
PHYSICS

BOOKS - CHHAYA PHYSICS (BENGALI ENGLISH)

ELECTRIC FIELD

Numerical Examples

1. A 196 dyne force acts between two point charges

separated by a distance 6 cm. If the magnitude of one

charge is 4 times that of the other, calculate the charges

on each.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_SvyR87drEuin


2. In free space the force between two charges separated

by constant distance is 9 dyn. When a charges and place

in a medium of dielectric constant k, the forces between

them becomes 4 dyn,. Then �nd the value of k

Watch Video Solution

3. A pith ball having charge  esu and mass 0.1 g

remians suspended at rest in air 2 cm below an insulated

charged sphere.What is the amount of charge on the

sphere and what is the nature of that charge? 

Given 

Watch Video Solution

−20

g = 980cm. s− 2

https://dl.doubtnut.com/l/_SvyR87drEuin
https://dl.doubtnut.com/l/_cDsCDli8xNVJ
https://dl.doubtnut.com/l/_oCK47405om71


4. The weight of each of two small metal spheres having

same amount of charge is 3g. The two spheres are

suspended with tow threads of length 13 cm each from a

point. Due to mutual repulsion they are at rest at a

distance of 10 cm. Determine the charge on each sphere

and tension in the threads.

Watch Video Solution

5. Two similar balls are suspended from a point by two

silk thread, each of length l. Each ball of mass m contains

q amount of charge. If the angle between the two threads

https://dl.doubtnut.com/l/_oCK47405om71
https://dl.doubtnut.com/l/_UWghn0q3XTFM
https://dl.doubtnut.com/l/_y4niTF6Jj7jo


is very small, show that the distance between the centres

of the two balls at equilibrium is 

Watch Video Solution

x = ( )
1 / 3

2q2l

mg

6. A+250 esu of charge P is On the line joining other two

charges  (  esu of charge ) and  esu of

charge) in between them. Distance of P from Q is 5 cm

and from R it is 10 cm. What the resultant force acting on

P? 

(##CHY_DMB_PHY_XII_P1_U01_C02_SLV_006_Q01.png"

width="80%">

Watch Video Solution

Q +50 R( − 300

https://dl.doubtnut.com/l/_y4niTF6Jj7jo
https://dl.doubtnut.com/l/_X6Pz7i3PKpCJ
https://dl.doubtnut.com/l/_D3ev7Tj75S7J


7. Three positive charge 3 esu, 4 esu and 5 esu are placed

at the vertices of an equilateral triangle of side 10 cm.

What is the force acting the largest charge?

Watch Video Solution

8. Two particles are placed in air seperated by a distance

of 10 cm. 20 esu charge is distributed between them in

such a way that the force of repulsion between them is

maximum. What is the value of this maximum repulsive

force in dyne?

Watch Video Solution

https://dl.doubtnut.com/l/_D3ev7Tj75S7J
https://dl.doubtnut.com/l/_EXXCuhHYwk1J


9. Three identical small spheres each of mass 0.1 g are

suspended by three silk threads each of length 20 cm

from a certain point. How much charge should be given

to each sphere so that each thread will make an angle of

 with the vertical? You may suppose that each sphere

has equal charge.

View Text Solution

30∘

10. Three point charge are lying along the x-axis. IF two

charges  and  are placed at 

m and , repectively and the third

positive charge is so located between the �rst two

q1 = − 2C q2 = − 3C

x1 = 2 x2 = − 1m

https://dl.doubtnut.com/l/_Tmk8hAYY9bQq
https://dl.doubtnut.com/l/_ZmImFpmiujyA


charges that the resultant force on it is zero, �nd the

position of the third charge.

Watch Video Solution

11. Two negative point charges each of magnitude 2 esu

and another point charge q are lying on a straight line.

Each of the charges are in equilibrium. Determine the

position, value and the nature of the charge q.

Watch Video Solution

12. A shower of protons from outer space deposits equal

amounts of charge  on the earth and the moon. The+q

https://dl.doubtnut.com/l/_ZmImFpmiujyA
https://dl.doubtnut.com/l/_fXJe5MOc3Fte
https://dl.doubtnut.com/l/_mIS6jLEtYiNO


electrostatic repulsion then exactly counterbalances the

gravitational attraction. Find the amount of charge q.

Watch Video Solution

13. The electrostatic force between two point charges and

the gravitational attractive force between two point

masses- both are inversely proportional to the square of

the distance between the charges and the masses,

respectively. 

(1)(a) Compare the eletrostatic force  and the

gravitational force  between an electron and a

proton. (b) Compare  and  between two protons.  

(ii) Find out the accelerations of an electron and of a

(FC)

(FG)

FC FG

https://dl.doubtnut.com/l/_mIS6jLEtYiNO
https://dl.doubtnut.com/l/_zVUhCXD10BSm


proton due to the electrostatic force between them when

htey are placed at a distance of 

Watch Video Solution

1Å

14. Three charges q,q and  are kept in the three

vertices of an equilateral triangle of side l. Find out the

resultant force on each of the charges.

Watch Video Solution

−q

15. Three charges are placed at the vertices of an

equilateral triangle of side l. Each of the charges is q. Find

out the force on a charge Q placed at the center of mass

of the triangle.

https://dl.doubtnut.com/l/_zVUhCXD10BSm
https://dl.doubtnut.com/l/_qjsw9WEGFMOT
https://dl.doubtnut.com/l/_gfmGAceikNuS


Watch Video Solution

16. Two small metal spheres of equal volume are

oppositely charged and are kept 0.5 m apart in vaccum.

The attractive force between them is 0.144 N. But a

repulsive force of 0.081 N acts between them after they

are momentarily connected with a conducting wire. Find

out the initial charges on the two spheres.

Watch Video Solution

17. Two charges of equal magnitude  C

separated by a silk thread of length 1 m are placed on an

2 × 10− 8

https://dl.doubtnut.com/l/_gfmGAceikNuS
https://dl.doubtnut.com/l/_g7oEu5GGUZja
https://dl.doubtnut.com/l/_rEDG66nBoTQl


insulated, smooth, horizontal surface. Calculate the

tension on the string.

Watch Video Solution

18. Three charges  and  are kept in vaccum

[Fig.]. Show that the horizontal component of the

resultant force on the charge  would be

proportional to . 

View Text Solution

−q1, + q2 −q3

−q10

+ sin θ
q2

b2

q3

a2

https://dl.doubtnut.com/l/_rEDG66nBoTQl
https://dl.doubtnut.com/l/_9cR9VhNeCnn6


19. Four charges each of , are placed at the four

corners of a square. Find out the value of a charge q

placed at the centre of the square, such that all the

charges would be at equilibrium.

Watch Video Solution

−Q

20. Two indentically charged spheres are suspended by

strings of equal lengths. The strings make an angle of

 with each other. When suspended in a liquid of

density , the angle remains the same. What is

the dielelectric constant of the liquid. The density of the

material of the spheres is 

30∘

0.8g. cm− 3

1.6g. cm− 3

https://dl.doubtnut.com/l/_9cR9VhNeCnn6
https://dl.doubtnut.com/l/_kvPtbAhng2gX
https://dl.doubtnut.com/l/_wfRDAscjzyGY


View Text Solution

21. An in�nite number of charges, each equal to  are

placed alolng x-axis at x=1m, 2m, 4m, 8 m and so on. Find

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

Watch Video Solution

4μC

22. A small ball of mass  kg having a charge of 

 is suspended by a string of length 0.8 m. Another

identical ball having the same charge is kept at the point

of suspension. Determine the miniumum horizontal

velocity which should be imparted to the lower ball, so

that it can make complete revolution.

2 × 10− 3

1μC

https://dl.doubtnut.com/l/_wfRDAscjzyGY
https://dl.doubtnut.com/l/_TP6YHifM2CRF
https://dl.doubtnut.com/l/_2TQT9EyjLpQc


Watch Video Solution

23. A rigid insulated wire frame in the form of a right

angled triangle ABC is set in a vertical plane as shown in

the �gure. Two beads, each of mass m and carrying

charges  and  are connected by a cord of length l and

kept between the arms AB and AC of the triangle. In such

a way that they can slide without friction along the arms.

When the beads are stationary, determine- (i) the angle ,

(ii) the tension in the cord and (iii) the normal reaction

on the beads. 

q1 q2

α

https://dl.doubtnut.com/l/_2TQT9EyjLpQc
https://dl.doubtnut.com/l/_uIe1ckF9CWGo


  

If the cord is now cuts what are the values of charge for

which the beads continue to remain stationary?

View Text Solution

24. A particle A having a charge of C is �xed in

a vertical wall. A second particle B of mass 100g and

having equal charge is suspended by a silk thread of

length 30 cm from the wall. The point of suspension is

located 30 cm vertically above the �rst particle. Find the

5.0 × 10− 7

https://dl.doubtnut.com/l/_uIe1ckF9CWGo
https://dl.doubtnut.com/l/_0GitbcbEes9V


angle of the thread with the vertical when it stays in

equilibrium.

View Text Solution

25. A negative charge of 20 units is placed at a distance

50 cm away from a positive charge of 80 unit. Where will

the electric �eld be zero on the line joining the two

charges?

Watch Video Solution

26. At each of the four vertices of a square of side 10 cm

there is a +20 esu of charge. Find the Intensity of electric

�eld at the point of Intersection of the two dlagonals.

https://dl.doubtnut.com/l/_0GitbcbEes9V
https://dl.doubtnut.com/l/_nDK4eBbckyA8
https://dl.doubtnut.com/l/_t5EfVz3LAoSH


Watch Video Solution

27. AB and CD are two perpendicular diameters of a circle

of circumference  cm. There are +10 esu, +10 esu, +10

esu and -10 esu of charges at A, B, C and D respectively.

What is the Intensity of electric �eld at the centre O of

the circle? What is the direction of the �eld?

Watch Video Solution

20π

28. The bob of a pendulum of weight 80 mg carries a

charge of  C. The bob is at rest in a horizontal

electric �eld of magnitude . Determine

2 × 10− 8

2 × 104V . m− 1

https://dl.doubtnut.com/l/_t5EfVz3LAoSH
https://dl.doubtnut.com/l/_nKWOMwIpTO7c
https://dl.doubtnut.com/l/_55iiPUvjWtsa


the tension in the string and angle of the string with the

vertical. Given, .

Watch Video Solution

g = 9.8m. s− 2

29. A circular copper ring of radius r, placed in vacuum,

has a charge q on it. Find out the electric �elds at the

centre of the ring.

Watch Video Solution

30. A circular copper ring of radius r, placed in vacuum,

has a charge q on it. Find out the electric �elds on the

axis of the ring at a distance x from its centre. ?

W t h Vid S l ti

https://dl.doubtnut.com/l/_55iiPUvjWtsa
https://dl.doubtnut.com/l/_xLoaIp25QOOP
https://dl.doubtnut.com/l/_8dvGKwRXJEC0


Watch Video Solution

31. A circular copper ring of radius r, placed in vacuum,

has a charge q on it. Find out the electric �elds For what

value of x would the electric �eld be maximum?

View Text Solution

32. Starting from the rest, an electron of mass  and a

proton of mass  travel through a certain distance in a

uniform electric �eld in times  and , respectively. Find

out the ratio , neglecting the in�uence of gravity.

Watch Video Solution

me

mp

t1 t2

t2 /t1

https://dl.doubtnut.com/l/_8dvGKwRXJEC0
https://dl.doubtnut.com/l/_arJyhtvIc8b6
https://dl.doubtnut.com/l/_ocf7QVVfTVSw
https://dl.doubtnut.com/l/_N260F4VY89F2


33. Calculate the radius of a charged water drop which

remains just suspended in equilibrium in the earth's

electric �eld. Charge in the water drop is equal to that of

an electron. Magnitude of the earth's electric �eld is

.  esu of charge, 

]

Watch Video Solution

10− 2statV . cm− 1 [e = 4.805 × 10− 10

g = 980cm. s− 2

34. A simple pendulum consists of a small sphere of mass

m suspended by a thread of length l. The sphere carries a

charge q. The pendulum Is placed in a uniform electric

�eld of strength E directed vertically upwards.With what

perlod will the pendulum oscillate if the electrostatic

https://dl.doubtnut.com/l/_N260F4VY89F2
https://dl.doubtnut.com/l/_EKeGacCxQX6s


force acting on the sphere is less than the gravitational

force?

View Text Solution

35. Find the electric �eld intensity at the centre of a semi

circular arc of radius r, uniformaly charged with a charge

q.

Watch Video Solution

36. An electron of charge  and mass 

 kg, travelling along the X-axis with a uniform

velocity of , enters in a uniform electric �eld of 

 acting perpendicular to the X-axis. If the

1.6 × 10− 19C

9.1 × 10− 31

106m. s− 1

103V . m− 1

https://dl.doubtnut.com/l/_EKeGacCxQX6s
https://dl.doubtnut.com/l/_pRrn7uWpxd9W
https://dl.doubtnut.com/l/_bGIo1j74B8uz


electric �eld extends over a length of 2 cm along the X-

axis, what will be the de�ection of the electron along the

direction of the �eld when it emerges from it?

Watch Video Solution

37. A charged cork ball of mass m is suspended on a light

string in the adjacent �gure. When

, the ball is in equilibrium at the

angle . Find the charge of the ball and the tension in the

→
E = (Ex î + Ey ĵ)N /C

θ

https://dl.doubtnut.com/l/_bGIo1j74B8uz
https://dl.doubtnut.com/l/_LRoubhoj1gPi


string. 

View Text Solution

38. Two point charges of 10 esu and 40 esu are located at

points A and B seperated by a distance 4 cm. Find the

electric �eld intensity at a point halfway between the

charges.

https://dl.doubtnut.com/l/_LRoubhoj1gPi
https://dl.doubtnut.com/l/_eK2YaTXq7UKA


Watch Video Solution

39. Two negative charges each of 1 unit and a positive

charge q are placed along a straight line. Find the

magnitude and position of q for which all the chargews

will remain at equilibrium? Is the equilibrium stable,

unstable or neutral in this case?

Watch Video Solution

40. Two identical balls each of mass m are hung from a

point by two silk threads of length l. Each of them has

charge q. If the angle between the two threads are

https://dl.doubtnut.com/l/_eK2YaTXq7UKA
https://dl.doubtnut.com/l/_BvgP0K8VBBpV
https://dl.doubtnut.com/l/_cpvtiQiLOPDM


negativebly small, show that equillirium distance between

the centres of the balls will be ,x

Watch Video Solution

= ( )
1 / 3

2q2l

mg

41. Due to cosmic shower same amount of cations +q are

stored in the atmosphere of the earth and the moon. If

the gravitational attraction between the earth and the

moon is exactly equal to the electric repulsion between

them. Then �nd the value of charge q stored in their

atmosphere.

Watch Video Solution

https://dl.doubtnut.com/l/_cpvtiQiLOPDM
https://dl.doubtnut.com/l/_PM1ZtrJ4nPC4


42. The value of electric �eld at a region of space is given

by, E=Ar where A=100V  and r=distance (in m) from

origin inside the electric �eld. Find the amount of charge

enclosed in a sphere of radius 20 cm centered at the

origion. Given 

Watch Video Solution

. m2

= 9 × = 9 × 109N. m2. c− 21

4πε0

101

4πε0

43. How many �eld lines would emanate from a 1 C

positive charge placed in vacuum ?

Watch Video Solution

https://dl.doubtnut.com/l/_WVFDqQss5KuB
https://dl.doubtnut.com/l/_6y3RV23bBqwg


44. A straight rod of length l placed in vacuum is charged

uniformly with an amount q of charge. Calculate the

electric �eld intensity in SI at a point on the axis of the

rod at a distance x from its nearer end. Write the result in

CGS system also.

Watch Video Solution

45. Two point charges are placed on the y - axis at

 in vacuum. The magnitude of

each charge is q. Determin the electric �eld intensity at

 on the x - axis.

