
PHYSICS

BOOKS - MODERN PUBLICATION

ELECTRIC FIELD

Example

1. Find the magnitude of electric �eld which

will jut balance a deutron of mass 

Take 

3.2 × 10− 27

g = 10ms − 2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Nz4H1wmIw7yg


Watch Video Solution

2. An electric dipole is formed by

 charges at 4mm distance.

Calculate the dipole moment and give tis

direction.

Watch Video Solution

+5μC and − 5μC

3. Two charges of  coulomb and 

 coulomb are placed 6 m apart.

+25 × 10− 9

−25 × 10− 9

https://dl.doubtnut.com/l/_Nz4H1wmIw7yg
https://dl.doubtnut.com/l/_i6CHjBC1TqLU
https://dl.doubtnut.com/l/_PFSPzjhJ0Bgh


Find the electric �eld at a point 4 m from the

centre of the electric dipole on axial line

Watch Video Solution

4. Two charges of  coulomb and 

 coulomb are placed 6 m apart.

Find the electric �eld at a point 4 m from the

centre of the electric dipole on equitorial line.

Watch Video Solution

+25 × 10− 9

−25 × 10− 9

https://dl.doubtnut.com/l/_PFSPzjhJ0Bgh
https://dl.doubtnut.com/l/_CZrTRWOBKTXP


5. An electric dipole with dipole moment 4×10

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

of a uniform electric �eld of magnitude 5×10

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

acting on the dipole.

Watch Video Solution

6. Calculate the electric �eld strength required

to just support a water drop of mass  kg

and having a charge .

10− 7

1.6 × 1019C

https://dl.doubtnut.com/l/_TKWo4Uihe642
https://dl.doubtnut.com/l/_2bCzpFe1KtBA


Watch Video Solution

7. A particle of mass  and charge 

is thrown at a speed  against a

uniform electric �eld of strength

, How much distance will it

travel before coming to rest momentarily?

Watch Video Solution

10− 3kg 5μC

20ms − 1

2 × 105NC − 1

8. An oil drop of 12 excess electrons is held

stationary under a constant electric �eld of

https://dl.doubtnut.com/l/_2bCzpFe1KtBA
https://dl.doubtnut.com/l/_hXLdrXymb40B
https://dl.doubtnut.com/l/_VukGBFNfggIK


1 in Millikan’s oil drop

experiment. The density of the oil is

. Estimate the radius of the drop. 

.

Watch Video Solution

2.55 × 104NC −

1.26gcm − 3

(g = 9.81ms − 2, e = 1.60 × 10− 19C)

9. A uniform electric �eld of strength

 is established between two

parallel plates of length 0.1 m held horizontally

at a distance 0.02 m apart. An electron is

projected at a speed of  making

2 × 103NC − 1

6 × 106ms − 1

https://dl.doubtnut.com/l/_VukGBFNfggIK
https://dl.doubtnut.com/l/_HZ4AAuaAubVQ


an angle  as shown in the �gure  

 The �eld

is directed vertically upwards. Will the electron

strike the either plate? If it strikes the plate,

where does it do so?

Watch Video Solution

45∘

10. A pendulum bob of mass 80 mg and

carrying a charge of  coulomb is at2 × 10− 8

https://dl.doubtnut.com/l/_HZ4AAuaAubVQ
https://dl.doubtnut.com/l/_QtDX6AuUFVHQ


rest in a horizontal uniform electric �eld of

20,000 V . Find the tension in thread of

the pendulum and the angle it makes with the

vertical.

Watch Video Solution

m − 1

11. The point charge of C and 

 are 1 cm apart. What is the

magnitude of the �eld produced by either

charge at the site of the other? Use standard

magnitude of the �eld produced by either

2 × 10− 7

1.0 × 10− 7

https://dl.doubtnut.com/l/_QtDX6AuUFVHQ
https://dl.doubtnut.com/l/_xvE9dYGCEeyq


charge at the site of the other? Use standard

value of .

Watch Video Solution

1

4πε0

12. Two point charges of  and 

C are separated by a distance

2m. Find the point on the line joining them at

which electric �eld intensity is zero.

Watch Video Solution

+5 × 10− 19C

+20 × 10− 19

https://dl.doubtnut.com/l/_xvE9dYGCEeyq
https://dl.doubtnut.com/l/_jOk0mrctGks9


13. Two point charges  and 

 are located 20 cm apart in

vacuum. What is the electric �eld at the

midpoint O of the line AB joining the two

charges?

Watch Video Solution

qA = 3μC

qB = − 3μC

14. Two point charges  and 

 are located 20 cm apart in

vacuum. If a negative test charge of

qA = 3μC

qB = − 3μC

https://dl.doubtnut.com/l/_xYmnTpBKQGOD
https://dl.doubtnut.com/l/_VdL7bnH4yuEA


magnitude  is placed at this

point, what is the force experienced by the

test charge?

Watch Video Solution

1.5 × 10− 9C

15. Two point charges of 

are placed 8 cm apart in air. Determine the

position of the point at which the resultant

electric �eld is zero.

Watch Video Solution

+16μC and − 9μC

https://dl.doubtnut.com/l/_VdL7bnH4yuEA
https://dl.doubtnut.com/l/_PiKeC8ZrCl5O
https://dl.doubtnut.com/l/_BG1B53Hkvxwn


16. Four points charges, each having a charge

q are placed on the four corners. A,B,C and D

of a regular pentagon. ABCDF. The distance of

eadch corner for the centre is a. Find the

electric �eld at the centre of the pentagon.

Watch Video Solution

17. Point charges C

are placed at the vertices A and B of a right

angled triangle ABC respectively. B is the right

angle, AC  m and BC = m.

