
PHYSICS

BOOKS - CENGAGE PHYSICS (ENGLISH)

ELECTRIC POTENTIAL

Illustration

1. �nd the work done by an external agent in slowly

shifting a charge  in the electric �eld 

 from the point .

Watch Video Solution

q = 1μC

→
E = 103 îV m− 1 P (1, 2)toQ(3, 4)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ldN3uEI1AUDl


2. A charge particle  is carried along OP

and PQ and then back to O along QO as shown in an

electric �eld  Find the work

done by an external agent in (i) each path and (ii) the

round trip. 

.

Watch Video Solution

q = − 10μC

→
E = (x + 2y) î + 2xĵ

https://dl.doubtnut.com/l/_ldN3uEI1AUDl
https://dl.doubtnut.com/l/_5CcLYeDambxv
https://dl.doubtnut.com/l/_0pI90GcABb3T


3. The electric �eld in a region is given by

 Write a suitable SI unit for A. Write

an experssion for. the potential in the region assuming

the potential at. in�nity to be zero.

Watch Video Solution

→
E = ( )

→
I .

A

x3

4. Three charges

 are

placed at .

Find the potential of the system of three charges at

.

Watch Video Solution

q1 = 1μC, q2 = − 2μC, and q3 = − 1μC

A(0, 0, 0), B( − 1, 2, 3, ) and C(2, − 1, 1)

P (1, − 2, − 1)

https://dl.doubtnut.com/l/_0pI90GcABb3T
https://dl.doubtnut.com/l/_aefiXR9Uor9x


5. Two point charges  and  lie along a line at a

distance from each other. Figure 3.7 shows the

potential variation along the line of charges. At which

of the points 1, 2, and 3 is the electric �eld zero ? What

are the singns of the charges  and  and which of

the two charges is greater in magnitude ? 

.

Watch Video Solution

Q1 Q2

Q1 Q2

https://dl.doubtnut.com/l/_GlCjzyRUepVq
https://dl.doubtnut.com/l/_dd1J7x2XMEHU


6. Two electric charges  are placed at a

distance 6 m apart on a horizontal plane. Find the

locus of point on this plane where the potential has a

value zero. 

.

Watch Video Solution

q and − 2q

7.  charge is shifted from A to B, and it is found

that work done by an external force is . In doing

1μC

40μJ

https://dl.doubtnut.com/l/_dd1J7x2XMEHU
https://dl.doubtnut.com/l/_5J0z3NL3hOu5


so against electrostatic forces, �nd potential

di�erence .

Watch Video Solution

VA − VB

8. A uniform electric �eld is present in the positive x -

direction. If the intensity of the �eld is  then

�nd the potential di�erence  between two

points A (0 m, 2 m) and B (5 m, 3 m).

Watch Video Solution

5NC − 1

(VB − VA)

9. A uniform �eld of magnitude  is

directed  below the horizontal [�g. 3.11].  

→
E = 2000NC − 1

θ = 37∘

https://dl.doubtnut.com/l/_5J0z3NL3hOu5
https://dl.doubtnut.com/l/_fbeQPtcGkCZm
https://dl.doubtnut.com/l/_q6WPbH8JmFND


.  

(i) Find the potential di�erence between P and R. 

(ii) If we de�ne the reference level of potential so that

potential at R is , what is the potential at

P?

Watch Video Solution

VR = 500V

https://dl.doubtnut.com/l/_q6WPbH8JmFND
https://dl.doubtnut.com/l/_dD4BAVDsWPUe


10. Find the potential di�erence  between 

 in an electric �eld :  

(i)   

(ii) .

Watch Video Solution

VAB

A(0, 0, 0) and B(1m, 1m, 1m)

→
E = (yî + xĵ)Vm− 1

→
E = (3x2yî + x3 ĵ)Vm− 1

11. Uniform electric �eld of magnitude  in

space is directed along the line . Find the

potential di�erence between points

.

Watch Video Solution

100Vm− 1

y = 3 + x

A(3, 1) and B(1, 3)

https://dl.doubtnut.com/l/_dD4BAVDsWPUe
https://dl.doubtnut.com/l/_CguczJ4OLcpm


12. A uniform electric �eld of magnitude  is

directed in the negative y - direction in (�g. 3.12). Theb

coordinates of point A are  and

those of point B are . Calculate the

potential di�erence  along the path shown in

the �gure. 

.

325Vm− 1

( − 0.2m, − 0.3m)

(0.4m, 0.5m)

VB − VA

https://dl.doubtnut.com/l/_tK8NiEp072l3


Watch Video Solution

13. Three equal charges q are placed at the corners of

an equilateral triangle of side A. 

(i) Find out potential energy of charge system. 

(ii) Calculate work required to decrease the side of

triangle to .  

(iii) If the charges are released from the shown

position and each of them has same mass m, then �nd

the speed of each particle when they lie on triangle of

a/2

https://dl.doubtnut.com/l/_tK8NiEp072l3
https://dl.doubtnut.com/l/_IlxUlYwXOn78


side . 

.

Watch Video Solution

2a

https://dl.doubtnut.com/l/_IlxUlYwXOn78


14. Four identical charges q are placed at the corners

of a square of side a. Find the potential energy of one

of the charges due to the remaining charges. 

.

Watch Video Solution

https://dl.doubtnut.com/l/_YJWgWTQHJTv4


15. Four identical point charges q are placed at four

corners of a square of side a. Find the potential energy

of the charge system. 

.

Watch Video Solution

https://dl.doubtnut.com/l/_tR35Vdop6QTT
https://dl.doubtnut.com/l/_mSQb3njqfxty


16. An alpha particle with kinetic energy  is

heading toward a stationary tin nucleus of atomic

number 50. Calculate the distance of closest approach

(Fig . 3.23). 

.

Watch Video Solution

10MeV

17. A proton moves from a large distance with a speed

u m/s directly towards a free proton originally at rest.

Find the distance of closest of closest approach for

https://dl.doubtnut.com/l/_mSQb3njqfxty
https://dl.doubtnut.com/l/_2Mh9xMf5sUmC


the two protons in terms of mass of proton m and its

charge e.

Watch Video Solution

18. In space of horizontal  exist as

shown in �gure and a mass m is released at the end of

a light rod. If mass m is releases from the position

shown in �gure �nd the angular velocity of the rod

EF (E = (mg) /q)

https://dl.doubtnut.com/l/_2Mh9xMf5sUmC
https://dl.doubtnut.com/l/_kyoVD79u6bp8


when it passes through the bottom most position 

.

Watch Video Solution

19. (Figure 3.27) shows equipotential surfaces. What is

the direction of electric �eld  at P and R?  
→
E

https://dl.doubtnut.com/l/_kyoVD79u6bp8
https://dl.doubtnut.com/l/_g0WDWUyqEMwT


.

Watch Video Solution

20. Three equipotential surfaces are shown in (Fig.

3.28) A. Draw the corresponding �eld lines and

estimate the �eld strength at a point A where the

https://dl.doubtnut.com/l/_g0WDWUyqEMwT
https://dl.doubtnut.com/l/_N9oeoypD0ngT


distance between the surfaces is 4 cm. 

a. 

Watch Video Solution

21. Consider a spherical surface of radius 4 m cenred at

the origin. Point charges +q and - 2q are �xed at points

A( 2 m, 0,0) and B( 8 m, 0, 0), respectively. Show that

every point on the shperical surface is at zero

potential.

https://dl.doubtnut.com/l/_N9oeoypD0ngT
https://dl.doubtnut.com/l/_t7lZKI7JpZEC


Watch Video Solution

22. The potential at any point is given by

. Calculate the cartesian

components of the electric �eld at the point.

Watch Video Solution

V = x(y2 − 4x2)

23. Some equipotential surfaces are shown in

�gure(29.E3) What can you say about the magnitude

https://dl.doubtnut.com/l/_t7lZKI7JpZEC
https://dl.doubtnut.com/l/_oGvE3knhpH6H
https://dl.doubtnut.com/l/_X2OyDejlC2bQ


and the direction of the electric �eld? 

Watch Video Solution

24. Determine the electric �eld strength vector if the

potential of this �eld depends upon x - and y -

coordinates as : 

(i)   

(ii) .

Watch Video Solution

V = a(x2 − y2)

V = axy

https://dl.doubtnut.com/l/_X2OyDejlC2bQ
https://dl.doubtnut.com/l/_0CebXI2iYd2X


25. (i) Find the �eld intensity if potential

.  

(ii) Draw the �eld pattern of the �eld in i.

Watch Video Solution

V = − kxy(k > 0)

26. A, B, C, D, P and Q are points in a uniform electric

�eld. The potentials at these points are

. The electric �eld at P is 

Watch Video Solution

V (A) = 2V . V (P ) = V (B) = B(D) = 5V . V (C) = 8V

https://dl.doubtnut.com/l/_lss3xPAryJxZ
https://dl.doubtnut.com/l/_jLCm7jMr2rWU
https://dl.doubtnut.com/l/_R0dabqKfH1ha


27. Referring to the spherical equipotential lines in

(Fig. 3.36)A, �nd 

(i)   

(ii)  - pattern.  

a. . 

b. . 

c. .

Watch Video Solution

→
E = f(r)

→
E

https://dl.doubtnut.com/l/_R0dabqKfH1ha


28. A very small sphere of mass  having a charge q

is held at a height of  vertically above the center of

a �xed conducting sphere of radius , carrying an

equal charge q. When released, it falls until it is

repelled back just before it comes in contact with the

shpere as shown in Fig. 47. Calculate the charge

.

Watch Video Solution

80g

9m

1m

q. [g = 10ms− 2]

29. A hollow uncharged spherical conductor has inner

radius A and outer radius b. A positive point charge +q

is in the cavity at the center of the sphere (Fig. 3.48).

https://dl.doubtnut.com/l/_oj4nM9646dJs
https://dl.doubtnut.com/l/_kuiK0O8s9p8m


Find the potential V( r) everywhere, assuming that

 at .  

.

Watch Video Solution

V = 0 r → ∞

30. Figure shows two concentric conducting shells of

radii  and  carrying uniformly distributed charges 

 and , respectively. Find an expression for the

potential of each shell. 

.

Watch Video Solution

r1 r2

q1 q2

https://dl.doubtnut.com/l/_kuiK0O8s9p8m
https://dl.doubtnut.com/l/_l9tPbg60T0cU


31. A metal sphere A of radius a is charged to potential

V. What will be its potential if it is enclosed by a

spherical conducting shell B of radius b and the two

are connected by a wire ?

Watch Video Solution

32. Find the electric work done in bringing a charge q

from A to B in a sphere of charge Q distributed

https://dl.doubtnut.com/l/_l9tPbg60T0cU
https://dl.doubtnut.com/l/_sxWb4fDB0jOv
https://dl.doubtnut.com/l/_ZKuUFkmIoJqe


uniformly throughout its volume. 

.

Watch Video Solution

33. Positive charge Q is uniformly distributed

throughout the volume of a sphere of radius R. A Point

mass having charge  and mass m is �red towards

the centre of the sphere with velocity v from a point A

at distance  from the centre of the sphere.

Find the minimum, so that it can penetrate R/2

+q

r(r > R)

https://dl.doubtnut.com/l/_ZKuUFkmIoJqe
https://dl.doubtnut.com/l/_6u16FqOrI06x


distance of the sphere. Neglect any resistance other

than:e-c141::, interaction. Charge on the small mass

remains constant throughout the motion

Watch Video Solution

34. A charge particle q is shifted from point 1 to point

2 in the electric �eld of a straight long linear charge of

. 

i. Find the electric work done if  and   

ii. Find the potential di�erence between 1 and 2. 

.

Watch Video Solution

λ

r1 = R r2 = 2R

https://dl.doubtnut.com/l/_6u16FqOrI06x
https://dl.doubtnut.com/l/_xGK1esXdBh2n


35. Two circular loops of radii  and ,

respectively, are put such that their axes coincide and

their centers are  apart. A charge of  is

spread uniformly on each loop. Find the potential

di�erence between the centers of the loops.

Watch Video Solution

0.05 0.09m

0.12m 10− 6C

36. A circular ring of radius R with uniform positive

charge density  per unit length is located in the y z

plane with its center at the origin O. A particle of mass

m and positive charge q is projected from that point

 on the negative x - axis directly

λ

p( − √3R, 0, 0)

https://dl.doubtnut.com/l/_xGK1esXdBh2n
https://dl.doubtnut.com/l/_MdNcIRzTaB9J
https://dl.doubtnut.com/l/_7V4j8jtMDvDe


toward O, with initial speed V. Find the smallest

(nonzero) value of the speed such that the particle

does not return to P ?

Watch Video Solution

37. A spherical shell of radius  with uniform charge

q is expanded to a radius . Find the work performed

by the electric forces in this process.

Watch Video Solution

R1

R2

38. A spherical shell of radius  with a uniform

charge q has a point charge  at its center. Find the

R1

q0

https://dl.doubtnut.com/l/_7V4j8jtMDvDe
https://dl.doubtnut.com/l/_K6fOt2d35Lby
https://dl.doubtnut.com/l/_PpbPtQToYyF3


work performed by the electric forces during the shell

expansion from radius  to radius .

Watch Video Solution

R1 R2

39. Inside a conducting hollow sphere of inner radius

 and outer radius , a point charge q is placed at a

distance  from the center as shown in �g. Find. 

R1 R2

x

https://dl.doubtnut.com/l/_PpbPtQToYyF3
https://dl.doubtnut.com/l/_kO7y3IbQ5kSN


.  

(i) electric potential at C 

(ii) electric �eld and potential at a distance r from the

center outside the shell.

Watch Video Solution

https://dl.doubtnut.com/l/_kO7y3IbQ5kSN


40. In (Fig. 3.73), if the inner shell has charge  and

the outer shell is earthed, then 

. 

i. determine the charge on the outer shell, and 

ii. �nd the potential of the inner shell.

Watch Video Solution

+q0

https://dl.doubtnut.com/l/_GKNo9bkmErlg


41. Consider two concentric spherical metal shells of

radii  and  .The outer shell has charge  but

the inner shell has no charge.Now the inner shell is

grounded ,This means that the inner shell will come at

zero potential and that electric �elds lines leave the

outer shell and end on the inner shell.(a) Find the

charge on the inner shell 

' a' b > a Q

https://dl.doubtnut.com/l/_Ghz7pPOEwNrl


Find the potential on outer sphere. 

Watch Video Solution

42. (Figure 3.78) shows three thin concentric spherical

shells A, B and C with initial charges on A , B, and C as 3

Q, 2Q, and -Q, respectively. The shells A amd C are

https://dl.doubtnut.com/l/_Ghz7pPOEwNrl
https://dl.doubtnut.com/l/_a3DesAR8mg8L


connected by a wire such that it does not touch B.

Shell B is earthed. Determine the �nal charges

.  

.

Watch Video Solution

qA, qB, andqC

https://dl.doubtnut.com/l/_a3DesAR8mg8L


43. Two small particles A and B having masses

 each and charges 

and , respectively, are connected at

the ends of a nonconducting, �exible, and inextensible

string of length .  

Particle A is �xed and B is whirled along a vertical circle

with center at A. if a vertically upward electric �eld of

Strength  exists in the space,

calculate the minimum velocity of particle B required

at the highest point so that it may just complete the

m = 0.5kg q1 = ( − 155/18μC)

q2 = ( + 100μC)

r = 0.5m

E = 1.1 × 105NC − 1

https://dl.doubtnut.com/l/_Maf0MvDKNEVy


circle .  

.

Watch Video Solution

(g = 10ms− 2)

https://dl.doubtnut.com/l/_Maf0MvDKNEVy


44. A small sphere of mass  carrying a

positive charge  is connected with a light,

�exible, and inextensible string of length 

and whirled in a vertical circle. If a horizontal

rightward electric �eld of strength 

exists in the space, calculate the minimum velocity of

the sphere required at the highest point so that it may

just complete the circle .

Watch Video Solution

m = 0.6kg

q = 80μC

r = 30cm

E = 105NC − 1

(g = 10ms− 2)

45. Two point charges of

 are separated3.2 × 10− 19C and − 3.2 × 10− 19C

https://dl.doubtnut.com/l/_CbwUBxBmbtvt
https://dl.doubtnut.com/l/_0Zz3B5QUMg6n


from each other by . The dipole is

situated in a uniform electric �eld of intensity

. Calculate the work done in roating the

dipole by .

Watch Video Solution

2.4 × 10− 10m

4 × 105Vm− 1

180∘

46. What is the potential energy of the charge and

dipole system shown in (Fig. 3.93) ? 

.

Watch Video Solution

https://dl.doubtnut.com/l/_0Zz3B5QUMg6n
https://dl.doubtnut.com/l/_L38BDhHt2zlH


Examples

1. A nonconducting disk of radius a and uniform

positive surface charge density  is placed on the

ground, with its axis vertical. A particle of mass m and

positive charge q is dropped, along the axis of the disk,

from a height H with zero initial velocity. The particle

has .  

(i) Find the value of H if the particle just reaches the

disk. 

(ii) Sketch the potential energy of the particle as a

function of its height and �nd its equilibrium position.