View Text Solution

y = + a and y = − a

P (x, 0)

https://dl.doubtnut.com/l/_s8LP20QN69TT
https://dl.doubtnut.com/l/_8C819F6LD7W1
https://dl.doubtnut.com/l/_nJYDCkl5F6tA


46. An electic dipole placed in vacuum is formed by two

equal but opposite charges each of magnitude 

separated by a distance of 2 cm. calculate the electric

�eld intensities in the following cases : 

(i) at a point on the axis of the dipole situated at a

distance 60 cm away from its centre. 

(ii) at a point on the perpendicular bisector of the dipole

situated at a distance 60 cm away from its centre.

View Text Solution

1μC

47. Three charges q, -2q and q are placed at three vertices

of an equilateral triangle. Determine the equivalent

dipole moment of the system.

https://dl.doubtnut.com/l/_nJYDCkl5F6tA
https://dl.doubtnut.com/l/_E3zKmNa7kcIP


View Text Solution

48. Electric �eld intensities at two axial points of an

electric dipole at distances 5 cm and 10 cm from its

centre are 

respectively. The dipole is placed in air. determine the

length of the dipole.

Watch Video Solution

2.5 × 104N ⋅ C − 1 and 2 × 103N ⋅ C − 1

49. An electric dipole is formed by two equal but opposite

charges , each of magnitude , separated by a

distance of 5 cm. what is the magnitude of the torque

1μC

https://dl.doubtnut.com/l/_E3zKmNa7kcIP
https://dl.doubtnut.com/l/_FbUWYZ3EzHZW
https://dl.doubtnut.com/l/_zaRsHxU1S15K


required to place the dipole at right angles to an electric

�eld of intensity  ?

Watch Video Solution

3 × 105N ⋅ C − 1

50. An electric dipole is formed by placing charges

 at a distance 2 mm. Calculate the electric

�eld at a point on the perpendicular bisector of the axis

of the dipole situated at a distance 10 cm from the

midpoint of the dipole.

Watch Video Solution

±20 × 10− 6C

51. An electric �eld  exists in a

region. Calculate the electric �ux linked with a square

(2hai + 3haj)N ⋅ C − 1

https://dl.doubtnut.com/l/_zaRsHxU1S15K
https://dl.doubtnut.com/l/_0y2BJ1dcFV5m
https://dl.doubtnut.com/l/_dYodnvhdYvkz


plate of side 0.5 m held parallel to (i) yz - plane and (ii) xy -

plane.

Watch Video Solution

52. In vacuum (i) �nd out the electric �ux across an area

 placed in an electric �eld ,

(ii) How many electric charges are to be placed at a point

such that 4400 number of electric lines of forces with

emerge from that point ? (iii) What will be the electric �ux

through any one of the faces of a cube of side 10 cm if a

charge of 1 esu is placed at the centre of the cube ?

Watch Video Solution

→
S = 10ĵ

→
E = 2 î + 4ĵ + 7k̂

https://dl.doubtnut.com/l/_dYodnvhdYvkz
https://dl.doubtnut.com/l/_UPsVPxh2k3SU


53. An electric �ux of  is linked

with a sphere due to some charge placed in vaccum

inside the sphere. Calculate the magnitude of the charge.

Watch Video Solution

6.5 × 103N ⋅ m2 ⋅ C − 1

54. A spherical shell of radius 20 cm has  charge

placed in vacuum. Calculate the electric �eld intensity (i)

at a distance of 15 cm and (ii) at a distance of 40 cm from

the centre of the spherical shell.

Watch Video Solution

20μC

https://dl.doubtnut.com/l/_3uuFHZMMFFqi
https://dl.doubtnut.com/l/_mYKZMDgyD1V7


55. A thin straight wire of length 40 cm placed in vacuum

has  charge. Calculate the electric �eld intensity at a

distance 15 cm from the wire.

Watch Video Solution

20μC

56. A cube placed in vacuum contains a charge of

. What will be the electric �ux linked with each

face of the cube ?

Watch Video Solution

9 × 10− 9C

57. An electric �eld is expressed as 

unit. Find out the electric �ux across an area of 200 unit

→
E = (5 î + 3ĵ + 2k̂)

https://dl.doubtnut.com/l/_nuux4bEhV0Zx
https://dl.doubtnut.com/l/_FYXdSlmw7lWd
https://dl.doubtnut.com/l/_tntN5u5cBxGv


on the yz - plane in the �eld.

Watch Video Solution

58. The surface density of charge on a large vertical

positively charged plate is . A string attaches a

metal ball of mass M and charge + q with the plate. Find

out the angle between the string and the plate in

equilibrium.

Watch Video Solution

σC ⋅ m− 2

59. The classical concept of atomic structure is that

negative charges are uniformly distributed inside a

sphere of radius R keeping the nucleus of positive charge

https://dl.doubtnut.com/l/_tntN5u5cBxGv
https://dl.doubtnut.com/l/_p9xAYeSjt4jd
https://dl.doubtnut.com/l/_QIgZeLqUlX2y


Ze at the centre of that sphere. An atom as a whole is

electrically neutral. �nd out the electric �eld at a distance

r from the nucleus, according do this atomic model.

Watch Video Solution

60. A uniform electric �eld along the x - axis is given as, 

, for  

 for  

A cylinder of length 20 cm and radius 5 cm has its centre

at the origin and axis along the x - axis is placed in

vacuum. �nd out (i) the electric �ux across each of its

circular faces, (ii) the �ux across its curved surface, (iii)

the �ux across its centre outer surface and (iv) the net

charge enclosed by it.

→
E = (200 î)N ⋅ C − 1 x > 0

= ( − 200 î)N ⋅ C − 1, x < 0

https://dl.doubtnut.com/l/_QIgZeLqUlX2y
https://dl.doubtnut.com/l/_a9YNcv5miwFS


Section Relation Questions

View Text Solution

1. State Coulomb's law regarding the force of interaction

between two point charge. De�ne the unit of charge from

this law.

Watch Video Solution

2. Under what conditions is Coulomb's law valid ?

Watch Video Solution

https://dl.doubtnut.com/l/_a9YNcv5miwFS
https://dl.doubtnut.com/l/_mqnGqO7ubYhh
https://dl.doubtnut.com/l/_21ISefhNGeaB
https://dl.doubtnut.com/l/_v57TxuCfJY9c


3. De�ne 1 esu of charge

Watch Video Solution

4. De�ne 1 coulomb of charge .

Watch Video Solution

5. What is the practical unit of charge? What is its

relation with 1 esu of charge?

Watch Video Solution

6. What do you mean by electronic charge unit?

https://dl.doubtnut.com/l/_v57TxuCfJY9c
https://dl.doubtnut.com/l/_jyJQIuoRF1sY
https://dl.doubtnut.com/l/_lU6BEo5kMnYW
https://dl.doubtnut.com/l/_IjyD66OdwZ5V


Watch Video Solution

7. What do you mean by dielectric constant of a medium ?

What is its unit ?

Watch Video Solution

8. Show that in CGS system the magnitudes of the

permitivity and the dielectric constant of a medium are

numerically equal.

Watch Video Solution

https://dl.doubtnut.com/l/_IjyD66OdwZ5V
https://dl.doubtnut.com/l/_iD3prfgc2kO6
https://dl.doubtnut.com/l/_Tm7mHTfsvv8g


9. Compare the electrostatic force acting between two

charged particles and the gravitational force acting

between them.

Watch Video Solution

10. Estimate the force acting on a test charge due to (i) a

linear distribution ,(ii) a surface distribution and (iii) a

spatial distribution of charges .

Watch Video Solution

11. Write down the vector form of Coulomb's law of

electrostatics. What is its importance ?

https://dl.doubtnut.com/l/_jc9CMuVefM96
https://dl.doubtnut.com/l/_QEjirsw95Fev
https://dl.doubtnut.com/l/_ujqJIDXgb4Dt


Watch Video Solution

12. State and explain the principle of superposition for

estimating the resultant force acting on a charge due to

a number of other surrounding charges .

Watch Video Solution

13. De�ne an electric �eld.

Watch Video Solution

14. What do you mean by a uniform electric �eld?

W t h Vid S l ti

https://dl.doubtnut.com/l/_ujqJIDXgb4Dt
https://dl.doubtnut.com/l/_sIVseGRofLtn
https://dl.doubtnut.com/l/_ZbW2ThgzSXhw
https://dl.doubtnut.com/l/_PBbKbWdVv2em


Watch Video Solution

15. What do u mean by the intensity of an electric �eld? Is

it a vector or a scalar quantity? What is the unit in CG

system and SI?

Watch Video Solution

16. Determine the electric �eld at a distance r from a

point charge.

Watch Video Solution

https://dl.doubtnut.com/l/_PBbKbWdVv2em
https://dl.doubtnut.com/l/_mcTGZ2CeDai6
https://dl.doubtnut.com/l/_GX2TdkbU1nv3


17. Determine the electric �eld at a point near a charged

conductor. How does this value change at various points

near the surface of an irregular shaped conductor?

Watch Video Solution

18. From the de�nation of an electric �eld, show that its

unit in Si is 

Watch Video Solution

V . m− 1

19. De�ne electric �eld lines.

Watch Video Solution

https://dl.doubtnut.com/l/_KBsM1VCx7aEJ
https://dl.doubtnut.com/l/_KH3GpZSYJrYy
https://dl.doubtnut.com/l/_ezUguiBgTlKG


20. Two �eld lines do not intersect each other. Explain.

Watch Video Solution

21. Indicate the magnitude of all electric �eld in terms of

�eld lines.

Watch Video Solution

22. Two point charges each of magnitude +q are placed at

a distance r from each other. Draw the lines of force in

this case.

Watch Video Solution

https://dl.doubtnut.com/l/_V8yqvdDThd8K
https://dl.doubtnut.com/l/_MybeqoyRI81p
https://dl.doubtnut.com/l/_YYZTaP8pyN2k


23. What do you mean by neutral point in an electric

�eld? Does any such point exist?

Watch Video Solution

24. Draw the lines of force for an isolated positive charge

Watch Video Solution

25. Draw the lines of force for an isolated negative charge

Watch Video Solution

https://dl.doubtnut.com/l/_FjmGf4se3X9Z
https://dl.doubtnut.com/l/_HoSkDpDhrsPf
https://dl.doubtnut.com/l/_ZXmlx9oPXrim


26. Draw the lines of force for an uniform electric �eld.

Watch Video Solution

27. Can a �eld line starting from a conductor end on it?

Justify your answer.

Watch Video Solution

28. State the properties of electric �eld lines.

Watch Video Solution

https://dl.doubtnut.com/l/_waCoAS0zi76S
https://dl.doubtnut.com/l/_NvLZ6iMeoJ6j
https://dl.doubtnut.com/l/_tmuGuCOmwuIh


29. The electric �eld just outside the surface of a

conductor is normal to the surface. Why?

Watch Video Solution

30. What is an electric dipole ?

Watch Video Solution

31. what do you mean by electric dipole moment ? What is

its direction ?

Watch Video Solution

https://dl.doubtnut.com/l/_yM7la3CyjHAs
https://dl.doubtnut.com/l/_uvBqdh6SzTrY
https://dl.doubtnut.com/l/_RR3hjhpjFIMq
https://dl.doubtnut.com/l/_ki5X6x7SNxlU


32. De�ne the term 'electric dipole moment ' with unit.

Watch Video Solution

33. Write the unit of electric dipole moment in CGS

system and in SI.

Watch Video Solution

34. Express in vector form the torque acting on an

electric dipole placed in a uniform electric �eld.

Watch Video Solution

https://dl.doubtnut.com/l/_ki5X6x7SNxlU
https://dl.doubtnut.com/l/_WEEbdx2j7ML8
https://dl.doubtnut.com/l/_lWfVA6kexReu


35. An electric dipole is placed in a uniform external �eld

. Show that the torque on the dipole is given by

 , where  is the dipole moment.

Watch Video Solution

→
E

→
τ =

→
p ×

→
E

→
p

36. Determine the electric �eld intensity at a point on the

axis of an electric dipole. If the dipole is very small, how

with the �eld intensity be modi�ed ?

Watch Video Solution

37. Determine the electric �eld intensity at a point on the

perpendicular bisector of an electric dipole. If the dipole

https://dl.doubtnut.com/l/_0zEOFOTtlRIQ
https://dl.doubtnut.com/l/_C4BIjy7uZ73t
https://dl.doubtnut.com/l/_3CeDfZ13W4Xb


is very small, how will the �eld intensity be modi�ed ?

Watch Video Solution

38. Determine the torque acting on an electric dipole

placed in a uniform electric �eld.

Watch Video Solution

39. When does the torque acting on an electric dipole

placed in a uniform electric �eld become maximum and

minimum ? What are the maximum and minimum values

of the torque ?

Watch Video Solution

https://dl.doubtnut.com/l/_3CeDfZ13W4Xb
https://dl.doubtnut.com/l/_ts3sHELsQAEv
https://dl.doubtnut.com/l/_VwkoEEjmGfhF


40. Show that the ratio of electric �elds at equal

distances on the axis and on the perpendicular bisector

for a small dipole is 2 : 1.

Watch Video Solution

41. Determine the electric �eld intensity at any point

 due to an electric dipole.

Watch Video Solution

P (r, θ)

42. How is an area expressed as a vector ?

Watch Video Solution

https://dl.doubtnut.com/l/_Tv2uNsWKiR8w
https://dl.doubtnut.com/l/_iOTNPsiQdMzp
https://dl.doubtnut.com/l/_0QTHbQyl4Pab


43. De�ne electric �ux and electric �ux density. Write the

dimension of electric �ux.

Watch Video Solution

44. What is the unit of electric �ux in SI ?

Watch Video Solution

45. State Gauss' theorem in electrostatics.

Watch Video Solution

https://dl.doubtnut.com/l/_izy7aoFaajmf
https://dl.doubtnut.com/l/_gaQgHzT8EGn2
https://dl.doubtnut.com/l/_IPkKXLQZFqea


46. Show with the help of Gauss' theorem that the

intensity of the electric �eld inside a charged thin

spherical shell is zero.

Watch Video Solution

47. Determine the electric �eld intensities at external and

internal points due to a charged thin spherical shell with

the help of Guass' theorem.

Watch Video Solution

48. Calculate the electric �eld at a distance r from an

in�nitely long charged wire of linear charge density  . λ

https://dl.doubtnut.com/l/_HXMPfj7Jbksj
https://dl.doubtnut.com/l/_uo943n5zHoIX
https://dl.doubtnut.com/l/_T6O8FnYvicXs


Or, Apply Gauss' theorem to �nd intensity at a point

outside due to an in�nitely long thin, uniformly charged

straight wire.

Watch Video Solution

49. Determine the electric �eld intensity at a point near a

uniformly charged in�nite plane lamina.

Watch Video Solution

50. Show that the intensity of the electric �eld at an

external point due to a uniformly charged thin spherical

shell is the same as if the whole charge were situated at

its centre.

https://dl.doubtnut.com/l/_T6O8FnYvicXs
https://dl.doubtnut.com/l/_whGOcEOHzsdL
https://dl.doubtnut.com/l/_TLDrZhHI8KLl


Higher Order Thinking Skill Questions

Watch Video Solution

1. Two charges,  are separated by a distance

d. At which points will the resultant electric �eld intensity

be directed parallel to the line joining the charges ?

Watch Video Solution

+q and − q

2. Two point charges are separated by a certain distance.

Electric �eld intensity is zero at a point in between the

two charges. What can we conclude about the charges ?

https://dl.doubtnut.com/l/_TLDrZhHI8KLl
https://dl.doubtnut.com/l/_rMU7XG8xaN5Z
https://dl.doubtnut.com/l/_fpxzHeUFzStK


A. If the intensity of electric �eld is zero at a point in

between two charges, we conclude that the two

charges are of the same nature. If the charges are

not of the same, nature, the electric �eld due to the

two charges will act in the same direction. Thus the

resultant �eld will not be zero.

B. 

C. 

D. 

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_fpxzHeUFzStK
https://dl.doubtnut.com/l/_mjV0qc22lofx


3. A ring of radius R carries a uniformly distributed charge

 A point charge  is placed on the axis of the ring

at a distance  from its centre and than released. Will

the charge -q execute a simple harmonic motion along

the axis of the ring ?

A. In this case, it can be shown that the force on the

point charge -q is inversely proportional to the

square of its distance from the centre of the ring.

