PHYSICS

BOOKS - R G PUBLICATION

ELECTRIC CHARGES AND FIELDS

1.Can a body have a charge of 1.8 x 10~ % ¢?

Give reason.

[ o Watch Video Solution


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_U6y0GNiOFkuO

2. State Gauss's Law of electrostatics.

o Watch Video Solution

3. What is qunatisation of chage?

o Watch Video Solution

4. What is the Sl unit of permittivity?

[ o Watch Video Solution


https://dl.doubtnut.com/l/_U6y0GNiOFkuO
https://dl.doubtnut.com/l/_3XOAUPym4mOa
https://dl.doubtnut.com/l/_pRNV2G3JkQtZ
https://dl.doubtnut.com/l/_HpSb4ISzf1MH

5. In an electric filed a unit positive charge is
displaced from one point to another point
along a straingt line of length 2cm and the
work done is 2m)J. If it is displaced along a
parabilic path between the same points of

length 5 cm, What will be the work done?

o Watch Video Solution



https://dl.doubtnut.com/l/_HpSb4ISzf1MH
https://dl.doubtnut.com/l/_AmilMHh8d1bI

6. The product of permeability of free space

and permittivity is -

o Watch Video Solution

7. Which experiment established the fact that

electric charge is quanctized?

o Watch Video Solution



https://dl.doubtnut.com/l/_akbd2iVVBmMj
https://dl.doubtnut.com/l/_T0at9glDMu2s

8. Using Gauss's theorem find the filed due to
a charged thin spherical shell at a point

outside the shell.

o Watch Video Solution

9. Find an expression for electric filed at any

position on an axial line of an electric dipole.

° Watch Video Solution



https://dl.doubtnut.com/l/_BQavCUi0v4Wg
https://dl.doubtnut.com/l/_7SFLYd4Czugx

10. What is an electric dipole? Find an
expression for the torque acting on an electric
dipole placed in an external unifrom electric

filed.

° Watch Video Solution

1. If electric field E =0 in a region do you think
potential at the region should also be zero?

Justify you answer.

° Watch Video Solution



https://dl.doubtnut.com/l/_qtAwUFRa164j
https://dl.doubtnut.com/l/_5PS6Xzh7L9zo

12. State Coulomb's law of electrostatics.

Express it in vector form.

o Watch Video Solution

13. Apply Gauss's theorem to calculate electric

field due to an infinite plane sheet of charge.

° Watch Video Solution



https://dl.doubtnut.com/l/_5PS6Xzh7L9zo
https://dl.doubtnut.com/l/_jHWkfU69qnWR
https://dl.doubtnut.com/l/_DbE59o8jfTv9

_ 5 A \ N
4. If E = <3i + 67+ 4k>6,calculate the
elctric flux through a surface area 20cm? in Y-X

plane.

o Watch Video Solution

15. Calculate the magnitute of electrostatic
force between a proton and an electron
separated by a distance 0.5.A Give that
magnitude of charge of proton and electron

to be 1.6 x 10~ C each

| & I


https://dl.doubtnut.com/l/_P4dTeesUwJrG
https://dl.doubtnut.com/l/_adHtYO8x8VCz

| ¥ Watch Video Solution |

16. State two basic properties of electric

charges.

° Watch Video Solution

17. Three electric point charges ¢y, ¢, and ¢
: — — :
are at distances t ry, r { and r 5 respectively

with respect to same origin. What is the force

on charge qq in the filed of charges ¢; and g5 ?

o Watch Video Solution



https://dl.doubtnut.com/l/_adHtYO8x8VCz
https://dl.doubtnut.com/l/_Zhs5pW59Ywow
https://dl.doubtnut.com/l/_Xk66iTB9l9YU

18. The volume charge density within a volume
is p(r). What is the force on a small test
charge q; placed outside the volume having
position vector = rro with respect to the
same origin considered to specify the position
vector of the charge distribution within the

volume.

o Watch Video Solution



https://dl.doubtnut.com/l/_Xk66iTB9l9YU
https://dl.doubtnut.com/l/_vP3bGdit2aK4

19. Give the statement of Coulomb's law for
the force between two point charges. Write
this law in vector notation for two point
charges of same magnitude and opposite sign

separated by a distacne r in vacuum.

o Watch Video Solution

20. Two point charges 0.01uC' and —0.01uC
are place 10 cm apart in vacuum. Calculated

the magnitude of electric field intensity at the


https://dl.doubtnut.com/l/_jPWX0rP3q7YI
https://dl.doubtnut.com/l/_IvJ2dXNc2qxy

middle point of the line joining the charges

and mention its direction.

