
PHYSICS

BOOKS - DISHA PUBLICATION PHYSICS

(HINGLISH)

ELECTRIC CHARGES AND FIELDS

Jee Main 5 Years At A Glance

1. Two identical conducting spheres A and B,

carry equal charge. They are separated by a

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_hXW1aTOiYQh5


distance much larger than their diameters,

and the force between them is F. A third

identical conducting spheres, C,is uncharged.

Sphere C is �rst touched to A, then to B, and

then removed. As a result, the force between A

and B would be equal to :

A. 

B. 

C. F

D. 

Answer: D

3F
4

F

2

3F
8

https://dl.doubtnut.com/l/_hXW1aTOiYQh5


Watch Video Solution

2. A solid ball of radius R has a charge density

 given by 

The electric �eld outside the ball is :

A. 

B. 

C. 

D. 

Answer: D

ρ ρ = ρ0(1 − )f or 0 ≤ r ≤ R
r

R

ρ0R
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https://dl.doubtnut.com/l/_hXW1aTOiYQh5
https://dl.doubtnut.com/l/_mcrxJCDZRu20


Watch Video Solution

3. An electric dipole has a �xed dipole moment

, which makes angle  with respect to x-aixs.

When subjected to an electric �eld ,

it experiences a torque . When

subjected to another electric �eld

 it experiences a torque 

. The angle  is

A. 

B. 

→
p θ

→
E 1 = Eî

→
T 1 = τk̂

→
E 2 = √3Eĵ

→
T 2 = −

→
T 1 θ

60∘

90∘

https://dl.doubtnut.com/l/_mcrxJCDZRu20
https://dl.doubtnut.com/l/_9Jm1WbDkIa5y


C. 

D. 

Answer: A

Watch Video Solution

30∘

45∘

4. The magnitude of the average electric �eld

normally present in the earth's atmosphere

just above the surface of the earth is about

150 N/C, directed downward. What is surface

charge density of the earth? [Assume that the

https://dl.doubtnut.com/l/_9Jm1WbDkIa5y
https://dl.doubtnut.com/l/_2GyCbXbZ541l


Exercise 1 Concept Builder Topicwise

earth is a conductor having uniform surface

charge density.]

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+670kC

−670kC

−680kC

+680kC

https://dl.doubtnut.com/l/_2GyCbXbZ541l


1. Two identical metallic spheres A and B of

exactly equal masses are given equal positive

and negative charges respectively. Then

A. remains una�ected

B. mass of  mass of B

C. mass of A  mass of B

D. Nothing can be side

Answer: C

Watch Video Solution

A >

<

https://dl.doubtnut.com/l/_CfyjywQ2TO7f


2. A positive point charge Q is bruought mear

an isolated metal cube.

A. the cube becomes negatively charged

B. the cube becomes positively charged

C. the interior becomes positively charged

and the surface becomes negatively

charged .

D. the interior remains charge free and the

surface gets nonuniform charge

https://dl.doubtnut.com/l/_CfyjywQ2TO7f
https://dl.doubtnut.com/l/_dHOWPbCQfKIG


distribution .

Answer: A

Watch Video Solution

3. If " " ,then the value of the ratio "

" ,for which the force between  and " " is

maximum is

A. 

B. 

q1 + q2 = q

q1

q
q1 q2

0.25

0.75

https://dl.doubtnut.com/l/_dHOWPbCQfKIG
https://dl.doubtnut.com/l/_D6iV8cxWR4N4


C. 1

D. 

Answer: D

Watch Video Solution

0.5

4. Four charges equal to  are placed at the

four corners of a square and a charge q is at

its centre. If the system is in equilibrium the

value of q is

−Q

https://dl.doubtnut.com/l/_D6iV8cxWR4N4
https://dl.doubtnut.com/l/_elIzTBctQ2gy


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

− (1 + 2√2)
Q

4

(1 + 2√2)
Q

4

− (1 + 2√2)
Q

4

(1 + 2√2)
Q

2

5. Two small balls having equal positive charge

Q,C each are supended by two insulating

strings of equal length L meter form a hook

https://dl.doubtnut.com/l/_elIzTBctQ2gy
https://dl.doubtnut.com/l/_RCjCp0ymRyvK


�xed to a stand . The whole set up is taken to a

satellite in space where there is no

gravity.Calculate the angle between the two

strings and the tension in each string.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

180∘ ,
1

4πε0

Q2

(2L)2

90∘ ,
1

4πε0

Q2

L2

180∘ ,
1

4πε0

Q2

2L2

180∘ ,
1

4πε0

Q2

L2

https://dl.doubtnut.com/l/_RCjCp0ymRyvK


6. Two pith balls carrying equal charges are

suspended from a common point by strings of

equal length. The equilibrium separation

between them is r. Now the strings are rigidly

clamped at half the height . The equilibrium

separation between the balls now become . 

A. 

B. 

C. 

( )
r

3√2

( )
2r

√3

( )
2r

3

https://dl.doubtnut.com/l/_RCjCp0ymRyvK
https://dl.doubtnut.com/l/_mWGQlhKCmkfV


D. 

