
Single Correct Type Questions

	 1.	 If two charges q1 and q2  are separated with distance 'd' 
and placed in a medium of dielectric constant k. What will 
be the equivalent distance between charges in air for the 
same electrostatic force?� [24 Jan, 2023 (Shift-I)]

	 (a)	 d k 	 (b)	 k d

	 (c)	 1.5 d k 	 (d)	 2 d k
	 2.	 A 10 µC charge is divided into two parts and placed at  

1 cm distance so that the repulsive force between them is 
maximum. The charges of the two parts are:

� [13 April, 2023 (Shift-II)]
	 (a)	 9 µC, 1 µC	 (b)	 5 µC, 5 µC
	 (c)	 7 µC, 3 µC	 (d)	 8 µC, 2 µC
� [29 Jan, 2023 (Shift-I)]
	 3.	 Two point charges Q each are placed at a distance d apart. 

A third point charge q is placed at a distance x from mid-
point on the perpendicular bisector. The value of x at which 
charge q will experience the maximum Coulomb’s force 
is:� [29 June, 2022 (Shift-II)]

	 (a)	 x = d	 (b)	
2
dx =

	 (c)	
2

dx = 	 (d)	
2 2

dx =

	 4.	 A charge of 4µC is to be divided into two. The distance 
between the two divided charges is constant. The 
magnitude of the divided charges so that the force between 
them is maximum, will be:� [27 July, 2022 (Shift-II)]

	 (a)	 1µC and 3µC	 (b)	 2µC and 2µC
	 (c)	 0 and 4µC	 (d)	 1.5µC and 2.5µC

	 (d)	 For 01 and 0zβ > > , the particle always reaches the 
origin

	

	 5.	 Two identical tennis balls each having mass ‘m’ and charge 
‘q’ are suspended from a fixed point by threads of length 
‘l’. What is the equilibrium separation when each thread 
makes a small angle ‘θ’ with the vertical? 

� [27 July, 2021 (Shift-I)]

	 (a)	
1/22

02
qx

mg
 

=  πε 

 	

	 (b)	
1/32

02
qx

mg
 

=  πε 



	 (c)	
1/32 2

2 2
02

qx
m g

 
=  πε 

 	

	 (d)	
1/32 2

2
02

qx
m g

 
=  πε 
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	 6.	 A certain charge Q is divided into parts q and (Q – q). 
How should the charges Q and q be divided so that q and  
(Q – q) placed at a certain distance apart experience 
maximum electrostatic repulsion? [20 July, 2021 (Shift-I)]

	 (a)	
2
qQ = 	 (b)	 Q = 4q

	 (c)	 Q = 2q	 (d)	 Q = 3q

	 7.	 A point charge of 10mC is placed at the origin. At what 
location on the X-axis should a point charge of 40mC be 
placed so that the net electric field is zero at x = 2cm on 
the X-axis?� [25 Jan, 2023 (Shift-II)]

	 (a)	 x = 6 cm	 (b)	 x = 4 cm
	 (c)	 x = 8 cm	 (d)	 x = –4 cm
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	 8.	 As shown in the figure, a point charge Q is placed at the 
centre of conducting spherical shell of inner radius a and 
outer radius b. The electric field due to charge Q in three 
different regions I, II and III is given by: (I : r < a, II : a 
< r < b, III : r < b)� [30 Jan, 2023 (Shift-II)]

Q I
a

b

II III
O

	 (a)	 EI = 0, EII = 0, EIII ≠ 0	 (b)	 EI ≠ 0, EII = 0, EIII ≠ 0
	 (c)	 EI ≠ 0, EII = 0, EIII = 0	 (d)	 EI = 0, EII = 0, EIII = 0