This is not the characteristics of a simple harmonic

motion. So the particle will not execute a simple

harmonic motion.

B. 

+Q. −q

2R

https://dl.doubtnut.com/l/_mjV0qc22lofx


C. 

D. 

Answer:

Watch Video Solution

4. Two small balls have equal posltive charges Q

(coulomb). They are suspended by two insultating strings

of equal length L (metre) from a hook �xed to a stand.

The whole set up is taken to a satelllte in space where

there is no gravity (state of welghtlessness). Calculate the

angle between the two strings and tension in each string

in newton.

Watch Video Solution

https://dl.doubtnut.com/l/_mjV0qc22lofx
https://dl.doubtnut.com/l/_GVWV79gnozXZ


5. A charge q is placed at the mid-point of the line joining

two equal charges Q. For what value of q will the system

of the three charges be in equlllbrium?

Watch Video Solution

6. Two equal negative charges -q are �xed at points (0,a)

and (0,-a) on the Y-axis. A positive charge Q is released

from rest at the point (2a,0) on the X-axis. Will the charge

Q execute simple harmonic motion?

Watch Video Solution

https://dl.doubtnut.com/l/_GVWV79gnozXZ
https://dl.doubtnut.com/l/_ETFm7lwFcR43
https://dl.doubtnut.com/l/_Tasr1Ki8CPE3
https://dl.doubtnut.com/l/_wOvQIA14DTkV


7. A piont charge q moves from point P to point S along

the path PQRS [Fig.2.73] in a unlform electric �eld E

pointing parallel to the positive X-axis. The coordinates of

P, Q, R and S are (a,b,0), (2a, 0, 0), (a,-b,0) and (0,0,0)

respectively. Determine the work done by the �eld in the

above process. 

View Text Solution

https://dl.doubtnut.com/l/_wOvQIA14DTkV


8. The presence of matter alters the net force acting

between two charges. Explain.

Watch Video Solution

9. What is the di�erence between the electrical e�ects

due to a point charge at rest and that in motion?

Watch Video Solution

10. What is the signi�cance of Gauss' theorem? Is it

applicable to any other �elds other than electric �eld?

Watch Video Solution

https://dl.doubtnut.com/l/_kI7Wo6m2CCIj
https://dl.doubtnut.com/l/_Peap1dr8AzxI
https://dl.doubtnut.com/l/_INtKaOYPHsZd


11. Can a �eld line start from a charged conductor and

end on it? Answer with reason.

Watch Video Solution

12. Two lines of force in an electric �eld never intersect

each other. Why?

Watch Video Solution

13. An electric dipole is placed in a uniform electric �eld in

such a way that its axis lies along the electric �eld. Does

any force or torque act on the dipole?

Watch Video Solution

https://dl.doubtnut.com/l/_FhR2aZg8QF2c
https://dl.doubtnut.com/l/_G6VJGqcHkb3e
https://dl.doubtnut.com/l/_NPgLXlw3CTaP


14. An electric dipole is placed in a uniform electric �eld in

with its axis inclined at a certain angle with the �eld. Does

any force or torque act on the dipole?

Watch Video Solution

15. What should be the angle of a �eld line with the

normal to a surface so that �ux linked with the surface

becomes maximum?

Watch Video Solution

https://dl.doubtnut.com/l/_NPgLXlw3CTaP
https://dl.doubtnut.com/l/_CJLAGUT3Tnd9
https://dl.doubtnut.com/l/_hhySBTEtktIa


16. If an electric dipole is placed in a non-uniform electric

�eld, does any torque or force act on the dipole?

Watch Video Solution

17. Eight electric dipoles each with charge e are placed

inside a cube. What should be the total electric �ux linked

with the cube?

Watch Video Solution

18. A cylinder is lying with axis parallel to uniform electric

�eld . What is the total �ux through the cylinder with

cross-section S and length L ?

→
E

https://dl.doubtnut.com/l/_tOPzkUBu6vP6
https://dl.doubtnut.com/l/_SnLZdz1Ow1Ki
https://dl.doubtnut.com/l/_uJdYyEkcbHeO


Watch Video Solution

19. An electric dipole is situated in a uniform electric �eld

 such that its moment  is aligned in the direction of

the �eld. Is the equilibrium of the dipole stable or

unstable? If  and  are in opposite directions, what

will be the nature of the equilibrium?

Watch Video Solution

→
E

→
p

→
p

→
E

20. The electric �eld due to a small dipole of length 2l at

distance  from the centre of the dipole on

the axial line is E. What is the distance of the point on the

r(r > > l)

https://dl.doubtnut.com/l/_uJdYyEkcbHeO
https://dl.doubtnut.com/l/_r3Gqmsggx01o
https://dl.doubtnut.com/l/_KfhRBYz7p1aX


perpendicular bisector of the dipole from its centre in

which the electric �eld intensity is E ?

Watch Video Solution

21. A particle of mass m is attached to one end of missless

rigid non-conducting rod of length . Another particle of

the same mass is attached to the other end of the rod.

Two particles carry charges +q and -q . This arrangement

is held in the region of uniform electric �eld E such that

the rod makes and angle  with the �eld

direction. Find an expression for the minimum time that

is needed for the rod to become parallel to the �eld after

it is set free.

View Text Solution

l

θ( < 5∘ )

https://dl.doubtnut.com/l/_KfhRBYz7p1aX
https://dl.doubtnut.com/l/_9oTmV8mxQv2b


22. A uniform non-conducting rod of mass m and length 

has linear charge densities  and  on its two halves,

as shown in the �gure. It is hinged at its midpoint, so that

it can rotate freely about the mid-point in a uniform

electric �eld E parallel to X-axis. The rod is rotated by a

small angle  and released. Calculate the time

period of small oscillations of the rod.

View Text Solution

l

+λ −λ

θ( < 4∘ )

23. Two in�nitely large sheets having charge densities 

and  respectively  are placed near each other

separated by distance d . A charge q is placed in between

σ1

σ2 (σ1 > σ2)

https://dl.doubtnut.com/l/_9oTmV8mxQv2b
https://dl.doubtnut.com/l/_fpoD28PZjV3t
https://dl.doubtnut.com/l/_xEJ0D1MyUKj2


two plates such that therefore is no e�ect on charge

distribution on plates. Now this charge is moved at an

angle of  with the horizontal towards plate having

charge density  by distance a . Find the work

45∘

σ2 (a < d)

https://dl.doubtnut.com/l/_xEJ0D1MyUKj2


done by electric �eld in the process. 

View Text Solution

https://dl.doubtnut.com/l/_xEJ0D1MyUKj2


24. A small charge is placed at a point in a static electric

�eld. Will the charge move along the electric line of force

passing through that point?

Watch Video Solution

25. Two point charges  and  are separated by a

distance  but the electric �eld is not  on any point

joining the two points. What can be concluded from this?

Watch Video Solution

e1 e2

d 0

26. Force between two charges depends on the presence

of the material between them - explain.

https://dl.doubtnut.com/l/_AApQ1t0l07fQ
https://dl.doubtnut.com/l/_LZFsJio6j99R
https://dl.doubtnut.com/l/_T1toySuuybC7


Watch Video Solution

27. Charge Q is distributed between two paraticles. What

should be the value of charges on the particles so that

the repulsive force acting between them is maximum?

Watch Video Solution

28. A free electron and a free proton are placed in an

uniform electric �eld. Compare their acceleration and the

force acting on them. [Rest mass of electron

 and rest mass of proton 

]

Watch Video Solution

= 9.1 × 10− 31kg

= 1.67 × 10− 27kg

https://dl.doubtnut.com/l/_T1toySuuybC7
https://dl.doubtnut.com/l/_mUZK3SZye11f
https://dl.doubtnut.com/l/_yXBDfT1i2P16


29. Why electric �elds just outside the surface of a

conductor is perpendicular to the surface?

Watch Video Solution

30. In case of �eld outside a uniformly charged sphere,

the charge can be assumed to be concentrated at the

centre at the sphere . How can you prove it.

Watch Video Solution

31. How the force acting between two charges will change

if the air medium betweeen them is replaced by metalic

https://dl.doubtnut.com/l/_yXBDfT1i2P16
https://dl.doubtnut.com/l/_F9x5LuD2t5AO
https://dl.doubtnut.com/l/_DCebUnUEtci5
https://dl.doubtnut.com/l/_YvSGkgSBaWSj


plate?

Watch Video Solution

32. If a positively charged particle is kept at the points A

and B in an electric �eld shown in Fig. , then at which

point the particle will feel more force and why ? 

View Text Solution

https://dl.doubtnut.com/l/_YvSGkgSBaWSj
https://dl.doubtnut.com/l/_HplqWQ2BrmA4
https://dl.doubtnut.com/l/_BpKYpNlD9A5q


Ncert Textbook Questions With Answer Hint

33. If the area of cross section of the cylinder is S , then

what will be the electric �ux through the cylinder? 

View Text Solution

1. An electrostatic �eld is a continuous curve. That is, a

�eld line cannot have sudden breaks. Why not?

Watch Video Solution

https://dl.doubtnut.com/l/_BpKYpNlD9A5q
https://dl.doubtnut.com/l/_NACwOT9dknPS


2. Check that the ratio  is dimensionless.

From the table of physical constants, determine the value

of this ratio. What does the ratio signify? 

View Text Solution

ke2 /Gmemp

3. Fig. shows the track of three charged particles in

uniform electrostatic �eld. Give the signs of the three

https://dl.doubtnut.com/l/_FzqoreqaFFbW
https://dl.doubtnut.com/l/_MjQURN5Gle7z


charges. Which particles has the highest charge to mass

ratio. 

View Text Solution

4. Careful measurement of the electric �eld at the surface

of a black box indicates that the net outward �ux through

the surface of the box is . 

(a) What is the net charge inside the box? 

(b) If the net outward �ux through the surface of the box

8.0 × 103N ⋅ m2 ⋅ C − 1

https://dl.doubtnut.com/l/_MjQURN5Gle7z
https://dl.doubtnut.com/l/_2UIQGiUa0ypH


where zero, could you conclude that there where no

charges inside the box? Why or why not ?

Watch Video Solution

5. A point charge of  is a placed at a distance 5 cm

directly above the centre of a square of side 10cm, as

shown in �gure. What is the magnitude of the electric �ux

10μC

https://dl.doubtnut.com/l/_2UIQGiUa0ypH
https://dl.doubtnut.com/l/_bKrXcx0fBtuY


through the square . 

View Text Solution

6. A conducting sphere of radius 10 cm has an unknown

charge. If the electric �eld 20cm from the centre of the

https://dl.doubtnut.com/l/_bKrXcx0fBtuY
https://dl.doubtnut.com/l/_vgsOEeaveq7A


sphere is  and points radially inward,

what is the net charge on the sphere ?

Watch Video Solution

1.5 × 103N. C − 1

7. Two large, thin metal plates are parallel and close to

each other. On their inner faces, the plates have surface

charge densities of opposite signs and of magnitude

 .What is the electric �eld  

In the outer region of the �rst plate ?

Watch Video Solution

17.0 × 10− 22C. m− 2

8. Two large, thin metal plates are parallel and close to

each other. On their inner faces, the plates have surface

https://dl.doubtnut.com/l/_vgsOEeaveq7A
https://dl.doubtnut.com/l/_AJkyEBcit0Zs
https://dl.doubtnut.com/l/_XIhueXRxlTQq


charge densities of opposite signs and of magnitude

 .What is the electric �eld  

In the outer region of the second plate ?

Watch Video Solution

17.0 × 10− 22C. m− 2

9. Two large, thin metal plates are parallel and close to

each other. On their inner faces, the plates have surface

charge densities of opposite signs and of magnitude

 .What is the electric �eld  

between the plate ?

Watch Video Solution

17.0 × 10− 22C. m− 2

https://dl.doubtnut.com/l/_XIhueXRxlTQq
https://dl.doubtnut.com/l/_uDyCn72B9pIy


10. In a certain region of space, electric �eld is along the

z-direction throughout. The magnitude of the electric

�eld is, however, not constant but increases uniformly

along the positive z-direction, at the rate of 

per metre. What are the force and torque experienced by

a system having a total dipole moment equal to  C.

m in the negative z-direction.

Watch Video Solution

105N. C − 1

10− 7

11. A conductor A with a cavity as shown in Figure is given

a charge Q. Show that the entire charge must appear on

the outer surface of the conductor.

View Text Solution

https://dl.doubtnut.com/l/_kHhQ2jFCJD2G
https://dl.doubtnut.com/l/_HaLvCOKW2SCc


12. A hollow sphere  is taken with charge  on it.

Another conductor  with charge  is inserted into the

cavity keeping  insulated from . Show that the total

charge on the outside the surface of A is 

Watch Video Solution

A Q

B q

B A

(Q + q).

13. A sensitive instrument is to be shielded from the

strong electrostatic �elds in its environments . Suggest a

https://dl.doubtnut.com/l/_HaLvCOKW2SCc
https://dl.doubtnut.com/l/_5s0Ks6IfqXX6
https://dl.doubtnut.com/l/_KMgYAFJwSMgX


possible way. 

View Text Solution

14. A hollow charged conductor has a tiny hole cut into

its surface. Show that the electric �eld in the hole is

, where  is the unit vector in the outward

direction, and  is the surface density of charge near the

hole .

View Text Solution

n̂
σ

∈0
n̂

σ

https://dl.doubtnut.com/l/_KMgYAFJwSMgX
https://dl.doubtnut.com/l/_v9UKCE5cY93l


15. It is now believed that protons and neutrons ( which

constitute nucleI of ordinary matter ) are themselves

built out of more elementary units called quarks. A

proton and a neutron consist of three quarks each. Two

types of quarks, the so called 'up' quark ( denoted by 'u')

and 'down' quark ( denoted by 'd') of charge  and 

 respectively , together with electrons build up

ordinary matter. Suggest a possible quark composition of

a proton and a neutron.

Watch Video Solution

e
2

3

e
−1

3

16. Consider an arbitrary electrostatic �eld con�guration

A small test charge is placed at a null point ( i.e., where

https://dl.doubtnut.com/l/_VDXT6pEvPv1k
https://dl.doubtnut.com/l/_s4Zj7Z2YIReb


 of the con�guration. Show that the equilibrium

of the test charge is necessarily unstable.

View Text Solution

→
E = 0)

17. Verify this result for the simple con�guration of two

charges of the same magnitude and sign placed at a

certain distance apart.

View Text Solution

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

 at a distance of 2 cm. Calculate the linear

charge density.

W h Vid S l i

9 × 104N. C − 1

https://dl.doubtnut.com/l/_s4Zj7Z2YIReb
https://dl.doubtnut.com/l/_X3xAmGLpydCE
https://dl.doubtnut.com/l/_C7hrsa0QAu8x


Watch Video Solution

19. A spherical conductor of radius 12 cm has a charge of

 distributed uniformly on its surface. What

is the electric �eld 

inside the sphere ?

Watch Video Solution

1. 6 × 10− 7C

20. A spherical conductor of radius 12 cm has a charge of

 distributed uniformly on its surface. What

is the electric �eld 

just outside the sphere ?

Watch Video Solution

1. 6 × 10− 7C

https://dl.doubtnut.com/l/_C7hrsa0QAu8x
https://dl.doubtnut.com/l/_J9ixZdm6bBew
https://dl.doubtnut.com/l/_aUIn8BCzm8QZ


21. A spherical conductor of radius 12 cm has a charge of

 distributed uniformly on its surface. What

is the electric �eld 

at a point 18 cm from the centre of the sphere ?

Watch Video Solution

1. 6 × 10− 7C

22. Two charge conducting spheres of radii a and b are

connected to each other by a wire. What is the ratio of

electric �eld at the surfaces of the two spheres ?

View Text Solution

https://dl.doubtnut.com/l/_aUIn8BCzm8QZ
https://dl.doubtnut.com/l/_hSFRlrDRreqM
https://dl.doubtnut.com/l/_OQp2PSnJWfzB


23. Two large conducting sphere carrying charges  and 

 are brought close to each other. Is the magnitude of

the electrostatic force between them exactly given by

, where r is the distance between their

centres ?