Answer: A

View Text Solution

( )

2
r

√2

7. A large nonconducting sheet M is given a

uniform charge density . Two uncharged small

metal rods A and B are placed near the sheet

as shown in �gure . Then 

https://dl.doubtnut.com/l/_mWGQlhKCmkfV
https://dl.doubtnut.com/l/_9GmxRw5cFxVY


A. M attracts A

B. M attracts B

C. A attracts B

D. All of the above

Answer: D

View Text Solution

8. The identical metal spheres A and B are

supported on insulating stands and placed in

contact . What kind of charges will A and B

https://dl.doubtnut.com/l/_9GmxRw5cFxVY
https://dl.doubtnut.com/l/_QsU20FNdSo8B


develop when a negatively charged ebonite

rod is brought near A ?

A. A will hae a positive charge and B will

have a negative charge

B. A will have a negative charge and B will

have a positive charge

C. Both A and B will have positive charges

D. Both A and B will have negative charge

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_QsU20FNdSo8B


9. The force between two charges 0.06m apart

is 5N. If each charge is moved towards the

other by 0.04 m, then the force between them

will become

A. 7 . 20 N

B. 11 . 25 N

C. 22 . 50 N

D. 45 . 00 N

Answer: B

https://dl.doubtnut.com/l/_QsU20FNdSo8B
https://dl.doubtnut.com/l/_kd7VhZm6tcBp


Watch Video Solution

10. The equal point charges each of  are

separated by a centain distance in metres. If

they are located at

 , then the

electrostatic force between them is .

A.  N

B. 

C.  N

3μC

( î + ĵ + k̂) and (2 î + 3ĵ + k̂)

9 × 103

16 × 10− 3N

10− 3

https://dl.doubtnut.com/l/_kd7VhZm6tcBp
https://dl.doubtnut.com/l/_jxgNZDrvpxp6


D. 

Answer: B

Watch Video Solution

9 × 10− 2N

11. A total charge  is broken in two parts 

and  and they are placed at a distance R

from each other. The maximum force of

repulsion between them will occur, when

A. 

Q Q1

Q2

Q2 = , Q1 = Q =
Q

R

Q

R

https://dl.doubtnut.com/l/_jxgNZDrvpxp6
https://dl.doubtnut.com/l/_KaqFb38eqUxW


B. 

C. 

D. 

Answer: D

Watch Video Solution

Q2 = , Q1 = Q −
Q

4

2Q

3

Q2 = , Q1 =
Q

4

3Q

3

Q1 = , Q2 =
Q

2

Q

2

12. Two particles A and B having equal charges

are placed at distance d apart. A third charged

particle placed on the perpendicular bisector

https://dl.doubtnut.com/l/_KaqFb38eqUxW
https://dl.doubtnut.com/l/_piOwCAsU8K0t


at a distance x will experience the maximum

Coulomb’s force when :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x =
d

√2

x =
d

2

x =
d

2√2

x =
d

3√2

https://dl.doubtnut.com/l/_piOwCAsU8K0t


13. Two charges are at a distance  apart. If a

copper plate (conducting medium) of

thickness  is placed between them , the

e�ctive force will be

A. 

B. zero

C. 2F

D. 

Answer: B

Watch Video Solution

d

d/2

F /2

√2F

https://dl.doubtnut.com/l/_2sJieMXUpFPq


Watch Video Solution

14. The ratio of electric force between two

electrons to two protons separated by the

same distance in air is .

A. 

B. 

C. 

D. None of these

Answer: A

100

106

104

https://dl.doubtnut.com/l/_2sJieMXUpFPq
https://dl.doubtnut.com/l/_k0RmrN2AfLsw


Watch Video Solution

15. An isolated charge  of mass m is

suspended freely by a thread of length l .

Another charge  is brought near it

 . When  is in equilibrium, tension

in thread will be 

A. mg

B. 

C. 

q1

q2

(r > > l) q1

> mg

< mg

https://dl.doubtnut.com/l/_k0RmrN2AfLsw
https://dl.doubtnut.com/l/_436FpPOEjvnn


D. None of these

Answer: B

View Text Solution

16. Three charges  are

connected by strings as shown in the �gure.

What is ratio of tensions in the strings AB and

BC 

A. 

+q, + 2q and + 4q

1: 2

https://dl.doubtnut.com/l/_436FpPOEjvnn
https://dl.doubtnut.com/l/_L9c57AnrADlQ


B. 

C. 

D. 

Answer: B

View Text Solution

1: 3

2: 1

3: 1

17. Force between two identical charges placed

at a distance of  in vacuum is .Now a slab of

dielectric constant 4 is inserted between these

two charges . If the thickness of the slab is

r F

https://dl.doubtnut.com/l/_L9c57AnrADlQ
https://dl.doubtnut.com/l/_syggqHpIhk4K


, then the force between the charges will

becomes

A. F

B. 

C. 

D. 

Answer: C

Watch Video Solution

r/2

F
3

5

F
4
9

F

2

https://dl.doubtnut.com/l/_syggqHpIhk4K


18. If an electron has an initial velocity in a

direction di�erent from that of an electric

�eld, then the path of the electron is

A. a straight line

B. a circle

C. an cllipse

D. a parabola

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_2fJVXzFaRg1r


19. A charged oil drop is suspended in uniform

�eld of  so that it neither falls

nor rises. The charge on the drop will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3 × 104Vm− 1

1. 6 × 10− 18C

3. 2 × 10− 18C

3. 3 × 10− 18C

4. 8 × 10− 18C

https://dl.doubtnut.com/l/_s8ws0Wh4BBgF


20. An electron and a proton are in uniform

electic �eld. The ratio of their acceleration will

be

A. zero

B. unity

C. ratio of masses of proton and electron

D. ratio of masses of electron and proton

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_hkK6C7Rmz4Eq


21. Two large parallel plane sheets have

uniform charge densities + 

Determine the electric �eld (i) between the

sheets, and (ii) outside the sheets.