Watch Video Solution

σ

q/m = 4ε0g/σ

https://dl.doubtnut.com/l/_ETqwWku31NaU
https://dl.doubtnut.com/l/_SfVsJkiPEaeP


2. Three concentric conducting shells of radii a, b and c

are shown in (Fig. 3.100). Charge on the shell of radius

b is Q. If the key K is closed, �nd the charges on the

innermost and outermost shells and the radio of

charge densities of the shells. Given that

.

Watch Video Solution

a : b : c = 1: 2: 3

3. A conducting sphere  of radius  is attached to an

insulating handle. Another conduction sphere  of

radius  is mounted on an insulating stand.  is

initially uncharged.  is given a charge  brought

into contact with  and removed.  is recharge such

S1 r

S2

R S2

S1 Q

S2 S1

https://dl.doubtnut.com/l/_SfVsJkiPEaeP
https://dl.doubtnut.com/l/_3GtcaU5s0OE8


that the charge on it is again  and it is again

brought into contact with  and removed. This

procedure is repeated  times. 

a. Find the electrostatic energy of  after  such

contacts with .  

b. What is the limiting value of this energy as 

?

Watch Video Solution

Q

S2

n

S2 n

S1

n → ∞

4. Two isolated metallic solid spheres of radii R and 2R

are charged such that both of these have same charge

density . The spheres are located far away from eachσ

https://dl.doubtnut.com/l/_3GtcaU5s0OE8
https://dl.doubtnut.com/l/_QGSYx0u9GWql


other and connected by a thin conducting wire. Find

the new charge density on the bigger sphere.

Watch Video Solution

5. The potential in the electric �eld varies as

 with respect to x - coordinate, where

a and b are constants. Find the charge density  in

a space.

Watch Video Solution

V = − ax2 + b

ρ(x)

6. A positive charge  is �xed at a point A. Another

positively charged particle of mass m and charge +q is

+Q

https://dl.doubtnut.com/l/_QGSYx0u9GWql
https://dl.doubtnut.com/l/_sVSf43wcjk8X
https://dl.doubtnut.com/l/_OmZ2seRqqR1U


projected from a point B with velocity u as shown in

(Fig. 3.103). Point B is at a large distance from A and at

distance d from the line A C. The initial velocity is

parallel to the line A C. The point C is at a very large

distance from A. Find the minimum distance (in meter)

of +q from +Q during the motion. Take

 and .  

.

Watch Video Solution

Qq = 4πε0mu2d d(√2 − 1)m

https://dl.doubtnut.com/l/_OmZ2seRqqR1U
https://dl.doubtnut.com/l/_zdecVZPKhcH7


7. Two point like charges  and  are �xed in free

space. At every point on the curve shown, the net

electrostatic potential created by these charges is V.

Find the separation r between the charges. 

.

Watch Video Solution

q1 q2

8. Two small metal spheres A and B, each of radius r

and supported on insulating stands, located at a

https://dl.doubtnut.com/l/_zdecVZPKhcH7
https://dl.doubtnut.com/l/_ojlfgabDYAsE


distance  from each other are connected

by a thin conducting wire. A point charge q is brought

near the spheres at distance  on the line

joining the centers of the spheres. What are the

moduli of charge induced on the spheres ? 

.

Watch Video Solution

a(a > > r)

l(l > > r)

9. A particle of mass  and having positive

charge  is suspended from a point by a

thread of length . In the space, a uniform

horizontal electric �eld  exists. The

m = 0.1kg

q = 75μC

l = 10cm

E = 104NC − 1

https://dl.doubtnut.com/l/_ojlfgabDYAsE
https://dl.doubtnut.com/l/_MlDeQ7s9Yubn


Exercise 3.1

particle is drawn aside so that the thread becomes

vertical and then it is projected horizontally with

velocity v such that the particle starts to move along a

circle with the same constant speed V. Calculate the

radius of the circle and speed .

Watch Video Solution

v(g = 10ms− 2)

1. The electric �eld inside a hollow charged conductor

is zero. Is this true or false ?

Watch Video Solution

https://dl.doubtnut.com/l/_MlDeQ7s9Yubn
https://dl.doubtnut.com/l/_USA3587GBLcR
https://dl.doubtnut.com/l/_RPDN18WUcJEI


2. How can you check whether the electric potential in

a given region of space has constant value ?

Watch Video Solution

3. Are we free to call the potential of earth (+ 100 V)

instead of zero ? What e�ect would such an

assumption have on measured values of 

A potentials 

B potential di�erence ?

Watch Video Solution

https://dl.doubtnut.com/l/_RPDN18WUcJEI
https://dl.doubtnut.com/l/_citdYRNKCXXH


4. If you know ( E) at a given point, can you calculate V

at that point ? If not, what further information do you

need ?

Watch Video Solution

5. Can there be a potential di�erence between two

adjacent conductors that carry same amount of

positive charge ?

Watch Video Solution

https://dl.doubtnut.com/l/_uqeJW2WCw8H0
https://dl.doubtnut.com/l/_vUXEv2tvLExF


6. An electron moves from the positive to the negative

terminal of a battery (9 V). How much potential energy

did it gain or lose ?

Watch Video Solution

7. We want to produce a proton with kinetic energy

. Through what di�erence of potential

should we accelerate the proton to obtain this kinetic

energy assuming that it starts from rest and no other

forces are present ?

Watch Video Solution

4.3 × 10− 15J

https://dl.doubtnut.com/l/_wnAbdSzH63Je
https://dl.doubtnut.com/l/_D3hyF1GTSq5b
https://dl.doubtnut.com/l/_hCzXVq9YFn2t


8. The potential produced by a point charge is

. Use this information to determine the

shape of equipotential surface ?

Watch Video Solution

V = kQ/r

9. a. A circle is drawn with center as a charge +q. What

is the work done in moving a charge +q from B to C

along the circumferebce of the circle ? 

B In the above question, if the charge +q is �rst taken

from B to A and then from A to C, on which path is the

https://dl.doubtnut.com/l/_hCzXVq9YFn2t
https://dl.doubtnut.com/l/_ckucBHahhbfm


magnitude of work greater? 

Watch Video Solution

10. A uniform electric �eld E exists between two

oppositely charged plates (Fig. 3.38). What will be the

work done in moving a charge q along a closed

rectangular path ? 

.

Watch Video Solution

https://dl.doubtnut.com/l/_ckucBHahhbfm
https://dl.doubtnut.com/l/_LZrfwIlyaYIc


11. Show that if at some part of a �eld the lines of force

have the from of concentric circles whose centres are

at point O (as given in Fig. 3.39), the �eld intensity at

each point in this part of the �eld should be inversely

proportional to the distance from the point O. 

.

Watch Video Solution

https://dl.doubtnut.com/l/_LZrfwIlyaYIc
https://dl.doubtnut.com/l/_ksfWd6p4Smre
https://dl.doubtnut.com/l/_yQ0NWhbDRRL5


12. If you carry out the integral of the electric �eld

 for a closed path like that as shown in (Fig.

3.40), the integral will always be equal tom zero,

independent of the shape of the path and

independent of where charges may be located relative

to the path. Explain why. 

.

Watch Video Solution

∫
→
E .

→
d l

https://dl.doubtnut.com/l/_yQ0NWhbDRRL5


13. (Figure 3.41) shows the lines of constant potential

in region in which an electric �eld is present. The

values of potentials are written in brackets. At which

points A, B or C, the electric �eld is greatest. 

.

Watch Video Solution

https://dl.doubtnut.com/l/_5TSBYDtXDX0U


14. A charge  is taken from ini�nity point in an

electric �eld, without changing its velocity. If work

done against eletrostatic forces is , then �nd

the potential at that point.

Watch Video Solution

2μC

−40μJ

15. When charge  is shifted from ini�nity to a

point in an electric �eld, it is found that work done by

eletrotatic forces is . If the charge is doubled and

taken again from ini�nity to the same point without

10μC

10μJ

https://dl.doubtnut.com/l/_5TSBYDtXDX0U
https://dl.doubtnut.com/l/_KpymsUHTNeWu
https://dl.doubtnut.com/l/_yZqQ8WS5qpkW


accelerating it, then �nd the amount of work done by

electric �eld and against electric �eld.

Watch Video Solution

16. A charge  is released at rest from a point P

where electric potential is (20 V). Find its kinetic

energy when it reaches ini�nity.

Watch Video Solution

3μC

17. Find out the following 

a.  

b.   

VA − VB

VB − VC

https://dl.doubtnut.com/l/_yZqQ8WS5qpkW
https://dl.doubtnut.com/l/_ljh7exR1awU1
https://dl.doubtnut.com/l/_0Qq1IuQxZ4nM


c.   

d.   

e.   

f. Arrange the order of potential for points (A, B,C and

D). 

.

Watch Video Solution

VC − VA

VD − VC

VA − VD

18. Four balls, each with mass m, are connected by four

nonconducting strings to from a square with side with

A, as shown in (Fig. 3.43.) The assembly is placed on a

https://dl.doubtnut.com/l/_0Qq1IuQxZ4nM
https://dl.doubtnut.com/l/_9mG9RTg6Gcwe


horizontal nonconducting frictionless surface. Balls 1

and 2 each have charge q, and balls 3 and 4 are

uncharged. Find the maximum speed of balls 1 and 2

after the string connecting them is cut. 

.

Watch Video Solution

https://dl.doubtnut.com/l/_9mG9RTg6Gcwe


19. Consider the con�guration of a system of four

charges each of value (+q). Find the work done by

external agent in changing the con�guration of the

system from (Fig. 3.44 A) to (Fig. 3.4B). 

a. ,

Watch Video Solution

20. The electric potential in a region is represented as 

  V = 2x + 3y − z

https://dl.doubtnut.com/l/_2iVzgC74oWqz
https://dl.doubtnut.com/l/_QLhrzWLK2dxX


obtain expression for electric �eld strength.

Watch Video Solution

21. Find  in an electric �eld  

  

where,   

and .

Watch Video Solution

Vab

E = (2 î + 3ĵ + 4k̂)
N

C

ra = ( î − 2ĵ + k̂)m

rb = (2 î + ĵ − 2k̂)m

22. A uniform electric �eld exists in x y plane as shown

in Fig. 3.45. Find the potential di�erence. Between

https://dl.doubtnut.com/l/_QLhrzWLK2dxX
https://dl.doubtnut.com/l/_0OErrwUiWDSa
https://dl.doubtnut.com/l/_QSHU8pgBMtU4


origin O and .  

.

Watch Video Solution

A(d, d, 0)

23. The electric �eld in a region is given by

  

where A is a positive constant. The equation of an

equipotential surface will be of the form.

Watch Video Solution

E = (4axy√z) î + (2ax2√z) ĵ + (ax2y/√z)k̂

https://dl.doubtnut.com/l/_QSHU8pgBMtU4
https://dl.doubtnut.com/l/_3JvIsNsZJVGU


Exercise 3.2

Watch Video Solution

1. A particle of mass  and charge  is

projected toward a nonconducing �xed spherical shell

of radius  having the same charge uniformly

distributed on its surface. Find th minimum initial

velocity of projection requires if the particle just

grazes the shell. 

.

1kg 1/3μC

r = 1mm

https://dl.doubtnut.com/l/_3JvIsNsZJVGU
https://dl.doubtnut.com/l/_L8lvAEx56hYm


Watch Video Solution

2. A cone made of insulating material has a total

charge Q spread uniformly over its sloping surface.

Calculate the work done in bringing a small test

charge q from in�nity to the apex of the cone. The

cone has a slope length L.

Watch Video Solution

3. A simple pendulum of length  and bob mass  is

hanging in front of a large nonconducting sheet

having surface charge density . If suddenly a charge 

 is given to the bob  it is released from the

l m

σ

+q &

https://dl.doubtnut.com/l/_L8lvAEx56hYm
https://dl.doubtnut.com/l/_DLB0bQBgh4r1
https://dl.doubtnut.com/l/_TzdVIOF4jUda


position shown in �gure. Find the maximum angle

through which the string is de�ected from vertical . 

.

Watch Video Solution

https://dl.doubtnut.com/l/_TzdVIOF4jUda


4. An insulating rod having linear charge density

 and linear mass density 

 is released from rest in a uniform

electric �eld  directed perpendicular to

the rod. 

(a) Determine the speed of the rod after it has

travelled 2.00 m 

(b) How does your answer to part (a) change if the

λ = 40.0μCm− 1

μ = 0.100kgm− 1

E = 100Vm− 1

https://dl.doubtnut.com/l/_70NJ9zej5dB4


electric �eld is not perpendicular to the rod ? 

Watch Video Solution

https://dl.doubtnut.com/l/_70NJ9zej5dB4


5. Three concentric spherical conductors of radii a, 2a,

and 3a have charges , and ,

respectively. If r is the distance of the point under

consideration from the center of the spheres, then

�nd the electric �eld and potential due to the given

con�guration, for the values 

(i)   

(ii)   

(iii)   

−Q, + 2Q −4Q

r < a

a < r < 2a

2a < r < 3a

https://dl.doubtnut.com/l/_v7BBicMImpjv


.  

.

Watch Video Solution

r > 3a

https://dl.doubtnut.com/l/_v7BBicMImpjv


6. In the previous problem, if we connect the

conductors 1 and 2, 2 and 3, 1 and 3, 1 and ground, 2

and ground, and 3 and ground, separately, �nd the

charge �own in each case.

View Text Solution

7. As shown in (Fig. 3.90), two large parallel vertical

conducting plates separated by distance D are charge

so that their potential are  and . A small

conducting ball of mass m and radius r

 is hung midway between the plates.

The thread of length L supporting the ball is a

+V0 −V0

(whereR < < d)

https://dl.doubtnut.com/l/_yEJeG0yWfsvi
https://dl.doubtnut.com/l/_E8OtZQSEDokg


conducting wire connected to ground, so the potential

of the ball is �xed at . The ball hangs straight

down in stable equilibrium when  is su�ciently

small. Show that the equilibrium of the ball is unstable

if  exceeds the critical value .  

W t h Vid S l ti

V = 0

V0

V0 [ked
2mg/(4RL)]

1 / 2

https://dl.doubtnut.com/l/_E8OtZQSEDokg


Watch Video Solution

8. Electrically charged drops of mercury fall from an

altitude h into a spherical metal vessel of radius R.

There is a small opening in the upper part of the

vessel. The mass of each drop is m, and the charge on

the drop is Q. What will be the number n of the last

drop that can still enter the sphere?

Watch Video Solution

9. A small sphere of mass  carrying a

positive charge  is connected with a light,

�exible, and inextensible string of length of length

m = 0.5kg

q = 110μC

https://dl.doubtnut.com/l/_E8OtZQSEDokg
https://dl.doubtnut.com/l/_OSdzmBmLdQuF
https://dl.doubtnut.com/l/_e74xnSB6G1w0


Exercise 3.3

 and whirled in a vertical circle. If a vertically

upward electric �eld of strength  exists

in the space, calculate the minimum velocity of the

sphere required at the highest point so that it may

just complete the circle .

Watch Video Solution

r = 60cm

E = 105NC − 1

(g = 10ms− 2)

1. An electric dipole of length 4 cm, when placed with

its axis making an angle of  with a uniform electric

�eld, experiences a torque of . Calculate the  

a. magnitude of the electric �eld, and 

60∘

4√3Nm

https://dl.doubtnut.com/l/_e74xnSB6G1w0
https://dl.doubtnut.com/l/_pvRNJEVhA6zM


b. potential energy of the dipole, if the dipole has

charges of .

Watch Video Solution

±8nC

2. An electric dipole consists of two opposite charges

each of magnitude 1 mC separated by 2 cm. The dipole

is placed in an external uniform �eld of 

intensity. Find the 

a. maximum torque exterted by the �eld on the dipole,

and 

b. work done in roating the dipole through 

starting from the position .

Watch Video Solution

105NC − 1

180∘

θ = 0∘

https://dl.doubtnut.com/l/_pvRNJEVhA6zM
https://dl.doubtnut.com/l/_17wqgqq6AWOB


3. (Fig. 3.95) shows four orientations of an electric

dipole in an external electric �eld. Rank the

orientations acording to the 

a. magnitude of the torque on the dipole, and 

b. potential energy of the dipole, greatest �rst. 

.

Watch Video Solution

https://dl.doubtnut.com/l/_17wqgqq6AWOB
https://dl.doubtnut.com/l/_ytfmcde6eCIb


4. A In question 3, If the dipole rotates from

orientation 1 to orientation 2, is the work done on the

dipole by �eld positive, negative, or zero ? 

B If, instead, the dipole rotates from the orientation 1

to orientation 4, is the work done by the �eld more

than, less than, the same as in (a) ?

Watch Video Solution

5. The potential energies associated with four

orientations of an electric dipole in an electric �eld are

, where 

is positive. Rank the orientation according to the angle

(1) − 5U0, (2) − 7U0, (3)3U0, and (4)5U0 U0

https://dl.doubtnut.com/l/_ZLtGwNRtVAit
https://dl.doubtnut.com/l/_dTRvV69tjbju


between the electric dipole moment  and the

electric �eld , and B magnitude of the torque on the

electric dipole, greatest �rst.