	 9.	 What will be the magnitude of electric field at point 
O as shown in figure? Each side of the figure is  and 
perpendicular to each other?� [27 July, 2021 (Shift-II)]
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	 10.	 Figure shows a rod AB, which is bent in a 120º circular arc 
of radius R. A charge (–Q) is uniformly distributed over rod 
AB. What is the electric field E

r
 at the centre of curvature 

O?� [27 Aug, 2021 (Shift-II)]

R

B
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X
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	 11.	 Charges Q1 and Q2 are at points A and B of a right angle 
triangle OAB (see figure). The resultant electric field at 
point O is perpendicular to the hypotenuse, then Q1/Q2 is 
proportional to� [6 Sep, 2020 (Shift-I)]
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x
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x
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	 12.	 Consider a sphere of radius R which carries a uniform 
charge density ρ. If a sphere of radius R/2 is carved out 

of it, as shown the ratio A

B

E

E




 of magnitude of electric 

field AE


 and BE


, respectively, at point A and B due to the 

remaining portion is:� [9 Jan, 2020 (Shift-I)]
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A
R

B

R/2

	 (a)	
18
34

	 (b)	
17
54

	 (c)	
18
54

	 (d)	
21
34

	 13.	 For a uniformly charged ring of radius R, the electric 
field on its axis has the largest magnitude at a distance 
h from its centre. Then value of h is�
� [9 Jan, 2019 (Shift-I)]

	 (a)	
5

R 	 (b)	
2

R

	 (c)	 R	 (d)	 2R

	 14.	 Two ideal electric dipoles A and B, having their dipole 
moment p1 and p2 respectively are placed on a plane with 
their centres at O as shown in the figure. At point C on 
the axis of dipole A, the resultant electric field is making 
an angle of 37° with the axis.�

		  The ratio of the dipole moment of A and 1

2
, pB

p
 is:

		  (take 3sin 37 )
5

=o � [25 July, 2021 (Shift-II)]
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	 (a)	 3
8

	 (b)	 3
2

	 (c)	 4
3

	 (d)	 2
3

	 15.	 An electric dipole is placed on x – axis in proximity to a 
line charge of linear density 3.0 × 10–6 C/m. Line charge 
is placed on z –axis and positive and negative charge of 
dipole is at a distance of 10 mm and 12 mm from the origin 
respectively. If total force of 4 N is exerted on the dipole, 

find out the amount of positive charge of the dipole.
[22 July, 2021 (Shift-II)]

	 (a)	 0.485 mC	 (b)	 8.8 mC
	 (c)	 815.1nC	 (d)	 4.44 mC

	 16.	 Two identical electric point dipoles have dipole moments 

1
ˆp pi=



 and 2
ˆp pi= −



 are held on the x axis at distance 
‘a’ from each other. When released, they move along 
the x-axis with the direction of their dipole moments 
remaining unchanged. If the mass of each dipole is ‘m’, 
their speed when they are infinitely far apart is:�
� [6 Sep, 2020 (Shift-II)]
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	 17.	 Determine the electric dipole moment of the system of 
three charges, placed on the vertices of an equilateral 
triangle, as shown in the figure�

	 		  [12 Jan, 2019 (Shift-I)]

–2q

lly

+q
+q

xl

	 (a)	
ˆ ˆ

3
2

j iql − 	 (b)	 ( )
ˆ ˆ
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	 (c)	 ˆ2qlj 	 (d)	 ˆ3qlj−

	 18.	 A point charge of 2 × 10–2C is moved from P to S in a 
uniform electric field of 30 N/C directed along positive 
x-axis. If coordinates of P and S are (1, 2, 0) m and  
(0, 0, 0)m respectively, the work done by electric field  
will be� [29 Jan, 2023 (Shift-II)]

	 (a)	 1200 mJ	 (b)	 600 mJ

	 (c)	 –600 mJ	 (d)	 –1200 m
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	 19.	 A charged particle (mass m and charge q) moves along 
X-axis with velocity V0. When it passes through the origin 
it enters a region having uniform electric field ˆE EJ= −

r
 

which extends upto x = d. Equation of  path of electron 
in the region x > d is� [2 Sep, 2020 (Shift-I)]