A. 

B. 

C. 

D. zero

Answer: A

Watch Video Solution

σ and − σ.

σ/ε0

σ/2ε0

2σ/ε0

https://dl.doubtnut.com/l/_hD6XXdnDXybo


22. In a region with uniform electric �eld, the

number of lines of force per unit area is . If a

spherical metallic conductor is placed in this

region, the number of lines of force per unit

area inside the conductor will be

A. zero

B. E

C. more than E

D. less than E

E

https://dl.doubtnut.com/l/_hD6XXdnDXybo
https://dl.doubtnut.com/l/_7aXNQPYCnnyH


Answer: A

Watch Video Solution

23. When a charge is moved against the

Coulomb's force of an electric �eld, then

A. work is done by the electric �eld

B. energy is used from some outside

source

C. strength of �eld decreases

https://dl.doubtnut.com/l/_7aXNQPYCnnyH
https://dl.doubtnut.com/l/_PQNwl3YYwFkv


D. energy of the system is decreased

Answer: A

Watch Video Solution

24. The electric �eld strength at a distance r

from a charge q is E. What will be electric �eld

strength if the distance of the observation

point is increased to 2r (A)  (B)  (C) 

(D) none of the above

A. E/2

E

2
E

4
E

6

https://dl.doubtnut.com/l/_PQNwl3YYwFkv
https://dl.doubtnut.com/l/_ipgTm181oSTp


B. E/4

C. E/6

D. None of these

Answer: B

Watch Video Solution

25. The spatial distribution of electric �eld due

to charges (A,B) is shown in �gure. Which one

of the following statements is correct ? 

https://dl.doubtnut.com/l/_ipgTm181oSTp
https://dl.doubtnut.com/l/_AO6L1m8qArCl


A. 

B. 

C. Both are 

D. Both are 

Answer: A

View Text Solution

Ais + ve and B − ve, |A| > |B|

Ais − ve and B + ve, |A| = |B|

+vebutA > B

−vebutA > B

26. An oil drop of 12 excess electrons is held

stationary under a constant electric �eld of

 in Millikan's oil drop2.55 × 104NC − 1

https://dl.doubtnut.com/l/_AO6L1m8qArCl
https://dl.doubtnut.com/l/_P8zXfMnbz0km


experiment. The density of the oil is

. Estimate the radius of the

drop .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.26 × 103kgm− 3

(g = 9.81ms− 2, e = 1.60 × 10− 19C)

4. 3 × 10− 7m

7. 8 × 10− 7m

0. 078 × 10− 7m

3. 4 × 10− 7m

https://dl.doubtnut.com/l/_P8zXfMnbz0km
https://dl.doubtnut.com/l/_t17tx2XN9Jxz


27. An electric dipole is kept in non-unifrom

electric �eld. It experiences

A. a force ad a torque

B. a force , but no torque

C. a torque but no force

D. neither a force nor a torque

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_t17tx2XN9Jxz


28. Two point dipoles of dipole moment

 are at a distance x from each

other and  . The force between the

dipoles is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
p 1 and

→
p 2

→
p 1 ∣ ∣

→
p 2

1

4πε0

4p1p2

x4

1

4πε0

3p1p2

x3

1

4πε0

6p1p2

x4

1

4πε0

8p1p2

x4

https://dl.doubtnut.com/l/_rc7Cn9Xo6S0y


Watch Video Solution

29. Three poistive charges of equal value q are

placed at the vertices of an equilateral

triangle. The resulting lines of force should be

sketched as in

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_rc7Cn9Xo6S0y
https://dl.doubtnut.com/l/_aglShlhV3CtK


Answer: C

Watch Video Solution

30. Let  be the charge density

distribution for a solid sphere of radius R and

total charge Q. For a point 'p' inside the

sphere at distance  from the centre of the

sphere, the magnitude of electric �eld is:

A. 

B. 

P (r) = r
Q

πR4

r1

Q

4π ∈0 r2
1

Qr2
1

4π ∈0 R4

https://dl.doubtnut.com/l/_aglShlhV3CtK
https://dl.doubtnut.com/l/_qrZjdfzx1XSj


C. 

D. 0

Answer: B

Watch Video Solution

Qr2
1

3π ∈0 R4

31. An electric line of forces in the x-y plane is

given by the equation . A particle

with unit poistive charge, initially at rest at the

point ,  in the x-y plane, will move

along the circular line of force.

x2 + y2 = 1

x = 1 y = 0

https://dl.doubtnut.com/l/_qrZjdfzx1XSj
https://dl.doubtnut.com/l/_7iwqkBiTpEoZ


A. not move at all

B. will move along straight line

C. will move along the circular line of force

D. information is insu�cient to draw any

conclusion

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_7iwqkBiTpEoZ


32. Three in�nitely long charge sheets are

placed as shown in �gure . The electric �eld at

point P is 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

k̂
2σ

ε0

k̂
4σ

ε0

− k̂
2σ

ε0

− k̂
4σ

ε0

https://dl.doubtnut.com/l/_afii3VfJ8A70


View Text Solution

33. The electric intensity due to a dipole of

length  and having a charge of , at

a point on the axis at a distance  from

one of the charges in air is

A. 