Watch Video Solution

→
P

→
E

6. A neutral water molecule  in its vapour state

has an electric dipole moment of magnitude

.  

a. How far apart are the molecules' centers of positive

and negative charge ? 

b. If a molecule is placed in an electric �eld of

, what maximum torque can the �eld

exert on it ? (Such a �eld can easily be set up in the

(H2O)

6.2 × 10− 30cm

1.5 × 104NC − 1

https://dl.doubtnut.com/l/_dTRvV69tjbju
https://dl.doubtnut.com/l/_2TTuKDuGle4r


laboratory). 

c. How much work must an external agent do to turn

this molecule end for end in this �eld, starting from its

fully aligned position, for which  ?

Watch Video Solution

θ = 0

7. What is the potential energy of dipole with charge

particles system as shown in (Fig. 3.96) ? 

.

Watch Video Solution

https://dl.doubtnut.com/l/_2TTuKDuGle4r
https://dl.doubtnut.com/l/_Oz0v4Ga0Hfyx


8. State the following statements as Ture or False. 

a. Electric potential at any point on the bisector of a

dipole is zero. 

b. A dipole experences maximum torque at the positive

where potential energy is zero.

Watch Video Solution

9. A charge +q is carried from point  to

point  following a path, which is a quadrant

of circle of radius r ( Fig. 3.97). If the dipole moment is

P, �nd the work done by the external agent (assume

A(r, 135∘ )

B(r, 45∘ )

https://dl.doubtnut.com/l/_Oz0v4Ga0Hfyx
https://dl.doubtnut.com/l/_61pz3VZLXVju
https://dl.doubtnut.com/l/_HzFYnAtr280t


Subjective

short dipole). 

.

Watch Video Solution

1. The variation of electric potential for an electric �eld

directed parallel to the x - axis is shown in (Fig. 3.110).

https://dl.doubtnut.com/l/_HzFYnAtr280t
https://dl.doubtnut.com/l/_HWNf3pRmIFRu


Draw the variation of electric �eld strength with the x-

axis. 

.

Watch Video Solution

2. If identical charges  are placed at each corner

of a cube of side , then electric potential energy of

charge  which is placed at centre of the cube will

be

Watch Video Solution

( − q)

b

( + q)

https://dl.doubtnut.com/l/_HWNf3pRmIFRu
https://dl.doubtnut.com/l/_6OYyVNtNniJs


3. At s point due to a point charge, the values of

electric �eld intensity and potential are  and 

, respectively. Calculate the  

a. magnitude of the charge, and 

b. distance of the charge from the point of

observation.

Watch Video Solution

32NC − 1

16JC − 1

4. Four charges  and  are placed in

order on the four consecutive corners of a square of

side a. The work done in interchanging the positions

of any two neighboring charges of the opposite sign is

W h Vid S l i

+q, − q, + q −q

https://dl.doubtnut.com/l/_Z3OICGRrNIP3
https://dl.doubtnut.com/l/_NRSoQHEc7ikc


Watch Video Solution

5. Water from a tap, maintained at a costant potential

V, is allolwed to fall by drops of radius r through a

small hole into a hollow conducting sphere of radius R

standing on an insulating stand until it �lls the entire

sphere. Find the potential of the hollow conductor

after it is completely �lled with water.

Watch Video Solution

6. Three point charges of 0.1 C each are placed at the

corners of an equilateral triangle with side 1m. If this

system is supplied energy at the rate of 1 kW, how

https://dl.doubtnut.com/l/_NRSoQHEc7ikc
https://dl.doubtnut.com/l/_yQCfMEWSSST9
https://dl.doubtnut.com/l/_ZyKIOmnwPech


much time will be required to move one of the charges

on the mid-point of the line joining the two others ?

Watch Video Solution

7. Figure shows a large conducting ceiling having

uniform charge particle of charge density  below

which a charge particle of charge  and mass m is

hung from point O, through a small string of length l.

Calculate the minimum horizontal velocity v required

σ

q0

https://dl.doubtnut.com/l/_ZyKIOmnwPech
https://dl.doubtnut.com/l/_X6pSE2USNBf7


for the string to become horizontal. 

.

Watch Video Solution

8. A nonconducting sphere of radius  has its

center at the origin O of the coordinate system as

shown in (Fig. 3.112). It has two spherical cavities of

radius , whose centers are at  and 

R = 5cm

r = 1cm 0, 3cm

https://dl.doubtnut.com/l/_X6pSE2USNBf7
https://dl.doubtnut.com/l/_xHUjOkgiCvbP


, respectively, and solid material of the

sphere has uniform positive charge density

. Calculate the electric potential at

point .  

.

Watch Video Solution

0, − 3cm

ρ = 1/πμCm− 3

P (4cm, 0)

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


9. Two identical thin rings, each of radius R, are

coaxially placed at a distance R. If  are

respectively, the charges uniformly spread on the two

rings, �nd the work done in moving a charge q from

centre of ring having charge  to the other ring.

Watch Video Solution

Q1 and Q2

Q1

10. Three conducting spherical shells have radii (a, b,

and c) such that  (Fig. 3.113). Initially, the

inner shell is uncharged, the middle shell has a

positive charge Q, and the outer shell has a negative

charge .  

a < b < c

−Q

https://dl.doubtnut.com/l/_z42gt9yOwH9K
https://dl.doubtnut.com/l/_wJdZ3ZHXn8B3


.  

a. Find the electric potential of the three shells. 

b. If the inner and outer shells are now connected by a

wire that is insulated as it passes through the middle

shell, what is the electric potential of each of the three

shells ? Also, what is the �nal charge on each shell ?

Watch Video Solution

https://dl.doubtnut.com/l/_wJdZ3ZHXn8B3


11. (Figure 3.114) shows three concentric spherical

conductors  with radii , and ,

respectively. A and C are connected by a conducting

wire, and  is uniformly charged .

Find 

A, B, and C R, 2R 4R

B (charge = + Q)

https://dl.doubtnut.com/l/_cGnvHkYdcT5K


.  

a. charges on conductors A and C, and 

b. potentials of A and B.

Watch Video Solution

https://dl.doubtnut.com/l/_cGnvHkYdcT5K


12. Two concentric shells of radii  and  are shown

in (Fig. 3.115). Initially, a charge q is imparted to the

inner shells. Now, key  is closed and opened and

then key  is closed and opened. After the keys 

 are alterbately closed n times each, �nd

the potential di�erence between the shells. Note that

R 2R

K1

K2

K1 and K2

https://dl.doubtnut.com/l/_UewsK1oWMVkr


�nally key  remains closed.  

.

Watch Video Solution

K2

13. Three charges each of value q are placed at the

corners of an equilateral triangle. A fourth charge Q is

https://dl.doubtnut.com/l/_UewsK1oWMVkr
https://dl.doubtnut.com/l/_T2vmqK00rFIv


placed at the center of the triangle. 

a. Find the net force on charge q. 

b. If , will the charges at the corners move

toward the center or �y away from it ? 

c. For what value of Q at O will the charges remain

stationary ? 

d. In situation (c), how much work is done in removing

the charges to in�nity?

Watch Video Solution

Q = − q

14. A small ball of mass , having a charge 

, is suspended by a string of length . Another

identical ball having the same charge is kept at the

2 × 10− 3kg

1μC 0.8m

https://dl.doubtnut.com/l/_T2vmqK00rFIv
https://dl.doubtnut.com/l/_ScI68vsjetzv


point of suspension. Determine the minimum

horizontal velocity that should be imparted to the

lower ball so that it can make a complete revolution.

Watch Video Solution

15. Two �xed charges  and  are located at

points  and  respectively. Then

which of the following statement is correct?

Watch Video Solution

−2Q +Q

( − 3a, 0) ( + 3a, 0)

16. A point charge  is located at the centre  of a

spherical uncharged coducting layer provided with

q O

https://dl.doubtnut.com/l/_ScI68vsjetzv
https://dl.doubtnut.com/l/_QltK8WCq5Acr
https://dl.doubtnut.com/l/_ZyfLCFewrEJG


small ori�ce. The inside and outside radii of the layer

are equal to a and  respectively. The amount of work

that has to be performed to slowly transfer the charge

 from teh point  through the ori�ce and into in�nity

is 

Watch Video Solution

b

q O

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


17. Four point charges

 are �xed at the

points 

respectively on the Y-axis. A particle of mass 

kg and charge  moves along the -X direction. It

speed at  is . Find the least value of  for

which the paticle will cross the origin. Find also the

kinetic energy of the particle at the origin. Assume

that space is gravity free.

Watch Video Solution

+8μC − 1μC, − 1μC and + 8μC

−√27/2m, − √3/2m + √3/2m and + √27/2m

6 × 10− 4

+0.1μC

x = + ∞ v0 v0

https://dl.doubtnut.com/l/_9e1KnKEacxOC


18. Charges  and  are located at the corners of a

cube of side as show in the �gure. Find the work done

to separate the charges to in�nite distance 

Watch Video Solution

+q −q

19. Two uniformly charged large plane sheets  and 

 having charge densities  and  ( ) are

S1

S2 σ1 σ2 σ1 > σ2

https://dl.doubtnut.com/l/_PKyL2JkcrD5Y
https://dl.doubtnut.com/l/_CdYYmf7Tq7h8


placed at a distance d parallel to each other. A charge

 is moved along a line of length a(altd) at an angle 

 with the normal to . Calculate the work done by

the electric �eld

Watch Video Solution

q0

45∘ S1

20. (Figure 3.118) shows two dipole moments parallel

to each other and placed at a distance x apart. What is

the magnitude of force of interaction ? What is the

nature of force, attractive or repulsive ? 

.

https://dl.doubtnut.com/l/_CdYYmf7Tq7h8
https://dl.doubtnut.com/l/_YyajhLtoQMJf


Watch Video Solution

21. Two dipoles  are placed along the same

axis at a distance x apart as shown in (Fig. 3.119). What

is the magnitude of the force of interaction ? What is

the nature of force, attractive or repulsive ? 

.

Watch Video Solution

p1 and p2

22. A short dipole is placed along the x - axis at 

(Fig. 3.120). 

x = x

https://dl.doubtnut.com/l/_YyajhLtoQMJf
https://dl.doubtnut.com/l/_XUqets7DKboO
https://dl.doubtnut.com/l/_dyF81C0KBV2Z


.  

a. Find the force acting on the dipole due to a point

charge q placed at the origin. 

b. Find the force on the dipole if the dipole is rotated

by  about the z- axis.  

c. Find the force on dipole if the dipole is rotated by

 anticlockwise about z - axis, i.e., it becomes parallel

to the y - axis.

Watch Video Solution

180∘

90∘

https://dl.doubtnut.com/l/_dyF81C0KBV2Z


23. For the eletrostatic charge system as shown in (Fig.

3.121), �nd 

.  

a. the net force on electric dipole, and 

b. electrostatic energy of the system.

Watch Video Solution

https://dl.doubtnut.com/l/_PRJ7jz8s5ROS


24. Four charge particles each having charge Q=1 C are

�xed at the corners of the base(A,B,C, and D) of a

square pyramid with slant length

, a charge -Q is

�xed at point P. A dipole with dipole moment p=1 C-m

is placed at the center of the bases and perpendicular

to its plane as shown in �g. Force on the dipole due to

the charge particles is .  

W t h Vid S l ti

a(AP = BP = PC = a = √2m)

N
□

4πε0

https://dl.doubtnut.com/l/_JCjadKkAjcN5


Watch Video Solution

25. Three identical dipoles with charges q and , and

separation A between the charges, are placed at the

corners of an equilateral triangle of side D as shown in

(Fig. 3.123). Find the interaction energy of the system

.  

.

Watch Video Solution

−q

(a < < d)

https://dl.doubtnut.com/l/_JCjadKkAjcN5
https://dl.doubtnut.com/l/_DEjNSrzi5cun


26. A radioactive source, in the form of a metallic

sphere of radius  emits particles at the

rate of  particles per second. The source is

electrically insulated. How long will it take for its

potential to be raised by , assuming that  of

the emitted particles escape the source.

Watch Video Solution

10− 2
m β −

5 × 1010

2V 40 %

β −

27. Three point charges of 0.1 C each are placed at the

corners of an equilateral triangle with side 1m. If this

system is supplied energy at the rate of 1 kW, how

https://dl.doubtnut.com/l/_DEjNSrzi5cun
https://dl.doubtnut.com/l/_1pytbyxf2JVO
https://dl.doubtnut.com/l/_yGWqnqMK7zqr


much time will be required to move one of the charges

on the mid-point of the line joining the two others ?

Watch Video Solution

28. When a small uncharged conducting ball of radius

 and mass  is dropped from a height

h above the center of another large conducting sphere

of radius  having charge . It

rises to a height  after the collision. Find

the value of h. Assume that during the impact there is

a = 1cm m = 50g

b( = 1m) Q( = (100μC)

h1( = 2m)

https://dl.doubtnut.com/l/_yGWqnqMK7zqr
https://dl.doubtnut.com/l/_a7WVB34HWayh


Single Correct

no dissipation of energy. 

.

Watch Video Solution

https://dl.doubtnut.com/l/_a7WVB34HWayh


1. A large insulated sphere of radius r charged with Q

units of electricity is placed in contact with a small

insulated uncharged sphere of radius r' and is then

separated. The charge on the smaller sphere will now

be.

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

Q(r' + r)

r'

Q(r' + r)

r

Qr

r' + r

Qr'

r' + r

https://dl.doubtnut.com/l/_0AaCbuxSiakj


2. Three charges  are located at the

vertices of an equilateral triangle. At the centre of the

triangle,

A. the �eld is zero but potential is nonzero.

B. the �eld is nonzero but potential is zero.

C. both �eld and potential are zero.

D. both �eld and potential are nonzero.

Answer: b

Watch Video Solution

2q, − q, − q

https://dl.doubtnut.com/l/_LZYFltYP1qt0


3. The variation of potential with distance R from the

�xed point is shown in (Fig. 3.125). 

.  

The electric �eld at  is.

A. 

B. 

C. 

D. 

R = 5m

2.5Vm− 1

−2.5Vm− 1

0.4Vm− 1

−0.4Vm− 1

https://dl.doubtnut.com/l/_vaCx7qvWfkjC


Answer: a

Watch Video Solution

4. When a  charge is carried from point A to point

B, the amount of work done by the electric �eld is

. What is the potential di�erence and which point

is at a higher potential ?

A. 

B. 

C. 

D. both are at same potential.

2μC

50μJ

25V , B

25V , A

20V , B

https://dl.doubtnut.com/l/_vaCx7qvWfkjC
https://dl.doubtnut.com/l/_Z0ttYMXC5Utu


Answer: b

Watch Video Solution

5. The work done in taking a unit positive charge from

P to A is  and P to B is . Then  

.

A. 

B. 

WA WB

WA > WB

WA < WB

https://dl.doubtnut.com/l/_Z0ttYMXC5Utu
https://dl.doubtnut.com/l/_M3RxSDWxPtAo


C. 

D. 

Answer: c

Watch Video Solution

WA = WB

WA + WB = 0

6. The electric �eld at the origin is along the positive x-

axis. A small circle is drawn with the centre at the

origin cutting the axes at points A, B, C and D having

coordinates (a,0), (0,a), (-a,0),(0,-a) respectively. Out of

the points on the periphery of the circle, the potential

is minimum at

https://dl.doubtnut.com/l/_M3RxSDWxPtAo
https://dl.doubtnut.com/l/_Wmusk28S0jMh


A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

A

B

C

D

7. A small conducting sphere of radius a, carrying a

charge , is placed inside an equal and oppositely

charged conducting shell of radius b such that their

centers coincide. Determine the potential at a point

+Q

https://dl.doubtnut.com/l/_Wmusk28S0jMh
https://dl.doubtnut.com/l/_JbJdYXR46VIy


which is at a distance c from center such that

.

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

a < c < b

k(Q/c + Q/b)

k(Q/a + Q/b)

k(Q/a − Q/b)

k(Q/c − Q/b)

8. Two metal spheres  are

very far apart but are connected by a thin wire. If their

(radiir1, r2withr1 < r2)

https://dl.doubtnut.com/l/_JbJdYXR46VIy
https://dl.doubtnut.com/l/_RcBlCSAjrjbn


combined charges is Q, then what is their common

potential ?

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

kQ/(r1 + r2)

kQ/(r1 − r2)

−kQ/(r1 + r2)

−kQ/r1r2

9. Mark the correct statement :.

https://dl.doubtnut.com/l/_RcBlCSAjrjbn
https://dl.doubtnut.com/l/_MH5XTd4vCPpB


A. If  is zero at a certain point, then  should be

zero at that point.

B. If  is not zero at a certain point, then  should

not be zero at that point.

C. If  is zero at a certain point, then  should be

zero at that point.

D. If  is zero at a certain point, then  may or may

not be zero.