4 × 10− 6C and 2 × 10− 6

= 2 × 10− 2 10− 2

https://dl.doubtnut.com/l/_BG1B53Hkvxwn
https://dl.doubtnut.com/l/_mdul1EF2QnE9


Find the magnitude and direction of the

resultant electric intensity at C.

Watch Video Solution

18. A charge Q located at a point  is in

equilibrium under the combined electric �eld

of three charges  if the charges 

 are located at the points  and 

 respectively, �nd the direction of the

force on Q, due to , in term of

→ r

q1, q2 and q3

q1, q2 → r1

→ r2

q3

q1, q2, q3 → r, → r1, and → r2

https://dl.doubtnut.com/l/_mdul1EF2QnE9
https://dl.doubtnut.com/l/_M2v9OwtAszxD


Watch Video Solution

19. A dipole of lenth 0.1 m consits of two

charges of . What is its electric dipole

moment? Calculate the electric �eld due to the

dipole at a point on the axis distnat 0.2 m

from one of the charges in air.

Watch Video Solution

±500μC

20. Two charges of  and 

are placed  cm apart. Calculate the

±0.2μμC −0.2μμC

10− 6

https://dl.doubtnut.com/l/_M2v9OwtAszxD
https://dl.doubtnut.com/l/_1ZZG1E3v4CVs
https://dl.doubtnut.com/l/_FwwQlDPnyQtH


electric �eld at an axial point at a distance of

10 cm from their mid point. Use the standard

value of 

Watch Video Solution

ε0

21. Calculate the �eld due to an electric dipole

of length 10 cm and consisting of charges of

 at a point 20 cm from each charge.

Watch Video Solution

≠ 100μC

https://dl.doubtnut.com/l/_FwwQlDPnyQtH
https://dl.doubtnut.com/l/_oOKIQM5ZxkcJ


22. An electric dipole, when held at  with

respect to a uniform electrc �eld of 

experienes a troque of . Calculate

dipole moment of the dipole.

Watch Video Solution

30∘

104NC − 1

9 × 1025Nm

23. Four charges of 

coulomb are placed at the corners of a square

of each side 1m. Find the electric �eld at the

+4, − 3, + 2 and + 3

https://dl.doubtnut.com/l/_JGyPQ6vVmqEU
https://dl.doubtnut.com/l/_t0RvYYgRUA0i


centre of the square.

Watch Video Solution

Given = ε0 = 8.85 × 10− 12C 2N − 1m − 2

24. An in�nite number of charges, each equal

to q are placed along X-axis at x=1,x=2,x=4,

x=8,………… and so on. Find electric �eld at the

point  due to this set of charges.

Watch Video Solution

x ≠ 0

https://dl.doubtnut.com/l/_t0RvYYgRUA0i
https://dl.doubtnut.com/l/_zAfgaF2vcg2Q


25. An in�nite number of charges, each equal

to q are placed along X-axis at x=1,x=2,x=4,

x=8,………… and so on. Find electric �eld at the

point  due to this set of charges.

Watch Video Solution

x ≠ 0

26. 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

https://dl.doubtnut.com/l/_w1cUSJBWM47O
https://dl.doubtnut.com/l/_9A2nuocej2Sh


rod. The two particles carry charges +q and -q

respectively. This arrangement is held in a

region of a uniform electric �eld E such that

the rod makes a small angle theta (say of

about 5 degree) with the �eld direction, �g.

Find an expression for the minimum time

needed for the rod to become parrallel to the

�eld after it is set free. 

Watch Video Solution

https://dl.doubtnut.com/l/_9A2nuocej2Sh


27. Is electric �eld intensity a scalar or a vector

quantity. Give its SI units.

Watch Video Solution

28. The test charge used to measure electric

�eld at a point should be vansihgly small.

Why?

Watch Video Solution

https://dl.doubtnut.com/l/_9A2nuocej2Sh
https://dl.doubtnut.com/l/_Gxa5F9bwL3IR
https://dl.doubtnut.com/l/_M02i0WRK70CD
https://dl.doubtnut.com/l/_NVf73ILAh7pL


29. De�ne electric �eld intensity at a point.

Watch Video Solution

30. Does an electric charge experience a force

due to the �eld, it produces itself?

Watch Video Solution

31. A proton is placed in a uniform electric �eld

along the positive X-axis. In which direction

https://dl.doubtnut.com/l/_NVf73ILAh7pL
https://dl.doubtnut.com/l/_bUws8Con4qGe
https://dl.doubtnut.com/l/_CvbwvvOWCaQi


will it tend to move?

Watch Video Solution

32. What is the SI unit of electric �eld

intensity?

Watch Video Solution

33. Name the physical quantity, whose SI unit

is newton coulomb

Watch Video Solution

^ −1

https://dl.doubtnut.com/l/_CvbwvvOWCaQi
https://dl.doubtnut.com/l/_VIOI2D3bzoC4
https://dl.doubtnut.com/l/_5ufbSS7WGmri


34. A point charge q is placed at the origin.

How does the electric �eld due to the charge

vary with distance r from the origin?

Watch Video Solution

35. What is electric dipole moment?

Watch Video Solution

https://dl.doubtnut.com/l/_5ufbSS7WGmri
https://dl.doubtnut.com/l/_zS8ltSf52uVB
https://dl.doubtnut.com/l/_mEo74B8t7whm


36. De�ne the term electric dipole moment. Is

it a scalar or a vector quantity?

Watch Video Solution

37. What is electric dipole moment?

Watch Video Solution

38. What is the direction of electric dipole

moment vector of an electric dipole?

https://dl.doubtnut.com/l/_ssKFOvKkgCqa
https://dl.doubtnut.com/l/_1ttfS9F9pfxq
https://dl.doubtnut.com/l/_KCTbWAziHPeI


Watch Video Solution

39. Give the S.I unit of electric dipole moment.

Watch Video Solution

40. Is it correct to write the unit of electric

dipole moment as mC?