B. 

C. 

D. 

10cm 500μC

20cm

6. 25 × 107N /C

9. 28 × 107N /C

13. 1 × 1011N /C

20. 5 × 107N /C

https://dl.doubtnut.com/l/_afii3VfJ8A70
https://dl.doubtnut.com/l/_RIqcvGwzzC2q


Answer: A

Watch Video Solution

34. An electric dipole consisting of two

opposite charges of  each

separated by a distance of  is placed in an

electirc �eld of . The maximum

torque on the dipole is will be

A. 

B. 

2 × 10− 6C

3cm

2 × 105N /C

12 × 10− 1N − m

12 × 10− 2N − m

https://dl.doubtnut.com/l/_RIqcvGwzzC2q
https://dl.doubtnut.com/l/_fJJzdZqfRreA


C. 

D. 

Answer: C

Watch Video Solution

12 × 10− 3N − m

12 × 10− 4N − m

35. Two parallel large thin metal sheets have

equal surface charge densities

 of opposite signs.

The electric �eld between these sheets is

(σ = 26.4 × 10− 12C /m2)

https://dl.doubtnut.com/l/_fJJzdZqfRreA
https://dl.doubtnut.com/l/_TkWfEHcORY3j


A. 1 . 5 N/C

B.  N/C

C. 3 N/C

D.  N/C

Answer: C

Watch Video Solution

1. 5 × 10− 10

3 × 10− 10

36. Point charge q moves from point P to point

S along the path PQRS (as shown in �g.) in a

uniform electric �eld E pointing co-parallel to

https://dl.doubtnut.com/l/_TkWfEHcORY3j
https://dl.doubtnut.com/l/_j84OtJFWp5zR


the positive direction of X - axis . The

coordinates of the points P, Q, R and S are (a,

b, 0), (2a, 0, 0), (a, -b, 0) and (0, 0, 0)

respectively . 

The workdone by the �eld in the above case is

given by the the expression 

A. q E A

B. 

C. 

D. 

−qEA

qEA√2

qE√[(2a)2 + b2]

https://dl.doubtnut.com/l/_j84OtJFWp5zR


Answer: B

View Text Solution

37. Figure shows the electric lines of force

emerging from a charged body. If the electric

�eld at A and B are  respectively

and if the displacement between A and B is r

then 

A. 

EA and EB

EA > EB

https://dl.doubtnut.com/l/_j84OtJFWp5zR
https://dl.doubtnut.com/l/_9BtF3jgsrBW5


B. 

C. 

D. 

Answer: A

View Text Solution

EA < EB

EA =
EB

r

EA =
EB

r2

38. An electric dipole is placed at an angle of

 with an electric �eld intensity 

. It experiences a torque equal to 

30∘

2 × 105N /C

https://dl.doubtnut.com/l/_9BtF3jgsrBW5
https://dl.doubtnut.com/l/_ASxeaCl9RHXl


. The charge on the dipole, if the dipole is

length is , is

A. 8 m C

B. 4 m C

C. 

D. 2 m C

Answer: D

Watch Video Solution

4Nm

2cm

8μC

https://dl.doubtnut.com/l/_ASxeaCl9RHXl


39. An electric dipole of dipole moment

 Cm is placed in a uniform electric

�eld of  making an angle of 

with the direction of the �eld. Determine the

torque exerted by the electric �eld on the

dipole.

A.  Nm

B.  Nm

C.  Nm

D.  Nm

4 × 10− 5

10− 3N /C 30∘

7. 7 × 10− 13

3. 855 × 10− 13

3.855 × 10− 15

7. 7 × 10− 15

https://dl.doubtnut.com/l/_DSyyS3zqtgn2


Answer: B

Watch Video Solution

40. A woden block performs SHM on a

frictionless surface with frequencey ,  . The

block carries a charge +Q on its surface. If now

a uniform electric �eld  is switched - on as

shown, then the SHM of the block will be 

v0

→
E

https://dl.doubtnut.com/l/_DSyyS3zqtgn2
https://dl.doubtnut.com/l/_Rht9AJnoqdyK


A. of the same frequency and with shifted

mean position.

B. of the same frequency and with the

same mean position

C. of changed frequecy and with shifted

mean position.

D. of changed frequency and with the same

mean position.

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_Rht9AJnoqdyK


41. Two point dipoles  and  are located

at (0, 0, 0) and (1m, 0, 2m) respectively. Find

the resultant electric �eld due to the two

dipoles at the point M(1m, 0, 0) 

A. 

B. 

C. 

D. None of these

pk̂ k̂
P

2

[ − ( )k̂]
7P

32π ∈0

k̂
9p

32π ∈0

k̂
−7p

32π ∈0

k̂
7p

32π ∈0

https://dl.doubtnut.com/l/_Rht9AJnoqdyK
https://dl.doubtnut.com/l/_e753h9ND4iUi


Answer: B

Watch Video Solution

42. In the �gure the electric lines on the right

have twice the separation of those on the left.

