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Q1. [Dec 2015] . 3.5 marks
Electromagnetism > Electrostatics

CSIR NET

2015 Dec

3.5M

A hollow metallic sphere of radius a, which is kept

at a potential V; has a charge ( atits centre.

The potential at a point outside the sphere, ata

distance r from the centre, is

1. V,
Q Voa
2, + =
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Q2. [Dec 2015] . 3.5 marks
Electromagnetism > Electrostatics

CSIR NET 2015 Dec 3.5M

Consider a charge () atthe origin of 3 - dimensional
coordinate system. The flux of the electric field
through the curved surface of a cone that has a
height h and a circular base of radius R (as shown
in the figure) is

ZhEU
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Q3. [June 2015] . 3.5 marks
Electromagnetism > Electrostatics

CSIR NET 2015 June 3.5M

Suppose the yz-plane forms a chargeless

boundary between two media of permittivities €|gft

and €right Where €|gft : €right = 1: 2. If the uniform

electric field on the leftis Eleft =c(i+j+k)
(where ¢ is a constant), then the electric field on

the right Eyjgnt is
1. c(2i+]+k)

2. c(i+ 2§+ 2k)
3. C (%’1‘ +7+ ﬁ)

4, c(i‘+%j‘+%f<)
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Q4. [Dec 2016] . 3.5 marks
Electromagnetism > Electrostatics

CSIR NET 2016 Dec 3.5M

The charge per unit length of a circular wire of
radius a in the xy-plane, with its centre at the origin,
is A = AgcosB, where 4 is a constant and the angle
0 is measured from the positive x-axis. The electric
field at the centre of the circle is

— ;|_0A
1. E =—
E 460&1
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2. F = =1
4epa
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Q5. [Dec 2016] . 5.0 marks
Electromagnetism > Electrostatics

CSIR NET 2016 Dec

5M

Suppose that free charges are present in a material
of dielectric constant € = 10 and resistivity

p = 1011Q — m. Using Ohm's law and the equation
of continuity for charge, the time required for the
charge density inside the material to decay by 1/e is

closestto
1.107°s
2.10°s
3.10%%s
4.10s
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Q6. [Dec 2016] . 5.0 marks
Electromagnetism > Electrostatics

CSIR NET

2016 Dec

5M

Two uniformly charged insulating solid spheres A
and B, both of radius a, carry total charges +@Q and
— (, respectively. The spheres are placed touching
each other as shown in the figure. If the potential at
the centre of the sphere A is I/, and that at the
centre of B is I/, then the difference Vy — Vy is

1.2
dmega
—Q
2'2n£0a
Q
3'2n€ga
4. —¢

4mega
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Q7. [June 2016] . 3.5 marks
Electromagnetism > Electrostatics

CSIR NET 2016 June 3.5M

Four equal charges of +(Q each are kept at the
vertices of a square of side R. A particle of mass m
and charge +0 is placed in the plane of the square
at a short distance a(«< R) from the centre. If the
motion of the particle is confined to the plane, it will
undergo small oscillations with an angular
frequency

\l 2megR3m

7 @
2 |
3. o
4. /%;jﬁ
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Q8. [June 2016] . 5.0 marks
Electromagnetism > Electrostatics

CSIR NET 2016 June 5M

Consider a sphere S; of radius R which carries a
uniform charge of density p. A smaller sphere S, of
radius a < R/2 is cut out and removed from it. The
centres of the two spheres are separated by the

vector b = nR /2, as shown in the figure.

The electric field at a point P inside S, is

www.physicsbyaaryan.com . www.csirnetphysics.com . Contact: 9501976811 Page 9/ 27



PhysicsByAaryan Electrostatics - CSIR NET Physics PYQs

Q9. [June 2017] . 3.5 marks
Electromagnetism > Electrostatics

CSIR NET 2017 June 3.5M

Two long hollow co-axial conducting cylinders of
radii R,y and R,(R; < R,) are placed in vacuum as
shown in the figure below.

- -

The inner cylinder carries a charge +A4 per unit
length and the outer cylinder carries a charge —A
per unit length. The electrostatic energy per unit
length of this system is

‘12

12
4?’[&0
12
4-??60
;{2

2?1'60

2. (R5/R?)