Watch Video Solution

https://dl.doubtnut.com/l/_KCTbWAziHPeI
https://dl.doubtnut.com/l/_urnhncrCHIbW
https://dl.doubtnut.com/l/_6O948yBEScXi


41. What is the direction of electric �eld at a

point on axial line of an electric dipole?

Watch Video Solution

42. What is the direction of electric �eld at a

point on the equitorial line of an electric

dipole?

Watch Video Solution

https://dl.doubtnut.com/l/_M360j0g2bIwz
https://dl.doubtnut.com/l/_aJJcwTSN4oZC


43. Write a relation between electric �eld at a

point and its distance from a short dipole.

Watch Video Solution

44. What are electric lines of force ?

Watch Video Solution

45. Draw lines of force to represent a uniform

electric �eld?

https://dl.doubtnut.com/l/_G0XDpIRlDgDK
https://dl.doubtnut.com/l/_wUMvsLJCDlSg
https://dl.doubtnut.com/l/_ZrP6P2qZjJSZ


Watch Video Solution

46. Two electric lines never cross each other.

Why?

Watch Video Solution

47. Why do the electrostatic �eld lines not

form closed loops?

Watch Video Solution

https://dl.doubtnut.com/l/_ZrP6P2qZjJSZ
https://dl.doubtnut.com/l/_I8vTs2hJnLlD
https://dl.doubtnut.com/l/_XpVCXiJSzMRG
https://dl.doubtnut.com/l/_8KkR7r8Qugb2


48. Does an electric dipole always experiene a

torque, when placed in a uniform electric �eld?

Watch Video Solution

49. When is the torque acting on an electric

dipole maximum when placed in uniform

electric �eld ?

Watch Video Solution

https://dl.doubtnut.com/l/_8KkR7r8Qugb2
https://dl.doubtnut.com/l/_gVwL9Y15HZLK


50. When is the torque acting on an electric

dipole maximum when placed in uniform

electric �eld ?

Watch Video Solution

51. An electric dipole of dipole moment 

is present in a uniform electric �eld .

Write the value of the angle between

 for which the torque

experienced by the dipole is minimum.

→ p

→ E

→ p and → E

https://dl.doubtnut.com/l/_anWWtdH3W2M0
https://dl.doubtnut.com/l/_d7HIK3cINSCe


Watch Video Solution

52. What orientation of an electric dipole in a

uniform electric �eld corresponds to its stable

equilibrium?

Watch Video Solution

53. What orientation of an electric dipole in a

uniform electric �eld corresponds to its stable

equilibrium?

Watch Video Solution

https://dl.doubtnut.com/l/_d7HIK3cINSCe
https://dl.doubtnut.com/l/_DJvaBDcGmxb6
https://dl.doubtnut.com/l/_KR9h5FAWMUYq


54. In which orientation,a dipole placed in a

uniform electric �eld is in unstable

equilibrium?

Watch Video Solution

55. The electric �eld E due to any point charge

is de�ned as , while q is the test

charge and F is the force acting on it. What is

E = lim
q → 0

F

q

https://dl.doubtnut.com/l/_KR9h5FAWMUYq
https://dl.doubtnut.com/l/_z713T1zwukQY
https://dl.doubtnut.com/l/_GcppbLo49YxH


the physical signi�cation of  in this

expression?

Watch Video Solution

lim
q → 0

56. De�ne electric �eld intensity due to point

charger. Give is SI units.

Watch Video Solution

57. Determine the magnitude of an electric

�eld that will balance the weight of an

https://dl.doubtnut.com/l/_GcppbLo49YxH
https://dl.doubtnut.com/l/_6CP9fYgX6CkU
https://dl.doubtnut.com/l/_zAEFhR1kbEAD


electron.

Watch Video Solution

58. Figure shows tracks of three charged

particles in a uniform electrostatic �eld. Give

the signs of the three charges. Which particle

has the highest charge to mass ratio?:

Watch Video Solution

https://dl.doubtnut.com/l/_zAEFhR1kbEAD
https://dl.doubtnut.com/l/_YbN82YpIQlxu
https://dl.doubtnut.com/l/_XomhjuNS5wce


59. A distance of 2 m separates two point

charges of . Find the point on

the line joining them at which electric �eld

intensity is zero.

Watch Video Solution

+5 × 10− 19C

60. Two point electric charges of unknown

magnitude and sign are placed a distance

apart. The electric �eld intensity is zero at a

point not between the charges but on the line

https://dl.doubtnut.com/l/_XomhjuNS5wce
https://dl.doubtnut.com/l/_p74Zb2UQpUlG


joining them. Write two essential conditions

for this to happen.

Watch Video Solution

61. De�ne a point electric dipole?

Watch Video Solution

62. What is an ideal dipole?

Watch Video Solution

https://dl.doubtnut.com/l/_p74Zb2UQpUlG
https://dl.doubtnut.com/l/_hz66GlIXSazM
https://dl.doubtnut.com/l/_i1XmJ4ZOLVOy


63. What is the ratio of the strength of electric

�eld at a point on axial line and at a point at

same distance on equitorial line of an electric

dipole of very small length?

Watch Video Solution

64. What is the angle between the directions

of electric dipole moment and electric �eld at

any axial point

Watch Video Solution

https://dl.doubtnut.com/l/_s8beVCsSONiY
https://dl.doubtnut.com/l/_xxuBNX3DYxXo


65. What is the angle between the directions

of electric dipole moment and electric �eld at

any equitorial point due to an electric dipole?

Watch Video Solution

66. The distance of the �eld point on the

equitorial plane of a small electric dipole is

halved. By what fector will the electric �eld due

to the dipole change?

Watch Video Solution

https://dl.doubtnut.com/l/_xxuBNX3DYxXo
https://dl.doubtnut.com/l/_OEKePnHkkXrX
https://dl.doubtnut.com/l/_AcQ9Sql0BYKT


67. De�ne intensity of electric �eld at a point

at what points is the electric dipole �eld

intensity parallel to the line joining the

charges?