Answer: d

Watch Video Solution

E V

E V

V E

V E

https://dl.doubtnut.com/l/_MH5XTd4vCPpB


10. Variation in potential is maximum if one goes.

A. along the line of force.

B. Perpendicular to the line of force.

C. in any direction.

D. none of these.

Answer: a

Watch Video Solution

11. An uncharged conductor A is brought near a

positively charged conductor B. The size of the

https://dl.doubtnut.com/l/_tNTlGXpxMumE
https://dl.doubtnut.com/l/_0SLF9MGxlydA


conductor A is much greater than the size of

conductor B. Then,

A. the charge on  will increase, but the potential

of  will not change.

B. the charge on  will not change, but the

potential of  will decrease.

C. the charge on  will decrease, but the potential

of  will not change.

D. the charge on  will not change, but the

potential of  will increase.

Answer: b

W t h Vid S l ti

B

B

B

B

B

B

B

B

https://dl.doubtnut.com/l/_0SLF9MGxlydA


Watch Video Solution

12. Two spherical conductors of radii  are

separated by a distance much larger than the radius of

eighter sphere. The spheres are connected by a

conducting wire as shown in (Fig. 3.128). If the charges

on the spheres in equilibrium are ,

respectively, what is the ratio of the �eld strength at

the surfaces of the spheres ? 

.

A. 

R1 and R2

q1 and q2

R2 /R1

https://dl.doubtnut.com/l/_0SLF9MGxlydA
https://dl.doubtnut.com/l/_5HEQDWA0ajsV


B. 

C. 

D. 

Answer: a

Watch Video Solution

R2
2 /R2

1

R1 /R2

R2
1 /R2

2

13. There is an electric �eld E in x-direction. If the work

done on moving a charge of  through a distance

of 2 m along a line making an angle  with x-axis is 4

J, then what is the value of E?

A. 

0.2C

60∘

√3NC − 1

https://dl.doubtnut.com/l/_5HEQDWA0ajsV
https://dl.doubtnut.com/l/_00wHFfqlIiMj


B. 

C. 

D. 

Answer: d

Watch Video Solution

NC − 1

NC − 1

20NC − 1

14. In moving from A to B along an electric �eld line,

the work done by the electric �eld on an electron is

. If  are equipotential surfaces,6.4 × 10− 19J ϕ1 and ϕ2

https://dl.doubtnut.com/l/_00wHFfqlIiMj
https://dl.doubtnut.com/l/_0YteecGSDcoj


then the potential di�erence  is.  

.

A. 

B. 

C. zero

D. 

Answer: b

Watch Video Solution

VC − VA

−4V

4V

6.4V

https://dl.doubtnut.com/l/_0YteecGSDcoj
https://dl.doubtnut.com/l/_gKeV2XjzFe9q


15. An electron is taken from point A to point B along

the path A B in a uniform electric �eld of intensity

 side , and side .

Then, the amount of work done on the electron by us

is. 

.

A. 50 eV

B. 40 eV

C. 

D. 

E = 10Vm− 1 AB = 5m BC = 3m

−50eV

−40eV

https://dl.doubtnut.com/l/_gKeV2XjzFe9q


Answer: b

Watch Video Solution

16. Two identical rings  of radius  are

mounted coaxially at a distance  apart. The

charges on the two rings are ,

respectively. The work done in transferring a charge of

 from the center of P to that of Q is.

A. 1.28 J

B. 0.72 J

C. 0.144 J

D. 2.24 J

P and Q 0.1m

0.5m

2μC and 4μC

5μC

https://dl.doubtnut.com/l/_gKeV2XjzFe9q
https://dl.doubtnut.com/l/_2QR4yqjfkP8U


Answer: b

Watch Video Solution

17.  charged drops, each of radius  and charge ,

coalesce to from a big drop of radius  and charge .

If  is the electric potential and  is the electric �eld

at the surface of a drop, then.

A. 

B. 

C. 

D. 

n r q

R Q

V E

Ebig = n2 / 3Esmall

Vbig = n1 / 3Vsmall

Esmall = n2 / 3Ebig

Vbig = n2 / 3Vsmall

https://dl.doubtnut.com/l/_2QR4yqjfkP8U
https://dl.doubtnut.com/l/_AKOgvXAg0mwX


Answer: d

Watch Video Solution

18. At a point in space, the eletric �eld points toward

north. In the region surrounding this point, the rate of

change of potential will be zero along.

A. north

B. south

C. north - south

D. east - west

Answer: d

https://dl.doubtnut.com/l/_AKOgvXAg0mwX
https://dl.doubtnut.com/l/_2rM0SUFsGQp9


Watch Video Solution

19. A spherical charged conductor has surface density

of charge as . The electric �eld intensity on its surface

is . If the radius of the surface is doubled, keeping 

uncharged, what will be the electric �eld intensity on

the new sphere ?

A. 

B. 

C. 

D. 

Answer: d

σ

E σ

E/2

E/4

2E

E

https://dl.doubtnut.com/l/_2rM0SUFsGQp9
https://dl.doubtnut.com/l/_RO5JizwXFF3S


Watch Video Solution

20. In the previous question, if  is the electric

potential of the �rst sphere, what would be the

electric potential of the second sphere ?

A. 2 V

B. 

C. 

D. V

Answer: a

Watch Video Solution

V

V /2

V /4

https://dl.doubtnut.com/l/_RO5JizwXFF3S
https://dl.doubtnut.com/l/_8GsWzKilapyg


21. The electric �eld lines are closer together near

object  than they are near object . We can conclude

that.

A. the potential near  is greater than the

potential near .

B. the potential near  is less than the potential

near .

C. the potential near  is equal to the potential

near .

D. nothing about the relative potentials near

.

A B

A

B

A

B

A

B

A and B

https://dl.doubtnut.com/l/_8GsWzKilapyg
https://dl.doubtnut.com/l/_h1cbqOtMwpfC


Answer: a

Watch Video Solution

22. As shown in �gure a dust particle with mass m = 5.0

× 10–9 kg and charge q0 = 2.0 nC starts from rest at

point a and moves in a straight line to point b . What

is its speed v at point b? 

A. 

B. 

26ms− 1

34ms− 1

https://dl.doubtnut.com/l/_h1cbqOtMwpfC
https://dl.doubtnut.com/l/_hJx3pHyU9Yb9


C. 

D. 

Answer: c

Watch Video Solution

46ms− 1

14ms− 1

23. Charges  are placed at an equal

distance on a straight liner. If the total potential

energy of the system of three charges is zero, then

�nd the ratio .  

.

−q, Q, and − q

Q/q

https://dl.doubtnut.com/l/_hJx3pHyU9Yb9
https://dl.doubtnut.com/l/_jHaApThLldlI


A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

1/2

1/4

2/3

3/4

24.  is a right - angled triangle, where 

 are , respectively. A

metal sphere of  radius charged to a potential of

 is placed at  as in (Fig. 3.133). Find the

amount of work done in carrying a positive charge of 1

ABC

AB and BC 25cm and 60cm

2cm

9 × 105V B

https://dl.doubtnut.com/l/_jHaApThLldlI
https://dl.doubtnut.com/l/_Jh1wS6X8Mnis


coulomb from C to A. 

.

A. 21 k J

B. 42 k J

C. 14 k J

D. 52 k J

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_Jh1wS6X8Mnis
https://dl.doubtnut.com/l/_8LyBRRrAqy7i


25. Two charged particles having charges

 and of mass  each are held at rest

while their separation is . Now the charges are

released. Find the speed of the particles when their

separation is .

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

1 and − 1μC 50g

2m

1m

ms− 11

5

ms− 13

5

ms− 13

10

ms− 12

7

https://dl.doubtnut.com/l/_8LyBRRrAqy7i


26. An electron is �red directly towards the center of a

large metal plate that has excess negative charge with

surface charge density . If the

initial kinetic energy of electron is 100 eV and if it is to

stop due to repulsion just as it reaches the plate, how

far from the plate must it be �red ?

A. 0.44 mm

B. 0.20 mm

C. 1 mm

D. 0.30 mm

Answer: a

Watch Video Solution

= 2.0 × 10− 6C /m2

https://dl.doubtnut.com/l/_JEGQnpvQe8pm


Watch Video Solution

27. A solid sphere of radius R has charge q uniformly

distributed over its volume. The distance from it surfce

at which the electrostatic potential is equal to half of

the potential at the centre is

A. R

B. 

C. 

D. 

Answer: c

Watch Video Solution

R/2

R/3

2R

https://dl.doubtnut.com/l/_JEGQnpvQe8pm
https://dl.doubtnut.com/l/_r1NKax5GHTk7


28. Four identical charges are placed at the points

, and . Then,

A. the potential at the origin is zero

B. the electric �eld at the origin is not zero.

C. the potential at all points on the z - axis, other

than the origin, is zero

D. the �eld at all points on the z - axis, other than

the origin acts along the z - axis.

Answer: d

Watch Video Solution

(1, 0, 0), (0, 1, 0), ( − 1, 0, 0) (0, − 1, 0)

https://dl.doubtnut.com/l/_r1NKax5GHTk7
https://dl.doubtnut.com/l/_RMX6oPMUcuOM


29. When the separation between two charges is

increase the electric potential energy of the charges.

A. increases

B. decreases

C. remains the same.

D. may increase or decrease

Answer: d

Watch Video Solution

30. Mark the correct statement :.

https://dl.doubtnut.com/l/_RMX6oPMUcuOM
https://dl.doubtnut.com/l/_Yfv6Fn8LRkGI
https://dl.doubtnut.com/l/_nbjvYWok1j3O


A. An electron and a proton when released from

rest in uniform electric �eld experience the same

force and the same acceleration.

B. Two equipotential surfaces may intersect.

C. A solid conducting sphere holds more charge

than a hollow conducting sphere of the same

radius.

D. No work is done in taking a positive charge from

one point to another inside a negatively charged

metallic sphere.

Answer: d

h id l i

https://dl.doubtnut.com/l/_nbjvYWok1j3O


Watch Video Solution

31. Two point charges  placed along

the x - axis are separated by a distance . Take 

as origin and it is placed at the right of Q. Then the

potential is zero.

A. at  only

B. at  only

C. both at  and at 

D. there exist two points on the axis where the

electric �eld is zero.

Answer: c

Q and − Q/4

r −Q/4

x = r/3

x = − r/5

x = r/3 x = − r/5

https://dl.doubtnut.com/l/_nbjvYWok1j3O
https://dl.doubtnut.com/l/_ZXMqcKCrythi


Watch Video Solution

32. The electric potential decreases unifromly from 120

V to 80 V as one moves on the x-axis from x=-1 cm to

x=+1 cm. The electric �eld at the origin

A. must be equal to 

B. must be equal to 

C. may be greater than 

D. may be less than 

Answer: c

Watch Video Solution

20V cm− 1

20Vm− 1

20Vm− 1

20V cm− 1

https://dl.doubtnut.com/l/_ZXMqcKCrythi
https://dl.doubtnut.com/l/_kmzqdEmLIDKY


33. A small sphere with mass  hangs by a thread

between two parallel vertical plates  apart. The

plates are insulating and have uniform surface charge

densities . The charge on the sphere is 

. What potential di�erence between

the plates will cause the thread to assume an angle of

1.2g

5.00cm

+σ and − σ

q = 9 × 10− 6C

https://dl.doubtnut.com/l/_kmzqdEmLIDKY
https://dl.doubtnut.com/l/_qRMzKigjEWLk


 with the vertical as shown in (Fig. 3.134) ?  

.

A. 30 V

B. 12 V

C. 50 V

D. 25 V

Answer: c

37∘

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


Watch Video Solution

34. A particle of mass  carrying charge  is projected

with velocity  from point  toward anin�nite line of

charge from a distance  . Its speed reduces to zero

momentarily at point , which is at a distance 

from the line of charge. If another particle with mass

 and charge  is projected with the same velosity 

from  toward the line of charge, what will be its

speed at  ?

A. 

B. 

C. 

m q

v P

a

Q a/2

m −q v

P

Q

v1 = √2v

v1 = 2v

v1 = √v

https://dl.doubtnut.com/l/_qRMzKigjEWLk
https://dl.doubtnut.com/l/_QNXoIULKzgoj


D. 

Answer: a

Watch Video Solution

v1 = √2

35. Charge  is given a displacement  in

an electric �eld . The work done is.

A. 

B. 

C. 

D. 

Q
→
r = aî + bĵ

→
E = E1 î + E2 ĵ

Q(E1a + E2b)

Q√(E1a)2 + (E2b)
2

Q(E1 + E2)√a2 + b2

Q√(E2
1 + E2

2)
2√a2 + b2

https://dl.doubtnut.com/l/_QNXoIULKzgoj
https://dl.doubtnut.com/l/_FxxOp0ntuUrc


Answer: a

Watch Video Solution

36. A point charge q is placed inside a conducting

spherical shell of inner radius 2R and outer radius 3R

at a distance of R from the centre of the shell. The

electric potential at the centre of shell will be 

times

A. 

B. 

C. 

D. 

1

4πε0

1

4πε0

q

2R

1

4πε0

4q

3R

1

4πε0

5q

6R

1

4πε0

2q

3R

https://dl.doubtnut.com/l/_FxxOp0ntuUrc
https://dl.doubtnut.com/l/_TZODlqarQ5Qa


Answer: c

Watch Video Solution

37. An electric �eld is expressed as . Find

the potential di�erence  between two

points  and  whose position vectors are given by

.

A. 

B. 1 V

C. 2 V

D. 3 V

→
E = 2 î + 3ĵ

(VA − VB)

A B

rA = î + 2ĵ and rB = 2 î + ĵ + 3k̂

−1V

https://dl.doubtnut.com/l/_TZODlqarQ5Qa
https://dl.doubtnut.com/l/_SgDeJVECScE3


Answer: a

Watch Video Solution

38. The potentaial function of an electrostatic �eld is

given by . Determine the electric �eld

strength at the point .

A. 

B. 

C. 

D. 

Answer: d

V = 2x2

(2m, 0, 3m)

→
E = 4 î(NC − 1)

→
E = − 4 î(NC − 1)

→
E = 8 î(NC − 1)

→
E = − 8 î(NC − 1)

https://dl.doubtnut.com/l/_SgDeJVECScE3
https://dl.doubtnut.com/l/_fGThzS84dHOf


Watch Video Solution

39. A conducting sphere  of radius , with charge ,

is placed concentrically inside a conducting shell  of

radius .  is earthed.  is the common center of 

. Study the following statements.  

(i) The potential at a distance  from , where  

  

(ii) The potential di�erence between  is  

  

(iii) The potential at a distance , where  

  

A a Q

B

b B C

A and B

r C

a ≤ r ≤ b, is ( )
1

4πε0

q

r

A and B

Q( − )
1

4πε0

1

r

1

B

romC

a ≤ r ≤ b, is Q( − )
1

4πε0

1

r

1

B

https://dl.doubtnut.com/l/_fGThzS84dHOf
https://dl.doubtnut.com/l/_LGu5VtgSBLNr


Which of the following statements are correct ? 

.

A. Only (i) and (ii)

B. Only (ii) and (iii)

C. Only (i) and (iii)

D. All

Answer: b

https://dl.doubtnut.com/l/_LGu5VtgSBLNr


Watch Video Solution

40. An electron having charge  and mass  starts

from the lower plate of two metallic plates separated

by a distance . If the potential di�erence between the

plates is , the time taken by the electron to reach the

upper plate is given by 

.

A. 

e m

d

V

√
2md2

eV

https://dl.doubtnut.com/l/_LGu5VtgSBLNr
https://dl.doubtnut.com/l/_PW5alPv8wxWL


B. 

C. 

D. 

Answer: a

Watch Video Solution

√
md2

eV

√
md2

2eV

2md2

eV

41. There is an in�nite straight chain of alternating

charges  and  . The distance between the

neighbouring charges is equal to . Find the

interaction energy of each charge with all the others. 

Instruction . Make use of the expansion of In 

in a power series in .

q −q

a

(1 + α)

α

https://dl.doubtnut.com/l/_PW5alPv8wxWL
https://dl.doubtnut.com/l/_ufiG4UWAqiTz


A. 

B. 

C. 

D. none of these.

Answer: c

Watch Video Solution

−
2q

4πε0a

2q2 loge 2

4πε0a

−
2q2 loge 2

4πε0a

42. Three identical metallic uncheged spheres

 each of radius , are kept at the

corners of an equilateral triangle of side 

as shown in (Fig. 3.137). The fourth sphere (of radius a),

which has a charge , touches  and is then removed

A, B, and C, a

d(d > > a)

q A

https://dl.doubtnut.com/l/_ufiG4UWAqiTz
https://dl.doubtnut.com/l/_ZkukFH3sH3V5


a position far away.  is earthed and then the earth

connection is removed.  is then earthed. The charge

on  is  

.

A. 

B. 

C. 

D. 

B

C

C

( )
qa

2d

2d − a

2d

( )
qa

2d

2d − a

d

− ( )
qa

2d

d − a

d

− ( )
2qa

d

d − a

2d

https://dl.doubtnut.com/l/_ZkukFH3sH3V5


Answer: c

Watch Video Solution

43. A solid conducting sphere of radius 10 cm is

enclosed by a thin metallic shell of radius 20 cm. A

charge  is given to the inner sphere. Find

the heat generated in the process, the inner sphere is

connected to the shell by a conducting wire.