In(Ry/R,)

In(R,/R;)
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Q10. [June 2017] . 5.0 marks
Electromagnetism > Electrostatics

CSIR NET

2017 June

5M

The charge distribution

inside a material

of

conductivity o and permittivity € at initial time t =
0is p(r,0) = py, a constant. At subsequent times

p(r,t)is given by
1. ppexp ( Jt)

€

2 2ot +en(®)

www.physicsbyaaryan.com . www.csirnetphysics.com

. Contact: 9501976811

Page 11 /27



PhysicsByAaryan Electrostatics - CSIR NET Physics PYQs

Q11. [Dec 2018] . 3.5 marks
Electromagnetism > Electrostatics

CSIR NET 2018 Dec 3.5M

An electric dipole of dipole moment P = qbf IS
placed at origin in the vicinity of two charges +q
and —q at ( L,b ) and (L,—b), respectively, as
shown in the figure. The electrostatic potential at

¥
the point (é’ 0) IS A
ab (1, _2
1. TE (L2 T L2+4b2) +q(L b)
9 4qbL Q
" eo[L2+4b2]3/2 - :
qb _P_; 1.4 * > X
3. '
meo L2 O| (L/2,0) :
4 =L :
TEYL —Q(L,-b)
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Q12. [June 2018] . 3.5 marks
Electromagnetism > Electrostatics

CSIR NET 2018 June

3.5M

Two-point charges +2Q and —(Q are kept at point
with Cartesian coordinates (1,0,0), respectively, in
front of an infinite grounded conducting plate at
x = 0. The potential at (x,0,0) for x > 1 depends

on Xx as
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Q13. [Dec 2019] . 3.5 marks
Electromagnetism > Electrostatics

CSIR NET 2019 Dec

3.5M

The yz - plane at x = 0 carries a uniform surface
charge density g. A unit point charge is moved from
a point (6,0,0) on one side of the plane to a point
(—06,0,0) on the other side. If § is an infinitesimally

small positive number, the work done in moving the

charge is
1.0
2.26

€0

3.—Z6

€0

4.%25

€0
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Q14. [June 2020] . 3.5 marks
Electromagnetism > Electrostatics

CSIR NET 2020 June

3.5M

Three point charges q are placed at the corners of
an equilateral triangle. Another point charge -Q is
placed at the centroid of the triangle. If the force on
each of the charges q vanishes, then the ratio Q/q is

1. V3
1

2. =
1

4. 1
3
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Q15. [June 2021] . 5.0 marks
Electromagnetism > Electrostatics

CSIR NET 2021 June oM

A linear diatomic molecule consists of two identical
small electric dipoles with an equilibrium separation R,
which is assumed to be a constant. Each dipole has

charges +q of mass m separated by r when the molecule
is at equilibrium. Each dipole can execute simple
harmonic motion of angular frequency w.

® 6 S 6
N R >

Recall that the interaction potential between two dipoles
of moments p; and P,, separated by R, = R;,Q is
(P1 - P — 3(P; - 1)(P, - )/(4m €, R},) . Assume that

q2

4mELumMR3’

R > r and let Q2 = The angular frequencies of

small oscillations of the diatomic molecule are

1. Vo + Q2 and Vw? — Q2
2. Vo? + 302 and Vw? — 302

3. Vw2 + 402 and Vw2 — 40?2

4, Vw2 + 202 and Vw2 — 202
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Q16. [June 2022] . 5.0 marks
Electromagnetism > Electrostatics

CSIR NET 2022 June SM

Two small metallic objects are embedded in a
weakly conducting medium of conductivity o and
dielectric constant €. A battery connected between
them leads to a potential difference V,. It is
subsequently disconnected at time t=0. The
potential difference at a latertime t is

to

1. Vye ze

to

2. Vye ze

3to

3. Vye 4e

to

4. Voe_?
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Q17. [Dec 2023] . 3.5 marks
Electromagnetism > Electrostatics

CSIR NET 2023 Dec 3.5 M

A conducting shell of radius R is placed with its
centre at the origin as shown below. A point charge
Q is placed inside the shell at a distance a along
the x-axis from the centre.

The electric field at a distance b > R along the x-
axis from the centre is

1.—2 3%
4mregb?
Q 1 aRr A
e 4meg |(b—a)?  (ab—R?)?| -
Q 1 aRr A
3. 41ey | (b—a)? + (ab—R?)Z | .