Watch Video Solution

68. At what points is the electric dipole �eld

intensity parallel to the line joining the

charges?

https://dl.doubtnut.com/l/_AcQ9Sql0BYKT
https://dl.doubtnut.com/l/_4XAz78Jxz2EY
https://dl.doubtnut.com/l/_tWuv8RsaL2Ls


Watch Video Solution

69. A system has two charges

C and 

located at points A: (0, 0, -15 cm) and B: (0,0,

+15 cm), respectively. What are the total

charge and electric dipole moment of the

system?

Watch Video Solution

qA = 2.5 × 10− 7 qB = − 2.5 × 10− 7C

https://dl.doubtnut.com/l/_tWuv8RsaL2Ls
https://dl.doubtnut.com/l/_KGeXKLN6rsJC


70. An electric dipole of dipole moment  is

placed in a uniform electric �eld . Write the

expression for the torque  experienced

by the dipole. Identify the two pairs of

perpendicular vectors in the expression. Show

diagramatically the orientation of the dipole

in the �eld for which the torque is maximum

Watch Video Solution

p̄

→
E

→ r

https://dl.doubtnut.com/l/_YcP0U5yrirdf


71. An electric dipole of dipole moment  is

placed in a uniform electric �eld . Write the

expression for the torque  experienced

by the dipole. Identify the two pairs of

perpendicular vectors in the expression. Show

diagramatically the orientation of the dipole

in the �eld for which the torque is half the

maximum value

Watch Video Solution

p̄

→
E

→ r

https://dl.doubtnut.com/l/_R5LA50M86ViL


72. An electric dipole of dipole moment  is

placed in a uniform electric �eld . Write the

expression for the torque  experienced

by the dipole. Identify the two pairs of

perpendicular vectors in the expression. Show

diagramatically the orientation of the dipole

in the �eld for which the torque is half zero.

Watch Video Solution

p̄

→
E

→ r

https://dl.doubtnut.com/l/_GxJkCF5J9ZyU


73. What is meant by the statement that the

electric �eld of a point charge has spherical

symmetry, whereas that f an electric dipole is

cylindrically symmetrical?

Watch Video Solution

74. De�ne electric lie of force and give its three

important properties.

Watch Video Solution

https://dl.doubtnut.com/l/_TusnNNznmoie
https://dl.doubtnut.com/l/_7N92DMyo2Y6b
https://dl.doubtnut.com/l/_VTPdkhe9vPZ6


75. What are electric lines of force ?

Watch Video Solution

76. Give important properties of electric lines

of force.

Watch Video Solution

77. Give important properties of electric lines

of force.

https://dl.doubtnut.com/l/_VTPdkhe9vPZ6
https://dl.doubtnut.com/l/_Yvh8RlDzvRY4
https://dl.doubtnut.com/l/_I3I6nNYnzxcs


Watch Video Solution

78. Sketch the electric lines of force due to

point charges q > 0

Watch Video Solution

79. Sketch the electric lines of force due to

point charges q < 0

Watch Video Solution

https://dl.doubtnut.com/l/_I3I6nNYnzxcs
https://dl.doubtnut.com/l/_7uLwGzdt4qES
https://dl.doubtnut.com/l/_OWh3ZMmdegiC
https://dl.doubtnut.com/l/_TWFYVF4on2YK


80. sketch the pattern of electric �eld lines due

to a conducting sphere having negative harge

on it and an electric dipole.

Watch Video Solution

81. Are the �eld lines a reality ?

Watch Video Solution

82. A charged particle is free to move in as

electric �eld. Will it always move along an

https://dl.doubtnut.com/l/_TWFYVF4on2YK
https://dl.doubtnut.com/l/_prq9zMfouGBh
https://dl.doubtnut.com/l/_bZ6TNPCRyP3Q


Exercise

electric line of force?

Watch Video Solution

83. Electric �eld itensity within a conductor is

always zero. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_bZ6TNPCRyP3Q
https://dl.doubtnut.com/l/_M3IkE88VBsbG


1. In de�ning electric �eld due to a point

charge, the test charge has to be vanishingly

small. How this condition can be justi�ed,

when we know that charge less than the on an

electron or a proton is not possible?

Watch Video Solution

2. A ball of charge q is plaed in a hollow

conductive uncharged sphere. After this, the

sphere is connected with earth for a short

https://dl.doubtnut.com/l/_6YVNj4R9dEdW
https://dl.doubtnut.com/l/_95AWG1jBPyJV


time and the ball is then removed from the

sphere. The ball has not been brought into

contact with the sphere. What charge will the

sphere have after these operations? Where

and how will this charge the distributed?

Watch Video Solution

3. A ball of charge q is plaed in a hollow

conductive uncharged sphere. After this, the

sphere is connected with earth for a short

time and the ball is then removed from the

https://dl.doubtnut.com/l/_95AWG1jBPyJV
https://dl.doubtnut.com/l/_uxjs5wLC24xb


sphere. The ball has not been brought into

contact with the sphere. What will be the

nature of the �eld and how wil it be located?

Watch Video Solution

4. A sphere of charge + Q is �xed in position. A

smaller sphere of charge + q is placed near the

larger sphere and released from rest. The

small sphere will move away from the large

sphere with decreasing velocity an inreasing

acceleration, decreasing velocity and

https://dl.doubtnut.com/l/_uxjs5wLC24xb
https://dl.doubtnut.com/l/_zdxwn5SEsunU


increasing acceleration, decreasing velocity

and constant acceleration, increasing velocity

and increasing acceleration explain, which of

the following statements is correct?