Watch Video Solution

Q1

Q2

Q1Q2 /4π ∈0 r2

24. A small test charge is released at rest at a point in an

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

�eld line passing through that point ?

Watch Video Solution

https://dl.doubtnut.com/l/_y8z07iJmO5lC
https://dl.doubtnut.com/l/_JVoWcv1CJmpu


Ncert Exemplar Questions With Answer Hint

1. The electric �ux through the surface 

A. in Figure is the largest

B. In �gure is the least

C. in �gure is the same as �gure but is similar then

�gure

D. is the same for all the �gures

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_YmlevNVCnNoc
https://dl.doubtnut.com/l/_opem1SX5gfJK


2. Figure shows electric �eld lines in which an electric

dipole is places as shown. Which of the following

statement is correct ? 

A. the dipole will 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

View Text Solution

https://dl.doubtnut.com/l/_opem1SX5gfJK


3. A hemisphere has uniform positive charge. The electric

�eld at a point on a diameter away from the centre is

directed

A. perpendicular to the diameter

B. parallel to the diameter

C. at an angle tilted towards the diameter

D. at an angle tilted away from the diameter.

Answer: A

Watch Video Solution

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


4. A point charge  is placed at a distance a from an

isolated conducting surface. The �eld at a point P on the

other side of the plane is directed

A. perpendicular to the plane and away from the plane

B. perpendicular to the plane but towards the plane

C. radially away from the point charge

D. radially towards the point charge

Answer: A

Watch Video Solution

+q

5. If  over a surface then,∮
S

→
E .

−→
dS = 0

https://dl.doubtnut.com/l/_4r3RamS6xLQb
https://dl.doubtnut.com/l/_ctAcOMCCrNas


A. the electric �eld inside the surface and on it is zero

B. the electric �eld inside the surface is necessarity

uniform

C. the number of �ux lines entering the surface must

be equal to the number of �ux lines leaving it

D. all charges must necessarily be outside the surface.

Answer: C::D

Watch Video Solution

6. The electric �eld at a point is

A. always continuous

https://dl.doubtnut.com/l/_ctAcOMCCrNas
https://dl.doubtnut.com/l/_XTQBNfd7D4E1


B. continuous if there is no charge at that point

C. discontinuous only if there is a negative charge at

that point

D. discontinuous if there is a charge at that point

Answer: B::D

Watch Video Solution

7. 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 �eld is necessarily zero

https://dl.doubtnut.com/l/_XTQBNfd7D4E1
https://dl.doubtnut.com/l/_A4CvMMTqvBrt


Exercise Multiple Choice Question

B. the electric �eld is due to the dipole moment of the

charge distribution only

C. the dominant electric �eld is proportional to ,

for large r, where r is the distance from a origin in

this region

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

1

r3

https://dl.doubtnut.com/l/_A4CvMMTqvBrt
https://dl.doubtnut.com/l/_X6Z9oSn1QNMt


1. Which of the following statements is not true for

Coloumb's law in electrostatics ?

A. the law is applicable only for point charge

B. the law is applicable for any distance charge

C. according to this law force between two charges

depends on the medium

D. it is an inverse square law

Answer:

Watch Video Solution

2. Select the correct statement .

https://dl.doubtnut.com/l/_X6Z9oSn1QNMt
https://dl.doubtnut.com/l/_2LGRrEnr81Kh


A. both of electrostatic force and gravitational force

are nonconservative forces

B. electrostatic force is conservative but gravitational

force is nonconservative

C. electrostatic force is nonconserative but

gravitational force is conservative

D. both of electrostatic force and gravitational force

are conservative force

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_2LGRrEnr81Kh


3. Number of esu of charge in 1C is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

3 × 1010

3 × 109

3 × 108

1

300

4. Charge  exerts force on another charge  . A third

chage  is brought near them. The force applied by  on

q1 q2

q3 q1

q2

https://dl.doubtnut.com/l/_wKz3lsdApqf2
https://dl.doubtnut.com/l/_SEAsdBT2wa7k


A. will decrease

B. will increase

C. will remain the same

D. will increase if the nature of  and  is the same

and will decrease o their nature is opposite

Answer:

Watch Video Solution

q1 q2

5. The number of electrons corresponding to 1 coloumb

of charge is

A. 6.25 × 1017

https://dl.doubtnut.com/l/_SEAsdBT2wa7k
https://dl.doubtnut.com/l/_kKT13JsGOZW5


B. 

C. 

D. 

Answer:

Watch Video Solution

6.25 × 1018

6.25 × 1019

1.6 × 1019

6. Two point charges seperated by a distance d repel each

other with a force of 9N. If the seperation between them

becomes 3d, the force of repulsion will be

A. 1N

B. 3N

https://dl.doubtnut.com/l/_kKT13JsGOZW5
https://dl.doubtnut.com/l/_4fx2wZBMWgOf


C. 6N

D. 27N

Answer:

Watch Video Solution

7. Charges 4Q, q and Q are placed along x-axis positions

x=0, x=  and x=l respectively. The value of q so that the

force on charge Q is zero is

A. Q

B. 

C. 

l

2

Q

2

−
Q

2

https://dl.doubtnut.com/l/_4fx2wZBMWgOf
https://dl.doubtnut.com/l/_6Y76ADgJ6eM1


D. 

Answer:

Watch Video Solution

−Q

8. Mutual electrostatic force  is acting on two tiny

charged spheres, when they are  distance apart in

air.Keeping the external conditions �xed, if the spheres

are immersed in a liquid of dielectric constant , then the

force acting on each sphere becomes

A. 

B. 

C. 

F

d

2

4F

2F

F

https://dl.doubtnut.com/l/_6Y76ADgJ6eM1
https://dl.doubtnut.com/l/_fxMr8yg2OAdv


D. 

Answer:

Watch Video Solution

F

2

9. When a metal plate is introduced between two charges

kept at some distance from each other , electrostatice

force between the two charges will

A. decrease

B. increase

C. remain the same

D. zero

https://dl.doubtnut.com/l/_fxMr8yg2OAdv
https://dl.doubtnut.com/l/_fupg6YBWHBuh


Answer:

Watch Video Solution

10. Two point charges  and  are placed 30 cm

apart. The electric �eld intensity at a point on the line

joining the two charges is zero. The point is situated at a

distance

A. 15 cm from 4q

B. 20 cm from 4q

C. 7.5 cm from q

D. 5 cm from q

+4q +q

https://dl.doubtnut.com/l/_fupg6YBWHBuh
https://dl.doubtnut.com/l/_UhJSsvSRXneK


Answer:

Watch Video Solution

11. If E be the intensity of the electric �eld at a distance

 due to a uniformly charged spherical shell,

then

A. 

B. 

C. 

D. 

Answer:

W h Vid S l i

r(r > R)

E ∝ r

E ∝
1

r

E ∝ r2

E ∝
1

r2

https://dl.doubtnut.com/l/_UhJSsvSRXneK
https://dl.doubtnut.com/l/_41AsTCQZXYtS


Watch Video Solution

12. A hollow charged sphere of radius 2 m does not

produce any �eld intensity

A. at any intertnal point of the sphere

B. at any external point of the sphere

C. at a distance greater than 2 m

D. at a distance greater than 10 m

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_41AsTCQZXYtS
https://dl.doubtnut.com/l/_o50ZpG0EJqls


13. An electron of charge -e and mas m is placed in a

uniform electric �eld of intensity E. The value of E is such

that the force on the electron due to the electric �eld is

equal to its weight . Under this condition the value of E is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

mg

e

mge

e

mg

e2g

m2

https://dl.doubtnut.com/l/_GkH9kCDv5EQk


14. An electron enters normally in a uniform electric �eld

of intensity 3200V/m with a speed of . The

electron covers a distance of 0.10m . De�ection of the

electron is

A. 1.76 mm

B. 17.6 mm

C. 176 mm

D. 0.176 mm

Answer:

Watch Video Solution

4 × 107m/s

https://dl.doubtnut.com/l/_BZNt0AMLWc8x


15. An electric �eld of intensity  is produced

at a point 2 cm away from an in�nitely long straight

charged conducting wire . Electric charge per unit length

becomes

A. 

B. 

C. 

D. none of these

Answer:

Watch Video Solution

9 × 104N /C

2 × 10− 7C ⋅ m− 1

10− 7C ⋅ m− 1

9 × 104C ⋅ m− 1

https://dl.doubtnut.com/l/_UWtq8dHcBOfH


16. Two electric charge +8q and -2q, are placed at x=0 and

x=L respectively. At what point on the x-axis , net electric

�eld intensity due to two becomes zero ?

A. 

B. 

C. (8L,0)

D. (4L,0)

Answer:

Watch Video Solution

(2L, 0)

( , 0)
L

4

https://dl.doubtnut.com/l/_hrVQ0kzR6J4y


17. A thin conducting ring of radius R is given a charge

+Q. The electric �eld at the centre O of the ring due to

the charge on the part AKB of the ring is E. The electric

�eld at the centre due to the charge on the part ACDB of

the ring is 

A. E along KO

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


B. 3E along OK

C. 3E along KO

D. E along OK

Answer:

View Text Solution

18. Due to an electric charge Q , �eld intensity at the

position of test charge  is . If the test charge is

replaced by , then �eld intensity becomes

A. 

B. 

q0

→
E

−q0

−q0

→
E

→
E

−q0

https://dl.doubtnut.com/l/_xTOyFpFFmzkW
https://dl.doubtnut.com/l/_hZOuHI2Sj0BN


C. 

D. 

Answer:

Watch Video Solution

0

→
E

19. If an electric dipole of moment  be placed in an

electric �eld of intensity  , the torque acting on the

dipole is

A. 

B. 

C. 

→
p

→
E

→
τ =

→
p ⋅

→
E

→
τ =

→
p ×

→
E

→
τ =

→
p +

→
E

https://dl.doubtnut.com/l/_hZOuHI2Sj0BN
https://dl.doubtnut.com/l/_NVmbsRrsCVcX


D. 

Answer:

Watch Video Solution

→
τ =

→
p −

→
E

20. The direction of the intensity of the electric �eld at a

point on the perpendicular bisector of an electric dipole (

= electric dipole moment ) is

A. along 

B. opposite to the direction of  .

C. perpendicular to 

D. in any direction

→
p

→
p

→
p

→
p

https://dl.doubtnut.com/l/_NVmbsRrsCVcX
https://dl.doubtnut.com/l/_okxIriL63R2b


Answer:

Watch Video Solution

21. A charge placed at a distance from an electric dipole

on its axis experiences a force F. If the distance be

doubled , the force will become

A. 2F

B. F/2

C. F/4

D. F/8

Answer:

W h Vid S l i

https://dl.doubtnut.com/l/_okxIriL63R2b
https://dl.doubtnut.com/l/_ecrrT4LO1uZw


Watch Video Solution

22. If  be the electric �eld strength of a short dipole at

a point on the axis and  that on the perpendicular

bisector at the same distance , then

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

E1

E2

E1 = E2

E1 = 2E2

E2 = 2E1

E1 = 3E2

https://dl.doubtnut.com/l/_ecrrT4LO1uZw
https://dl.doubtnut.com/l/_TQQ5HNJiaMM5
https://dl.doubtnut.com/l/_v1A7odGBK3Og


23. An electric dipole is placed along x-axis at the origin O.

A point P is at a distance of 20 cm from this origin such

that OP make an angle  with the x-axis . If electric �eld

at P makes an angle  with x-axis , then the value of  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

π

3

θ θ

π

3

+ tan− 1π

3

√3

2

3π

2

tan− 1 √3

2

https://dl.doubtnut.com/l/_v1A7odGBK3Og


24. A small electric dipole is placed at origin with its

dipole moment directed along positive X-axis. The

direction of electric �eld at point  is along

A. Z-axis

B. Z-axis

C. -axis

D. -axis

Answer:

Watch Video Solution

(2, 2√2, 0)

−

+

−Y

+Y

https://dl.doubtnut.com/l/_mwecwhaI17Qk


25. An electric dipole is situated in an electric �eld of

uniform intensity E whose dipole moment is P and

moment of inertial is I . IF the dipole is displaced by small

angle  then the angular frequency of its oscillation is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

θ

( )
PE

I

1
2

( )
PE

I

3
2

( )
I

PE

1
2

( )
P

IE

1
2

https://dl.doubtnut.com/l/_gnOwRw0tDErA


26. The electric �eld intensity at a point near a sphere of

radius r and surface density of  in a medium of dielectric

constant K is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

ρ

4πρ

k

2πρ

k

πρ

kr

πρ

2kr

https://dl.doubtnut.com/l/_Aip2UUUny9tt


27. The electric �ux linked with a surface becomes

maximum if the angle between the �eld lines and the

surface is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

0∘

45∘

90∘

180∘

https://dl.doubtnut.com/l/_Sw6jQeEbEa1s


28. A circular plate of radius r is placed parallel to a

uniform electric �eld of intensity E . The �ux linked with

the circular plate is

A. zero

B. 

C. 

D. 

Answer:

Watch Video Solution

E × πr2

E × 2πr

E × 4πr2

https://dl.doubtnut.com/l/_apxJa8DlUgBi


29. If the inward and the outward electric �ux through a

closed surface be  , the charge inside the

closed surface is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

ϕ1 and ϕ2

(ϕ1 − ϕ2) ∈0

(ϕ2 − ϕ1) ∈0

(ϕ1 + ϕ2) / ∈0

(ϕ2 − ϕ1) / ∈0

https://dl.doubtnut.com/l/_6AOWwsKBMqww


30. A square of side 20 cm is enclosed within a sphere of

radius 80 cm . Centres of the sphere and the square

coincide at a common point . There are four charges of

at the four corners of the square . the electric �ux

passing through the surface of the sphere in 

A. 

B. zero

C. 

D. 

Answer:

Watch Video Solution

2 × 10− 6C. − 5 × 10− 6, C. − 3 × 10− 6C and 6 × 10− 6C

N. m2 /C.

16π × 10− 6

8π × 10− 6

36π × 10− 6

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


31. Distribution of charges is shown in the �gure . The �ux

of electric �eld due to these charges through the surface

S is 

A. 

B. 

C. 

3q

∈0

2q

∈0

q

∈0

https://dl.doubtnut.com/l/_ySUpasELpaIs
https://dl.doubtnut.com/l/_21YN9PewB212


D. zero

Answer: A::B::C::D

View Text Solution

32. a hollow cylinder contains a charge Q C . If  is the

electric �ux in unit of V . M associated with the curved

surface B, the �ux linked with the surface A in unit of V . M

will be  permittivity   

A. 

ϕ

( ∈0 = )

ϕ

2

https://dl.doubtnut.com/l/_21YN9PewB212
https://dl.doubtnut.com/l/_ee6PuZTgB0oW


B. 

C. 

D. 

Answer: A::B::C::D

View Text Solution

q

2 ∈0

(( − ϕ)
1

2

q

∈0

− ϕ
q

∈0

33. A hemispherical bowl of radius r is kept in an uniform

electric �eld of intensity E . Total electric �ux through the

https://dl.doubtnut.com/l/_ee6PuZTgB0oW
https://dl.doubtnut.com/l/_ehwsanPSAr8Z


bowl is 

A. 

B. 

C. 

D. 

Answer: A::B::C

View Text Solution

2πrE

4πr2E

2πr2E

πr2E

https://dl.doubtnut.com/l/_ehwsanPSAr8Z


Exercise Very Short Answer Type Questions

1. The force of interaction between two charges placed in

vacuum is F . What will be the force be the force between

the charges placed at the same distance in a medium of

dielectric constant K ?

Watch Video Solution

2. What is the relation of esu of charge with coulomb ?

Watch Video Solution

https://dl.doubtnut.com/l/_ehwsanPSAr8Z
https://dl.doubtnut.com/l/_aErTzQOcotsE
https://dl.doubtnut.com/l/_cBcQ5S3cfC6K
https://dl.doubtnut.com/l/_s1C31PgB5Tq9


3. If  esu of charge , what is the value of x?

Watch Video Solution

1μC = x

4. Two point charges each equal to 1C exert a force _____

mutually when they are placed 1m apart in air . [ �ll in the

blank ]

Watch Video Solution

5. what is the order of the ratio of the gravitational force

and the electrical force acting between two electrons?