If a charge particle takes time t to move a

distance x in left region, then it will take time

to travel the same distance in the right side

region is : 

https://dl.doubtnut.com/l/_e753h9ND4iUi
https://dl.doubtnut.com/l/_GUDEjbI9eBxo


A. 

B. t

C. 

D. 2 t

Answer: C

View Text Solution

t

2

√2t

43. Two conducting spheres of radii  and 

are charged to the same surface charge

r1 r2

https://dl.doubtnut.com/l/_GUDEjbI9eBxo
https://dl.doubtnut.com/l/_npqTfQhDSAHz


density . The ratio of electric �eld near their

surface is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

r2
1 /r2

2

r2
2 /r2

1

r1 /r2

1: 1

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


44. A particle of mass m and charge q is placed

at rest in a uniform electric �eld E and then

released, the kinetic energy attained by the

particle after moving a distance y will be

A. 

B. 

C. q E y

D. 

Answer: C

Watch Video Solution

qEy2

qE2

q2Ey

https://dl.doubtnut.com/l/_h9C27XXda6Gg


Watch Video Solution

45. The �rgure shows three non conducting

rods, one circular and two straight, Each has a

uniform charge of magnitude Q along its top

half and another along its bottom half. Which

of them correctly represents the direction of

�eld at point P : 

A. I

B. II

https://dl.doubtnut.com/l/_h9C27XXda6Gg
https://dl.doubtnut.com/l/_mnHzQyurqZYg


C. III

D. I and II

Answer: A

View Text Solution

46. An uncharged sphere of metal is placed in

between charged plates as shown . The lines

of force look like . 

https://dl.doubtnut.com/l/_mnHzQyurqZYg
https://dl.doubtnut.com/l/_0q0UCqr4rxi2


A. A

B. B

C. C

D. D

Answer: C

View Text Solution

47. An electric dipole has the magnitude of its

charge as  and its dipole moment is . It is

placed in a uniform electric �eld . If its dipole

q p

E

https://dl.doubtnut.com/l/_0q0UCqr4rxi2
https://dl.doubtnut.com/l/_505OYCrVn9Wi


moment is along the direction of the �eld, the

force on it and its potential energy are

respectively

A. q . E and max.

B. 2 q. E and min.

C. q . E and min.

D. zero and min.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_505OYCrVn9Wi
https://dl.doubtnut.com/l/_d14hAyMVYNDl


48. A charge q is placed at the centre of the

open end of a cylindrical vessel. The �ux of the

electric �eld through the surface of the vessel

is 

A. zero

B. 

C. 

D. 

Answer: A

q/ε0

q/2ε0

2q/ε0

https://dl.doubtnut.com/l/_d14hAyMVYNDl


View Text Solution

49. A cylinder of radius R and length L is

placed in a uniform electric �eld E parallel to

the axis. The total �ux for the surface of the

cylinder is given by

A. 

B. 

C. 

D. Zero

2πR2E

πR2 /E

(πR2 /πR)/E

https://dl.doubtnut.com/l/_d14hAyMVYNDl
https://dl.doubtnut.com/l/_Eda0eepTLAMd


Answer: D

Watch Video Solution

50. In the �gure the net electric �ux through

the area A is  when the system is

in air. On immersing the system in water the

net electric �ux through the area 

A. becomes zero

B. remains same

ϕ =
→
E ⋅

→
A

https://dl.doubtnut.com/l/_Eda0eepTLAMd
https://dl.doubtnut.com/l/_rf771FXFXPfk


C. increases

D. decreases

Answer: D

View Text Solution

51. The inward annd outward electric �ux from

a closed surface are respectively

 units. Then the net

charge inside the closed surface is

8 × 103 and 4 × 103

https://dl.doubtnut.com/l/_rf771FXFXPfk
https://dl.doubtnut.com/l/_PaK0WA1Ez7k1


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ε0 × 106

−ε0 × 106

−2ε0 × 106

3ε0 × 106

52. A conducting sphere  intersects a closed

surface  as shown in the �gure . A positive

charge q is placed at a point P . What is the

S1

S2

https://dl.doubtnut.com/l/_PaK0WA1Ez7k1
https://dl.doubtnut.com/l/_5BQmUEBd3Mgb


value of electric �ux through the surface  ? 

A. 0

B. 

C. 

D. 

Answer: B

View Text Solution

S2

q

∈0

<
q

∈0

>
q

∈0

https://dl.doubtnut.com/l/_5BQmUEBd3Mgb


53. Flux passing through the shaded surface of

a sphere when a point charge q is placed at

the center is (radius of the sphere is R) 

A. 

B. 

C. 

D. zero

Answer: C

View Text Solution

q/ε0

q/2ε0

q/4ε0

https://dl.doubtnut.com/l/_3ucPzmWpVTMG


View Text Solution

54. A circular loop of diameter  is rotated in a

uniform electric �eld until the position of

maximum electric �ux is found. The �ux in this

position is measured to be  .What is the

electric �eld strength?

A. 

B. 

C. 