Watch Video Solution

5. Graphically, represent the variation of

electric �eld due to a point charge Q with

magnitude of charge Q

Watch Video Solution

https://dl.doubtnut.com/l/_zdxwn5SEsunU
https://dl.doubtnut.com/l/_t8GHgECEJqbS
https://dl.doubtnut.com/l/_JIOUsqdjA4I7


6. Graphically, represent the variation of

electric �eld due to a point charge Q with

magnitude of charge Q

Watch Video Solution

7. Graphically, represent the variation of

electric �eld due to a point charge Q with

 where r is the distance of the obervation

point from the charge.

Watch Video Solution

1/r2

https://dl.doubtnut.com/l/_JIOUsqdjA4I7
https://dl.doubtnut.com/l/_TA7o9bNrcut4


8. Three point charges, each having a charge

+10 C are placed on the three cornes A, B and

C of a square ABCD having each side of length

m. Find the electric �eld at the centre of

the square.

Watch Video Solution

√8

9. Five point charges, each having a charge q

are placed on the �ve croners A,B,C, D and E of

a regular hexagon ABCDEF having each side of

https://dl.doubtnut.com/l/_Se7TmjL1Lnqp
https://dl.doubtnut.com/l/_nAUREymVjtbY


length a. Find the electric �eld at the centre of

the hexagon.

Watch Video Solution

10. A small metal ball of mass m is suspended

from a thread of length l between the plates

of a large plane capacitor. How will the period

of oscillations of such a pendulum change, if a

charge + q is placed on the ball and the upper

plate is positively charged

Watch Video Solution

https://dl.doubtnut.com/l/_nAUREymVjtbY
https://dl.doubtnut.com/l/_fVknK8I3rnnU


11. A small metal ball of mass m is suspended

from a thread of length l between the plates

of a large plane capacitor. How will the period

of oscillations of such a pendulum change, if a

charge + q is placed on the ball and the upper

plate is negatively charged?

Watch Video Solution

12. What is the use of the concept of electric

�eld intensity?

https://dl.doubtnut.com/l/_fVknK8I3rnnU
https://dl.doubtnut.com/l/_jTA5WATM5pm2
https://dl.doubtnut.com/l/_6z2wJdsIySRO


Watch Video Solution

13. Establish the relation between electric �eld

strength and force.

Watch Video Solution

14. Derive an expression for electric �eld

intensity at a distance r from a point charge q.

Watch Video Solution

https://dl.doubtnut.com/l/_6z2wJdsIySRO
https://dl.doubtnut.com/l/_bLjOuAJdoZkl
https://dl.doubtnut.com/l/_0SC5hmjoLqFv
https://dl.doubtnut.com/l/_mMh13gndIRcp


15. Find the electric �eld intensity at any point

on the axis of a uniformly charged ring or

loop.

Watch Video Solution

16. What is an electric dipole? De�ne electric

dipole moment and give its unit.

Watch Video Solution

https://dl.doubtnut.com/l/_mMh13gndIRcp
https://dl.doubtnut.com/l/_ldhazu70cpui


17. De�ne the term electric dipole moment.

Give its units Derive an expression for the

maximum torque acting on an electric dipole,

when held in a uniform electric �eld.

Watch Video Solution

18. De�ne electric �eld intensity at a point. Give

its S.I. units. Derive an expression for the

electric �eld intensity at any point on the axial

line of an electric dipole.

https://dl.doubtnut.com/l/_41VOWH6iW0Mf
https://dl.doubtnut.com/l/_g5lAjcxQziiN


Watch Video Solution

19. De�ne electric �eld intensity at a point. Give

its S.I. units. Derive an expression for the

electric �eld intensity at any point on the axial

line of an electric dipole.

Watch Video Solution

20. De�ne electric �eld intensity at a point.

Give its S.I. units. Derive an expression for the

https://dl.doubtnut.com/l/_g5lAjcxQziiN
https://dl.doubtnut.com/l/_VTXVjdGDt8lq
https://dl.doubtnut.com/l/_yszhJR8y6nPd


electric �eld intensity at any point on the axial

line of an electric dipole.

Watch Video Solution

21. De�ne electric �eld intensity at a point. Give

its S.I. units. Derive an expression for the

electric �eld intensity at any point on the axial

line of an electric dipole.

Watch Video Solution

https://dl.doubtnut.com/l/_yszhJR8y6nPd
https://dl.doubtnut.com/l/_xpfEUV7ooEpT


22. Obtain an expression for electric �eld

intensity at any point on equitorial line of

electric dipole. What is the direction of electric

�eld?

Watch Video Solution

23. De�ne electric �eld intensity at a point.

Watch Video Solution

https://dl.doubtnut.com/l/_uxPKo2HSGOWa
https://dl.doubtnut.com/l/_lFD3oqzp7DLe


24. What is the direction of electric �eld at a

point on the equitorial line of an electric

dipole?

Watch Video Solution

25. What is the direction of electric �eld at a

point on the equitorial line of an electric

dipole?

Watch Video Solution

https://dl.doubtnut.com/l/_ZrdULWUAqjEx
https://dl.doubtnut.com/l/_NhQLkQjtgcSd
https://dl.doubtnut.com/l/_7YP2XHyYghov


26. What is the direction of electric �eld at a

point on the equitorial line of an electric

dipole?

Watch Video Solution

27. Find an expression for electric intensity

due to a short electric dipole at any point

situated along a line inclined at an angle from

the dipole axis.

Watch Video Solution

https://dl.doubtnut.com/l/_7YP2XHyYghov
https://dl.doubtnut.com/l/_Ip2QeB4xAWDf


28. De�ne electric �eld intensity at a point.

Watch Video Solution

29. Find the electric �eld intensity at any point

on the axis of a uniformly charged ring or

loop.

Watch Video Solution

https://dl.doubtnut.com/l/_iEeokwLh4Wwi
https://dl.doubtnut.com/l/_XX0G4XtY0nZg


30. Explain the3 properties of electric lines of

force.