E
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− 	 (b)	 y = 
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2
0

qEd x
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0 2

qEd d x
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 − 
 

	 (d)	 y = 2
0

qEd x
mV

	 20.	 A particle of charge q and mass m is subjected to an 
electric field E = E0 (1 – ax2) in the x-direction, where a 
and E0 are constants. Initially the particle was at rest at  
x = 0. Other than the initial position the kinetic energy of 
the particle becomes zero when the distance of the particle 
from the origin is� [4 Sep, 2020 (Shift-II)]

	 (a)	 3
a

	 (b)	 2
a

	 (c)	 1
a

	 (d)	 a

	 21.	 A particle of mass m and charge q is released from rest in 
a uniform electric field. If there is no other force on the 
particle, the dependence of its speed v on the distance x 
travelled by it is correctly given by (graphs are schematic 
and not drawn to scale)� [8 Jan, 2020 (Shift-II)]

	 (a)	

x

v

	 (b)	

x

v

	 (c)	

v

x

	 (d)	

v

x	 22.	 A positive point charge is released from rest at a distance 
r0 from a positive line charge with uniform density. The 
speed (v) of the point charge, as a function of instantaneous 
distance r from line charge, is proportional to

� [8 April, 2019 (Shift-II)]
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	 23.	 In a cuboid of dimension 2L × 2L × L, a charge q is placed 
at the centre of the surface ‘S‘ having area of 4L2. The flux 
through the opposite surface to ‘ S ‘ is given by

� [29 Jan, 2023 (Shift-I)]

	 (a)	
012

q
ε
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q
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q
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q
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	 24.	 If a charge q is placed at the center of a closed hemi-
spherical non-conducting surface, just inside the flat 
surface the total flux passing through the flat surface 
would be

	

q

	 (a)	
0

q
∈

	 (b)	
02

q
∈

	 (c)	
04

q
∈

	 (d)	
02

q
π∈

� [27 June, 2022 (Shift-II)]

Integer Type Questions

	 25.	 Three point charges q, – 2q and 2q are placed on x-axis 

at a distance 30,
4

x x R= =  and x = R respectively from 

origin as shown. If q = 2 × 10–6 C and R = 2 cm, the 
magnitude of net force experienced by the charge –2q is 
______ N.� [13 April, 2023 (Shift-II)]
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3
4

R

R

2q– 2qq
x

x = 0

	  26.	 A point charge q1 = 4q0 is placed at origin. Another point 
charge q2 = –q0 is placed at x = 12 cm. Charge of proton is 
q0. The proton is placed on x-axis so that the electrostatic 
force on the proton is zero. In this situation, the position 
of the proton from the origin is _________ cm.

	

	 27.	 Two identical conducting spheres with negligible volume 
have 2.1nC and –0.1 nC charges, respectively. They are 
brought into contact and then separated by a distance of 
0.5 m. The electrostatic force acting between the spheres 

is ________ × 10–9 N 0 9
1Given : 4 SI Unit

9 10
 π ∈ = × 

� [25 Feb, 2021 (Shift-II)]

	 28.	 A stream of a positively charged particles having 
112 10q C

m kg
= ×  and  ve loc i ty  7

0
ˆ3 10 /v m si= ×

  i s 

deflected by an electric field ˆ1.8 /jkV m . The electric 

field exists in a region of 10 cm along x direction. Due to 
the electric field, the deflection of the charge particles in 
the y direction is ________ mm. [24 Jan, 2023 (Shift-I)]

	 29.	 The electric field in a region is given by 

		  3
0 0 0

2 3ˆ ˆ with 4.0 10
5 5

NE E i E j E
C

= + = ×


. The flux of this 
field through a rectangular surface area 0.4 m2 parallel to 
the Y – Z plane is __________ Nm2C–1