Watch Video Solution

https://dl.doubtnut.com/l/_s1C31PgB5Tq9
https://dl.doubtnut.com/l/_WhzvP9Fwx6yr
https://dl.doubtnut.com/l/_Sz0EJfdTdQjW
https://dl.doubtnut.com/l/_6i3PzeOT2FGu


6. What is the electric �eld intensity at a distance r from a

charge q placed in vacuum ?

Watch Video Solution

7. What is the unit of the intensity of electric �eld in SI ?

Watch Video Solution

8. Which physical quantity has the unit v  ?

Watch Video Solution

m− 1

https://dl.doubtnut.com/l/_6i3PzeOT2FGu
https://dl.doubtnut.com/l/_po4eCcOyjqu5
https://dl.doubtnut.com/l/_LfgEqYuXH1Ap


9. Two point charges  and  are placed at a distance d

from each other. In between them there is no point where

electric �eld is zero. From this what conclusion can you

draw ?

Watch Video Solution

e1 e2

10. What is the intensity of the electric �eld at the centre

of a charged ring?

Watch Video Solution

11. The direction of electrostatic �eld intensity at a point

on the surface of a charged conductor is along the

https://dl.doubtnut.com/l/_ubHeyq5jH2oL
https://dl.doubtnut.com/l/_IDesaucryGcp
https://dl.doubtnut.com/l/_XAzmBhB1MW0a


tangent drawn on the surface at that point . Is the

statement true or false ?

Watch Video Solution

12. If a conductor is placed in an electric �eld, what

change of the intensity of the electric �eld take place

inside the conductor ?

Watch Video Solution

13. The electric �eld intensity at all points in a uniform

electric �eld is _______________ . [Fill in the blanks]

Watch Video Solution

https://dl.doubtnut.com/l/_XAzmBhB1MW0a
https://dl.doubtnut.com/l/_YHEIxXYY9V0j
https://dl.doubtnut.com/l/_5zB87oyJgnHW


14. The �eld lines in a uniform electric �eld are ___________

lines. [Fill in the blank]

Watch Video Solution

15. Three small spheres are placed on the circumference

of a circle of radius r in such a way that an equilateral

triangle is formed. If the charge of each sphere is q, the

electric �eld intensity at the centre of the circle will be

__________. [�ll in the blanks]

Watch Video Solution

https://dl.doubtnut.com/l/_1v4y0FAZ66Cw
https://dl.doubtnut.com/l/_BKtfylNul2rD


16. A few �eld lines moving from left converge on the

right side. The electric �eld intensity will be greater at the

______________ . [Fill in the blank]

Watch Video Solution

17. The �eld lines of an isolated negative charge are

radially ____________. [�ll in the blanks]

Watch Video Solution

18. What is the ratio of the intensity of the electric �eld at

a particlular distance on the axis to that on the

perpendicular bisector of a very small dipole ?

https://dl.doubtnut.com/l/_wogHBh8K0EL3
https://dl.doubtnut.com/l/_y5LsBwzJpDzj
https://dl.doubtnut.com/l/_6JXD2sAnDX1o


Watch Video Solution

19. How should an electric dipole be kept in an electric

�eld so that no torque acts on it ?

Watch Video Solution

20. Is the dipole moment a scalar or a vector quantity ?

Watch Video Solution

21. What is the unit of dipole moment in SI ?

Watch Video Solution

https://dl.doubtnut.com/l/_6JXD2sAnDX1o
https://dl.doubtnut.com/l/_gYQSjEUjYeQo
https://dl.doubtnut.com/l/_eJvKJYl2SwX8
https://dl.doubtnut.com/l/_YIX5qtZuOk1v


22. An electric dipole is inclined with a uniform electric

�eld. State whether a force or a torque acts on the dipole.

Watch Video Solution

23. What is the resultant electric force on an electric

dipole placed in a uniform electric �eld ?

Watch Video Solution

24. What is the dipole moment of a non-polar molecule ?

Watch Video Solution

https://dl.doubtnut.com/l/_BGKUwgqKqcpo
https://dl.doubtnut.com/l/_splctBMh5EEx
https://dl.doubtnut.com/l/_hlngjWdzatpd
https://dl.doubtnut.com/l/_RRR5OmG6oR9S


25. The torque acting on an electric dipole placed in a

uniform electric �eld is maximum �eld. [Fill in the blank]

Watch Video Solution

26. An electric dipole of moment p is placed in

equilibrium position in a uniform electric �eld of intensity

E. to rotate the dipole through an angle  from its initial

position, the required moment of the torque is

_____________. [�ll in the blank]

Watch Video Solution

θ

https://dl.doubtnut.com/l/_RRR5OmG6oR9S
https://dl.doubtnut.com/l/_Dka4jzynNSY7


27. If electric �ux linked with a surface is maximum , what

will be the angle of the �eld lines with the normal to the

surface ?

Watch Video Solution

28. A square plate of side a is placed perpendicular to a

uniform electric �eld of intensity E.What will be the �ux

linked with the plate ?

Watch Video Solution

29. If a charge exists outside a closed surface, the net

electric �ux linked with the closed surface will be

https://dl.doubtnut.com/l/_Fs48Vncby37T
https://dl.doubtnut.com/l/_7tXqXitEt5rp
https://dl.doubtnut.com/l/_wHCEtPexpioB


_____________. [Fill in the blank]

Watch Video Solution

30. What is the intensity of the electric �eld inside a

uniformly charged spherical shell ?

Watch Video Solution

31. The direction of area vector is along the _________ to

the area. [Fill in the blank]

Watch Video Solution

https://dl.doubtnut.com/l/_wHCEtPexpioB
https://dl.doubtnut.com/l/_XvZXdxfMvUhK
https://dl.doubtnut.com/l/_XfsjuESGpqjD


32. The �ux linked with a surface perpendicular to the

�eld lines in an electric �eld will be __________ .[Fill in the

blank]

Watch Video Solution

33. According to Guss's theorem in CGS system, the total

electric �ux linked with a closed surface is equal to

__________ times the total charge lying within the surface .

[Fill in the blank]

Watch Video Solution

34. Electric �ux is a __________quantity . [Fill in the blank]

https://dl.doubtnut.com/l/_o1wfwfOcYkHz
https://dl.doubtnut.com/l/_S9otOWfMvab2
https://dl.doubtnut.com/l/_GT0ZZgiWgKc8


Exercise Short Answer Type Questions I

Watch Video Solution

1. Two charges +q and -q are placed at a distance d form

each other . At which points the direction of the resultant

electric �eld is parallel to the line joining the two charges

?

Watch Video Solution

2. An amount of charge Q is distributed between two

particles. What should be the charges of the two particles

so the force of interaction between them is maximum ?

https://dl.doubtnut.com/l/_GT0ZZgiWgKc8
https://dl.doubtnut.com/l/_ESwl8F1v9kLG
https://dl.doubtnut.com/l/_SOL9bx2ynDSW


Watch Video Solution

3. What is the di�erence between the electrical e�ects of

point charge at rest and in motion.

Watch Video Solution

4. Two small balls having equal positive charge Q,C each

are supended by two insulating strings of equal length L

meter form a hook �xed to a stand . The whole set up is

taken to a satellite in space where there is no

gravity.Calculate the angle between the two strings and

the tension in each string.

Watch Video Solution

https://dl.doubtnut.com/l/_SOL9bx2ynDSW
https://dl.doubtnut.com/l/_oRgOEDXPw8qC
https://dl.doubtnut.com/l/_PsGsryboLmkL


5. A ring of radius R carries a unifrom distribution of

charge +Q. A point charge -q is placed on the axis of the

ring at a distance 2R form its centre and then relased

form rest. Will the charged particle execute SHM along

the axis of the ring ?

Watch Video Solution

6. A charge q is placed at the centre of the line joining

tow equal charges Q. For what value of q will the system

of the three charges be in equalilibrium ?

Watch Video Solution

https://dl.doubtnut.com/l/_PsGsryboLmkL
https://dl.doubtnut.com/l/_R6DV4UKfNLwN
https://dl.doubtnut.com/l/_kLYET07obhCB


7. Two equal negative charges each of -q are �xed at the

points (0,a) and (0,-a) on the y - axis . A positive charge Q

is released from rest at the point (2a,0) on the x-axis. Will

the charge Q execute SHM about the origin ?

Watch Video Solution

8. Express Coulomb's in electrostatics in vector form .

What is the importance of this vector form of the law ?

Watch Video Solution

9. State and explain the principle fo superposition as

applied to electrostatic force on a charge due to a

https://dl.doubtnut.com/l/_UI07OYRvQ5JB
https://dl.doubtnut.com/l/_e0QQGzWyoe5k
https://dl.doubtnut.com/l/_3ItEaB3V1vyr


number of other charge.

Watch Video Solution

10. Calculate the force acting on a test charge due to a

continous liner charge due to continous linear charge

distribution.

Watch Video Solution

11. Calculate the force acting on a test charge due to a

continous linear charge distribution.

Watch Video Solution

https://dl.doubtnut.com/l/_3ItEaB3V1vyr
https://dl.doubtnut.com/l/_zLjrR0lHicTh
https://dl.doubtnut.com/l/_sG319aY4OgE3
https://dl.doubtnut.com/l/_GN7x6EdjTPEX


Exercise Short Answer Type Questions Ii

12. Calculate the force acting on a test charge due to a

continous volume charge distribution.

Watch Video Solution

1. Which line in the electrical �eld of an electric dipole can

a positive charge be moved along so that no work will be

done ? State the reason.

Watch Video Solution

https://dl.doubtnut.com/l/_GN7x6EdjTPEX
https://dl.doubtnut.com/l/_XrM3PI29EwVg


2. A space my be electrically shielded by surrounding it

with a conductor . Can a space be gravitationally shield ?

Explain your answer.

Watch Video Solution

3. Why the test charge is taken to be very small in the

de�nition of electric �eld intensity?

Watch Video Solution

4. A metal sphere is held �xed on a smooth horizontal

insulated plane and another metal sphere is placed some

https://dl.doubtnut.com/l/_F7odNGPc0w4G
https://dl.doubtnut.com/l/_3Crm5ijHtImt
https://dl.doubtnut.com/l/_pivSSkyXUql8


Exercise Problem Set I

distacne away. If the �xed sphere is given a charge how

will the other sphere react ?

Watch Video Solution

5. An electrostatic �eld line cannot be discontinsous. Why

?

Watch Video Solution

1. Two equal point charges ar placed in air 10 cm aprat

and the force of interaction between them is 50 mg - wt .

https://dl.doubtnut.com/l/_pivSSkyXUql8
https://dl.doubtnut.com/l/_cv4wqHMS3EUJ
https://dl.doubtnut.com/l/_hHSFhiOoibqn


Determine the magnitude of the charges.

Watch Video Solution

2. The ratio of two charges is 2:3 and their distance of

separation is 5 cm. If the force of attraction between

them is 96 dyn, determine the magnitude the magnitude

of the charges .

Watch Video Solution

3. What is the force of interaction between the proton

and the electron in a hydrogen atom ? Give , charge of

electron +  esu, averge radiius of the orbit of

electron =  cm

4.8 × 10− 10

10− 8

https://dl.doubtnut.com/l/_hHSFhiOoibqn
https://dl.doubtnut.com/l/_0pUqknZx7A26
https://dl.doubtnut.com/l/_fn9JNEeVHJwd


Watch Video Solution

4. Charge of an electron is e and mass m. The electron is

moving around a nucleus of charge Ze in a cirular path of

radius r. What will be the velocity of the electron ?

Watch Video Solution

5. Two negative charges each of 1 unit and a positive

charge q are placed on a straight line. Where should the

charge q be placed and what should be its value for

equilibrium of the charges? Is this equilibrium stable,

unstable or neutral ?

Watch Video Solution

https://dl.doubtnut.com/l/_fn9JNEeVHJwd
https://dl.doubtnut.com/l/_iW5fyUjnq8nj
https://dl.doubtnut.com/l/_7skgY3B6DhwA


6. Two identical point charges are kept at a distance d. A

third point charge is placed on the perpendicular

bisector of the two charges at a distance x. Show that the

third charge will experience maximum force when

.

Watch Video Solution

x =
d

2√2

7. Charge of an  particle is . What

force will act on the - particle in an electric �eld of

intensity ?

Watch Video Solution

α − +3.2 × 10− 19C

α

4000 N.C− 1

https://dl.doubtnut.com/l/_7skgY3B6DhwA
https://dl.doubtnut.com/l/_uUxQb0luebgP
https://dl.doubtnut.com/l/_wNIs4Zhu0Ugg


8. An electric dipole placed at an angle of  with a

uniform electric �eld of intensity  experiences

a torque of . What is the moment of the

electric dipole?

Watch Video Solution

30∘

104N. C − 1

9 × 10− 26N. m

9. An electric dipole had been formed by placing two

particles each of mass m at the two ends of a light rod of

length l. The charges of the two particles are

. This dipole is placed in a uniform electric

�eld E in such a way that its axis is parallel to the

direction of the �eld. The dipole is now de�ected through

a small angle. Show that for small angular displacement,

+q and − q

https://dl.doubtnut.com/l/_JvIpBO0JhHCH
https://dl.doubtnut.com/l/_5qDjCXpZgx1M


the dipole will execute angular simple harmonic motion.

Calculate the time period of the simple harmonic motion.

Watch Video Solution

10. The dipole moment of an electric dipole is given by

. The dipole is kept in an

electric �eld of intensity, .

Obtain the magnitude of torque acting on the dipole.

Watch Video Solution

→
p = 10− 7(5 î + ĵ − 2k̂)cm

→
E = 107( î + ĵ + k̂)V . m− 1

11. An electric �eld of intensity  is acting along

x - axis. What will be the electric �ux passing through a

square area in yz - plane of side 20 cm?

200 N.C− 1

https://dl.doubtnut.com/l/_5qDjCXpZgx1M
https://dl.doubtnut.com/l/_FK5C1jiasAXF
https://dl.doubtnut.com/l/_8hzRDE5gknTp


Watch Video Solution

12. A point charge of  is placed at the centre of a

cube of side 1m. What will be the electric �ux passing

through each face of the cube?

Watch Video Solution

12μC

13. What will be the electric �ux passing through the area

 placed in an electric �eld of intensity 

?

Watch Video Solution

→
S = 10 î

→
E = 3 î + 4ĵ + 5k̂

https://dl.doubtnut.com/l/_8hzRDE5gknTp
https://dl.doubtnut.com/l/_Wi9gZV2ayrmk
https://dl.doubtnut.com/l/_Hc43CkoWHnPq


Exercise Problem Set Ii

1. The charge of one of two small charged conductors is

twice that of the other. The two conductors repel each

other with a force of 50 dyn. If the distance between

them is decreased by 3 cm, the force becomes 128 dyn.

What are the magnitudes of the charges ? What was the

initial distance ?

Watch Video Solution

2. Two point charges  esu and  esu are placed 10

cm apart. At what point on the line joining them will a

+4 +9

https://dl.doubtnut.com/l/_1GJzgDbvb1su
https://dl.doubtnut.com/l/_lE3Z2kTiwYWN


unit positive charge experience (i) an equal but opposite

and (ii) an equal and unidirectional force?

Watch Video Solution

3. The mass of a metal sphere charged with  esu is

2g. Another smaller sphere with  esu of charge is

suspended with a thread. The former sphere, just below

this smaller one, is at rest. What is the distance between

the centres of the two spheres? 

Watch Video Solution

+20

−128

g = 980 cm . s − 2

4. Three charges are placed in vacuum on a horizontal

plane. The magnitude of charge  is  esu. Charge  isq1 +8 q2

https://dl.doubtnut.com/l/_lE3Z2kTiwYWN
https://dl.doubtnut.com/l/_ZFEHye9jDwyI
https://dl.doubtnut.com/l/_Sgp6ua7QBgUx


situated north of  at a distance of 5 cm an its

magnitude is  esu. Charge  is at the east of  at

a distance of 8 cm and its magnitude is  esu.