Watch Video Solution

31. What is meant by electric lines of force

represent ? Explain repulsion between two like

charges on their basis.

Watch Video Solution

https://dl.doubtnut.com/l/_AF0p8rbjns6w
https://dl.doubtnut.com/l/_EJpF6w026ty8


32. Derive an expression for torque

experiencedby electric dipole in a uniform

electric �eld

Watch Video Solution

33. Draw a labelled diagram showingt an

electric dipole making an angle  with a

uniform electric �eld E. Derive an expression

for the torque experienced by the dipole.

Watch Video Solution

θ

https://dl.doubtnut.com/l/_ACzCJnBlFqlb
https://dl.doubtnut.com/l/_ugEKF1UQKKEV


34. Dedce the expression for the torque acting

ona dipole of dipole moment  in the

presence of a uniform electric �eld 

Watch Video Solution

→
p

→
E

35. An electric edipole is placed in a uniform

�eld . Show that torque  acting on the

dipole is given by  wehre  is

dipole strength of the dipole.

Watch Video Solution

→
E

→
r

→
r =

→
p ×

→
E

→
p

https://dl.doubtnut.com/l/_ugEKF1UQKKEV
https://dl.doubtnut.com/l/_ccbvz9i6Xdvi
https://dl.doubtnut.com/l/_D6QtObDIMPnL


36. A dipole is placed in a uniform electric �eld.

What is the net force and torque acting on it?

Watch Video Solution

37. Find an expression for the troque

experienced by an electric dipole placed in a

uniform electric �eld. Hence, de�ne electric

dipole moment.

Watch Video Solution

https://dl.doubtnut.com/l/_D6QtObDIMPnL
https://dl.doubtnut.com/l/_90Zwnqs28xNq
https://dl.doubtnut.com/l/_iei9zlkPy1Qs


38. Derive an expression for the torque acting

on an electric dipole suspended freely in a

uniform electric �eld. How will you determine

the direction of torque?

Watch Video Solution

39. An electric dipole free to move is placed in

a uniform electric �eld. Explain with a diagram.

Its motion, when it is placed parallel to the

�eld.

https://dl.doubtnut.com/l/_iei9zlkPy1Qs
https://dl.doubtnut.com/l/_HnSJkpnrq4FQ
https://dl.doubtnut.com/l/_sBIsDkWnC5Km


Watch Video Solution

40. An electric dipole free to move is placed in

a uniform electric �eld. Explain with a diagram.

Its motion, when it is placed perpendicular to

the �eld.

Watch Video Solution

41. Derive an expression for electric �eld

intensity at a distance r from a point charge q.

https://dl.doubtnut.com/l/_sBIsDkWnC5Km
https://dl.doubtnut.com/l/_fxHKlmNFfcB5
https://dl.doubtnut.com/l/_FRGSWRwRAUAy


Watch Video Solution

42. Obtain expression for electric �eld due to a

point charge

Watch Video Solution

43. Obtain expression for electric �eld due to a

continuous distribution of charges along a

line.

Watch Video Solution

https://dl.doubtnut.com/l/_FRGSWRwRAUAy
https://dl.doubtnut.com/l/_Xf5R8DmxWVTB
https://dl.doubtnut.com/l/_Uh8fUkSznLRN


44. Obtain expression for electric �eld due to a

continuous distribution of charge over a

surface

Watch Video Solution

45. Obtain expression for electric �eld due to a

continuous distribution of charge over a

volume.

Watch Video Solution

https://dl.doubtnut.com/l/_h7g9SNMdNVsz
https://dl.doubtnut.com/l/_t3T3NuMu1fPq
https://dl.doubtnut.com/l/_x2cUnXEMRog9


46. Explain the terms electric dipole and dipole

moment. Derive a relation for the intensity of

electric �eld at an equitorial point of a electric

dipole.

Watch Video Solution

47. Derive a relation for electric �eld of an

electric dipole at a point on its equatorial line.

Watch Video Solution

https://dl.doubtnut.com/l/_x2cUnXEMRog9
https://dl.doubtnut.com/l/_XqfGWwmiPmFd
https://dl.doubtnut.com/l/_o0Pec6T00Oy3


48. What is electric �eld intensity? Give its SI

units. Derive an expression for it at a point on

the equitorial line of an electric dipole. What is

�eld, when dipole is short?

Watch Video Solution

49. De�ne electric �ed intensity and derive an

expression for it at a point on the neuttral axis

of a dipole. Also determine its direction.

Watch Video Solution

https://dl.doubtnut.com/l/_o0Pec6T00Oy3
https://dl.doubtnut.com/l/_VJDOMnKVSzid
https://dl.doubtnut.com/l/_wb5UyjXFcaWa


50. Derive a relation for electric �eld of an

electric dipole at a point on its equatorial line.

Watch Video Solution

51. Prove that for a short dipoe, the intensity

at a point on the axial line is twice that on the

equitorial line.

Watch Video Solution

https://dl.doubtnut.com/l/_wb5UyjXFcaWa
https://dl.doubtnut.com/l/_e3AeoYFYzki0


52. De�ne electric �eld intensity at a point.

Give its S.I. units. Derive an expression for the

electric �eld intensity at any point on the axial

line of an electric dipole.

Watch Video Solution

53. Obtain an expression for electric �eld

intensity at any point on equitorial line of

electric dipole. What is the direction of electric

�eld?

https://dl.doubtnut.com/l/_QbCzmDXkoNQP
https://dl.doubtnut.com/l/_V0Vd2S0RgSzd


Watch Video Solution

54. Two point charges q and -q is placed at a

distance 2a apart.Calculate the electric �eld at

a point P situated at a distance r along the

perpendicular bisector of the line joining the

charges. What is the electric �eld when

 ? Also, give the direction of electric

�eld W.r.t. electric dipole moment? .