� [17 March, 2021 (Shift-II)]
	 30.	 An electric field 2ˆ ˆ4 ( 1)E xi y j= − +



 N/C passes through 
the box shown in figure. The flux of the electric field 
through surface ABCD and BCGF and marked as fI 
and fII respectively. The difference between (fI – fII) is  
(in Nm2/C)� [9 Jan, 2020 (Shift-II)]

A(0,0,2) B(  ,0,2)3

C(  ,  ,2)3 2

F(  ,  ,  )3 0 0

G(  ,  ,  )3 2 0

(  ,  ,  )0 0 0
H(  ,  ,  )0 2 0

D(  ,  ,  )0 2 2

E

Z

X

Y
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	 1.	 (a)	 Force between the charges in medium,

( )
1 2

2
0

1 
4

q qF
kd

=
πε

			   Force between the charges in air,

			 
1 2

'2
0

1
4  Air

q qF
d

=
πε

			   Given,  AirF F=

			 
1 2 1 2

2 '2
0 04 4  

q q q q
kd d

⇒ =
πε πε

			   'd d k=

	 2.	 (b)	 Let the charge on first and second part be x &  
10 – x respectively.

			 
( )

2

10Kx x
F

r
−

=

			   For F to be maximum, 0dF
dx

=

			 
( )2 10 2 0K x

r
= − =

			 
10 5
2

x C= = µ

	 3.	 (d)	 According to diagram, we can write

F32 F31

3 q

x

θθ

d
1 2

			 

32 312 3
22 2

31

2

22 cos

2 2

KqQ KqQxF F F F
dx dx

= = ⇒ = θ =
   +    +    

   

			   ⸪ For maxima of force, 0dF
dx

=

			   On solving, we get  
2 2

dx =

	 4.	 (b)	

q q 4 – q

			   ( )
2

4kq q
F

d
−

=

EXPLANATIONS

ANSWER KEY

	 1.	 (a)	 2.	 (b)	 3.	 (d)	 4.	 (b)	 5.	 (b)	 6.	 (c)	 7.	 (a)	 8.	 (b)	 9.	 (a)	 10.	 (a) 	

	 11.	 (c)	 12.	 (a)	 13.	 (b)	 14.	 (d)	 15.	 (d)	 16.	 (b)	 17.	 (d)	 18.	 (c)	 19.	 (c)	 20.	 (a)	

	 21.	 (d)	 22.	 (a)	 23.	 (d)	 24.	 (b)	 25.	 [5440]	 26.	 [24]	 27.	 [36] 	 28.	 [2]	 29.	 [640]	 30.	 [–48] 
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( )20 4 2 0dF k q

dq d
= ⇒ − =

			   q = 2 mC

	 5.	 (b)	 Distance between the charges r = ℓsinθ + ℓsinθ 
			   Applying Newton's second law,

			 

2

2
0

1sin
4 (2 sin )

qT θ =
πε θ

	 ...(i)

			   Tcosθ = mg	 ...(ii)

			 

2

2 2
0

tan
4 4

q
mg

∴ θ =
πε θ

			   [For small angle, tanθ ≈ θ]

			   So, 
2

3
2

016
q

mg
θ =

πε 

			 

1/32

2
016 mg
q 

θ =  πε 

			   Also separation = 5ℓsinθ ≅ 2ℓθ 

			 

1/32

2
016
q

mg
 

=  πε 




			 

1/32 3

2
0

8
16

q
mg

 
=  πε 





			 

1/32

02
q

mg
 

=  πε 



	 6.	 (c)	 q Q-q

r

			   The electrostatic repulsion force between q and Q – q.

			   2 2
0 0

( ) 1 ( 2 )
4 4

q Q q dFF Q q
dqr r

−
= ⇒ = −

πε πε

	 	 	 For maxima or minima of force, its first derivative of 
the equation of force should be zero.