° Watch Video Solution

21. Apply Gauss's law to derive the expression
for electric field intensity due to an infinitely
long straight uniformly charges wire. What is
the direction of the field intensity if it is

positively charged?

° Watch Video Solution



https://dl.doubtnut.com/l/_IvJ2dXNc2qxy
https://dl.doubtnut.com/l/_CIBpExFYL4VK
https://dl.doubtnut.com/l/_ubh4z804GrpW

22. Find an expression for electric filed at any

position on an axial line of an electric dipole.

o Watch Video Solution

23. What is the net electric flux through a
closed surface surrounding an electric dipole?
Derive the expressions for electric field intesity
both inside and outside a uniformly charged
spherical cell. What is the total enclosed by a

closed surface if the electric flux entering and


https://dl.doubtnut.com/l/_ubh4z804GrpW
https://dl.doubtnut.com/l/_m9dnEAWTDrSR

2

leaving the surface are 20000—m~” and

C

N ,
300006 m” respectively.

° Watch Video Solution

24. Fill in the blanks

o Watch Video Solution

25. Fill in the blanks

A body can be charged negatively by



https://dl.doubtnut.com/l/_m9dnEAWTDrSR
https://dl.doubtnut.com/l/_eIRkez6bRj8p
https://dl.doubtnut.com/l/_ZkMmVxDuBCkv

° Watch Video Solution

26. Fill in the blanks
The dipole moment vector P of an electric

dipole is defined by P =

° Watch Video Solution

27. Fill in the blanks

The total charge of the electric dipole is _

o Watch Video Solution



https://dl.doubtnut.com/l/_ZkMmVxDuBCkv
https://dl.doubtnut.com/l/_NAsqa9gdbSGA
https://dl.doubtnut.com/l/_M6KDUJCJserP

28. What is electric charge?

o Watch Video Solution

29. Write the name of a simple apparatus to

detect charge on a body.

° Watch Video Solution



https://dl.doubtnut.com/l/_M6KDUJCJserP
https://dl.doubtnut.com/l/_vtV5SLO2GNZi
https://dl.doubtnut.com/l/_XDVNTGhmwa2o

30. Write two common examples of electric

discharge.

° Watch Video Solution

31. What is Gaussian surface?

° Watch Video Solution

32. What are the two types of charges?

° Watch Video Solution



https://dl.doubtnut.com/l/_nxCKwJUjRS9i
https://dl.doubtnut.com/l/_T5V5IlI5ZKSw
https://dl.doubtnut.com/l/_muaDrzd3bMV3

33. What are the point charges?

o Watch Video Solution

34. What is the S.I. unit of charge?

o Watch Video Solution

35. Write the value of basic unit of charges, e?

o Watch Video Solution



https://dl.doubtnut.com/l/_muaDrzd3bMV3
https://dl.doubtnut.com/l/_m0Kc2sC43WEV
https://dl.doubtnut.com/l/_jgFNmpxwHv37
https://dl.doubtnut.com/l/_6JnSZxYXIMvP

36. What is the value of &y in S.l. unit?

o Watch Video Solution

37. What is electrci field?

o Watch Video Solution

38. What is a solid angle?

o Watch Video Solution



https://dl.doubtnut.com/l/_6JnSZxYXIMvP
https://dl.doubtnut.com/l/_4VOW2ZMaVXS1
https://dl.doubtnut.com/l/_eB4WlagXJks0
https://dl.doubtnut.com/l/_5DoFrBYq0Z0X

39. What is the unit of electric flux?

o Watch Video Solution

40. Deduce the expression of total flux &

through a surface S.

o Watch Video Solution

41. What is centre of the dipole?



https://dl.doubtnut.com/l/_5DoFrBYq0Z0X
https://dl.doubtnut.com/l/_2oUYq4tHIEkv
https://dl.doubtnut.com/l/_x94cWRiTQ0RV
https://dl.doubtnut.com/l/_lErFL6hYde0N

o Watch Video Solution

42. Define point dipole.

o Watch Video Solution

43. Write the unit for surface charge density.

o Watch Video Solution

44, State Gauss's law.



https://dl.doubtnut.com/l/_lErFL6hYde0N
https://dl.doubtnut.com/l/_Ho1UBvGU3gFY
https://dl.doubtnut.com/l/_Ow71zo2V76uz
https://dl.doubtnut.com/l/_iMmvMxJFAzco

o Watch Video Solution

45. Give an example to understand how the

electroscope works.