Determine the magnitude and direction of the force

acting on the charge `q_(1)~

Watch Video Solution

q1

+12.5 q3 q1

−24

5. Two insulated metal spheres of the same size are

charged with  esu and  esu. The distance

between their centres is 10 cm. What is the force acting

between the two charges? If the two spheres are made to

touch each other and then placed in their previous

positions, what will be the force acting between them?

Watch Video Solution

−15 +25

https://dl.doubtnut.com/l/_Sgp6ua7QBgUx
https://dl.doubtnut.com/l/_V6tf79ZrG2Ru


6. Two sphere M and N, having charge  are kept

at some distance from each other.q amount of charge is

taken from the sphere M and transferred ot the sphere N.

What is the new charge of the two spheres so that the

force acting between them becomes maximum?

Watch Video Solution

q1 and q2

7. To keep a water drop of charge  and

mass  in equilibrium, what should be the intensity of

a static electric �eld?

Watch Video Solution

1.0 × 10− 7μC

10μg

https://dl.doubtnut.com/l/_V6tf79ZrG2Ru
https://dl.doubtnut.com/l/_fKQmbl4OlBuj
https://dl.doubtnut.com/l/_2PClTarVNrJh


8. A particle of mass 4 g and charge 10 esu is placed in a

uniform electric �eld of intensity . What will

be the acceleration of the particle?

Watch Video Solution

600V . cm− 1

9. Two points having charges  are placed at the

coordinates (a, 0, 0) and (0, b, 0) respectively. Find out the

electric �eld intensity of a third point charge placed at (0,

0, c) due to those two charges.

Watch Video Solution

q1 and q2

https://dl.doubtnut.com/l/_ZZO3KxXkFIxc
https://dl.doubtnut.com/l/_47WnfqJeRCCO


10. An electron and a proton both are allowed to fall from

rest through an electric �eld having intensity

. Compare the distances covered by the

electron and the proton in  and 

respectively.

Watch Video Solution

3 × 104N. C − 1

3 × 10− 9s 1 × 10− 7s,

11. Charge of a circular ring of radius 20 cm is .

Calculate the electric �eld intensity at distance (i) 5 cm

and (ii) 5 m away from the centre of the ring along the

axis.

View Text Solution

100μC

https://dl.doubtnut.com/l/_pPyQ8RBjuW7D
https://dl.doubtnut.com/l/_aHFJM7KeXZzT
https://dl.doubtnut.com/l/_MXmdwfAxPAFo


12. Two charges  and  separated by a distance of 

 in air form an electric dipole. If the intensity

of the electric �eld is  at a distance 3

cm from the dipole on the perpendicular bisector, what is

value of q?

Watch Video Solution

+q −q

3 × 10− 12m

3.3 × 10− 32N. C − 1

13. The charge of an electric dipole is  and length 20

mm. It is placed along an electric �eld of intensity

. What is the net force acting on the dipole ?

If the dipole is placed at an angle of  with the electric

�eld, what amount of torque will act on it?

Watch Video Solution

10μC

103N. C − 1

60∘

https://dl.doubtnut.com/l/_MXmdwfAxPAFo
https://dl.doubtnut.com/l/_wQNnpU2f0yfV


14. An electric dipole is formed by the two equal and

opposite charges,  each, kept 1 mm apart. Determine

the magnitude and the direction of the �eld intensity at a

point which is 3 m away from the midpoint of the line

joining the two charges and making an angle  with

the line.

Watch Video Solution

6nC

60∘

15. Charges of an electric dipole are  and 

Coordinates of those charges are

. If that dipole is placed in a �eld

8μC −8μC.

(2, − 1, 5) and (1, 0, 4)

https://dl.doubtnut.com/l/_wQNnpU2f0yfV
https://dl.doubtnut.com/l/_zvQ8KX911d2y
https://dl.doubtnut.com/l/_Z1cTEenA5vYV


of intensity , then determine the torque

acting on the dipole.

Watch Video Solution

E = 0.20 îV /m

16. In a certain place, an electric �eld of intensity

 is in action. If a square plate of side 60

cm is placed parallel to (i) yz - plane and (ii) xz - plane,

what amount of electric �ux will pass through them?

Watch Video Solution

4ĵ + 3k̂N. C − 1

17. A spherical shell of radius 10 cm has  charge.

Calculate the electric �eld intensity (i) at a distance of 5

10μC

https://dl.doubtnut.com/l/_Z1cTEenA5vYV
https://dl.doubtnut.com/l/_9j40oNua1Tlt
https://dl.doubtnut.com/l/_mq8fBkNseWIR


cm and (ii) at a distance of 30 cm from the centre of the

spherical shell.

Watch Video Solution

18. A straight wire of length 30 cm has  charge.

Calculate the electric �eld intensity at a distance of 20 cm

from the wire.

Watch Video Solution

15μC

19. Due to the presence of a charge at the centre of a

sphere of radius 10 cm, the electric �ux passing through

the surface of the sphere is .  

(i) What is the magnitude of charge inside the sphere? 

−6 × 103N. m2. C − 1

https://dl.doubtnut.com/l/_mq8fBkNseWIR
https://dl.doubtnut.com/l/_XKiUXH8EclAV
https://dl.doubtnut.com/l/_TOkTyKeDf8KO


Exercise Hots Numerical Problems

(ii) If a concentric spherical Gaussian surface with a radius

double that of that of the sphere is taken, what will be

the amount of electric �ux now passing through this

surface?

Watch Video Solution

1. Two spheres of the same mass, radius and charge are

suspended from the same point by threads. At �rst, the

system is placed in vacuum and then it is immersed in a

liquid of density  and dielectric constant 3. In

both the cases, the threads make equal angles with each

0.8g. cm− 3

https://dl.doubtnut.com/l/_TOkTyKeDf8KO
https://dl.doubtnut.com/l/_XPmazOvHnvUU


other. Determine the density of the material of the

spheres.

View Text Solution

2. Two identical spheres, each of mass m, are suspended

from a point by threads. Each sphere carries a charge q. If

the angle between the threads is very small, prove that in

equilibrium, the distance between the centres of the two

spheres is, 

Watch Video Solution

x = ( )
q2l

2πε0mg

1
3

https://dl.doubtnut.com/l/_XPmazOvHnvUU
https://dl.doubtnut.com/l/_4yl3MLidAbho


3. Two particles, each of mass m and carrying a charge q,

are suspended from a point by insulated strings each of

length 1 cm. In equilibrium each string makes an angle of

 with the horizontal direction. Prove that, ,

g = acceleration due to gravity.

Watch Video Solution

45∘ q = √2mg

4. A charge  is uniformly distributed over a

thin wire ring of radius 1 m. A particle of mass 0.9 g and

carrying charge  is placed on the axis of the

ring at a distance of 1 cm from the centre of the ring.

Prove that the motion of this negatively charged particle

+1 × 10− 5C

−1 × 10− 6C

https://dl.doubtnut.com/l/_Pz1xTEkFV69o
https://dl.doubtnut.com/l/_vhlRFK0eCw6b


is simple harmonic. Calculate the time period of the

oscillation.

View Text Solution

5. Three charges, each of value q, are placed at the

vartices of an equilateral triangle. A fourth charge Q is

placed at the centre of the triangle. (i) If , will

the charge at the vertices move towards the centre of �y

away from it? (ii) For what value of Q will the charges

remain stationary?

Watch Video Solution

Q = − q

https://dl.doubtnut.com/l/_vhlRFK0eCw6b
https://dl.doubtnut.com/l/_oYvnE2WWxEOX


6. ABCD is a square of side 4 cm.  esu,  esu and 

 esu charges are placed at the points A, C and D

respectively. Determine the resultant intensity at B.

View Text Solution

+16 −16

+32

7. A sphere is suspended from the end A of a rod AB and

the rod is balanced by placing weights on a scale pan

suspended from the end B. AB = 22 cm. The �ucrum of the

balance is at a distance of 2 cm from the end A and 20 cm

from the end B. Another sphere is placed directly below

the sphere suspended from A. The distance between the

centres of the two spheres is 2 cm. The two spheres are

now charged with  esu. To make the rod AB+100

https://dl.doubtnut.com/l/_Rvrh1C2HUgeL
https://dl.doubtnut.com/l/_hSmPN9aNuwfe


balanced again, what should be the change of weight in

the scale pan?

View Text Solution

8. A straight conductor of length L is charged uniformly

with a charge q. Calculate the electric �eld intensity at a

distance a from the conductor on its perpendicular

bisector.

Watch Video Solution

9. Two concentric thin metallic spherical shells of radii 

and  (where ) are charged with 

coulombs, respectively. Using Gauss' theorem show that, 

R1

R2 R1 < R2 q1 and q2

https://dl.doubtnut.com/l/_hSmPN9aNuwfe
https://dl.doubtnut.com/l/_eSstpVKblm4N
https://dl.doubtnut.com/l/_KIlBs64pfYLh


(i) the electric �eld intensity for radius  is zero,  

(ii) the electic �eld intensity for radius r, where

 is  and  

(iii) the electri �eld intensity for radius  is 

.

Watch Video Solution

r < R1

R1 < r < R2, .
1

4πε0

q1

r2

r > R2

.
1

4πε0

q1 + q2

r2

10. Two tiny spheres each having mass mkg and charge q

coulomb are suspended from a point by insulating

threads each l metre long but negligible  with the

vertical. 

Prove that, 

Watch Video Solution

θ

q2 = (4mgl2 sin2 θ tan θ)4πε0

https://dl.doubtnut.com/l/_KIlBs64pfYLh
https://dl.doubtnut.com/l/_5VzfpsmzFwBC


11. A particle of mass m and  is located midway

between two �xed charged particles each having a charge

 and at a distance  apart. Assuming that the middle

charge moves along the line joining the �xed charges,

show that the frequency of oscillation when it is

displaced slightly is 

Watch Video Solution

+q

+q 2l

√
q

2π

1

πε0ml3

12. It has been experimentally proved that in a huge

portion of the earth's atmosphere, electric �eld intensity

is acting vertically downwards. Field intensity is

 at an altitude of 200 m from the earth's60 V.m − 1

https://dl.doubtnut.com/l/_KdL87suAlk1a
https://dl.doubtnut.com/l/_deVMguQUVyaU


surface and  at an altitude of 100 m. Calculate

the net electric charge enclosed by a cube of side 100 m.

The cube is placed within the altitude range of 100 m to

200 m.

View Text Solution

120 V.m − 1

13. An electron is displaced by 1.5 cm opposite to the

direction of a �eld of intensity . Then a

proton covers the same distance towards the direction of

the previous �eld. Mass of a proton and an electron are

 and  respectively.

Determine the amount of time taken by the proton and

the electron.

View Text Solution

2 × 104N /C

−1.73 × 10− 27kg 9.1 × 10− 31kg

https://dl.doubtnut.com/l/_deVMguQUVyaU
https://dl.doubtnut.com/l/_OHoq5OQQ8p3Y


14. Four equal charges q are placed at the four corners of

a square of length of each side a. What charge should be

kept at the middle of the square so that the system is in

equilibrium ?

Watch Video Solution

15. A ball having charge  and mass 100 g is

allowed to fall from rest. Horizontal �eld intensity of the

place from where the ball starts to fall is . (i)

Calculate the resultant force applied on the ball. (ii) What

is the nature of the path followed by the ball ? (iii) What

would be the position of the ball after 2 s?

4.9 × 10− 5C

2 × 104N /C

https://dl.doubtnut.com/l/_OHoq5OQQ8p3Y
https://dl.doubtnut.com/l/_mXwki2q5gcf1
https://dl.doubtnut.com/l/_dDHVRHoM2Wdo


Entracnce Corner Assertion Reason Type

View Text Solution

1. Statement I : If a proton and an electron are placed in

the same uniform electron �eld, they experience di�erent

accelerations. 

Statement II : Electric force on a test charge is

independent of its mass.

A. Statement I is true, statement II is true, statement II

is a correct explanation for statement I.

B. Statement I is true, statement II is true, statement II

is not a correct explanation for statement I.

https://dl.doubtnut.com/l/_dDHVRHoM2Wdo
https://dl.doubtnut.com/l/_sl5fcQZ8O1rY


C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: B

Watch Video Solution

2. Statement I : Electric dipole moment is a vector

quantity. 

Statement II : The direction of electric dipole moment is

from negative charge to the positive charge.

A. Statement I is true, statement II is true, statement II

is a correct explanation for statement I.

https://dl.doubtnut.com/l/_sl5fcQZ8O1rY
https://dl.doubtnut.com/l/_tQ8t1o9syvjm


B. Statement I is true, statement II is true, statement II

is not a correct explanation for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: A

Watch Video Solution

3. Statement I : When an electric dipole is perpendicular

to an electric �eld, maximum torque acts on it. 

Statement II : If , then torque, 

.

θ = 90∘

τ = pEsin 90∘ = pE

https://dl.doubtnut.com/l/_tQ8t1o9syvjm
https://dl.doubtnut.com/l/_BzxkaQ6EyFK7


A. Statement I is true, statement II is true, statement II

is a correct explanation for statement I.

B. Statement I is true, statement II is true, statement II

is not a correct explanation for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: A

Watch Video Solution

4. Statement I : A free electron su�ers the same

acceleration as a free proton, when placed in a uniform

�eld. 

https://dl.doubtnut.com/l/_BzxkaQ6EyFK7
https://dl.doubtnut.com/l/_3luaCUjy1yfp


Statement II : An electron and a proton have the same

quantity of charge.

A. Statement I is true, statement II is true, statement II

is a correct explanation for statement I.

B. Statement I is true, statement II is true, statement II

is not a correct explanation for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_3luaCUjy1yfp


5. Statement I : The electric �eld due to dipole on its axial

line at a distance r is E. The electric �eld due to the same

dipole on the equatorial line at the same distance will be

.  

Statement II : Electric �eld due to a dipole at a point

varies inversely with distance.

A. Statement I is true, statement II is true, statement II

is a correct explanation for statement I.

B. Statement I is true, statement II is true, statement II

is not a correct explanation for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

E

2

https://dl.doubtnut.com/l/_cnJ4yC52aoSj


Entracnce Corner Multiple Correct Answer Type

Answer: C

Watch Video Solution

1. The SI unit of electric �eld intensity is

A. 

B. 

C. 

D. 

Answer: A::C::D

A. m− 1

N. C − 1

J. C − 1. m− 1

https://dl.doubtnut.com/l/_cnJ4yC52aoSj
https://dl.doubtnut.com/l/_DX43WexSUh9N


Watch Video Solution

2. If the net electric �ux through a closed surface is zero,

then

A. the net charge inside the surface is zero

B. the electric �eld is zero everywhere on the surface

C. the number of electric �eld lines entering the

surface equals the number leaving the surface

D. 

Answer: A::B::D

Watch Video Solution

https://dl.doubtnut.com/l/_DX43WexSUh9N
https://dl.doubtnut.com/l/_Lb8z9TSX6kQT
https://dl.doubtnut.com/l/_OGLfy5I2AlMO


3. A dipole of moment  is placed in a uniform �eld .

The force on the dipole is  and the torque is . Then

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

→
p

→
E

→
F

→
τ

→
F = ∣

∣
→
p ∣

∣
→
E

∣
∣
→
τ ∣

∣ =
→
p .

→
E

→
τ =

→
p ×

→
E

→
F =

→
0

4. A proton and an electron are placed in an electric �eld.

The forces acting on them are  and theirF1 and F2

https://dl.doubtnut.com/l/_OGLfy5I2AlMO
https://dl.doubtnut.com/l/_k3sg7XfVumot


acceleration are  respectively. Then

A. 

B. 

C. 

D. F_(1)=F_(2)

Answer: 3 & 4

Watch Video Solution

a1 and a2

F1 ≠ F2

a1 = a2

a1 ≠ a2

5. Two identical charges  are kept at some �xed

distance. A small particle P with charge q is placed

midway between them. If P is given a small displacement

, it will undergo simple harmonic motion if

+Q

Δx

https://dl.doubtnut.com/l/_k3sg7XfVumot
https://dl.doubtnut.com/l/_T6prvezIF811


A. q is positive and  is perpendicular to the line

joining the charges

B. q is negative and  is perpendicular to the line

joining the charges

C. q is negative and  is along the line joining the

charges

D. 