	 	 	 On differentiating F w.r.t q

			   2
0

1 ( 2 ) 0
24

dF QQ q q
dq r

= − = ⇒ =
πε

			   Since second derivative is always negative so maxima 
will occur at this value of q.

m

ℓ sinθ ℓ sinθ

m
q

ℓ ℓ
θθ

q

T cosθ

T sinθ

mg

T

θ
kqq

(2ℓsinθ)2

	 7.	 (a)	

	 	 	 For the electric field to be zero at x = 2 cm from the 
10mc charge.

			 
( )2 2

10 40 0
2 2

P
K KE

x
× ×

= − =
−

			   1 2
2 2x
=

−

			   x – 2 = 4
			   x = 6 cm
	 8.	 (b)	 Electric field inside material of conductor is zero.

	 9.	 (a)	 1 22
kqE E= =

l

			 
3 2 2( 2 ) 2

kq kqE = =
l l

			 
( )2 2 2 1

2
kqE = -
l

E1

E3

E2

	 10.	 (a)	 The linear charge density of wire, 
2 / 3
Q

R
−

λ =
× π

	 	 	 The electric field at the centre of curvature,

			   ( )2 ˆsin
2

kE i
R
λ θ = − 

 

r

			   ( )2 3 ˆsin 60º
2

k QE i
R R

−
⇒ = × −

π

r

			   ( )2 2
0

3 3 ˆ
8

QE i
R

⇒ = −
π ε

r

	 11.	 (c)	

Q
2

B

Q
1

A

x
1

x
2

�

E
2

�

O

E
1

Net field along AB at O must be zero



8 JEE PYQs Physics

E2 cos a = E1 sin a

2 2 1 1
2 2
2 1

. .kQ x kQ x
AB ABx x

=

1 1

2 2

Q x
Q x

=

	 12.	 (a)	 For a solid sphere

			   ( )0 0 0

 for ( );  ;
3 2 3 6A A

r R RE r R E Eρ −ρ ρ
= < = =

ε ε ε

	 	 	 Electric field at point B = EB = E1A + E2A

			   E1A = Electric field due to solid sphere of radius R at 

point 
03

RB ρ
=

ε

			   E2A = Electric field due to solid sphere of radius R/2 
(which having charge density –ρ)

			   0

'

2 2

4/ 2
549A

KQ RE R
R ε

× ρ
= = − = −

			   1 2
0 0 0

17
3 54 54B A A

R R RE E E ρ ρ ρ
= + = − =

ε ε ε

			 

9 2 9 18
17 2 17 34

A

B

E
E

×
= = =

×

	 13.	 (b)	 Electric field

			   E = 2 2 3/2( )+
kQx

x R

			   For maxima 0=
dE
dx

			   After solving we get, 
2

 
= ± 

 

Rx

	 14.	 (d)	 Electric field at an axial line of a dipole, 1
1 3

2 pE k
r

=

Electric field at on equatorial line of a dipole, 
2

2 3
pE k
r

=

1 2

1 1

3tan 37
2 4

E p
E p

= = =o

			   E1

E2
E

37°

1

2

2
3

p
p

=

	 15.	 (d)	 ( )1 2
1 2

1 12F q E E k q
r r
 

= − = λ − 
 

r r r

			   9 6 1000 10002 9 10 3 10
10 12

F q−  = × × × × −  

r

			   4 = 9 × 105 q

			   5

4 4.44
9 10

q C= = µ
×

	 16.	 (b)	 Here,
			   (K.E. + P.E.)initial = (K.E. + P.E.)final

			   2
3

0

1 2 10 2 0
4 2

P P mv
a

 
+ × = × + 

π∈ 

			 
2

3
00

1
22

P Pv
a mama

= =
π∈π∈

	 17.	 (d)	 y

x

30º30º

P
�

P
�

P ql=


( )ˆ2 cos30ºnetP P j= −


 ( )ˆ3P j= −

( )ˆ ˆ3 3ql j q j= − = − 

	 18.	 (c)	