o Watch Video Solution

46. Will there be any effect on potential at a
point if the medium arround this point is

changed.

o Watch Video Solution



https://dl.doubtnut.com/l/_iMmvMxJFAzco
https://dl.doubtnut.com/l/_Ythki75znaad
https://dl.doubtnut.com/l/_WL89OrotvLne

47. Show that the electric flux through a

closed surface Sis g/ €

o Watch Video Solution

48. Show that in an uniform electric filed E, a

dipole experience a tongue r, which given by

T=PxF

o Watch Video Solution



https://dl.doubtnut.com/l/_WL89OrotvLne
https://dl.doubtnut.com/l/_RW9xaECkunFk
https://dl.doubtnut.com/l/_tM8Xo1Tilcgi
https://dl.doubtnut.com/l/_tG0XA8Ub9zS8

49, How can you make a simple electroscope?

Describe.

° Watch Video Solution

50. "Charges are additive".Describe.

° Watch Video Solution

51. "Charges are conserved".Describe.

° Watch Video Solution



https://dl.doubtnut.com/l/_tG0XA8Ub9zS8
https://dl.doubtnut.com/l/_ldjuvFqJUyTY
https://dl.doubtnut.com/l/_cDKJ7QDG2pjG

52. What is principle of super position?

o Watch Video Solution

53. What is Coulomb's law?

o Watch Video Solution

54. What is elecrtic flux?

o Watch Video Solution



https://dl.doubtnut.com/l/_toPZ344N1KNn
https://dl.doubtnut.com/l/_k8dIIdXELu1x
https://dl.doubtnut.com/l/_lrp8ns3zHGzL

55. What is an electric dipole?

o Watch Video Solution

56. Write the physical significance of dipole.

o Watch Video Solution

57. Deduce the expression 7 = P X E

o Watch Video Solution



https://dl.doubtnut.com/l/_z3K14AGurffk
https://dl.doubtnut.com/l/_79s7yew66UkY
https://dl.doubtnut.com/l/_ha1qeoP80PuA

58. What is volume charge density? What is its

unit?

° Watch Video Solution

59. Deduce the expression of field at P due to a
uniformly charged thin spherical shell when

the point,P is inside the shell.

° Watch Video Solution



https://dl.doubtnut.com/l/_yDKdz2Aon4Tn
https://dl.doubtnut.com/l/_9qpLnzjOinGW

60. Show that the ratio of electric force and

gravitational force between a proton and an

, ke? 39
electronis ——— = ~2.4 x 10
MMy

° Watch Video Solution

61. Write a short note on "Superposition

Principle”

o Watch Video Solution



https://dl.doubtnut.com/l/_fmisRUCbCrcJ
https://dl.doubtnut.com/l/_7Ay7N9VMjMEW

62. Show that the flux d® of electric field E

through a small area element § S is given by

d® = E 6S when §S = |0S|n

o Watch Video Solution

63. How many electron must be remove from a

piece of metal to give it a +ve charge of

1x10°C.

o Watch Video Solution



https://dl.doubtnut.com/l/_J0dkDGPKNwl7
https://dl.doubtnut.com/l/_SlnjGPsam5SI
https://dl.doubtnut.com/l/_d6VLgjBOgZfc

64. Show that the ratio of electric force and

gravitational force between a proton and an

, ke? 39
electronis ——— = ~2.4 x 10
MMy

o Watch Video Solution

65. Write the properties of electric lines of

force and define neutral point.

o Watch Video Solution



https://dl.doubtnut.com/l/_d6VLgjBOgZfc
https://dl.doubtnut.com/l/_YBZoCnZEbY8I

66. Calculate the electric dipole moment of an

electron and proton 5nm apart.

° Watch Video Solution

67. An electron is released from rest in a
uniform  electric field of magnitude
4N :

5 x 10 Yok Calculate the acceleration of the

electron.

o Watch Video Solution



https://dl.doubtnut.com/l/_LTjO2hZgHxgZ
https://dl.doubtnut.com/l/_uybwjXamEAIV
https://dl.doubtnut.com/l/_78LkY11OuRkk

68. Calculate the electric potential for a point

charge.

o Watch Video Solution

69. Distinguish between conductors and

insulators .Give examples.

o Watch Video Solution



https://dl.doubtnut.com/l/_78LkY11OuRkk
https://dl.doubtnut.com/l/_gms6Rh57Gw2W

70. Write the procedure of experiment of
charging two metal spherical bodies by

induction.

o Watch Video Solution

71. How can you charge a metal sphere

positively?

o Watch Video Solution



https://dl.doubtnut.com/l/_gqprS7hDqsGj
https://dl.doubtnut.com/l/_5XoglLwsBZQ2

72. State two basic properties of electric

charges.

