https://dl.doubtnut.com/l/_MwJRe4iSbNUJ

C. equal

D. none of the above

Answer: a

° Watch Video Solution

3. At a particular point, electric field depends upon

A. source charge Q only
B. test charge g, only
C.both Q and q,,

D. neither Q nor q

Answer: a

o Watch Video Solution



https://dl.doubtnut.com/l/_MwJRe4iSbNUJ
https://dl.doubtnut.com/l/_5QRaySOHuOH6

4. When two capacitors charged to different potentials are

connected by a conducting wire, what is not true ?

A. charge lost by one is equal to charge gained by the other

B. potentail lost by one is equal to potentail gained by the

other

C.some energy is lost

D. both the capacitor acquire a common potential

Answer: B

o Watch Video Solution

5.1n polar molecules, the centres of positive and negative charges

of the molecule do not coincide. The statement is always


https://dl.doubtnut.com/l/_FWhSP9zLYeMv
https://dl.doubtnut.com/l/_QCIcgWHAkXpi

A1l

C.NA

D. NA

Answer: A

o View Text Solution

COMPREHENSION

1. We may define electrostatic potential at a point in an

electrostatic field as the amount of work done in moving a unit
positive test charge from infinity to that point against the

electrostatic forces, along any path. Due to a single charge q ,

potential at a point distant r from the charge is V = . The

4 Eor


https://dl.doubtnut.com/l/_QCIcgWHAkXpi
https://dl.doubtnut.com/l/_nFnmTaDzr5lQ

potential can be positive or negative. However, it is scalar quantity.
The total amount of work done in bringing various charges to
their respective postions from infinelty large mutual separations
gives us the electric potential energy of the system of charges.
Whereas electric potentail is measured in volt, electric potential
energy is measured in joule. You are given a square of each side 1.0
metre with four charges +1 x 10°8c, -2x1078C, +3x10°8C
and +2 x 1078C placed at the four corners of the square. With the
help of the passage given above, choose the most approprite
alternative for each of the following questions :

Electric potentail and electric potential energy
A. both are scalars
B. both are vectors

C. electric potential is scalar and electric potential energy is

vector,


https://dl.doubtnut.com/l/_nFnmTaDzr5lQ

D. electric potentail is vector and electric potential energy is

scalar.

Answer: A

o Watch Video Solution

2. We may define electrostatic potential at a point in an
electrostatic field as the amount of work done in moving a unit
positive test charge from infinity to that point against the

electrostatic forces, along any path. Due to a single charge q ,

potential at a point distant r from the charge is V = . The

4n € r

potential can be positive or negative. However, it is scalar quantity.
The total amount of work done in bringing various charges to
their respective postions from infinelty large mutual separations

gives us the electric potential energy of the system of charges.

Whereas electric potentail is measured in volt, electric potential


https://dl.doubtnut.com/l/_nFnmTaDzr5lQ
https://dl.doubtnut.com/l/_0sRLmtESEaqA

energy is measured in joule. You are given a square of each side 1.0
metre with four charges +1 x 10°8c, -2x1078C, +3x10°8C
and +2 x 10-8C placed at the four corners of the square. With the
help of the passage given above, choose the most approprite
alternative for each of the following questions :
Potential energy fo the system of four system of four charges is
A.12.73 x 107J
B.-6.4x 107J

C.12.73x 10797

D.-12.73 x 10°9J

Answer: B

° Watch Video Solution

ASSERTION-REASON TYPE QUESTIONS



https://dl.doubtnut.com/l/_0sRLmtESEaqA
https://dl.doubtnut.com/l/_ZYZ2BgsBJxP4

1. Assertion. A sphrical equipotential surface is not possible for a

point charge.

Reason. A spherical equipotential surface is possible inside a

spherical capacitor.

A.both, Assertion and Reason are true and the Reason is

correct explanation of the Assertion.

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: d

o View Text Solution



https://dl.doubtnut.com/l/_ZYZ2BgsBJxP4

2. Assertion (A) A charge q is placed on a height h/4 above the
centre of a square of side b . The fluk associated with the square is
independent of side length.
Reason (R ) Gauss 's law is independent of size of the Gaussian
surface.
A.both, Assertion and Reason are true and the Reason is
correct explanation of the Assertion.
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: a

o Watch Video Solution



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