			 
P(1, 2, 0)S(0, 0, 0)

E i= 30^

			 

( )
( )

2

2

ˆ ˆ 2 10 30

 2 10 30
 600 

EW qE S

i

J

W F S

i

W m

−

−

⇒ = ⋅

 = × ⋅ − 

= × −

⇒ =

=

−

⋅






	 19.	 (c)	 Y

X

V0

y

O

�

qE

m

d

V0

�
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2

0

1
2

qE dy
m V

  =   
  

2
0

qEdy x C
mV

= − +

At x = d, y = 
2 2

2 2
0 02 2

qEd qEdC
mV mV

− ⇒ =

2

2 2
0 02

qEd qEdy x
mV mV

= − +

2
0 2

qEd dy x
mV

 = − 
 

	 20.	 (a)	 E = E0(1 – ax2)

20 (1 )qEvdv ax
dx m

= −

⇒ 
2 3

0 0
2 3

qEv axx
m

 
= − = 

 

⇒ x = 3
a

	 21.	 (d)	 2 2qEV x
m

=

v

x

	 22.	 (a)	
02

E
r

λ
=

πε

0 0
 

2
pv

v
dv dr

r
λ

= ∫ −
πε∫

0 0
ln

2P G
rv v
r

λ
⇒ − =

πε

( )21
2 P Gmv q v v= −

1
2

0
ln rv

r
  

⇒ ∝   
   

	 23.	 (d)	 Total electric flux through the cube 0/qφ = ε

			 

2L

L

q

2L

2L

			   Flux passing through the face opposite to surface  

S 
06

q
=

ε

	 24.	 (b)	 \ Flux through curve surface of hemisphere f = 
02

q
ε

	 	 	 Note: Flux through flat surface should be zero, but 
option is not given. Hence it is bonus.

	 25.	 [5440] 

A	 FBA	 B	 FBC	 C

q		  –2q		  2q

			   Force on B due to A

			 

( ) 2

2 2

2 32
93

4

BA
Kq q K qF

R
R

= =
 
 
 

			   Force on B due to C

			 

( )( )
2

2

2

2 2

4

64

BC
K q q

F
R

Kq
R

=
 
 
 

=

			   Net force on B

			 
2

2
544

9B BC BA
KqF F F
R

= − =

			 

( )
( )

29 6

22

544 9 10 2 10
5440 

9 2 10
N

−

−

× × × ×
= =

× ×

	 26.	[24]	

12 x

4

(0,0)

q0
–q0 q0
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			   As the net force on the proton is zero

			 

0 0
2 2

4
( 12)

12

q q
x x

x

⇒ =
+

=

			   ⇒ Distance of the proton from origin = x + 12 = 24 cm.

	 27.	  [36]	 (2.1 0.1) 1
2

q nC nC−
= =  (final charge on both 

sphere)

9 18
9 1 2

2 2
9 10 10 36 10

(0.5)
q qF F k

r

−
− ×× ×  = = × = 

 
	

	 28.	 [2]	
E N m= 1.8×10 /3

V m s0 = 3 × 10 /7

l cm= 10

			 

( )( )11 3

14 2

2 10 1.8 10

3.6 10  /

qEa
m

m s

= = × ×

= ×



			   Time to cross plates 
d
v

=

			   ⇒

( )
7

2 14
14

0.10
3 10
1 1 0.013.6 10
2 2 9 10

 0.2 0.01
 2 

t

y at

mm

=
×

 = = ×  × 
= ×
=

	 29.	 [640] 2 –1
0

2 0.4 640
5

E Nm C φ = × =  

	 30.	 [–48] Flux via ABCD

1 . 0E dAφ = =∫


Flux via BCEF 
2

2
ˆ ˆ. (4 ( 1) ).4E A xi y j iφ = = − +



 = 16x � (At x = 3)
2

2

2

1 2

.48 ;

.48

N m
C

N m
C

φ =

φ − φ = −