A. 12 J

B. 9 J

C. 24 J

D. zero

q = 20μC

https://dl.doubtnut.com/l/_ZkukFH3sH3V5
https://dl.doubtnut.com/l/_jBV6LQzIFQrG


Answer: b

Watch Video Solution

44. Find the potential  of an electrostatic �eld 

, where  is a constant.

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

V

→
E = a(yî + xĵ) a

axy + C

−axy + C

axy

−axy

https://dl.doubtnut.com/l/_jBV6LQzIFQrG
https://dl.doubtnut.com/l/_3YpfSINTkhps


45. We have three identical metallic spheres

.  is given a charge 

are uncharged. The following processes of touching of

two spheres are carried out in succession. Each

process is carried out with su�cient time. ltbgt i. A

and B 

ii. B and C 

iii. C and A 

iv. A and B 

v. B and C 

The �nal charges on the spheres are.

A. 

A, B, and C A Q, and B and C

, ,
11Q

32

5Q

16

11Q

32

https://dl.doubtnut.com/l/_3YpfSINTkhps
https://dl.doubtnut.com/l/_eYCsznAz9Tn1


B. 

C. 

D. 

Answer: d

Watch Video Solution

, ,
11Q

32

11Q

32

5Q

16

, ,
8Q

8

5Q

16

5Q

16

, ,
5Q

16

11Q

32

11Q

32

46. Determine the electric �eld strength vector if the

potential of this �eld depends upon x - and y -

coordinates as : 

(i)   

(ii) .

V = a(x2 − y2)

V = axy

https://dl.doubtnut.com/l/_eYCsznAz9Tn1
https://dl.doubtnut.com/l/_zmKkv4lk0Iez


A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_zmKkv4lk0Iez


47. The point charge  is within the cavity of an

electrically neutral conducting shell whose outer

surface has spherical shape. Find the potential  at a

point  lying outside the shell at distance  from the

center  of the outer sphere. 

.

A. 

B. 

q

V

P r

O

V =
1

4πε0

q

r

V =
1

2πε0

q

r

https://dl.doubtnut.com/l/_hNqKzNPX9jZR


C. 

D. 

Answer: a

Watch Video Solution

V =
1

πε0

q

r

V =
3

4πε0

q

r

48. Two concentric conducting spherical shells of radii

 are charged to potentials  and 

, respectively. Find the charge on the inner shell.

A. 

B. 

C. 

a1 and a2(a2 > a1) ϕ1

ϕ2

q1 = 4πε0( )a1a2
ϕ1 − ϕ2

a2 − a1

q1 = 4πε0( )a1a2
ϕ1 + ϕ2

a2 + a1

q1 = πε0( )a1a2
ϕ1 − ϕ2

a2 + a1

https://dl.doubtnut.com/l/_hNqKzNPX9jZR
https://dl.doubtnut.com/l/_cambkRkCxQMw


D. 

Answer: a

Watch Video Solution

q1 = 2πε0( )a1a2
ϕ1 + ϕ2

a2 − a1

49. (Figure 3.139) shows three circular arcs, each of

radius  and total charge as indicated. The net electricR

https://dl.doubtnut.com/l/_cambkRkCxQMw
https://dl.doubtnut.com/l/_diVIUHgKEj7s


potential at the center of curvature. 

.

A. 

B. 

C. 

D. none of these.

Answer: a

Q

2πε0R

5Q

12πε0R

3Q

32πε0R

https://dl.doubtnut.com/l/_diVIUHgKEj7s


Watch Video Solution

50. When the positively charged hanging pendulum

bob is made �xed, the work done in slowly shifting a

unit positive charge from in�nity to P is V. If the

pendulum is free to move, the corresponding work

done id . Then.

A. 

B. 

C. 

D. 

Answer: b

V '

V = V '

V > V '

V < V '

V ≤ V '

https://dl.doubtnut.com/l/_diVIUHgKEj7s
https://dl.doubtnut.com/l/_mOMTMb88b5P0


Watch Video Solution

51. The potential V is varying with x as

 volt. The �eld at 

is.

A. 1. 

B. 2. 

C. 3. 

D. 4. 

Answer: c

Watch Video Solution

V = (y2 − 4x)
1

2
x = 1m, y = 1m,

2 î + ĵV m− 1

−2 î + ĵV m− 1

2 î − ĵV m− 1

−2 î + 2ĵV m− 1

https://dl.doubtnut.com/l/_mOMTMb88b5P0
https://dl.doubtnut.com/l/_CHnezWm7d5R4


52. A charge  at A as shown produces electric �eld 

 and electric potential V at D. If we now put charges 

 and  at B and C, respectively, then the

electric �eld and potential at  will be 

.

A. E and 0

B. 2 E and - V

C. 

+Q

E

−3Q +Q

D

√2E and
V

√2

https://dl.doubtnut.com/l/_CHnezWm7d5R4
https://dl.doubtnut.com/l/_5ykYrlGpcgEd


D. 2 E and V

Answer: b

Watch Video Solution

53. Figure shown two equipotential lies  plane for

an electric �eld. The scales are market. The -

component  and y-component  of the �eld in the

space between these equipotential lines are

x, y

x

Ex Ey

https://dl.doubtnut.com/l/_5ykYrlGpcgEd
https://dl.doubtnut.com/l/_52HnKgfly51G


respectively 

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

+100Vm− 1, − 200Vm− 1

−100Vm− 1, + 200Vm− 1

+200Vm− 1, + 100Vm− 1

−200Vm− 1, − 400Vm− 1

https://dl.doubtnut.com/l/_52HnKgfly51G


54. Variation of electrostatic potential along the x -

direction is shown in (Fig. 3.142). The correct statement

about electric �eld is 

.

A. x - component at point  is maximum

B. x - component at point  is toward positive x -

axis

B

A

https://dl.doubtnut.com/l/_o8py1a1ANunb


C. x - component at point  is along negative x -

axis

D. x - component at point  is along positive x -

axis

Answer: d

Watch Video Solution

C

C

55. A unit positive point charge of mass  is projected

with a velocity  inside the tunnel as shown. The

tunnel has been made inside a uniformly charged

nonconducting sphere. The minimum velocity with

which the point charge should be projected such that

m

V

https://dl.doubtnut.com/l/_o8py1a1ANunb
https://dl.doubtnut.com/l/_pf1w0G1CAopm


it can reach the opposite end of the tunnel is equal to 

A. 

B. 

C. 

[ρR2 /4mε0]
1 / 2

[ρR2 /24mε0]
1 / 2

[ρR2 /6mε0]
1 / 2

https://dl.doubtnut.com/l/_pf1w0G1CAopm


D. zero because the initial and the �nal points are

at same potential.

Answer: a

Watch Video Solution

56. Electric �eld given by the vector  is

present in the x y plane. A small ring carrying ,

which can freely slide on a smooth nonconducting rod,

is projected along the rod from the point  such

that it can reach the other end of the rod. What

minimum velocity should be given to the ring ?

→
E = xî + yĵ

+Q

(0, L)

https://dl.doubtnut.com/l/_pf1w0G1CAopm
https://dl.doubtnut.com/l/_ecnfBf9fYt2M


(Assume zero gravity). 

.

A. 

B. 

C. 

D. 

Answer: d

(QL2 /m)
1 / 2

2(QL2 /m)
1 / 2

4(QL2 /m)
1 / 2

(QL2 /2m)
1 / 2

https://dl.doubtnut.com/l/_ecnfBf9fYt2M


Multiple Correct

Watch Video Solution

1. A wire having a uniform linear charge density  is

bent in the form of a ring of radius . Point  as

shown in (Fig. 3.145) is in the plane of the ring but not

at the center. Two elements of the ring of lengths 

and  subtend very small same angle at point . they

are at distances  and  from point , respectively 

λ

R A

a1

a2 A

r1 r2 A

https://dl.doubtnut.com/l/_ecnfBf9fYt2M
https://dl.doubtnut.com/l/_BI5jJh2wFLuS


.  

.

A. The ratio of charges of element  to that of

element  is .

B. The element  produced greater magnitude of

electric �eld at  than elements .

(r2 > r1)

a1

a2 r1 /rs

a1

A a2

https://dl.doubtnut.com/l/_BI5jJh2wFLuS


C. The same elements  produce same

potential at 

D. The direction of the net electric �eld produced

by the elements only at  is toward element .

Answer: a.,b.,c.,d.

Watch Video Solution

a1 and a2

A

A a2

2. Two point charges of di�erent magnitudes and of

opposite signs are separated by some distance. There

can be.

https://dl.doubtnut.com/l/_BI5jJh2wFLuS
https://dl.doubtnut.com/l/_SAaFS6ri9OAM


A. only on the point in space where net electric

�eld intensity is zero.

B. only two points in space where net electric

potential is zero

C. in�nite number of points in space where net

electric �eld intensity is 

D. in�nite number of points in space where net

electric potential is zero.

Answer: a.,d.

Watch Video Solution

0

https://dl.doubtnut.com/l/_SAaFS6ri9OAM


3. Two in�nite parallel,non- conducting sheets carry

equal positive charge density  ,One is placed in the 

 plane other at distance  Take potential 

at  then

A. for , potential 

B. for , potential 

C. for , potential 

D. for , potential 

Answer: a.,c.,d.

Watch Video Solution

σ

yz x = a V = 0

x = 0

0 ≤ x ≤ a V = 0

x ≥ a V = (x − a)
σ

ε0

x ≥ a V = (x − a)
σ

ε0

x ≤ 0 V = x
σ

ε0

https://dl.doubtnut.com/l/_zKpuNB3xT6F6
https://dl.doubtnut.com/l/_7ORtcXgRVuYa


4. A negative charge is moved by an external agent in

the direction of electric �eld. Then 

.

A. Potential energy of the charge increases.

B. Potential energy of the charge decreases.

C. Positive work is done by the electric �eld

D. negative work is done by the electric �eld

Answer: a.,d.

Watch Video Solution

https://dl.doubtnut.com/l/_7ORtcXgRVuYa
https://dl.doubtnut.com/l/_e4vA28quPOnA


5. If a charged conductor is enclosed by a hollow

charged conducting shell (assumed concentric and

spherical in shape), and they are connected by a

conducting wire, then which of the following

statement (s) would be correct ?

A. Potential di�erence between the two conductors

becomes zero.

B. If charge on the inner conductor is  and on the

outer conductor is , then �nally charge on the

outer conductor will be .

C. The charge on the inner conductor is totally

transferred to the outer conductor.

q

2q

3q

https://dl.doubtnut.com/l/_e4vA28quPOnA


D. If charge on the inner conductor is  and charge

on the outer conductor is zero, then �nally the

charge on each conductor will be .

Answer: b.,d.

Watch Video Solution

q

q/2

6. For the situation shown in the �gure below mark

out the correct statement (s) - 

https://dl.doubtnut.com/l/_e4vA28quPOnA
https://dl.doubtnut.com/l/_bCq5LQ9x6oeY


.

A. Potential of the conductor is .

B. Potential of the conductor is .

C. Potential of the conductor cannot be

determined as the nature of distribution of

induced charges is not known.

D. Potential at point  due to the induced charges

is .

q/[4πε0(d + R)]

q/4πnε0d

B

−qR/[4πε0(d + R)d]

https://dl.doubtnut.com/l/_bCq5LQ9x6oeY


Answer: a.,d.

Watch Video Solution

7. Which of the following is true for the �gure showing

electric lines of force ? (E is electrical �eld, and V is

potential). 

.

A. EA > EB

https://dl.doubtnut.com/l/_bCq5LQ9x6oeY
https://dl.doubtnut.com/l/_YJBwNQAXrrEj


B. 

C. 

D. 

Answer: a.,d.

Watch Video Solution

EB > EA

VA > VB

VB > VA

8. A uniform electric �eld  exists in a region at angle 

 with the x - axis. There are two point 

 having potential ,

E0

45∘

A(a, 0) and B(0, b) VA and VB

https://dl.doubtnut.com/l/_YJBwNQAXrrEj
https://dl.doubtnut.com/l/_nlLWl0OO5MKG


respectively, then 

.

A. 

B. 

C. can't say

D. 

Answer: a.,b.,d.

a < b

a > b

a = b

https://dl.doubtnut.com/l/_nlLWl0OO5MKG


Watch Video Solution

9. An uncharged conducting ball  lies inside a

charged conductor  as shown in (Fig. 3.150).  is

isolated from . 

.

B

A B

A

https://dl.doubtnut.com/l/_nlLWl0OO5MKG
https://dl.doubtnut.com/l/_dFZqZuc1by9g


A. When  touches the inner surface of , then

potential of  will change.

B. No net charge is inside the cavity.

C. There is an induced charge on .

D. Potentials of  are same.

Answer: b.,d.

Watch Video Solution

B A

B

B

A and B

10. At a distance of  and  from surface of a

uniformly charge solid sphere, te potentials are 

and  respectivley. Then

5cm 10cm

100V

75V

https://dl.doubtnut.com/l/_dFZqZuc1by9g
https://dl.doubtnut.com/l/_kSwt0hIDlRBS


Comprehension

A. Potential at its surface is 

B. the charge on the sphere is 

C. the electric �eld on the surface is 

D. the electric potential at its center is 

Answer: a.,c.

Watch Video Solution

150V

(5/3) × 10− 10C

1500Vm− 1

0V

1. Two point charges are located on the x - axis :

 at  and  at .  q1 = − e x = 0 q2 = + e x = a

https://dl.doubtnut.com/l/_kSwt0hIDlRBS
https://dl.doubtnut.com/l/_O9iqsTAVxtYA


The work done by an external force to bring a third

point charge  from in�nity to  is.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

q3 = + e x = 2a

e2

4πε0a

e2

8πε0a

−e2

8πε0a

−e2

4πε0a

2. Two point charges are located on the x - axis :

 at  and  at . A thirdq1 = − e x = 0 q2 = + e x = a

https://dl.doubtnut.com/l/_O9iqsTAVxtYA
https://dl.doubtnut.com/l/_2aErfX351Hb4


charge  is brought to . 

The total potential energy of the system of three

charges.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

q3 = + e x = 2a

e2

4πε0a

e2

8πε0a

−e2

8πε0a

−e2

4πε0a

https://dl.doubtnut.com/l/_2aErfX351Hb4


3. A small metal sphere, carrying a net charge

, is held in a stationary position by

insulating supports. A second small metal sphere, with

a net charge of  and mass , is

projected toward . When the two spheres are 

 apart,  is moving toward  with speed 

 as shown in (Fig. 3.151). Assume that the two

spheres can be treated as point charges. You can

ignore the force of gravity. 

.  

The speed of  when the spheres are  apart is.

q1 = − 2μC

q2 = − 8μC 1.50g

q1

0.800m q2 q1

20ms− 1

q2 0.400m

https://dl.doubtnut.com/l/_rmOkfl1vAePx


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2√10ms− 1

2√6ms− 1

4√10ms− 1

4√6ms− 1

4. A small metal sphere, carrying a net charge

, is held in a stationary position by

insulating supports. A second small metal sphere, with

a net charge of  and mass , is

projected toward . When the two spheres are 

q1 = − 2μC

q2 = − 8μC 1.50g

q1

https://dl.doubtnut.com/l/_rmOkfl1vAePx
https://dl.doubtnut.com/l/_yN6NMNKsvEPX


 apart,  is moving toward  with speed 

 as shown in (Fig. 3.151). Assume that the two

spheres can be treated as point charges. You can

ignore the force of gravity. 

. 

How close does  get to  ?

A. 0.20 m

B. 0.30 m

C. 0.10 m

D. 0.15 m

Answer: B

0.800m q2 q1

20ms− 1

q2 q1

https://dl.doubtnut.com/l/_yN6NMNKsvEPX


Watch Video Solution

5. Four charges  are placed,

respectively, at the corners  of a

square of side , arranged in the given order. If  is

the center of square. 

The electric �eld at  is.

A. 

B. 

C. 

D. 

Answer: D

+q, + q, − q, and − q

A, B, C, and D

a O

O

q

√2πε0a
2

q

√3πε0a2

√3q

πε0a
2

√2q

πε0a
2

https://dl.doubtnut.com/l/_yN6NMNKsvEPX
https://dl.doubtnut.com/l/_xs0GMI1qg7k3


Watch Video Solution

6. Four charges  are placed,

respectively, at the corners  of a

square of side , arranged in the given order.

 are the midpoints of sides ,

respectively,  is the center of square. 

The electric potential at  is.

A. 

B. 

C. 

D. zero

+q, + q, − q, and − q

A, B, C, and D

a

E and F BC and CD

O

O

√2q

πε0a

√3q

πε0a

q

πε0a

https://dl.doubtnut.com/l/_xs0GMI1qg7k3
https://dl.doubtnut.com/l/_y7NUHRAOKRpj


Answer: D

Watch Video Solution

7. Four charges  are placed,

respectively, at the corners  of a

square of side , arranged in the given order.

 are the midpoints of sides ,

respectively,  is the center of square. 

The work done in carrying a charge  from  to E is.

A. 

B. 

C. 