° Watch Video Solution

73. Apply Gauss's law to derive the expression
for electric field intensity due to an infinitely
long straight uniformly charges wire. What is
the direction of the field intensity if it is

positively charged?

° Watch Video Solution



https://dl.doubtnut.com/l/_zuLqKDvDcLt4
https://dl.doubtnut.com/l/_JXTMcjk0YbgG

74. Write the unit of Electric field

o Watch Video Solution

75. Give the Sl unit of electric flux.

o Watch Video Solution

76. Write the unit of Vector areas element

o Watch Video Solution



https://dl.doubtnut.com/l/_JXTMcjk0YbgG
https://dl.doubtnut.com/l/_GJVhMPH0XSKs
https://dl.doubtnut.com/l/_8nITzz3cJqOU
https://dl.doubtnut.com/l/_3fWYj6NrUlDZ

77. What is quantization of charge?

° Watch Video Solution

78.If the electric filed is given by 61 + 35 + 3k
calculate the electric flux through a surface

area 20 units lying in y-z plane.

° Watch Video Solution



https://dl.doubtnut.com/l/_3fWYj6NrUlDZ
https://dl.doubtnut.com/l/_SjMUaFPrPbAS
https://dl.doubtnut.com/l/_E3wi39HTlRLm

79. Deduce the expression of field at P due to a
uniformly charged thin spherical shell when

the point,P is inside the shell.

o Watch Video Solution

80. "The total charge of the isolated system is

always conserved". How?

° Watch Video Solution



https://dl.doubtnut.com/l/_2QjROTWg8t0W
https://dl.doubtnut.com/l/_jYTOSWYjatRb

81. How Coulomb's law agrees with the

Newton's third law?

o Watch Video Solution

82. Deduce the equation of electric field E, due

to a system of charges

Q@ (@, B Q).

o Watch Video Solution



https://dl.doubtnut.com/l/_OTBrHeD3thAH
https://dl.doubtnut.com/l/_8LidRb65LNyx

8. Write the physical significance of electric

field?

o Watch Video Solution

84. Who did first introduced the concept of

electric field?

o Watch Video Solution



https://dl.doubtnut.com/l/_2ElrF058KQid
https://dl.doubtnut.com/l/_Pk7ZjfWmEBf3

85. What are the general properties of electric

field lines?

o Watch Video Solution

86. Deduce the expression of field of an
electric dipole for points on the equatorial

plane.

o Watch Video Solution



https://dl.doubtnut.com/l/_aCcHG9fCvQ6u
https://dl.doubtnut.com/l/_u7PqF3wDanu4

87. Write the physical significance of electric

field?

o Watch Video Solution

88. Who did first introduced the concept of

electric field?

o Watch Video Solution



https://dl.doubtnut.com/l/_9ofeBuVRY0br
https://dl.doubtnut.com/l/_OdTHINhpB6xU

89. What are the general properties of electric

field lines?

o Watch Video Solution

90. Find an expression for electric filed at any

position on an axial line of an electric dipole.

o Watch Video Solution

91. State Gauss's law.



https://dl.doubtnut.com/l/_no6bbQ2s8qRA
https://dl.doubtnut.com/l/_1I32smKnqjkK
https://dl.doubtnut.com/l/_bA84Og5sCwjm

o Watch Video Solution

92. Prove that for two charges A and B that
Fip = — Fpy from vectro force of Coulombs

law.

o Watch Video Solution

93. Find the relation between intensity and the

potential at a point in an electric field.

o Watch Video Solution



https://dl.doubtnut.com/l/_bA84Og5sCwjm
https://dl.doubtnut.com/l/_KYegVkYYA1p6
https://dl.doubtnut.com/l/_ovabD5ydOjoJ

94. What are the magnitude and direction of
the electric field at the centre of square in

figure if ¢ = 1 x 10*C and a = 5cm.

o Watch Video Solution



https://dl.doubtnut.com/l/_ovabD5ydOjoJ
https://dl.doubtnut.com/l/_CNX1sNyxKdFJ

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

Find the charged on the particle.

o Watch Video Solution



https://dl.doubtnut.com/l/_MWFqI430tAzc