1 R% | .
4. ¢ — ‘x

41tey Lb?2  a?b?
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Q18. [Dec 2023] . 3.5 marks
Electromagnetism > Electrostatics

CSIR NET 2023 Dec 3.5 M

A one dimensional infinite long wire with uniform
linear charge density A is placed along the z-axis.
The potential difference 6V =V (p + a) — V(p),
between two points at radial distances p + a and p
from the z-axis, where a < p, is closest to

A a
2TEy P2
 JL

2TEG P

A a
2TTEY P

1 a

27Ey P2

1. —
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Q19. [June 2023] . 3.5 marks
Electromagnetism > Electrostatics

CSIR NET

2023 June

3.5M

The electric potential

on the boundary of a

spherical cavity of radius R, as a function of the

polar angle 0, is Vycos? g. The charge density inside

the cavity is zero everywhere. The potential at a

distance R/2 from the centre of the sphere is

1. %VO (1 + %cos 9)

2. %Vocos 0

3.;%(1+%ﬂnQ)

4.%wﬁme
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Q20. [Dec 2024] . 5.0 marks
Electromagnetism > Electrostatics

CSIR NET

2024 Dec

5M

A static charge distribution produces an electric

field

E =

Q e—b?‘

Amtey 13

where Q, b > 0 are constants. The charge density of
the distribution is given by

1.Q—b]

41T 272

2. Le |- 2 — ans ()|

2 —br [
3. 4ne

Q -br|_
4, 4Re _

2b
]
r% + 416 (F)]
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Q21. [Dec 2024] . 5.0 marks
Electromagnetism > Electrostatics

CSIR NET 2024 Dec

5M

. . . . R
Consider a spherical region of radius > centered at

the origin of the coordinate system. Three point

charges each of magnitude Q

are placed at

(0,0,R),(0,R,0) and (¥2R,0,0). What is the
magnitude of the average electric field over the
spherical region due to these charges in units of

9
4megR?

1.

O wvilw

2.

Njw N o
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Q22. [Dec 2025] . 3.5 marks
Electromagnetism > Electrostatics

CSIR NET 2025 Dec 3.5M EMT

A solid sphere of radius R has uniform charge

density p. A spherical volume of radius% s

scooped out from the sphere as shown. The

electric field at the point marked X is ( # denotes

the unit vector along the radially outward

direction)

7. %5
9¢g

R ,
2 i
6&y
R ,
3 ¢
3&g
R .
4 22p
¢
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PhysicsByAaryan Electrostatics - CSIR NET Physics PYQs

Q23. [Dec 2025] . 3.5 marks
Electromagnetism > Electrostatics

CSIR NET 2025 Dec

3.5M

EMT

Two well separated conducting spheres (A and B )
of radii 10 cm and 20 cm carry charges +30 C and
-20 Crespectively. When they are connected by a
thin conducting wire, the final charge on A is Q4
and thaton B is Qy. The values of Q4 and Qp

respectively, are closest to
1. 6.7Cand 3.3C

2. 20Cand8.0C

3. 3.3Cand6.7C

4. 8.0Cand2.0C
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Q24. [June 2025] . 5.0 marks
Electromagnetism > Electrostatics

CSIR NET 2025 June 5M EMT
The charge density of the electron cloud of a
hydrogen atom is given by p(7) = — 8;:{1,3 exp(—r/a),

where a is some characteristic length. The potential
energy due to the interaction between the proton
(sitting at the origin) and the electron cloud is given by

2
e
1. —
2mega
2
e
2. —
drrega
2
e
3. —
meEgQa
2
e
4. —
8mega
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PhysicsByAaryan Electrostatics - CSIR NET Physics PYQs

Answer Key

24 questions . Subject and topic for quick revision

Q. No Subject Topic Answer
Q1 Electromagnetism Electrostatics 4
Q2 Electromagnetism Electrostatics 2
Q3 Electromagnetism Electrostatics 3
Q4 Electromagnetism Electrostatics 1
Q5 Electromagnetism Electrostatics 4
Q6 Electromagnetism Electrostatics 3
Q7 Electromagnetism Electrostatics 3
Q8 Electromagnetism Electrostatics 3
Q9 Electromagnetism Electrostatics 3
Q10 Electromagnetism Electrostatics 1
Q11 Electromagnetism Electrostatics 3
Q12 Electromagnetism Electrostatics 4
Q13 Electromagnetism Electrostatics 1
Q14 Electromagnetism Electrostatics 2
Q15 Electromagnetism Electrostatics 3
Q16 Electromagnetism Electrostatics 4
Q17 Electromagnetism Electrostatics 1
Q18 Electromagnetism Electrostatics 2
Q19 Electromagnetism Electrostatics 1
Q20 Electromagnetism Electrostatics 4
Q21 Electromagnetism Electrostatics 4
Q22 Electromagnetism Electrostatics 2
Q23 Electromagnetism Electrostatics 3
Q24 Electromagnetism Electrostatics 4
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