+q, + q, − q, and − q

A, B, C, and D

a

E and F BC and CD

O

e O

√2qe

πε0a

[ − 1]
qe

πε0a

1

√5

[ + 1]
qe

πε0a

1

√5

https://dl.doubtnut.com/l/_y7NUHRAOKRpj
https://dl.doubtnut.com/l/_WTc0uWDq0w0s


D. zero

Answer: D

Watch Video Solution

8. Four charges  are placed,

respectively, at the corners  of a

square of side , arranged in the given order.

 are the midpoints of sides ,

respectively,  is the center of square. 

The work done in carrying a charge  from  to  is.

A. 

+q, + q, − q, and − q

A, B, C, and D

a

E and F BC and CD

O

e O F

√2qe

πε0a

https://dl.doubtnut.com/l/_WTc0uWDq0w0s
https://dl.doubtnut.com/l/_TSOrQknvdCwR


B. 

C. 

D. zero

Answer: B

Watch Video Solution

[ − 1]
qe

πε0a

1

√5

[ + 1]
qe

πε0a

1

√5

9. A charge Q is distributed over two concentric

conducting thin spherical shells radii r and R  .

If the surface charge densities on the two shells are

(R > 1)

https://dl.doubtnut.com/l/_TSOrQknvdCwR
https://dl.doubtnut.com/l/_7aRopKt3PlZ2


equal, the electric potential at the common centre is: 

A. . Respectively

B. , respectively

C. , respectively

D. , respectively

Answer: A

and
Qr2

r2 + R2

QR2

r2 + R2

Q(1 + ) and Q(1 + )
r2

R2

R2

r2

Q(1 − ) and Q(1 − )
r2

R2

R2

r2

and Q
QR2

r2 + R2

Qr2

r2 + R2

https://dl.doubtnut.com/l/_7aRopKt3PlZ2


Watch Video Solution

10. A charge Q is distributed over two concentric

conducting thin spherical shells radii r and R  .

If the surface charge densities on the two shells are

equal, the electric potential at the common centre is: 

(R > 1)

https://dl.doubtnut.com/l/_7aRopKt3PlZ2
https://dl.doubtnut.com/l/_imidaHPk2m14


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√2

πε0

Q(R + r)

(R2 + r2)

1

2πε0

Q(R + r)

(R2 + r2)

1

4πε0

Q(R + r)

(R2 + r2)

1

πε0

Q(R − r)

(R2 + r2)

11. The electrical potential function for an electrical

�eld directed parallel to the x-axis is shown in the

given graph. 

https://dl.doubtnut.com/l/_imidaHPk2m14
https://dl.doubtnut.com/l/_SgeAQEtNDMmq


 Draw the

graph of electric �eld strength.

A. , and 

B.  and 

C. , and 

D.  and 

Answer: C

Watch Video Solution

−2 ≤ x ≤ 0, 4 ≤ x ≤ 8 0 ≤ x ≤ 2

−2 ≤ x ≤ 0 0 ≤ x ≤ 2

−2 ≤ x ≤ 0, 2 ≤ x ≤ 4 ≤ x ≤ 8

0 ≤ x ≤ 2 4 ≤ x ≤ 8

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


12. The electrical potential function for an electrical

�eld directed parallel to the x-axis is shown in the

given graph. 

 Draw the

graph of electric �eld strength.

A. 

B. 

C. 

D. 

2.5NC − 1

5NC − 1

−2.5NC − 1

−5NC − 1

https://dl.doubtnut.com/l/_J7stzELXi8aA


Answer: B

Watch Video Solution

13. The electrical potential function for an electrical

�eld directed parallel to the x-axis is shown in the

given graph. 

 Draw the

graph of electric �eld strength.

A. 

https://dl.doubtnut.com/l/_J7stzELXi8aA
https://dl.doubtnut.com/l/_ja6O183juY1E


B. 

C. 

D. 

Answer: A

Watch Video Solution

14. A uniform electric �eld of  is directed at 

 with the positive x-axis as shown in �gure. Find the

100V /m

3∘

https://dl.doubtnut.com/l/_ja6O183juY1E
https://dl.doubtnut.com/l/_ABm9qaRCZ7nx


potential di�erence  if m and   

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

VBA OA = 2 OB = 4m.

100√3V

200√3V

−100√3V

−200√3V

https://dl.doubtnut.com/l/_ABm9qaRCZ7nx


15. A uniform electric �eld of  is directed at 

 with the positive x-axis as shown in �gure. Find

the potential di�erence  if m and 

  

A. 

B. 

C. 

100V /m

30∘

VBA OA = 2

OB = 4m.

−100[2 + √3]V

100[2 + √3]V

100[2 − √3]V

https://dl.doubtnut.com/l/_ABm9qaRCZ7nx
https://dl.doubtnut.com/l/_DQWlckgXKTyX


D. 

Answer: A

Watch Video Solution

−100[2 − √3]V

16. The electric potential varies in space according to

the relation . A particle of mass 10 kg

starts from rest from point  m under the

in�uence of this �eld. Find the velocityr,f the particle

when it crosses the x-axis. The charge on the particle is

. Assume V (x, y)are in SI units.

A. 

V = 3x + 4y

(2, 3.2)

+1μC

−3Vm− 1

https://dl.doubtnut.com/l/_DQWlckgXKTyX
https://dl.doubtnut.com/l/_qBC1pD21D08W


B. 

C. 

D. 

Answer: A

Watch Video Solution

4Vm− 1

5Vm− 1

8Vm− 1

17. The electric potential varies in space according to

the relation . A particle of mass 10 kg

starts from rest from point  m under the

in�uence of this �eld. Find the velocityr,f the particle

when it crosses the x-axis. The charge on the particle is

. Assume V (x, y)are in SI units.

V = 3x + 4y

(2, 3.2)

+1μC

https://dl.doubtnut.com/l/_qBC1pD21D08W
https://dl.doubtnut.com/l/_lAVYnatoGCCI


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3Vm− 1

−4Vm− 1

5Vm− 1

8Vm− 1

18. The electric potential varies in space according to

the relation . A particle of mass 10 kg

starts from rest from point  m under the

in�uence of this �eld. Find the velocityr,f the particle

V = 3x + 4y

(2, 3.2)

https://dl.doubtnut.com/l/_lAVYnatoGCCI
https://dl.doubtnut.com/l/_nEu9eVe8oO9E


when it crosses the x-axis. The charge on the particle is

. Assume V (x, y)are in SI units.

A. 20 s

B. 40 s

C. 200 s

D. 400 s

Answer: D

Watch Video Solution

+1μC

19. The electric potential varies in space according to

the relation . A particle of mass 10 kgV = 3x + 4y

https://dl.doubtnut.com/l/_nEu9eVe8oO9E
https://dl.doubtnut.com/l/_fph3I2rPHssQ


starts from rest from point  m under the

in�uence of this �eld. Find the velocityr,f the particle

when it crosses the x-axis. The charge on the particle is

. Assume V (x, y)are in SI units.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(2, 3.2)

+1μC

20 × 10− 3ms− 1

40 × 10− 3ms− 1

30 × 10− 3ms− 1

50 × 10− 3ms− 1

https://dl.doubtnut.com/l/_fph3I2rPHssQ


20. Three concentric spherical metallic shells

 of radii  have

surface charge densities  and , respectively.  

If  and  are potential of shells A, B and C,

respectively, match the columns 

Watch Video Solution

A, B, and C a, b, and c(a < b < c)

σ, − σ σ

VA, VB VC

Column A Column B

a. VA i. [ ]

b. VB ii. [ − b + c]

c. VC iii. [a − b + c]

σ

ε0

a2 − b2 + c2

c

σ2

ε0

a2

b

σ

ε0

21. Three concentric spherical metallic shells A, B and C

of radii a, b and c (a < b < c) have surface charge

https://dl.doubtnut.com/l/_hr9n7UVAMtVA
https://dl.doubtnut.com/l/_XB6zJR3YXvJA


densities ,  and  respectively.  

`(i) Find the potential of the three shells A, B and C. 

(ii) If the shells A and C are at the same potential,

obtain the relation between the radii a, b and c.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

σ −σ σ

a = b + c

c = a + b

b + a + c

2a = b − c

https://dl.doubtnut.com/l/_XB6zJR3YXvJA


22. We have an isolated conducting spherical shell of

radius . Some positive charge is given to it so

that the resulting electric �eld has a maximum

intensity of . The same amount of

negative charge is given to another isolated

conducting spherical shell of radius . Now, the

�rst shell is placed inside the second so that both are

concentric as shown in (Fig. 3.154). 

10cm

1.8 × 106NC − 1

20cm

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


.  

The electric potential at any point inside the �rst shell

is.

A. 

B. 

C. 

D. 

18 × 104V

9 × 104V

4.5 × 104V

1.8 × 104V

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


Answer: B

Watch Video Solution

23. We have an isolated conducting spherical shell of

radius . Some positive charge is given to it so

that the resulting electric �eld has a maximum

intensity of . The same amount of

negative charge is given to another isolated

conducting spherical shell of radius . Now, the

�rst shell is placed inside the second so that both are

concentric as shown in (Fig. 3.154). 

10cm

1.8 × 106NC − 1

20cm

https://dl.doubtnut.com/l/_DvzMENZTDvvV
https://dl.doubtnut.com/l/_tfCiDvBVgLrv


.  

The electric �eld intensity just inside the outer sphere.

A. 

B. 

C. 

D. 

4.5 × 105NC −1

9 × 105NC −1

4.5 × 104NC −1

5 × 104NC −1

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


Answer: A

Watch Video Solution

24. We have an isolated conducting spherical shell of

radius . Some positive charge is given to it so

that the resulting electric �eld has a maximum

intensity of . The same amount of

negative charge is given to another isolated

conducting spherical shell of radius . Now, the

�rst shell is placed inside the second so that both are

concentric as shown in (Fig. 3.154). 

10cm

1.8 × 106NC − 1

20cm

https://dl.doubtnut.com/l/_tfCiDvBVgLrv
https://dl.doubtnut.com/l/_diT2YFm0QWPA


.  

The electrostatic energy stored in the system is.

A. 1.0 J

B. 0.045 J

C. 0.09 J

D. 1.8 J

https://dl.doubtnut.com/l/_diT2YFm0QWPA


Answer: C

Watch Video Solution

25. We have an isolated conducting spherical shell of

radius . Some positive charge is given to it so

that the resulting electric �eld has a maximum

intensity of . The same amount of

negative charge is given to another isolated

conducting spherical shell of radius . Now, the

�rst shell is placed inside the second so that both are

concentric as shown in (Fig. 3.154). 

10cm

1.8 × 106NC − 1

20cm

https://dl.doubtnut.com/l/_diT2YFm0QWPA
https://dl.doubtnut.com/l/_ix7qZ7oUUiHE


.  

If both the spheres are connected by a conducting

wire, then.

A. nothing will happen.

B. some part of the energy stored in the system will

convert into heat.

C. charge on both spheres will be positive.

https://dl.doubtnut.com/l/_ix7qZ7oUUiHE


D. entire amount of the energy stored in the

system will convert into heat.

Answer: D

Watch Video Solution

26. In a certain region, electric �eld  exists along the

x - axis which is uniform. Given  and 

. Points A, B, and C are in  plane.  

E

B = 2√3m

BC = 4m xy

https://dl.doubtnut.com/l/_ix7qZ7oUUiHE
https://dl.doubtnut.com/l/_O1xe9smDCzbX


.  

Find the potential di�erence  between the

points .

A. 3 E

B. 4 E

C. E

D. 2 E

Answer: A

W h Vid S l i

VA − VB

A and B

https://dl.doubtnut.com/l/_O1xe9smDCzbX


Watch Video Solution

27. In a certain region, electric �eld  exists along the

x - axis which is uniform. Given  and 

. Points A, B, and C are in  plane.  

.  

�nd the potential di�erence  between the

points .

A. 2 E

E

AB = 2√3m

BC = 4m xy

VC − VB

C and B

https://dl.doubtnut.com/l/_O1xe9smDCzbX
https://dl.doubtnut.com/l/_qVAT8eaeock1


B. 3 E

C. 

D. 

Answer: D

Watch Video Solution

−E

−2E

28. In a certain region, electric �eld  exists along the

x - axis which is uniform. Given  and 

. Points A, B, and C are in  plane.  

E

AB = 2√3m

BC = 4m xy

https://dl.doubtnut.com/l/_qVAT8eaeock1
https://dl.doubtnut.com/l/_0Jeq7DbcYrG1


.  

A charged particle  is moved from A to C as shown in

path . What is the work done by electric �eld in this

process ?

A. 2 q E

B. 5 q E

C. q E

D. 4 q e

q

1

https://dl.doubtnut.com/l/_0Jeq7DbcYrG1


Answer: B

Watch Video Solution

29. An uniform electric �eld of strength  exists in a

region. An electron of mass  enters a point A

perpendicular to x - axis with velocity . It moves

through the electric �eld and exists at point . The

components of velocity at  are shown in (Fig. 3.156).

At  the y - component of velocity remain uncharged. 

E

m

V

B

B

B

https://dl.doubtnut.com/l/_0Jeq7DbcYrG1
https://dl.doubtnut.com/l/_zyiT5gAalc1m


.  

Find electric �eld.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2maV 2

ed2

maV 2

ed2

maV 2

2ed2

2maV 3

ed3

https://dl.doubtnut.com/l/_zyiT5gAalc1m


30. An uniform electric �eld of strength  exists in a

region. An electron of mass  enters a point A

perpendicular to x - axis with velocity . It moves

through the electric �eld and exists at point . The

components of velocity at  are shown in (Fig. 3.156).

At  the y - component of velocity remain uncharged. 

.  

Find velocity at .

E

m

V

B

B

B

B

https://dl.doubtnut.com/l/_zyiT5gAalc1m
https://dl.doubtnut.com/l/_p1nwhRS62lgA


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

V√1 − ( )
22a

d

V√1 + ( )
22a

d

V√1 + ( )
2a

d

V√2 + ( )
22a

d

31. An uniform electric �eld of strength  exists in a

region. An electron of mass  enters a point A

perpendicular to x - axis with velocity . It moves

through the electric �eld and exists at point . The

E

m

V

B

https://dl.doubtnut.com/l/_p1nwhRS62lgA
https://dl.doubtnut.com/l/_DaMeY1OPSmiy


components of velocity at  are shown in (Fig. 3.156).

At  the y - component of velocity remain uncharged. 

  

Find the rate of work done by the �eld at .

A. 

B. 

C. 

D. 

B

B

B

2ma2V 3

d3

ma2V 3

2d3

4ma2V 3

d3

ma2V 3

d3

https://dl.doubtnut.com/l/_DaMeY1OPSmiy


Integer

Answer: ( c)

Watch Video Solution

1. There are  drops of a conducting �uid. Each drop

has radius , and each of them is charged to the same

potential . They are then combined to from a bigger

drop. The potential of the bigger drop is . Find the

ratio . Ignore the change in density of the �uid

on combining the drops.

Watch Video Solution

27

r

V1

V2

V2 /V1

https://dl.doubtnut.com/l/_DaMeY1OPSmiy
https://dl.doubtnut.com/l/_kkJb3W4telue


2. Figure shows two conducting thin concentric shells

of radii  and . The outer shell carries charge  and

the inner shell is neutral . The amount of charge that

�ows from the inner shell to the earth after the key 

is closed is equal to  of the charge on the

outer shell. What is the value of  ? 

.

Watch Video Solution

r 3r q

K

(1/n)th

n

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


3. A charge of  is placed at the center of a square 

 of side . Find the work done  in

moving a charge of  from A to B.

Watch Video Solution

5μC

ABCD 10cm (inμJ)

1μC

4. The linear charge density on a dielectric ring of

radius  vanes with  as , where  is

constant. Find the potential at the center  of the

ring [in volt].

Watch Video Solution

R θ λ = λ0 cos θ/2 λ0

O

https://dl.doubtnut.com/l/_fflQXFfabTbO
https://dl.doubtnut.com/l/_UelCHeSbZlGN
https://dl.doubtnut.com/l/_zvy23AuzMVt9
https://dl.doubtnut.com/l/_t7sfJ78w8L6W


DPP 3.1

5. Three point charges  are plaed at

the vertices of an equilateral triangle of side a. The

work done by some external force to increase their

separation to 2a will be

Watch Video Solution

q, − 2q and − 2q

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

work done by the electric �eld in moving a charge of

 through a distance of  along a line making an0.2C 2m

https://dl.doubtnut.com/l/_t7sfJ78w8L6W
https://dl.doubtnut.com/l/_eLZYLbn6Nadp


angle  with the x- axis is , then what is the value

of E ?

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

60∘ 4J

√3N /C

4N /C

5N /C

2. Four equal charges q each are placed at four corners

of a square of a square of side a each. Work done

https://dl.doubtnut.com/l/_eLZYLbn6Nadp
https://dl.doubtnut.com/l/_2lroUsjf0AhZ


incarrying a charge -q from its centre to in�nity is

A. 0

B. 

C. 

D. 