D. 

d

ϕ

4ϕ

πd2

2ϕ

πd2

ϕ

πd2

πϕd2

4

https://dl.doubtnut.com/l/_3ucPzmWpVTMG
https://dl.doubtnut.com/l/_RYafRtpublkZ


Answer: A

Watch Video Solution

55. A point charge + Q is positioned at the

center of the base of square pyramid as shown

. The �ux through one of the four identical

upper faces of the pyramid is 

A. 

B. 

Q

16ε0

Q

4ε0

https://dl.doubtnut.com/l/_RYafRtpublkZ
https://dl.doubtnut.com/l/_NlhJ1iIDGiJw


C. 

D. None of these

Answer: C

View Text Solution

Q

8ε0

56. The inward and outward electric �ux for a

closed surface unit of  are

respectively  and . Then the

total charge inside the surface is [where 

permittivity constant]

N − m2 /C

8 × 103 4 × 103

ε0 =

https://dl.doubtnut.com/l/_NlhJ1iIDGiJw
https://dl.doubtnut.com/l/_K8Pnvvj62NV5


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4 × 103C

−4 × 103C

C
( − 4 × 103)

ε

−4 × 103ε0C

57. A surface has the area vector

 . The �ux of an electric
→
A = (2 î + 3ĵ)m2

https://dl.doubtnut.com/l/_K8Pnvvj62NV5
https://dl.doubtnut.com/l/_ENeAiDiDmoa2


�eld through it if the �eld is  :

A. 8 V - m

B. 12 V - m

C. 20 V - m

D. zero

Answer: A

Watch Video Solution

→
E = 4 î

V

m

https://dl.doubtnut.com/l/_ENeAiDiDmoa2


58. Electric charges are distributed in a small

volume.The �ux of the electric �eld through a

spherical surface of radius m surrounding

the total charge is .The �ux over the

concentric sphere of radius m will be:

A. 25 V - m

B. 50 V - m

C. 100 V - m

D. 200 V - m

Answer: C

1

100V − m

2

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


Exercise 2 Concept Applicator

Watch Video Solution

1. Three charge  and  are placed in a

straight line , line of length at points distant

 and  respectively from one end. In

order to make the net force on  zero, the

charge  must be equal to

A. 

B. 

q, Q −4q

L

0, L/2 L

q

Q

−q

−2q

https://dl.doubtnut.com/l/_nBdKYIDwzzEG
https://dl.doubtnut.com/l/_RNbdQepvuEif


C. 

D. q

Answer: A

Watch Video Solution

−q

2

2. Two very long line charges of uniform

charge density  are placed along

same line with the separation between the

nearest ends being 2a, as shown in �gure. The

+λ and − λ

https://dl.doubtnut.com/l/_RNbdQepvuEif
https://dl.doubtnut.com/l/_KzslDOm74B8g


electric �eld intensity at point O is 

A. 

B. 0

C. 

D. 

Answer: A

View Text Solution

−λ

2πε0a

λ

πε0a

λ

πε0a

https://dl.doubtnut.com/l/_KzslDOm74B8g


3. A particle of charge  and mass  moves

in a circular orbits of radius  about a �xed

charge .The relation between the radius of

the orbit  and the time period  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−q m

r

+Q

r T

r = T 2Qq

16π2 ∈0 m

r3 = T 2Qq

16π3 ∈0 m

r2 = T 3Qq

16π3 ∈0 M

r2 = T 3Qq

4π3 ∈0 M

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


Watch Video Solution

4. Among two discs A and B, �rst have radius

10 cm and charge C and second have

radius 30 cm and charge - C. When they

are touched, charge on both  and

respectively will, be

A. 

B. 

C. 

D. None of these

10_ 6 − μ

10− 5

qA qB

qA = 2. 75μC, qB = 3. 15μC

qA = 1. 09μC, qB = 1. 53μC

qA = qB = 5. 5μC

https://dl.doubtnut.com/l/_jCaYLtLRmYoc
https://dl.doubtnut.com/l/_I3XDWSkFSPn2


Answer: C

Watch Video Solution

5. Two identical metallic blocks resting on a

frictionless horizontal surface are connected

by a light metallic spring having the spring

constant 100 N/m and an unstretched length

of 0.2m, as shown in �gure 1 . A total charge Q

is slowly placed on the system, causing the

spring to stretch to an equilibrium length of

0.3 m, as shown in �gure 2. The value of charge

https://dl.doubtnut.com/l/_I3XDWSkFSPn2
https://dl.doubtnut.com/l/_oG7DOxx3wVlb


Q, assuming that all the charge resides on the

blocks and that the blocks are like point

charges , is 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

10μC

15μC

20μC

30μC

https://dl.doubtnut.com/l/_oG7DOxx3wVlb


6. A solid sphere of radius  and volume

charge density  is enclosed by a

hollow sphere of radius  with negative

surface charge density , such that the total

charge in the system is zero .  is positive

constant and  is the distance from the centre

of the sphere . The ratio  is

A. 

B. 

C. 

R1

ρ =
ρ0

r

R2

σ

ρ0

r

R2 /R1

σ

ρ0

√
2σ

ρ0

√
ρ0

2σ

https://dl.doubtnut.com/l/_oG7DOxx3wVlb
https://dl.doubtnut.com/l/_ham9ZUtkVeIh


D. 