Answer: A::C

Watch Video Solution

Δx

Δx

Δx

https://dl.doubtnut.com/l/_T6prvezIF811


6. A charge Q is divided into two equal parts . If

the chages q and q are placed at certain distance,

A. Coulomb force is dependent on the medium in

which the charges are placed

B. Coulomb force is maximum irrespective of the

medium in which the charges are placed

C. none of the above

D. 

Answer: A::B

Watch Video Solution

q =
Q

2

https://dl.doubtnut.com/l/_BFpy9iUqkqJe
https://dl.doubtnut.com/l/_FQ8eeoKXXpgz


7. A ring with a uniform charge Q are radius R, is placed in

the yz- plane with its centre at the origin. The �eld

intensity at

A. the origin is 

B. (x, 0, 0) is 

C. (x, 0, 0) is 

D. 

Answer: A::D

Watch Video Solution

Q

4πε0R2

Q

4πε0x2

Qx

4πε0(R2 + x2)3 / 2

8. A pendulum bob of mass m , carrying a charge q is at

rest with its string making an angle  with the vertical inθ

https://dl.doubtnut.com/l/_FQ8eeoKXXpgz
https://dl.doubtnut.com/l/_dWDshH2PUmn5


a uniform horizontal electric �eld E. the tension in the

string is

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

mg

sin θ

mg

cos θ

qE

sin θ

qE

cos θ

9. A spherical metal shell A of radius  and a solid metal

sphere B of radius  are kept far apart and

RA

RB( < RA)

https://dl.doubtnut.com/l/_dWDshH2PUmn5
https://dl.doubtnut.com/l/_Yag3JSBIUaNw


each is given charge . Now they are connected by a

thin metal wire. Then

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

+Q

E inside
A

= 0

QA > QB

=
σA

σB

RB

RA

Eon surface
A

< Eon surface
B

10. A non conducting solid sphere of radius R is uniformly

charged. The magnitude of electric �eld intensity due to

the sphre at a distance r from its centre

https://dl.doubtnut.com/l/_Yag3JSBIUaNw
https://dl.doubtnut.com/l/_whchadZmrj2I


Entracnce Corner Comprehension Type

A. increases as r increases for 

B. decreases as r increases for 

C. decreases as r increases for 

D. is discontinuous at 

Answer: A::C

Watch Video Solution

r < R

0 < r < ∞

R < r < ∞

r = R

1. A circular copper ring of radius r, placed in vacuum, has

charge q on it. The electric �eld intensity at the centre of

the ring is . The electric �eld intensity on the axis ofE1

https://dl.doubtnut.com/l/_whchadZmrj2I
https://dl.doubtnut.com/l/_I9ptPEVlude6


the ring at a distance x from its centre is . The value of 

 will be maximum when   

What is the value of ?

A. 0

B. 

C. 

D. 

Answer: A

Watch Video Solution

E2

E2 x = x'

E1

q × πr2

q × 2πr2

q

r2

2. A circular copper ring of radius r, placed in vacuum, has

charge q on it. The electric �eld intensity at the centre of

https://dl.doubtnut.com/l/_I9ptPEVlude6
https://dl.doubtnut.com/l/_0E3VpWt9Bbah


the ring is . The electric �eld intensity of the axis of the

ring at a distance x from its centres is . The value of 

will be maximum when   

What is the value of ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

E1

E2 E2

x = x'

E2

q

(x2 + r2)1 / 2

qx2

(x2 + r2)3 / 2

q

(x2 + r2)
3 / 2

qx

(x2 + r2)
3 / 2

https://dl.doubtnut.com/l/_0E3VpWt9Bbah


3. A circular copper ring of radius r, placed in vacuum, has

charge q on ti. The electric �eld intensity at the centre of

the ring is . The electric �eld intensity of the axis of the

ring at a distance x from its centres is . The value of 

will be maximum when   

What is the value of  ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

E1

E2 E2

x = x'

x'

√2r

r

√2

r

√3

√3r

https://dl.doubtnut.com/l/_yZ6oeCQYKWb3


4. An electron is released from rest in a uniform electric

�eld of . The acceleratiion of the electron is a.

The time taken by electron in attaining a speed of 0.1c

(where  is t.  

What is the value of a?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

106N. C − 1

c = 3 × 108m. s− 1

1.76 × 1017m. s− 2

2.56 × 1018m. s− 2

1.2 × 1015m. s− 2

3.45 × 1017m. s− 2

https://dl.doubtnut.com/l/_yZ6oeCQYKWb3
https://dl.doubtnut.com/l/_iFj0lGGiuTOg


5. An electron is released from rest in a uniform electric

�eld of . The acceleratiion of the electron is a.

The time taken by electron in attaining a speed of 0.1c

(where  is t.  

What is the value of t?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

106N. C − 1

c = 3 × 108m. s− 1

2.8 × 10− 10g)

1.7 × 10− 10g

3.4x10− 10g

1.2 × 10− 8g

https://dl.doubtnut.com/l/_nDSl7gHOUQb1
https://dl.doubtnut.com/l/_KZaw4Gd71oeV


6. A point mass M is attached to one end of a masslesa

rigid non-conducting rod of length L. Another equal point

mass is attached to the other end of the rod. The two

particles carry charges  and  respectively. This

arrangement is held I the region of uniform electric �eld

E such that the rod makes a small  (say about ) with

�eld direction. Moment of inertia of the rod is I. 

Now answer the question 

The ratio  is

A. 

B. 

C. 

D. 

+q −q

θ 5∘

θ

α

I

EL

I

qEL

I

2qEL

2I

3qEL

https://dl.doubtnut.com/l/_KZaw4Gd71oeV


Answer: B

Watch Video Solution

7. A point mass M is attached to one end of a masslesa

rigid non-conducting rod of length L. Another equal point

mass is attached to the other end of the rod. The two

particles carry charges  and  respectively. This

arrangement is held I the region of uniform electric �eld

E such that the rod makes a small  (say about ) with

�eld direction. Moment of inertia of the rod is I. 

Now answer the question 

Time period of SHM of the given system is

A. 

+q −q

θ 5∘

2π√
ML

2qE

https://dl.doubtnut.com/l/_KZaw4Gd71oeV
https://dl.doubtnut.com/l/_staoKztC7sz1


B. 

C. 

D. 

Answer: A

Watch Video Solution

2π√
ML

qE

π√
ML

qE

π√
ML

2qE

8. A point mass M is attached to one end of a masslesa

rigid non-conducting rod of length L. Another equal point

mass is attached to the other end of the rod. The two

particles carry charges  and  respectively. This

arrangement is held I the region of uniform electric �eld

E such that the rod makes a small  (say about ) with

+q −q

θ 5∘

https://dl.doubtnut.com/l/_staoKztC7sz1
https://dl.doubtnut.com/l/_zzsTxQl5kyNQ


Entracnce Corner Integer Answer Type

�eld direction. Moment of inertia of the rod is I. 

Now answer the question 

Time period for the rod to become parallel to E is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

2π )
√ML

qE

√
2π

3
ML

qE

√
π

3
ML

2qE

)
π

4

√ML

2qE

https://dl.doubtnut.com/l/_zzsTxQl5kyNQ
https://dl.doubtnut.com/l/_KVVs5slD148s


1. Two charges  and  are placed at the points 

 and  respectively. With the two charges

situated at the cenres, two spheres of radii 2a and 8a are

considered. What is the ratio of electric �ux through the

surfaces of the two spheres?

Watch Video Solution

2Q −Q

(a, 0, 0) (4a, 0, 0)

2. The electrostatic force of repulsion between two

positively charged ions carrying equal charge is

 when they are separated by a distance of 

. How many electrons are missing from each ion?

Watch Video Solution

3.7 × 10− 9N

5Å

https://dl.doubtnut.com/l/_KVVs5slD148s
https://dl.doubtnut.com/l/_uTopwDHpDywn
https://dl.doubtnut.com/l/_4uPOP1KQdBfq


3. Two particles are placed in air seperated by a distance

of 10 cm. 20 esu charge is distributed between them in

such a way that the force of repulsion between them is

maximum. What is the value of this maximum repulsive

force in dyne?

Watch Video Solution

4. Charge of magnitude  esu and  esu are

placed at two vertices of an equilateral triangle of side 5

cm. What is the value of resultant intensity in esu at the

third vertex?

Watch Video Solution

+100 −100

https://dl.doubtnut.com/l/_4uPOP1KQdBfq
https://dl.doubtnut.com/l/_fbxR7ifhutSb


Examination Archive Wbchse

1. Four point charges  and  are placed at

the four comers of a square, length of each side of which

is a. 

Find the magnitude of the intensity of the electric �eld at

the centre of the square.

Watch Video Solution

+q, + q, + q −q

2. On the x-y plane to point charges  and  are

placed at positiions  and  respectively. Find

an expression for the intensity of electric �eld at a point

 where . Under what condition does the

+q −q

(0, l) (0, − l)

(0, y) y > l

https://dl.doubtnut.com/l/_MiRvz4hRi9dV
https://dl.doubtnut.com/l/_7ncnkVBKEZ8J


charge system bechave as a dipole and hence express the

electric �eld in terms of the dipole moment of the dipole

so formed.

View Text Solution

3. A thin spherical shel of radius R is charged with 

amount of charge. Use Gauss' law to �nd out the

magnitude of the intensity of the electric �eld at a

distance r from the centre of the shel, where (a)   

and(b)   

(ii) Show graphically how the magnitude of the intensity

of the electric �eld changes with distance r from thke

centre of the shell.

Watch Video Solution

+q

r < R

r > R

https://dl.doubtnut.com/l/_7ncnkVBKEZ8J
https://dl.doubtnut.com/l/_bjcmcFCtAC8N


4. An electric is expressed as . Find the

electric �ux passing through a surface of area 

normal to the x-axis.

Watch Video Solution

→
E = 20 îV . m− 1

0.25m2

5. De�ne electric dipole moment. Find the torque acting

on a dipole when it is placed in a uniform electric �eld

Watch Video Solution

→
E .

https://dl.doubtnut.com/l/_bjcmcFCtAC8N
https://dl.doubtnut.com/l/_Muyi3E1KLxyT
https://dl.doubtnut.com/l/_D3QaXNNSUSlw


6. State Gauss's theorem in electrostatics. Find the

electric �ux through a surface of area  in x-y plane in

the electric �eld 

Watch Video Solution

50m2

→
E = 3 î + 2ĵ + k̂V . m− 1

7. If an electric dipole of moment  be placed along a

uniform electric �eld of intensity , the torque acting on

the dipole is

A. 

B. 

C. 

D. 

→
p

→
E

→
τ =

→
p ×

→
E

→
τ =

→
p .

→
E

→
τ =

→
p +

→
E

→
τ = 0

https://dl.doubtnut.com/l/_AmkS7ELZTraU
https://dl.doubtnut.com/l/_KQSMKWESF0Ec


Answer:

Watch Video Solution

8. De�ne surface density of electric charge. 

Two large conducting spheres carrying charges  and 

 are brought close to each other. Is the magnitude of

the electrostatic force between them exactly given by

 where r is the distance betwen their centres?

Watch Video Solution

Q1

Q2

Q1Q2

4πε0r2

9. De�ne dielectric constant. Two charges 

placed 2 mm apart from an electric dipole. Determine the

±20 × 10− 6C,

https://dl.doubtnut.com/l/_KQSMKWESF0Ec
https://dl.doubtnut.com/l/_0JTJAf4GMaaJ
https://dl.doubtnut.com/l/_uVA4t2jjv9XE


electric �eld at a point 10 cm away from the centre of the

dipole on its perpendicular bisector. Given,

Watch Video Solution

= 9 × 109N. m2. C − 21

4πε0

10. Show that electric �eld intensity on the surface of a

charged conductor is , where  is the surface

density of charge and  is the outward pointing unit

normal vector.

View Text Solution

→
E = n

σ

ε0
σ

→
n

11. Why are electric lines of forces not closed loop ?

W t h Vid S l ti

https://dl.doubtnut.com/l/_uVA4t2jjv9XE
https://dl.doubtnut.com/l/_gHmDeRpcvncc
https://dl.doubtnut.com/l/_GjufhxHDqRKK


Watch Video Solution

12. An electron having charge e moves with velocity  in

+x direction. An electric �eld act on it along+y direction.

The force on the electron acts along .

A.  direction

B.  direction

C.  direction

D.  direction

Answer:

Watch Video Solution

→
n

+z

−z

+y

−y

https://dl.doubtnut.com/l/_GjufhxHDqRKK
https://dl.doubtnut.com/l/_9V6QiuQkYP3h
https://dl.doubtnut.com/l/_etv7fR5LyBQ6


Examination Archive Wbjee

13. A charge Q is situated inside a cube placed in air. The

electric �ux passing through all the six faces is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

Q

ε0

Q

2ε0

Q

6ε0

Q

8ε0

https://dl.doubtnut.com/l/_etv7fR5LyBQ6


1. A line AA' is on a charged in�nite conducting plane

which is perpendicular to the plane of the paper. The

plane has a surface density of charge  and B is a ball of

mass m with a like charge of magnitude q.B is connected

by a string from a point on the line AA'. The tangent of

the angle  formed between the line AA' and the string

σ

(θ)

https://dl.doubtnut.com/l/_hhEktKsaBU1g


is 

A. 

B. 

C. 

qσ

2ε0mg

qσ

3ε0mg

qσ

2ε0mg

https://dl.doubtnut.com/l/_hhEktKsaBU1g


D. 

Answer:

View Text Solution

qσ

ε0mg

2. A charge q is placed at one corner of cube. The elctric

�ux through any of the three faces adjacent of the charge

is zero. 

The �ux through any one of the other three faces is

A. 

B. 

C. 

D. 

q

3ε0

q

6ε0

q

12ε0

q

24ε0

https://dl.doubtnut.com/l/_hhEktKsaBU1g
https://dl.doubtnut.com/l/_7QL0W3Jmqus2


Answer:

Watch Video Solution

3. Two charges  are placed at a distance a in

a uniform electric �eld. The dipole moment of the

combination is , where  is the angle

between the direction of the �eld and the line joining the

two charges. which of the following statement (s) is/are

correct ?

A. the torque exerted by the �eld on the dipole

vanishes

B. the net force on the dipole vanishes

+q and − q

2aq(cos θî + sin θĵ) θ

https://dl.doubtnut.com/l/_7QL0W3Jmqus2
https://dl.doubtnut.com/l/_XAZqUFRWSypy


C. the torque is independent of the choice of

coordinates

D. the net force is independent of a

Answer:

Watch Video Solution

4. A charged particle of mass  and charge  is

revolving in a cricle of radius r. another charged particle

of charge  and mass  is situated at the centre of the

circle. If the velocity and time period of the revolving

particle be v and T respectively, then,

A. 

m1 q1

q2 m2

v = √
q1q2r

4πε0m1

https://dl.doubtnut.com/l/_XAZqUFRWSypy
https://dl.doubtnut.com/l/_SxrYJkcriOD9


B. 

C. 

D. 

Answer:

Watch Video Solution

v = √
1

m1

q1q2

4πε0m1

T = √
16π3ε0m

2
1r

3

q1q2

T = √
16π3ε0m2r

3

q1q2

5. A Current  is �owing in a circuit consisiting

of a parallel combination of resistance R and capacitance

C. 

The total charge over the entire pulse period is

A. 

I = I0e
−λt

I0

λ

https://dl.doubtnut.com/l/_SxrYJkcriOD9
https://dl.doubtnut.com/l/_Ig5HBMrCd8uq


B. 

C. 

D. 

Answer:

Watch Video Solution

2I0

λ

I0λ

eI0λ

6. A positive charge Q is situated at the centre of cube.

The electric �ux through any face of the cube is (in SI

units)

A. 

B. 

Q

6ε0

4πQ

https://dl.doubtnut.com/l/_Ig5HBMrCd8uq
https://dl.doubtnut.com/l/_LMPgYPogVLpC


C. 

D. 

Answer:

Watch Video Solution

Q

4πε0

Q

6πε0

7. A charge of  is divided into two charges 

. These are kept at a separation of 30 cm. The

force on  is maximum when

A. 