Answer: C

Watch Video Solution

√2Q2

4πε0a

√2Q2

πε0a

Q2

2πε0a

3. Charges of  are placed at each of the

four corners of a square of side . The potential at

the intersection of the diagonals is

+ × 10− 9C
10

3

8cm

https://dl.doubtnut.com/l/_2lroUsjf0AhZ
https://dl.doubtnut.com/l/_sRVIROD64Llr


A.  volt

B.  volt

C.  volt

D.  volt

Answer: B

Watch Video Solution

150√2

1500√2

900√2

900

4. Three charges  are located at the

vertices of an equilateral triangle. At the centre of the

triangle,

A. the �eld is zero but potential is non-zero

2q, − q, − q

https://dl.doubtnut.com/l/_sRVIROD64Llr
https://dl.doubtnut.com/l/_uwvrtReKga9N


B. the �eld is non-zero but potential is zero

C. both �eld and potential are zero

D. both �eld and potential are non-zero

Answer: B

Watch Video Solution

5. Two electric charges  and  are placed 

 apart in air. There will be a point  on the line

joining these charges and outside the region between

them, at which the electric potential is zero. The

distance of  from  charge is

12μC −6μC

20cm P

P 6μC

https://dl.doubtnut.com/l/_uwvrtReKga9N
https://dl.doubtnut.com/l/_gTjA7jd8keZF


A. 0.10 m

B. 0.15 m

C. 0.20 m

D. 0.25 m

Answer: C

Watch Video Solution

6. A spherical conductor of radius 2 m is charged to a

potential of 120 V. It is now placed inside another

hollow spherical conductor of radius 6 m. Calculate the

potential to which the bigger sphere would be raised

https://dl.doubtnut.com/l/_gTjA7jd8keZF
https://dl.doubtnut.com/l/_84yD4GjKdmSA


A. 20 V

B. 60 V

C. 80 V

D. 40 V

Answer: D

Watch Video Solution

7. Two point charges  and  are placed at

points  respectively with . The

work done by external froce in displacing the charge

 from B to C, where , angle 

 and 

100μC 5μC

A and B AB = 40cm

5μC BC = 30cm

ABC =
π

2
= 9 × 109Nm2 /C 21

4πε0

https://dl.doubtnut.com/l/_84yD4GjKdmSA
https://dl.doubtnut.com/l/_kjTc96teotva


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

9J

J
81

20

J
9

25

− J
9

4

8. In the rectangle shown below, the two corners have

charges . The work

done in moving a charge  from B to A is  

q1 = − 5μC and q2 = + 2.0μC

+3.0μC

https://dl.doubtnut.com/l/_kjTc96teotva
https://dl.doubtnut.com/l/_qVU91AGzYspg


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2.8J

3.5J

4.5J

5.5J

9. A charge  and another charge  are kept at

two points  respectively. Keeping the charge 

 �xed at , the charge  at  is moved to

another point  such that  forms an equilateral

( − q) (Q)

A and B

( + Q) B ( − q) A

C ABC

https://dl.doubtnut.com/l/_qVU91AGzYspg
https://dl.doubtnut.com/l/_5CamnTzGaIvd


triangle of side . The net work done in moving teh

charge  is

A. 

B. 

C. 

D. Zero

Answer: D

Watch Video Solution

l

( − q)

1

4πε0

Qq

l

1

4πε0

Qq

l2

Qql
1

4πε0

10. A point charge is surrounded symmetrically by six

identical charges at distance  as shown in the �gurer

https://dl.doubtnut.com/l/_5CamnTzGaIvd
https://dl.doubtnut.com/l/_4U6DZtc5y4pm


How much work is done by the froces of electrostatic

repulsion when the point charge at the centre is

removed to in�nity ?

A. Zero

B. 

C. 

6q2 /4πεr

q2 /4πε0r

https://dl.doubtnut.com/l/_4U6DZtc5y4pm


D. 

Answer: B

Watch Video Solution

12q2 /4πε0r

11. An electric �eld 'E' whose direction is radially

outward varies as distance from origin 'r' as shown in

the graph E is taken as positive if its direction is away

from the origin. Then the work done by electric �eld on

https://dl.doubtnut.com/l/_4U6DZtc5y4pm
https://dl.doubtnut.com/l/_rPYVJzAgUE0V


a 2 C charge if it is taken from  to  is :  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(1, 1, 0) (3, 0, 0)

20(3 + √2)J

−60J

60J

20(3 − √2)J

https://dl.doubtnut.com/l/_rPYVJzAgUE0V


12.   

A point charge  �xed at the origin of a

coordinate system, and another point charge

 is �xed at ,  the locus of all

points in the xy plane for which potential 

(other man ini�nity) is a circle centered on the x-axis as

shown. 

Q. Radius R of the circle is

A. 3 nm

B. 6 nm

q1 = + 6e

q2 = − 10e x = 8nm y = 0

V = 0

https://dl.doubtnut.com/l/_F1W7dk56HDtT


C. 7.5 nm

D. 9 nm

Answer: C

Watch Video Solution

13. A point charge  �xed at the origin of a

conducting system, and another point charge

 is �xed at  nm, . The locus of

all points in the  plane for which potential 

(other than in�nity) is a circle contered on the x-axis,

as shown 

q1 = + 6e

q2 = − 10e x = 8 y = 0

xy V = 0

https://dl.doubtnut.com/l/_F1W7dk56HDtT
https://dl.doubtnut.com/l/_GFStXwnenNlY


  

x-coordinate of the centre of the circle is

A.  nm

B.  nm

C.  nm

D.  nm

Answer: C

Watch Video Solution

−2

−3

−4.5

−7.5

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


14.   

A point charge  �xed at the origin of a

coordinate system, and another point charge

 is �xed at ,  the locus of all

points in the xy plane for which potential 

(other man ini�nity) is a circle centered on the x-axis as

shown. 

Q. The potential at the centre of the circle is

A. 0.32 V

B. 0.77 V

q1 = + 6e

q2 = − 10e x = 8nm y = 0

V = 0

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


DPP 3.2

C. 1.2 V

D. 

Answer: B

Watch Video Solution

−1.2V

1. A uniform surface charge of density  is given to a

quarter of a disc extending up to in�nity in the �rst

quadrant of  plane. The centre of the disc is at

the origin . Find the z-component of the electric �eld

at the point  and the potential di�erence

σ

x − y

O

(0, 0, z)

https://dl.doubtnut.com/l/_QKwYDuKgZCuj
https://dl.doubtnut.com/l/_cO1P3IjXJMQC


between the point  and   

Watch Video Solution

(0, 0, d) (0, 0, 2d)

2. The electric potential V at any point x,y,z (all in

metre) in space is given by  volt. The electric

�eld at the point  is …………… .

V = 4x2

(1m, 0, 2m)
V

m

https://dl.doubtnut.com/l/_cO1P3IjXJMQC
https://dl.doubtnut.com/l/_m94c6QLeDaPq


A. 8 along negative X-axis

B. 8 along positive X-axis

C. 16 along negative X-axis

D. 16 along positive Z-axis

Answer: A

Watch Video Solution

3. Electric potential is given by 

  

Then electric force acting on  point charge placed

on origin will be

V = 6x − 8xy2 − 8y + 6yz − 4z2

2C

https://dl.doubtnut.com/l/_m94c6QLeDaPq
https://dl.doubtnut.com/l/_2e084iED6gAf


A. 2 N

B. 6 N

C. 8 N

D. 20 N

Answer: D

Watch Video Solution

4. Consider two points  in a region outside a

charged sphere. Two points are not very far away from

the sphere. If  respresent the electric �leld

vector and the electric potential. Which of the

following is not possible ?

1 and 2

E and V

https://dl.doubtnut.com/l/_2e084iED6gAf
https://dl.doubtnut.com/l/_m8Agff4u3ZuV


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∣
∣
∣

→
E 1

∣
∣
∣

=
∣
∣
∣

→
E 2

∣
∣
∣
, V1 = V2

→
E 1 ≠

→
E 2, V1 ≠ V2

→
E 1 ≠

→
E 2, V1 = V2

∣
∣
∣

→
E 1

∣
∣
∣

=
∣
∣
∣

→
E 1

∣
∣
∣
, V1 ≠ V2

5. Electric potential at any point is

, then the magnitude of the

electric �eld is

A. 

V = − 5x + 3y + √15z

3√2

https://dl.doubtnut.com/l/_m8Agff4u3ZuV
https://dl.doubtnut.com/l/_fBvaN7hKXM5Q


B. 

C. 

D. 7

Answer: D

Watch Video Solution

4√2

5√2

6. The �gure gives the electric potential  as a

function of distance through �ve regions on x-axis.

Which of the following is true for the electric  in

V

E

https://dl.doubtnut.com/l/_fBvaN7hKXM5Q
https://dl.doubtnut.com/l/_RSVq8Q7WKNso


these regions ? 

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

E1 > E2 > E3 > E4 > E5

E1 = E3 = E5 and E2 < E4

E2 = E4 = E5 and E1 < E2

E1 < E2 < E3 < E4 < E5

https://dl.doubtnut.com/l/_RSVq8Q7WKNso


Watch Video Solution

7. Figure shown a charged conductor resting on an

insulating stand. If at the point  the charge density is

, the potential is  and the electric �eld strength is 

, what are the values of these quantities at point  ?

P

σ V

E Q

https://dl.doubtnut.com/l/_RSVq8Q7WKNso
https://dl.doubtnut.com/l/_mkrFPhPRjcx8


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Charge density Potential Electric intensity

> σ > V > E

Charge density Potential Electric intensity

> σ V > E

Charge density Potential Electric intensity

< σ V E

Charge density Potential Electric intensity

< σ V < E

8. The electrostatic potential on the surface of a

charged conducting sphere is 100 V. Two statements

are made in this regard 

 At any point inside the sphere, electric intensity is

zero. 

S1 :

https://dl.doubtnut.com/l/_mkrFPhPRjcx8
https://dl.doubtnut.com/l/_Op2cyrued2MN


 At any point inside the sphere, the electrostatic

potential is 100 V. 

Which of the following is a correct statement ?

A.  is true but  is false

B. Both  are false

C.  is true,  is also true and  is the cause of 

D.  is true,  is also true but the statements are

independent

Answer: C

Watch Video Solution

S2 :

S1 S2

S1 and S2

S1 S2 S1

S2

S1 S2

https://dl.doubtnut.com/l/_Op2cyrued2MN


9. If unifrom electric �led , where 

is a constant, exists in a region of space and at 

the electric potential  is zero, then the potential at 

 will be.

A. Zero

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
E = E0 î + 2E0 ĵ E0

(0, 0)

V

(x0, 0)

−E0x0

−2E0x0

−√5E0x0

https://dl.doubtnut.com/l/_eGMN5wHZwx9T
https://dl.doubtnut.com/l/_Fg5kLuZqkRfq


10. There exists a uniform electric �led in the space as

shown. Four points  and  are marked which

are equildistant from the origin. If and  are their

potentials respectively, then 

A. 

B. 

C. 

A, B, C D

VD

VB > VA > VC > VD

VA > VB > VD > VC

VA = VA > VC = VD

https://dl.doubtnut.com/l/_Fg5kLuZqkRfq


D. 

Answer: B

Watch Video Solution

VB > VC > VA > VD

11. The potential of an electric �eld  is

A. constant

B.  constant

C.  constant

D. V = constant

Answer: A

→
E = (yî + xĵ)

V = − xy +

V = − (x + y) +

V = − (x2 + y2) +

https://dl.doubtnut.com/l/_Fg5kLuZqkRfq
https://dl.doubtnut.com/l/_OGftRDA2cEM6


Watch Video Solution

12. A uniform electric �eld exists in  plane. The

potential of points 

and  are  and 1  respectively. The

electric �eld is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x − y

A( − 2m, 2m), B( − 2m, 2m)

C(2m, 4m) 4V , 16V 2V

(4 î + 5ĵ)
V

m

(3 î + 4ĵ)
V

m

−(3 î + 4ĵ)
V

m

(3 î − 4ĵ)
V

m

https://dl.doubtnut.com/l/_OGftRDA2cEM6
https://dl.doubtnut.com/l/_l84srtesnxZe


13. Four similar charges each of charge  are placed

at four corners of a square of side a. Find the value of

integral  (in volts) if value of integral

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+q

−∫
a/ √2

∞

→
E .

→
d r.

−∫
0

a/ √2

→
E .

→
dr = (whereK = )

√2Kq

a

1

4πε0

4Kq

a

3Kq

a

3√2Kq

a

4√2Kq

a

https://dl.doubtnut.com/l/_l84srtesnxZe
https://dl.doubtnut.com/l/_VTriA8JKp2rY


14. Two in�nite, parallel, nonconducting sheets carry

equal positive charges density . One is placed in the

yz plane and the other at distance . Take

potential  at . Then.

A. For , potential 

B. For , potential 

C. For  potential 

D. For  potential 

Answer: A::B::D

Watch Video Solution

σ

x = a

V = 0 x = 0

0 ≤ x ≤ a Vx = 0

x ≥ a Vx = − (x − a)
σ

ε0

x ≥ a Vx = (x − a)(X − a)
σ

ε0

x ≤ 0 VX = x
σ

ε0

https://dl.doubtnut.com/l/_VTriA8JKp2rY
https://dl.doubtnut.com/l/_4B0Hgh6ljGPI


DPP 3.3

15. About an electric �eld which of the following

statements are not true ?

A. If  must be zero

B. If  must be zero

C. If  cannot be zero

D. If  cannot be zero

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

Watch Video Solution

E = 0, V

V = 0, E

E ≠ 0, V

V ≠ 0, E

https://dl.doubtnut.com/l/_s8vHRJfjRWl5
https://dl.doubtnut.com/l/_vMDF7Br7EsYv


1. Two metal spheres, one of radius R and the other of

radius 2R, both have same surface charge density  If

they are brought in contact and separated, then the

new surface charge densities on each of the sphere

are respectively

Watch Video Solution

σ.

2. Two charges  are placed at (0,0,d) and

(0,0,-d) respectively. Find locus of points where the

potential is zero.

Watch Video Solution

q1 and q2

https://dl.doubtnut.com/l/_vMDF7Br7EsYv
https://dl.doubtnut.com/l/_KdeTaKEL4ipq
https://dl.doubtnut.com/l/_64Y79TiadljP


3. Equipotentials at a great distance from a collection

of charges whose total sum is not zero are

approximately.

A. spheres

B. planes

C. paraboloids

D. ellipoids

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_64Y79TiadljP


4. Figure shows ome equipotential lines distributed in

space. A charged object is moved from point A to point

B. 

A. The work done in Fig (i) is the greatest

B. The work done in Fig. (ii) is the least

C. The work done is the same in Fig. (i), Fig. (ii) and

Fig. (iii)

D. The work done in Fig (iii) is greater than Fig. (ii)

but equal to that in Fig. (i)

Answer: C

https://dl.doubtnut.com/l/_M8EbekrlZgmZ


Watch Video Solution

5. In the electric �eld of a point chargde , a cetrain

charge is carried from point  to  and . Then

the work done 

q

A B, C, D E

https://dl.doubtnut.com/l/_M8EbekrlZgmZ
https://dl.doubtnut.com/l/_prpVjzoQ4tXl


A. is least along the path AB

B. is least along the path AD

C. is zero along all the paths AB,AC,AD and AE

D. is least along AE

Answer: C

Watch Video Solution

6. Equipotential surfaces are shown in �gure. Then the

electric �eld strength will be 

https://dl.doubtnut.com/l/_prpVjzoQ4tXl
https://dl.doubtnut.com/l/_SCA6de7Sr0mf


A.  along X-axis

B.  along Y-axis

C.  at an angle  will X-axis

D.  at an angle  with X-axis

Answer: C

Watch Video Solution

100Vm − 1

100Vm − 1

200Vm − 1 120∘

50Vm − 1 120∘

https://dl.doubtnut.com/l/_SCA6de7Sr0mf


7. In moving from A to B along an electric �eld line, the

work done by the electric �eld on an electron is

. If  are equipotential surfaces,

then the potential di�erence  is.  

.

A. 

B. 

C. Zero

D. 

6.4 × 10− 19J ϕ1 and ϕ2

VC − VA

−4V

4V

64V

https://dl.doubtnut.com/l/_ucRaDp5agwj0


Answer: B

Watch Video Solution

8. Electric lines of force are as shown in the �gure.

Then potential at point   

A. is zero

P

https://dl.doubtnut.com/l/_ucRaDp5agwj0
https://dl.doubtnut.com/l/_7Uu74WSzcPzw


B. is not zero

C. may be zero also

D. is not de�ned

Answer: B

Watch Video Solution

9. Two in�nitely large charged planes having uniform

suface charge density  and  are placed along 

 plane and  plane respectively as shown in the

�gure. Then the nature of electric lines of forces in

+σ −σ

x − y yz

https://dl.doubtnut.com/l/_7Uu74WSzcPzw
https://dl.doubtnut.com/l/_lh9ARaywjulX


 plane is given by:  

A. 

B. 

C. 

x − z

https://dl.doubtnut.com/l/_lh9ARaywjulX


D. 