Answer: C

Watch Video Solution

ρ0

σ

7. The point charges  and  are

placed at point

and , repectively. The

magnitude and direction of the electric dipole

moment vector of this charge assembly are

+q, − 2q +q

(x = 0, y = a, z = 0), (x = 0, y = 0, z = 0)

(x = a, y = 0, z = 0)

https://dl.doubtnut.com/l/_ham9ZUtkVeIh
https://dl.doubtnut.com/l/_VDrKF0ThgLpw


A.  along the line joining points (x = 0,

y = 0, z = 0) and (x = a, y = a, z = a)

B. qa along the line joining points (x = 0, y =

0, z = 0) and (x = a, y = a, z = 0)

C.  along + ve x direction

D.  along + ve y direction

Answer: A

Watch Video Solution

√2qa

√2qa

√2qa

https://dl.doubtnut.com/l/_VDrKF0ThgLpw


8. Two thin �at metal plates having large

surface area are charge separately to acquire

charge densities +  . The plates are

then brought near to each other and held

parallel to each other (Fig.) : If

 denote the electric �elds at

the points A, B and C respectively , then which

of the following wiii be true : 

A. 

B. 

σ and − σ

EA, EB and EC

EA = EC =
σ

ε0

EA = EB = EC =
σ

ε0

https://dl.doubtnut.com/l/_Y9whSJg1asTN


C. 

D. 

Answer: C

View Text Solution

EA = EC = 0, EB =
σ

ε0

EA = EC = 0, EB =
2σ

ε0

9. Charge on an originally uncharged

conductor, is separated by holding a positively

charged rod very closely nearby, as shown in

Fig. Assume that the induced negative charge

on the conductor is equal to the positive

https://dl.doubtnut.com/l/_Y9whSJg1asTN
https://dl.doubtnut.com/l/_qSq31U1i1obV


charge q on the rod . Then the �ux through

surface   

A. zero

B. 

C. 

D. None of these

Answer: B

View Text Solution

S1is

q/ε0

−q/ε0

https://dl.doubtnut.com/l/_qSq31U1i1obV
https://dl.doubtnut.com/l/_BGtHO4IFucbb


10. An insulating solid sphere of the radius R is

carged in a non - uniform manner such that

the volume charge density , where A is

a positive constant and r is the distance from

the centre. The potential di�erence between

the centre and surface of the sphere is

A. 

B. 

C. 

D. 

ρ =
A

r

πR2α

4πR2α

2πR2α

3πR2α/4

https://dl.doubtnut.com/l/_BGtHO4IFucbb


Answer: C

Watch Video Solution

11. Figure shows a uniformaly charged

hemisphere of radius R . It has a volume

charge density  . If the electric �eld at a point

2R , above its centre is E, then what is the

electric �eld at the point 2R below its centre ? 

A. 

ρ

ρR/6ε0 + E

https://dl.doubtnut.com/l/_BGtHO4IFucbb
https://dl.doubtnut.com/l/_HsN7YIWcmSKp


B. 

C. 

D. 

Answer: B

View Text Solution

ρR/12ε0 − E

−ρR/6ε0 + E

ρR/12ε0 + E

12. A block of mass  �tted with a light spring

of sti�ness k and natural length  kept on a

smooth radial groove made on a disc rotaing

with a constant angular axis . If the block is

m

l0

https://dl.doubtnut.com/l/_HsN7YIWcmSKp
https://dl.doubtnut.com/l/_abJZV9fzvO8A


released slowly . Find the maximum elongation

of the spring 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2l0√4πε0k(l0 + x)

2x√4πε0k(l0 + x)

2(l0 + x)√4πε0kx

(l0 + x)√4πε0kx

https://dl.doubtnut.com/l/_abJZV9fzvO8A
https://dl.doubtnut.com/l/_GFOWYsAnwNwg


13. In �g., two equal positive point charges

 interact with a third point

charge  . The magnitude, as well

as direction, of the net force on Q is 

A. 0 . 23 N in the + x - direction

B. 0 . 46 N in the + x - direction

C. 0 . 23 N in the - x - direction

D. 0 . 46 N in the - x - direction

Answer: B

q1 = q2 = 2.0μC

Q = 4. 0μC

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


View Text Solution

14. Two small balls having the same mass and

charge and located on the same vertical at

heights  and  are thrown in the same

direction along the horizontal at the same

velocity v. The �rst ball touches the ground at

a horizontal distance R from the initial vertical

position. At what height  will the second

ball be at this instant? Neglect any frictional

resistance of air and the e�ect of any induced

charge on the ground.

h1 h2

h2

https://dl.doubtnut.com/l/_GFOWYsAnwNwg
https://dl.doubtnut.com/l/_LiUCtbGgbi9x


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

h1 + h2 − g( )
2

l

v

h1 − h2 − g( )
2

l

v

h1 + h2 − g( )
1 / 2

l

v

− g( )
2

h1 + h2

2
l

v

15. Six charges of equal magnitude, 3 positive

and 3 negative are to be placed on PQRSTU

https://dl.doubtnut.com/l/_LiUCtbGgbi9x
https://dl.doubtnut.com/l/_tCb0BSCVSIgQ


corners of a regular hexagon, such that �eld at

the centre is double that of what it would

have been it only one + ve charge is placed at

R . Which of the following arrangement of

charge is possible for P, Q, R, S, T and U

respectively 

A. 