Watch Video Solution

r > > a

https://dl.doubtnut.com/l/_V0Vd2S0RgSzd
https://dl.doubtnut.com/l/_Tlglx7TvNiCS


55. Deduce an expression for the electric �eld

 due to a system of two harges 

with position vectors  at a oint 

w.r.t the common origin O.

Watch Video Solution

→
E q1 and q2

→
r 1 and

→
r 2

→
r

56. Find the electric �eld intensity at any point

on the axis of a uniformly charged ring or

loop.

Watch Video Solution

https://dl.doubtnut.com/l/_Ex3mY2QI0zG1
https://dl.doubtnut.com/l/_rCCaN9WTZcyM


57. Find the electric �eld intensity at any point

on the axis of a uniformly charged ring or

loop.

Watch Video Solution

58. A crcular loop of charge is placed in YZ-

plane with its centre at the origin. Find

expression for electric �eld at a point on X-

axis.

Watch Video Solution

https://dl.doubtnut.com/l/_rCCaN9WTZcyM
https://dl.doubtnut.com/l/_v7lSI1YJ5HZp
https://dl.doubtnut.com/l/_QOvhp9QPtFMd


59. A thin circular ring of radius r is charged

uniformaly so that its linear charge density

becomes . Derive an expression for the

electric for the electric �eld at a point P at a

distance x from it along the axis of the ring.

Hence, prove that at large distances (x>>r), the

ring behaves as a point charge.

Watch Video Solution

λ

https://dl.doubtnut.com/l/_QOvhp9QPtFMd
https://dl.doubtnut.com/l/_WWF6YiJBq1OS


60. Derive an expression for torque

experiencedby electric dipole in a uniform

electric �eld

Watch Video Solution

61. Derive an expression for torque

experiencedby electric dipole in a uniform

electric �eld

Watch Video Solution

https://dl.doubtnut.com/l/_ai7oeR3VgXPp
https://dl.doubtnut.com/l/_uMPMzZT0Oo9L
https://dl.doubtnut.com/l/_C6nzPZNUtCVz


62. Draw a labelled diagram showingt an

electric dipole making an angle  with a

uniform electric �eld E. Derive an expression

for the torque experienced by the dipole.

Watch Video Solution

θ

63. A dipole is placed in a uniform electric �eld.

What is the net force and torque acting on it?

Watch Video Solution

https://dl.doubtnut.com/l/_C6nzPZNUtCVz
https://dl.doubtnut.com/l/_sy01hrGuXvTY
https://dl.doubtnut.com/l/_0ONuuWb6dVMo


64. An electric dipole is held in a uniform

electric �eld. The dipole is aligned parallel to

the �eld. Find the work done in rotating it

through the angle of 

Watch Video Solution

180∘

65. An electric dipole is held in a uniform

electric �eld Using suitable diagram, show that

it does not udnergo any translatory motion

Watch Video Solution

https://dl.doubtnut.com/l/_0ONuuWb6dVMo
https://dl.doubtnut.com/l/_I1zM59PsCPit
https://dl.doubtnut.com/l/_4aZ8aMqlxzuj


66. Draw a labelled diagram showingt an

electric dipole making an angle  with a

uniform electric �eld E. Derive an expression

for the torque experienced by the dipole.

Watch Video Solution

θ

67. In the electric �eld show in the �gure 

 the

electric �eld lines on the left have twice the

https://dl.doubtnut.com/l/_4aZ8aMqlxzuj
https://dl.doubtnut.com/l/_g7SfjAaTOxJm


separation as that between those on the right.

If the magnitudes of the �elds at point A is

40NC^(-1), calculate the force experienced by a

proton placed at point A . Also �nd the

magnitude of electric �eld at the point B.

Watch Video Solution

68. Calculate the magnitude and direction of

the electric �eld. Which keeps a proton just

�oating. Give that mass of proton

https://dl.doubtnut.com/l/_g7SfjAaTOxJm
https://dl.doubtnut.com/l/_6CNX0ikhPfxc


 kg, charge on proton 

 C and 

Watch Video Solution

1.67 × 10− 27

= 1.6 × 10− 19 g = 9.8ms − 2

69. A water particle of mass 10 mg and having

a charge of  stays suspended in a

room. What is the magnitude and direction of

the electric �eld in the room?

Watch Video Solution

1.5 × 10− 6C

https://dl.doubtnut.com/l/_6CNX0ikhPfxc
https://dl.doubtnut.com/l/_xiQqPsEZ11l4


70. An electron above the earth is balanced by

the gravitational force and the electric �eld of

the earth. Find the electric �eld of the earth.

Watch Video Solution

71. How many electrons should be removed

from a coin of mass 1.6 g, so that it may �oat

in an electric �eld of intensity 

directed upward.

Watch Video Solution

109NC − 1

https://dl.doubtnut.com/l/_Ilqut6bsLhVh
https://dl.doubtnut.com/l/_59dLm23dJZGZ


72. Find the time taken by a particle of mass

 kg and carrying a charge  C

to fall through a distance of 8 m in a uniform

electric �eld of intensity 

Watch Video Solution

10− 18 3.2 × 10− 19

8 × 102NC − 1

73. An electron is released with a velocity of

 in an electric �eld of 

which ahs been applied so as to oppose it

motion. What distance would the electron

5 × 106ms − 1 103NC − 1

https://dl.doubtnut.com/l/_59dLm23dJZGZ
https://dl.doubtnut.com/l/_uvUmxmOVgcoi
https://dl.doubtnut.com/l/_VFVB74QMblXy


travel and how much time could iyt take

before it is brought to rest?

Watch Video Solution

74. A charged particle of mass 1 g is

suspended through a silk thread of length 40

cm in a horizontal electric �eld.fo

. If the particle stays at a

distane of 24 cm from the wall in equilirbium,

�nd the charge on the particle.