B.  negligible

C.  negligible, 

0.8C

Q1 and Q2

Q1

Q1 = Q2 = 0.4C

Q1 ≈ 0.8C

Q1 Q2 ≈ 0.8C

https://dl.doubtnut.com/l/_LMPgYPogVLpC
https://dl.doubtnut.com/l/_908s7tgyGIVE


D. 

Answer:

Watch Video Solution

Q1 = 0.2C, Q2 = 0.8C

8. A particle with charge QC, tied at the end of an

inextensible string of length R metre, revolves in a

vertical plane. At the centre of the circular trajectory

there is a fxied charge of magnitude QC. The mass of the

moving charge M is such that  . If at the

highest position of the particle, the tenstion of the string

just vanishes, the horizontal velocity at the lowest point

has to be

Mg =
Q2

4πε0R2

https://dl.doubtnut.com/l/_908s7tgyGIVE
https://dl.doubtnut.com/l/_02kaoCbA3yCc


A. 0

B. 

C. 

D. 

Answer:

Watch Video Solution

2√gR

√gR

√5gR

9. A particle with charge e and mass m, moving along the

X-axis with a uniform speed u enters a region where a

uniform electric �eld E is acting along the Y-axis. The

particle starts to move in a parabola. Its focal length

(neglecting any e�ect of gravity) is

https://dl.doubtnut.com/l/_02kaoCbA3yCc
https://dl.doubtnut.com/l/_wwHeC9gcmKQI


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2mu2

eE

eE

2mu2

mu

2eE

mu2

2eE

10. A unit negative charge with mass resides at the

midpoint of the straight line of length 2a adjoining two

�xed charges of magnitude  each. If it is given a very

small displacement  in a direction

perpendicular to the straight line, it will

+Q

x(x < < a)

https://dl.doubtnut.com/l/_wwHeC9gcmKQI
https://dl.doubtnut.com/l/_FBr7R1fxznGG


A. come back to its original position and stay there

B. excute oscillations with freqeuncy 

C. �y to in�nity

D. execute oscillations with frequency

Answer:

Watch Video Solution

√
1

2π

Q

4πε0Ma3

√
1

2π

Q

2πε0Ma3

11. Consider a region in free space bounded by the

surfaces of an imaginary cube having sides of length a as

shown in the diagram. A charge +Q is placed at the centre

O of the cube. P is such a point outside the cube that the

https://dl.doubtnut.com/l/_FBr7R1fxznGG
https://dl.doubtnut.com/l/_GyMvKyDKiIUm


line OP perpendicularly intersects the surface ABCD at R

and also . A charge +Q is placed at point

P also. What is the total electrie �ux through the �ve

faces of the cube other than ABCD? 

A. 

B. 

C. 

D. zero

OR = RP =
a

2

Q

∈0

5Q

6 ∈0

10Q

6 ∈0

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


Answer:

View Text Solution

12. Four equal charges of value +Q are placed at any four

vertices of a regular hexagon of side a. By suitably

choosing the vertices, what can be the maximum possible

magnitude of electric �eld at the centre of the hexagon?

(A)  

(B)  

(C)  

(D) 

A. 

Q

4π ∈0 a2

√2Q

4π ∈0 a2

√3Q

4π ∈0 a2

2Q

4π ∈0 a2

Q

4π ∈0 a2

https://dl.doubtnut.com/l/_GyMvKyDKiIUm
https://dl.doubtnut.com/l/_3ffQFKNnDLnU


B. 

C. 

D. 

Answer:

Watch Video Solution

√2Q

4π ∈0 a2

√3Q

4π ∈0 a2

2Q

4π ∈0 a2

13. The bob of a pendulum of mass m, suspended by an

inextensible string of length L as shown in the �gure

carries a small charge q. An in�nite horizonatal plane

conductor with uniform surface charge density  is

placed below it. What will be the time period of the

σ

https://dl.doubtnut.com/l/_3ffQFKNnDLnU
https://dl.doubtnut.com/l/_fSyDaFboHE0N


pendulum for small amplitude oscillations? 

A. 

B. 

C. 

D. 

Answer:

View Text Solution

2π
 
⎷

L

(g − )qσ

∈0 m


⎷

L

(g − )
mqσ

∈0

 
⎷

1

2π
L

(g − )qσ

∈0 m

2π
 
⎷

L

(g − )
qσ

∈0 m

https://dl.doubtnut.com/l/_fSyDaFboHE0N


Examination Archive Jee Main

1. A long cylindrical shell carries positive surface charge 

in the upper half and negative surface charge  in the

lower half. The electric �eld lines around the cylinder will

look like �gure given in (�gures are schematic and not

drawn to scale)

A. 

B. 

σ

−σ

https://dl.doubtnut.com/l/_fSyDaFboHE0N
https://dl.doubtnut.com/l/_1HAxNp23gIRH


C. 

D. 

Answer: A

View Text Solution

2. The region between two concentric spheres of radii a

and b, respectively [Fig.2.122], has volume charge denstity

, where A is a constant and r is the distance from

the 

ρ =
A

r

https://dl.doubtnut.com/l/_1HAxNp23gIRH
https://dl.doubtnut.com/l/_qdj9dDDPjuXE


  

centre. At the centre of the spheres is a point charge Q.

The value of A such that the electric �eld in the region

between the spheres will be constant, is:

A. 

B. 

C. 

Q

2πa2

Q

2π(b2 − a2)

2Q

π(a2 − b2)

https://dl.doubtnut.com/l/_qdj9dDDPjuXE


D. 

Answer: A

View Text Solution

2Q

πa2

3. An electric dipole has a �xed dipole moment , which

makes angle  with respect to x-aixs. When subjected to

an electric �eld , it experiences a torque 

. When subjected to another electric �eld 

 it experiences a torque . The

angle  is

A. 

B. 

→
p

θ

→
E 1 = Eî

→
T 1 = τk̂

→
E 2 = √3Eĵ

→
T 2 = −

→
T 1

θ

30∘

45∘

https://dl.doubtnut.com/l/_qdj9dDDPjuXE
https://dl.doubtnut.com/l/_jRnQcGpnKEqf


Examination Archive Aipmt

C. 

D. 

Answer: C

Watch Video Solution

60∘

90∘

1. The eletric �eld in a certina region is acting radially

outward and is given by E = Ar. A charge contained in 'a'

centred at the origin of the �eld will be givne by

A. 

B. 

4π ∈0 Aa2

A ∈0 a2

https://dl.doubtnut.com/l/_jRnQcGpnKEqf
https://dl.doubtnut.com/l/_gk05zQG1f6Wk


Examination Archive Neet

C. 

D. 

Answer: C

Watch Video Solution

4π ∈0 Aa3

∈0 Aa3

1. Two identical charged spheres suspended from a

common point by two masses strings of length l are

initially at a distance d (d lt lt 1) apart because of their

mutual repulsion. The charge begins to leak from both

the spheres at a constant rate. As a result the charge

https://dl.doubtnut.com/l/_gk05zQG1f6Wk
https://dl.doubtnut.com/l/_72fCvRrFOqN6


approaches each other with a velocity v. Then as a

function of distance x between them

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

v ∝ x− 1

v ∝ x1 / 2

v ∝ x

v ∝ x− 1 / 2

2. A wheel having mass m has charges +q and -q on

diametrically opposite points. It remains in equilibrium

on a rough inclined plane in the presence of a vertical

https://dl.doubtnut.com/l/_72fCvRrFOqN6
https://dl.doubtnut.com/l/_WJYalZvmBqtf


electric �eld E. Then value of E is 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

mg tan θ

q

mg

q

mg

2q

m > anθ

2q

https://dl.doubtnut.com/l/_WJYalZvmBqtf
https://dl.doubtnut.com/l/_GZzENWQBtwqK


3. A toy car with charge q moves on a frictionless

horizontal plane surface under the in�uence of a uniform

electric �eld . Due to the force , its velocity

increases from 0 to 6 m/s in one second duration. At that

instant the direction of the �eld is reversed. The car

continues to move for two more seconds under the

in�uence of this �eld. The average velocity and the

average speed of the toy car between 0 to 3 seconds are

respectively

A. 

B. 

C. 

D. 

→
E q

→
E

1m/s, 3.5m/s

1m/s, 3m/s

2m/s, 4m/s

1.5m/s, 3m/s

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


Answer: B

View Text Solution

4. An electron falls from rest through a vertical distance h

in a uniform and vertically upward directed electric �eld E.

The direction of electric �eld is now reversed, keeping its

magnitude the same. A proton is allowed to fall from rest

in it through the same vertical distance h. The time of fall

of the electron, in comparison to the time of fall of the

proton is

A. 10 times greater

B. 5 times greater

https://dl.doubtnut.com/l/_GZzENWQBtwqK
https://dl.doubtnut.com/l/_abX1d73Ax0aL


Cbse Scanner

C. smaller

D. equal

Answer: C

Watch Video Solution

1. A charge q is placed at the centre of a cube of side l.

What is the electric �ux passing through each face of the

cube?

Watch Video Solution

https://dl.doubtnut.com/l/_abX1d73Ax0aL
https://dl.doubtnut.com/l/_YRDOWW9lHTjL
https://dl.doubtnut.com/l/_VWJXLqPOavxW


2. An electric dipole is held in a uniform electric �eld. 

Show that the net force acting on it zero.

Watch Video Solution

3. 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∘

4. A charge q is placed at the centre of a cube. What is

the electric �ux passing through two opposite faces of

the cube ?

https://dl.doubtnut.com/l/_VWJXLqPOavxW
https://dl.doubtnut.com/l/_gTSLRL7jSYef
https://dl.doubtnut.com/l/_J5C8fnSlLWbs


Watch Video Solution

5. A charge q is placed at the centre of a cube. What is the

electric �ux passing through the cube?

Watch Video Solution

6. De�ne electric dipole moment. Is it a scalar or a vector?

Derive the expression for the electric �eld of a dipole at a

point on the equatorial plane of the dipole.

Watch Video Solution

https://dl.doubtnut.com/l/_J5C8fnSlLWbs
https://dl.doubtnut.com/l/_IjaO1tq6absu
https://dl.doubtnut.com/l/_qs764cxiLyt5


7. Two charges of magnitudes -2Q and +Q are located at

points  respectively. What is the

electric �ux due to these charges through a sphere of

radius 3a with its centre at the origin?

Watch Video Solution

(a, 0) and (4a, 0)

8. Using Gauss' law deduce the expression for the electric

�eld due to a uniformly charge spherical conducting shell

of radius R at a point (i) outside the shell.

Watch Video Solution

https://dl.doubtnut.com/l/_JSOS3fuWJ7Bp
https://dl.doubtnut.com/l/_8KHRScSjIKud


9. Using Gauss' law deduce the expression for the electric

�eld due to a uniformly charge spherical conducting shell

of radius R at a point (ii) inside the shell.

Watch Video Solution

10. Why do the electrostatic �eld lines not form closed

loops?

Watch Video Solution

11. Deduce the expression for the torque acting on a

dipole of dipole moment  in the presence of a uniform

electric �eld .

→
P

→
E

https://dl.doubtnut.com/l/_k0ggroK0CMwi
https://dl.doubtnut.com/l/_6TQi6fB3sgxQ
https://dl.doubtnut.com/l/_2yztfNnV5IiX


Watch Video Solution

12. Consider two hollow concentric spheres 

enclosing charges 2Q and 4Q respectively as shown in

�gure. (i) Find out the ratio of the electric �ux through

them.

Watch Video Solution

S1 and S2

13. Consider two hollow concentric spheres 

enclosing charges 2Q and 4Q respectively as shown in

�gure. (ii) How will the electric �ux through  change if a

medium of dielectric constant  is introduced in the

S1 and S2

S1

εr

https://dl.doubtnut.com/l/_2yztfNnV5IiX
https://dl.doubtnut.com/l/_Wcegb7ROqJQ5
https://dl.doubtnut.com/l/_tGT6Xp6oJRaA


space inside  in place of air. Deduce the necessary

expression.

Watch Video Solution

S1

14. A point charge +Q is placed in the vicinity of a

conducting surface. Trace the �eld lines between the

charge and the conducting surface.

Watch Video Solution

15. De�ne electric electric �ux. Write its SI unit.

Watch Video Solution

https://dl.doubtnut.com/l/_tGT6Xp6oJRaA
https://dl.doubtnut.com/l/_yDMKyPmoWu5l
https://dl.doubtnut.com/l/_seN0Ze5qcUyW
https://dl.doubtnut.com/l/_toUuwnMZ7nb4


16. Using Gauss' law, obtain the electric �ux due to a point

charge q enclosed in a cube of side a.

Watch Video Solution

17. Show that the electric �eld due to a uniformly charged

in�nite plane sheet at any point distant x from it, is

independent of x.

Watch Video Solution

18. What is the amount of work done in moving a point

charge Q around a circular arc of radius 'r' at the centre

of which another point charge 'q' is located?

https://dl.doubtnut.com/l/_toUuwnMZ7nb4
https://dl.doubtnut.com/l/_KsfE3ta4Ivw1
https://dl.doubtnut.com/l/_i2ezx8R4JDzT


Watch Video Solution

19. Find the electric �eld intensity due to a uniformly

charged spherical shell at a point (i) out side the shell

Watch Video Solution

20. Find the electric �eld intensity due to a uniformly

charged spherical shell at a point (ii) inside the shell. Plot

the graph of electric �eld with distance from the centre

of the shell.

Watch Video Solution

https://dl.doubtnut.com/l/_i2ezx8R4JDzT
https://dl.doubtnut.com/l/_XhTB1EsaHbvd
https://dl.doubtnut.com/l/_7LOgRkQ2gDKw


21. Derive an expression for the electric �eld E due to a

dipole of length 2a at a point at a distance r from the

centre of the dipole on the axial line.

Watch Video Solution

22. Draw a graph of E versus r fro r gt gt a.

View Text Solution

23. Obtain the expression for the torque  experienced

by an electric dipole of dipole moment  in a uniform

electric �eld, .

Watch Video Solution

→
τ

→
p

→
E

https://dl.doubtnut.com/l/_U4ld2kTgaWGE
https://dl.doubtnut.com/l/_CbqX50RfA6WL
https://dl.doubtnut.com/l/_hPL1A6g4HpT6


24. What will happen if the �eld were not uniform?

View Text Solution

25. Does the charge given to a metallic sphere depend on

whether it is hollow or solid. Give reason for your answer.

Watch Video Solution

26. Use Gauss' theorem to �nd the electric �eld due to a

uniformly charged in�nitely large plane thin sheet with

surface charge density .

h id l i

σ

https://dl.doubtnut.com/l/_hPL1A6g4HpT6
https://dl.doubtnut.com/l/_ZgNt9gZr9oaq
https://dl.doubtnut.com/l/_xe7f8ipaTAiN
https://dl.doubtnut.com/l/_b4IJ39Hwi3k6


Watch Video Solution

27. De�ned electric �ux. Is it a scalar or a vector quantity?

Watch Video Solution

28. A point charge q is at a distance of  directly above

the centre of a square of side d, as shown in the �gure.

Use Gauss' law to obtain the expression for the electric

d

2

https://dl.doubtnut.com/l/_b4IJ39Hwi3k6
https://dl.doubtnut.com/l/_KJJaSRnTNJYW
https://dl.doubtnut.com/l/_AwnKtVznLCya


�ux through the square. 

View Text Solution

29. It the point charge is now moved to a distance d from

the centre of the square and the side of the square is

doubled, explain how the electric �ux will be a�ected.

Watch Video Solution

https://dl.doubtnut.com/l/_AwnKtVznLCya
https://dl.doubtnut.com/l/_rNhO5nFD6xPE


30. Use Gauss' law to derive the expression for the

electric �eld  due to a straight uniformly charged

in�nite line of charge density .

Watch Video Solution

(
→
E )

λC ⋅ m− 1

31. Draw a graph of show the variation of E with

perpendicular distance r from the line of charge.

Watch Video Solution

https://dl.doubtnut.com/l/_rNhO5nFD6xPE
https://dl.doubtnut.com/l/_vIfciR6Cl0vw
https://dl.doubtnut.com/l/_Hg0pqmfNSzZO