B. 

C. 

D. 

+, + , + , − , − , −

−, + , + , + , − , −

−, + , + , − , + , −

+, − , + , − , + , −

https://dl.doubtnut.com/l/_tCb0BSCVSIgQ


Answer: C

View Text Solution

16. Four point + ve charges of same magnitude

(Q) are placed at four corners of a rigid square

frame as shown in �gure. The plane of the

frame is perpendicular to z- axis , If a - ve point

charge is placed at a distance z away from the

above frame  then (z < < L)

https://dl.doubtnut.com/l/_tCb0BSCVSIgQ
https://dl.doubtnut.com/l/_OTTW3wBjMsa0


A.  ve charge oscillates along the z - axis

.

B. it moves away from the frame

C. it moves slowly towards the frame and

stays in the plane of t he frame

D. it passes through the frame only once .

Answer: A

View Text Solution

−

https://dl.doubtnut.com/l/_OTTW3wBjMsa0


17. A large sheet carries uniform surface

density  . A rod of length 2 l has a linear

charge density  on one half and  on the

second half. The rod is hinged at the midpoint

O and makes an angle  with the normal to

the sheet . The torque experienced by the rod

is 

A. 0

B. 

C. 

σ

λ −λ

θ

sin θ
σλl2

2ε0

sin θ
σλl2

ε0

https://dl.doubtnut.com/l/_98kIfxGmcLg9


D. 

Answer: B

View Text Solution

sin θ
σλl

2ε0

18. The �at base of a hemisphere of radius a

with no charge inside it lies in a horizontal

plane . A uniform electric �eld  is applied at

an angle  with the vertical direction. The

electric �ux through the curved surface of the

→
E

π

4

https://dl.doubtnut.com/l/_98kIfxGmcLg9
https://dl.doubtnut.com/l/_mA6HqeB0qvCM


hemisphere is 

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

πa2E

πa2E

√2

πa2E

2√2
(π + 2)a2E

(2√2
2
)

https://dl.doubtnut.com/l/_mA6HqeB0qvCM


19. Find the force experienced by a

semicircular rod having a charge q as shown in

Fig. Radius of the wire is R, and the line of

charge with linear charge density  passes

through its centre and is perpendicular to the

plane of wire . 

A. 

B. 

C. 

λ

λq

2π2ε0R

λq

π2ε0R

λq

4π2ε0R

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


D. 

Answer: B

View Text Solution

λq

4πε0R

20. A particle of charge - q and mass m moves

in a circular orbit of radius r around an

in�nitely long line charge of linear charge

density  . Then time period will be 

A. 

+λ

T = 2πr√
m

2kλq

https://dl.doubtnut.com/l/_iMbOHyvpmENP
https://dl.doubtnut.com/l/_NaKUE0tiQcxR


B. 

C. 

D. 

Answer: A

View Text Solution

T 2 = r34π2m

2kλq

T = √
1

2πr

2kλq

m

T = √
1

2πr
R

2kλq

21. A uniformly charged and in�nitely long line

having a linear charge density  is placed at a

normal distance y from a point O . Consider an

imaginary sphere of radius R with O as centre

λ

https://dl.doubtnut.com/l/_NaKUE0tiQcxR
https://dl.doubtnut.com/l/_cVYIBYmZ7g3X


and  . Electric �ux through the surface

of the sphere is 

A. zero

B. 

C. 

D. 

Answer: C

View Text Solution

R > y

2λR

ε0

2λ√R2 − y2

ε0

λ√R2 + Y 2

ε0

https://dl.doubtnut.com/l/_cVYIBYmZ7g3X
https://dl.doubtnut.com/l/_3EiZOlo2wzMz


22. Which of the following graphs shows the

correct behaviour of electric �ux through the

surface S when it is rotated by an angle 

clockwise in a uniform electric �eld ? 

A. 

B. 

C. 

D. 

Answer: A

90∘

https://dl.doubtnut.com/l/_3EiZOlo2wzMz


View Text Solution

23. Figure shows an electric quadrupole, with

quadrupole moment  . The electric

�eld at a distance from its centre at the axis of

the quadrupole is given by 

A. 

B. 

C. 

D. None of these

(Q = 2ql2)

( )
1

4π ∈0

Q

r4

( )
1

4π ∈0

2Q

r4

( )
1

4π ∈0

3Q

r4

https://dl.doubtnut.com/l/_3EiZOlo2wzMz
https://dl.doubtnut.com/l/_uPHDqUqH9xuT


Answer: C

View Text Solution

24. An electric dipole of moment  is placed

in a uniform electric �eld  such that 

points along  . If the dipole is slightly

rotated about an axis perpendicular to the

plane containing  and passing

through the centre of the dipole, the dipole

executes simple harmonic motion. Consider I

to be the moment of inertia of the dipole

→
P

→
E

→
P

→
E

→
E and

→
P

https://dl.doubtnut.com/l/_uPHDqUqH9xuT
https://dl.doubtnut.com/l/_UKo58j0XNw4L


about the axis of rotation. What is the time

period of such oscillation ?

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

√(PE/I)

2π√(I /PE)

2π√(I /2PE)

https://dl.doubtnut.com/l/_UKo58j0XNw4L