Watch Video Solution

4.0 × 104NC − 1

https://dl.doubtnut.com/l/_VFVB74QMblXy
https://dl.doubtnut.com/l/_XqFXygPv7LzT


75. Two points charges of

 are plaed 18 cm apart.

Find the position of the point where electric

�eld is zero.

Watch Video Solution

+20μC and + 80μC

76. Two point charges of

 are placed 8 cm apart.

Find the position of the point, where electric

�eld is zero.

−16μC and + 80μC

https://dl.doubtnut.com/l/_XqFXygPv7LzT
https://dl.doubtnut.com/l/_Jr7S4s4po0ZZ
https://dl.doubtnut.com/l/_NAU6uXDesglk


Watch Video Solution

77. Shown in the �gure

 four

point charges at the corners of a square of

side 2 cm. Find the magnitude and direction of

the electric �eld at the centre O of the square,

if  Use Q = 0.02μC = 9 × 109
Nm2C − 21

4πε0

https://dl.doubtnut.com/l/_NAU6uXDesglk
https://dl.doubtnut.com/l/_ZgXtdz8BR0ns


Watch Video Solution

78. Three charges, each equal to q, are placed

at the three corners of a square of side a. Find

the electric �eld at the fourth corner of the

square.

Watch Video Solution

79. Four charges +q'+q' - q and -q are placed

respe tively at the four croners A,B,C and D

https://dl.doubtnut.com/l/_ZgXtdz8BR0ns
https://dl.doubtnut.com/l/_HbXRTx95uMGX


respectively of a square of side a . Calcualte

the force on a charge Q placed at the centre of

the square.

Watch Video Solution

80. ABC is an equilateral triangle of side 5 cm.

Charges of 

placed at points A and B respectively. Calcualte

completely the electric �eld at point C. Given

Watch Video Solution

+60statC and − 30statCare

1C = 3 × 109statC



81. Two point charges of  but opposte in

sign are placed 10 cm apart. Calculate the

electric �eld at a point distant 10 cm from the

mid point on the axial line of the dipole.

Watch Video Solution

2μC

82. Two charges eacdh of  but opposite

in sign are 1 mm apart. What is the electric

�eld at a point on the line joining them at a

distance of 10 cm from the mid-point?

0.1μC



Watch Video Solution

83. Two charges  are placed 5.0 mm

apart. Determine the electric �eld at a point

on the axis of the dipole 15 cm away from its

centre 0 on the side of the positive charge

Watch Video Solution

±10μC

84. Two charges  are placed 5.0 mm

apart. Determine the electric �eld at a point 15

±10μC



cm away from point O on a line passing

through O and normal to the axis of the

dipole.

Watch Video Solution

85. The electric �eld at a point on the axial line

at a distance of 10 cm from te centre of an

electric dipole is  in air, while

at a distance of 20 cm, the electric �eld is

. Calculate the length of the

electric dipole.

3.75 × 105NC − 1

3 × 104NC − 1



Watch Video Solution

86. An electric dipole of dipole moment

C m is placed in a uniform electric

�eld of  makng an angle of 

with the direction of �eld. Determine the

torque exerted y the electric �eldon the

dipole.

Watch Video Solution

4 × 10− 5

10− 3NC − 1 30∘



87. An electric dipole with diple moment

C m is aligned at  with the

direction of unifrom electric �eld of

. Calculate magnitude of the

torque acting on the dipole.

Watch Video Solution

4 × 10− 9 30∘

5 × 10− 3NC − 1

88. A dipole consisting of an electron and a

proton separated by a distance  m

is situated in an electric �eld of intensity

4 × 10− 10



 at an angle orf  with the

�eld. Calculate the dipole moment and the

torque acting on it.

Watch Video Solution

3 × 105NC − 1 30∘

89. An electric dipole, when held at  with

respect to a uniform electrc �eld of

 experienes a troque of 

. Calculate dipole moment of the

dipole.

Watch Video Solution

30∘

3 × 104NC − 1

27 × 1025Nm



90. An electric diple is placed at angle of 

with an electric �eld of strength

. It experiences a torque equal

to  Nm. Calculate the charge on

the dipole, if dipole is of length 4 cm.

Watch Video Solution

60∘

4 × 105NC − 1

8√3 × 10− 5

91. An electric dipoel consists of two equal and

opposite charges placed 2 cm apart. When the

dipole is placed in a uniform electric �eld of



strength , it experiences a maximum

torque of . Find the magnitude

of each charge.

Watch Video Solution

105NC − 1

0.2 × 10− 3Nm

92. A copper ball of density  cm in

diameter is immersed in oil of density

. If the ball remains suspended in oil

in a uniform electric �eld of intensity

 acting in upward direction,

what is the charge on the ball?

8.6gcm − 3

0.8gcm − 3

36, 000NC − 1



Watch Video Solution

93. A charge of C is distributed

uniformly over the circumference of a

conducting ring of radius 0.3 m. Calculate the

�eld intensity at a point on the axis of the ring

at 0.4 m from its centre. Also, calculate the

electri �eld at the centre of the ring.

Watch Video Solution

4 × 10− 9



94. A dipole consists of two charges

 separated by a certain

distance. Let they be located at x=6.0 cm, y = 0

and x = 6.0 cm, y= 0 respectively. Calculate the

�eld strength at a point x = 0, y = 8 cm.

Watch Video Solution

+10μC and − 10μC

95. An inclined plane making an angle of 

with the horizontal is placed in a uniform

horizontal electric of 100 V  as shown in

30∘

m − 1



the �gure 

 A

particle of mass 1 kg and charge 0.01 C is

allowed to slide down from rest from a height



of 1 m. If the coe�cient of frictio nis 0.2, �nd

the time it will take the particle to reach the

bottom.

Watch Video Solution