Answer: C

Watch Video Solution

10. Equipotential surfaces

A. are closer in regions of large electric �elds

compared to regions of lower electric �elds

B. will be more crowded near sharp edges of a

conductor

https://dl.doubtnut.com/l/_lh9ARaywjulX
https://dl.doubtnut.com/l/_XznaCbtZGlKt


C. will be more crowded ner regions of large charge

densities

D. will always be equally spaced

Answer: A::B::C

Watch Video Solution

11. Consider a uniform electric �eld in the z-direction.

The potential is a constant

A. in all space

B. for any  for a given 

C. for any  for a given 

x z

y z

https://dl.doubtnut.com/l/_XznaCbtZGlKt
https://dl.doubtnut.com/l/_6oG9MtI2OUxX


D. on the  plane for a given z

Answer: B::C::D

Watch Video Solution

x − y

12. Across the surface of a charged conductor, the

electric

A. �eld is continuous

B. potential is continuous

C. �eld is discontinous

D. potential is discontinuous

https://dl.doubtnut.com/l/_6oG9MtI2OUxX
https://dl.doubtnut.com/l/_neqjJc85v72C


Answer: B::C

Watch Video Solution

13. Mark the correct statements.

A. a given conducting sphere can be charged to any

extent

B. a given conducting sphere cannot be charged to

a potential greater than a certain value

C. a given conducting sphere cannot be charged to

a potential less than a certain minimum value

D. none of the above

https://dl.doubtnut.com/l/_neqjJc85v72C
https://dl.doubtnut.com/l/_tX3MEwI5fq3J


Answer: B::C

Watch Video Solution

14. A conducting sphere of radius R has a charge. Then,

A. the charge is uniformly distributed over its

surface. If there is no external electric �eld

B. distribution of charge over its surface will be

non-uniform, if an external electric �eld exists in

the space.

C. the electric �eld strength inside the space will be

equal to zero only when no external electric �eld

https://dl.doubtnut.com/l/_tX3MEwI5fq3J
https://dl.doubtnut.com/l/_8oLN3Qii4bmt


exists

D. potential at every point of the sphere must be

the same

Answer: A::D

Watch Video Solution

15. Consider two conducting spheres of radii

 with . If the two are at the same

potential, the larger sphere has more charge than the

smaller sphere. State whetehr the charge density of

the smaller sphere is more or less than that of the

larger oe.

R1 and R2 R1 > R2

https://dl.doubtnut.com/l/_8oLN3Qii4bmt
https://dl.doubtnut.com/l/_AsUax8dhRBs7


Watch Video Solution

16. Free electrons travel to reion of higher potential or

lower potential.

Watch Video Solution

17. Assertion: Two adjacent conductors of unequal

dimensions, carrting the same positive charge have a

potential di�erence between them. 

Reason : The potential of a conductor depends upon

the charge given to it.

Watch Video Solution

https://dl.doubtnut.com/l/_AsUax8dhRBs7
https://dl.doubtnut.com/l/_q5U5vPsZbiFv
https://dl.doubtnut.com/l/_1hTMitiPcLXE


18. A test charge q is made to move in the electric �eld

of a point cahrge Q along two di�erent clsoed parths

[�gure �rst path has sections along and perpendicular

to lines of electric �eld. Second path is a rectangular

loop of the same area as the �rst loop. how does the

https://dl.doubtnut.com/l/_1hTMitiPcLXE
https://dl.doubtnut.com/l/_iF38vpsQKhpf


work done compare in the two cases? 

Watch Video Solution

19. Prove that a closed equipotential surface with no

charge within itself must enclose a equipotential

volume.

https://dl.doubtnut.com/l/_iF38vpsQKhpf
https://dl.doubtnut.com/l/_ppzkMvUGUuUv


DPP 3.4

Watch Video Solution

20. Prove that, if an insulated, uncharged conductor is

plated near a charged conductor and no other

conductors are present, the uncharged body must

intermediate in potential between that of the charged

body and that of in�nity.

Watch Video Solution

https://dl.doubtnut.com/l/_ppzkMvUGUuUv
https://dl.doubtnut.com/l/_0XcK9o6oWNF6


1. Two charges  each are separated by distance .

A third charge  is kept at mid-point O. Find

potential energy of  as a function of small distance 

 from O due to  charges. Prove that the charge at

O is in an unstable equilibrium.

Watch Video Solution

−q 2d

+q

+q

x −q

2. A positively charged particle is released from rest in

an uniform electric �eld. The electric potential energy

of the charge.

A. remains a constant because the electric �eld is

uniform

https://dl.doubtnut.com/l/_iiavzV9puAKq
https://dl.doubtnut.com/l/_M7xo2k3r2okw


B. increases because the charge moves along the

electric �eld

C. decreases because the charge moves along

electric �eld

D. decreases because the charge moves opposite to

the electric �eld.

Answer: C

Watch Video Solution

3. If identical charges  are placed at each corner

of a cube of side , then electric potential energy of

( − q)

b

https://dl.doubtnut.com/l/_M7xo2k3r2okw
https://dl.doubtnut.com/l/_zhazCA7cFnbo


charge  which is placed at centre of the cube will

be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( + q)

8√2q2

4πε0b

−8√2q2

πε0b

−4√2q2

πε0b

−4q2

√3πε0b

4. Two charges  and  are placed 30 cm apart, as

shown in �gure. A third charge  is moved along the

q1 q2

q3

https://dl.doubtnut.com/l/_zhazCA7cFnbo
https://dl.doubtnut.com/l/_jHSLzFuGioc1


arc of a circle of radius 40 cm from C to D. The change

in the potential energy of the system is 

where K is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

K,
q3

4πε0

8q2

8q1

6q2

6q1

https://dl.doubtnut.com/l/_jHSLzFuGioc1


5. A charged particle of charge Q is held �xed another

charged particle of mass  and charge the same sign

is released from a distance  impulse of the force

exerted by the external agent the �xed charge by the

time when distance between Q and q becomes  is

A. 

B. 

C. 0

D. cannot determine

Answer: B

Watch Video Solution

m

r

2r

√Qq/4πε0mr

√Qqm/4πε0r

https://dl.doubtnut.com/l/_5F6XEHM9dt4R


6. A very large sphere having charge  uniformly

distributed on the surface s compressed uniformly till

its radius reduces to . The work done by the electric

force in this process is :

A. 

B. 

C. 

D. 0

Answer: B

Watch Video Solution

Q

R

Q2

8πε0R

−Q2

8πε0R

∞

https://dl.doubtnut.com/l/_8ZpMXZ5RFEcV
https://dl.doubtnut.com/l/_aE1ZhtCms14H


7. In the �gure shown the elctric potential energy of

the system is :  is at the centre of the conducting

neutral spherical shell of inner radius a and outer

radius ) 

A. 0

B. 

(q

b

kq2

2b

https://dl.doubtnut.com/l/_aE1ZhtCms14H


C. 

D. 

Answer: C

Watch Video Solution

−
kq2

2b

kq2

2a

−
kq2

2a

kq2

2b

8. A point charge 'Q' is placed at the centre of a

spherical cavity of radius 'b' carved inside a solid

conducting sphere of radius 'a'. Then total energy of

the system is: 

https://dl.doubtnut.com/l/_aE1ZhtCms14H
https://dl.doubtnut.com/l/_EVfs0TirJFYK


  

A. 

B. 

C. 

D. 

[k = ]
1

4π ∈0

−
kQ2

2a

kQ2

2b

+
kQ2

2a

kQ2

2b

+
kQ2

a

kQ2

b

−
kQ2

a

kQ2

b

https://dl.doubtnut.com/l/_EVfs0TirJFYK


Answer: A

Watch Video Solution

9. Four charges are rigidly �xed along the Y-axis as

shown. A positive charge approches the system along

the axis with initial speed just enough to cross theX

https://dl.doubtnut.com/l/_EVfs0TirJFYK
https://dl.doubtnut.com/l/_gBPyBTpgE0My


origin. Then its total energy at the origin is 

A. Zero

B. positive

C. negative

D. data insu�cient

Answer: B

https://dl.doubtnut.com/l/_gBPyBTpgE0My


Watch Video Solution

10. Three charge , and  are placed at the

vertices of a right angled triangle (isosceles triangle)as

shown. The net electrostatic energy of the

con�guration is: 

+q, − q +2q

https://dl.doubtnut.com/l/_gBPyBTpgE0My
https://dl.doubtnut.com/l/_S3R4hGhHIuBO


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

− (√2 − 1)
Kq2

a

(√2 + 1)
Kq2

a

− (√2 − 1)
Kq2

a

11. Three equal charges  are placed at the three

vertices of an equilateral triangle. What should be the

va,ue of a charge, that when placed at the centroid,

reduces the interaction energy of the system to zero ?

Q

https://dl.doubtnut.com/l/_S3R4hGhHIuBO
https://dl.doubtnut.com/l/_gEq3VsRw9gc6


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−Q

2

−Q

3

−Q

2√3

−Q

√3

12. You are moving a negative charge  at a small

constant speed away from a uniformly charged non-

conducting spherical shell on which resides a negative

charge . The electrostatic, �eld of  is . Let 

be the total energy of the system,  the work done

q < 0

Q < 0 Q E U

Wa

https://dl.doubtnut.com/l/_gEq3VsRw9gc6
https://dl.doubtnut.com/l/_T9SoSxP4UHUb


by the force  you exert on  the work done by

the electrostaitc force  on . Then, as  is being

moved :

A. , there  remains constant

B. 

C.  increases

D.  decreases

Answer: D

Watch Video Solution

Fa q, WE

FE q q

Wa = − WE U

Fa = − FE

U

U

https://dl.doubtnut.com/l/_T9SoSxP4UHUb


13. A negative charge  is distributed uniformly in

volume of a sphere is radius R and a point charge

particle (may be negative or positive) is present on the

surface of this sphere then variation of escape velocity

 of charge 'q' as a function of 'q' will be [negect

gravitational interaction].

A. 

B. 

C. 

Q

(vs)

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


D. 

Answer: C

Watch Video Solution

14. A positive point charge  is �xed in space .A

negative point charge  of mass  revolves around

a �xed charge in elliptical orbits .The �xed charge 

is at one focus of the ellipse.The only force acting on

negative charge is the electrostatic force due to

positive charge is the electrostatic force due to

positive charge.Then which of the following statement

+Q

−q m

+Q

https://dl.doubtnut.com/l/_aGvmuWGWyMIf
https://dl.doubtnut.com/l/_wgVhVO8Te8lo


is true 

A. Linear momentum of negative point charge is

conserved

B. Angular momentum of negative point charge

about �xed positive charge is conserved

C. Total kinetic energy of negative point charge is

conserved

https://dl.doubtnut.com/l/_wgVhVO8Te8lo


D. The sum of electrosatatic potential energy and

kinetic energy of system of both point charges is

conserved.

Answer: B::D

Watch Video Solution

15. Small identical balls with equal charges are �xed at

the vertices of a regular polygon of N sides, each of

length d. At a certain instant, one of the ball is

released. After long time interval, the adjacent ball to

the previous one is released. The di�erence in kinetic

https://dl.doubtnut.com/l/_wgVhVO8Te8lo
https://dl.doubtnut.com/l/_YOKjiDKIMHMZ


energies of the two released balls is K at a su�ciently

long distance from the polygon.

A. Final kinetic energy of the �rst ball is greater

than that of the second ball

B. Final kinetic energy of the second ball is greater

thn that of the �rst ball

C. Charge on each ball is 

D. Charge on each ball is 

Answer: A::D

Watch Video Solution

√2πε0dK

√4πε0dK

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


DPP 3.5

1. In the �gure shown a conducting sphere of inner

radius 'a' and outer radius 'b' is given a charge . A

point charge 'q' is placed in the cavity of this sphere at

distance  away from the centre. Find the

electric �eld intensity and electric potentials at point

 (outside the sphere) at distance . Also �nd the

electric potential at point C 

Q

' x' ( < a)

P r > b

https://dl.doubtnut.com/l/_Ra0Y8XC97YXq


Watch Video Solution

2. A point charge Q is situated (outside) at a distance r

from the centre of an uncharged conducting solid

sphere of radius R. The potential due to induced

charges (on the conductor) at a point B inside the

conductor whose distance form the point charge is d

is ______

Watch Video Solution

3. Find the electric �eld potentail and strength at the

centre of a hemisphere fo raidus  ahcged uniformly

with the the surface density .

R

σ

https://dl.doubtnut.com/l/_Ra0Y8XC97YXq
https://dl.doubtnut.com/l/_fjZOG5WAuBQv
https://dl.doubtnut.com/l/_ju67UF1NDj1q


Watch Video Solution

4. There are three concentric conducting spherical

shells. All of them are charged. The innermost sphere

is connected by a conducting wire to the outermost

sphere. Prove that the �nal charge on the innermost

sphere is independent of the initial charge of

outermost sphere.

Watch Video Solution

5. Both the ring and the conducting sphere are given

the same charge . Determine the potential of theQ

https://dl.doubtnut.com/l/_ju67UF1NDj1q
https://dl.doubtnut.com/l/_F4iEIc1xsZ5A
https://dl.doubtnut.com/l/_HaMXiet6uWLg


sphere. Assume that the centre of the sphere lies on

the axis of th ring. Is it necessary that the charge on

the ring be uniformly distributed to answer the above

question ? 

Watch Video Solution

6. A solid sphere of radius 'R' has a cavity of radius .

The solid part has a uniform charge density  and

R

2

' ρ'

https://dl.doubtnut.com/l/_HaMXiet6uWLg
https://dl.doubtnut.com/l/_Kq5nwqPUltny


cavity has no charge. Find the electric potential at

point 'A'. Also �nd the electric �eld (only magnetude) at

point 'C' inside the cavity 

Watch Video Solution

https://dl.doubtnut.com/l/_Kq5nwqPUltny


7. A thibn spherical conducting shell of radius R has a

charge q. Another charge  is placed at the centr of

the shell. The electrostatic potential at a point P a

distance R/2 from the centre of the shell is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Q

(q + Q)

4πε0

2

R

2Q

4πε0R

−
2Q

4πε0R

2q

4πε0R

+
2Q

4πε0R

q

4πε0R

https://dl.doubtnut.com/l/_Y5dadW4zn5uE
https://dl.doubtnut.com/l/_JQrSFmh2A0LJ


8. An arc of radius r carries charge. The linear density

of charge is  and the arc subtends an angle  at the

centre.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ
π

3

λ

4ε0

λ

8ε0

λ

12ε0

λ

16ε0

https://dl.doubtnut.com/l/_JQrSFmh2A0LJ


9. Two identical thin rings, each of radius R, are

coaxially placed at a distance R. If  are

respectively, the charges uniformly spread on the two

rings, �nd the work done in moving a charge q from

centre of ring having charge  to the other ring.

A. Zero

B. 

C. 

D. 

Answer: B

Watch Video Solution

Q1 and Q2

Q1

q(Q1 − Q2)(√2 − 1)

√2.4πε0R

2√2(Q1 + Q2)

4πε0R

q(Q1 + Q2)(√2 + 1)

√2.4πε0R

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


10. If the electric potential of the inner metal shell is 10

V and that of the outer shell is 5 V, then the potential

at the centre will be 

A. 10 volt

B. 5 volt

C. 15 volt

D. 0

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_PDPwkCOuMomO
https://dl.doubtnut.com/l/_RYJrk99KuGwq


11. Potential di�erence beween centre and surface of

the sphere of radius R and uniorm volume charge

density  within it will be

A. 

B. 

C. 0

D. 

Answer: A

Watch Video Solution

ρ

ρR2

6ε0

ρR2

4ε0

ρR2

2ε0

https://dl.doubtnut.com/l/_czBklt1l57vs


12. A mercury drop has potential 'V' on its surface. 1000

such drops combine to form a new drop. Find the

potential on the surface of the new drop.

A. V

B. 10 V

C. 100 V

D. 1000 V

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_5oa6cK2C79EB


13. A solid conducting sphere of radius 'a' is

surrounded by a thin uncharged concentric

conducting shell of radius . A point charge q is

placed at a distance  from common centre of

conducting sphere and shell. The inner sphere is then

grounded 

The charge on solid sphere is

A. 

B. 

C. 

D. 

2a

4a

−
q

2

−
q

4

−
q

8

−
q

16

https://dl.doubtnut.com/l/_PEeHj3M7Y9m9


Answer: B

Watch Video Solution

14. A solid conducting sphere of radius 'a' is

surrounded by a thin uncharged concentric

conducting shell of radius . A point charge q is

placed at a distance  from common centre of

conducting sphere and shell. The inner sphere is then

grounded 

Pick up the correct statement.

A. Charge on surface of inner sphere is non-

uniformly distributed

2a

4a

https://dl.doubtnut.com/l/_PEeHj3M7Y9m9
https://dl.doubtnut.com/l/_gCi4TLYhS23I


B. Charge on inner surface of outer shell is non-

uniformly distributed

C. Charge on outer surface of outer shell is non-

uniformly distributed

D. All the above statements are false

Answer: C

Watch Video Solution

15. A solid conducting sphere of radius 'a' is

surrounded by a thin uncharged concentric

conducting shell of radius . A point charge q is2a
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placed at a distance  from common centre of

conducting sphere and shell. The inner sphere is then

grounded 

The potential of outer shell is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution
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