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1. JEST-2012
An electric field in a region is given by
E(m,y, 2) =axi+czj+ 6byk.

For which values of (a,b,c) does this represent an elec-
trostatic field?

1. 13,1, 12
2. 17,6, 1
3.13,1,6
4

. 45,6, 1

2. JEST-2012

Consider a particle of electric charge e and mass m mov-
ing under the influence of a constant horizontal electric
field F and constant vertical gravitational field described
by acceleration due to gravity g. If the particlesstarts
from rest, what will be its trajectory?

1. parabolic
2. elliptic
3. straight line

4. circular

3. JEST-2012

A point charge +q¢ is placed at (0,0, d) above a grounded
infinite conducting plane defined by z = (0. There.are no
charges present anywhere else. What is the magnitude
of electric field at (0,0, —d)?

1. q¢/(8nd?)

2. —0

3.0

4. q/(16md?)

4. JEST-2012

A cube has a constant electric potential V' on its surface.
If there are no charges inside the cube, the potential at
the center of the cube is

1LV
2. V/8
3.0

4. V/6

5.JEST-2013

The electric fields outside (r > R) and inside (r < R)
a solid sphere with a uniform volume charge density are
given by

—» 1 ¢q .

E.>r= Eﬁﬁ Ercr=

1 q
Sl Y
47 r2

q being the total charge. The correct ratio of the elec-
trostatic energies for the second case to the first case is

1.1:3
2.9:16
3.3:8
4.5:6

6. JEST-2013

If

E % zya+2yz j4+3w2 k, Eo)= y?i+(2zy+2%) j+2yz k,
then

1. Both are impossible electrostatic fields.
2. Bothsare possible electrostatic fields.
3. Only El is a possible electrostatic field.

4, B, i a possible electrostatic field.

7. JEST-2013

A charge q is placed at the centre of an otherwise neutral
dielectric sphere of radius a and relative permittivity e,..
We denote the expression ¢/47r? by E(r). Which of the
following statements is false?

1. The electric field inside the sphere, r < a, is given
by E(r)/€r.

2. The field outside the sphere, r > a, is given by E(r).

3. The total charge inside a sphere of radius r > a is
given by gq.

4. The total charge inside a sphere of radius r < a is
given by gq.

8. JEST-2014

Two large nonconducting sheets one with a fixed uniform
positive charge and another with a fixed uniform negative
charge are placed at a distance of 1 meter from each
other. The magnitude of the surface charge densities are
oy = 6.8 uC/m2 for the positively charged sheet and
o_ =43 ;LC/In2 for the negatively charged sheet. What
is the electric field in the region between the sheets?
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1. 6.30 x 10°N/C
2. 3.84 x 10°N/C
3. 1.40 x 10°N/C

4. 1.16 x 10°N/C

9. JEST-2014

A conducting sphere of radius r has charge @ on its sur-
face. If the charge on the sphere is doubled and its radius
is halved, the energy associated with the electric field will

1. increase four times
2. increase eight times
3. remain the same

4. decrease four times

10. JEST-2015

A circular loop of radius R, carries a uniform line charge
density A. The electric field, calculated at a distance z
directly above the center of the loop, is maximum if z is
equal to

B
V3
R
2. —
V2
R
3.5
4. 2R

11. JEST-2015

Consider two point, charges ¢ and Ag located at the
points, x = a/and\x =, ua; respectively. Assuming that
the sum of the,two charges is constant, what is the value
of X\ for which the magnitude of the electrostatic force is
maximum?

12. JEST-2015

A spherical shell of inner and outer radii a and b, re-
spectively, is made of a dielectric material with frozen
polarization

P(r)= éﬁ

where k is a constant and r is the distance from its centre.
The electric field in the region a < r < b is,

1. E=—#¢
€oT
90 Fo_Fs
€oT
3. E=0
- k
4. F = —Qf
€oT

13. JEST-2015

The ‘eléctrostatic potential, due’to a charge distribution
is givenrby

where A and"A are“constants. The total charge enclosed

1
within -a, sphere’ of radius 3 with its origin at r = 0 is

given by,
1. 8megA
e
5 4megA
e
3. megA
e
4. 0

14. JEST-2016

A point charge ¢ of mass m is released from rest at a
distance d from an infinite grounded conducting plane
(ignore gravity). How long does it take for the charge to
hit the plane?

1 V2m3egmd3
' q

5 V2m3egmd

q

Vr3egmd3

q

Vm3egmd
q

3.

4.
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15. JEST-2016

Suppose yz plane forms the boundary between two linear
dielectric media I and II with dielectric constant e; = 3
and e;; = 4, respectively. If the electric field in region I
at the interface is given by

E; =42+ 30+ 53,
then the electric field E 17 at the interface in region II is:

1. 48 + 3§ + 52
2. 4% + 0.75§ — 1.252
3. —32 + 37 + 52

4. 3%+ 37 + 52

16. JEST-2017

Two equal positive charges of magnitude +¢ separated
by a uniformly charged thin spherical shell of radius 2d
bearing a total charge —2¢ and centred at the midpoint
between the two positive charges. The net electric field
at distance r from the midpoint (>> d) is

1. zero.
2. proportional to d.
3. proportional to 1/73.

4. proportional to 1/7%.

17. JEST-2017

A sphere of inner radius 1 cm and outer radius 2 cm, cen-
tered at origin has a volume charge density

K

Po = TP

where K is a nonzero comstant and r is the radial dis-
tance. A point charge‘of magnitude 1073 C is placed at
the origin. For_what value of K in units of C/m”, the
electric field inside the shell is constant?

18. JEST-2017

A solid, insulating sphere of radius 1cm has charge
10~7 C distributed uniformly over its volume. It is sur-
rounded concentrically by a conducting thick spherical
shell of inner radius 2cm, outer radius 2.5cm and is
charged with —2 x 1077 C. What is the electrostatic
potential in Volts on the surface of the sphere?

19. JEST-2017
For an electric field
E=kJ/z#

where k is a non-zero constant, total charge enclosed by
the cube as shown below is

1. 0
2. kegl®?(v/3 —1).
3. kel®%(\5 —1).
dekieol®? (V2 —1).

20. JEST-2017

Consider a grounded cenducting plane which is infinitely
extended perpendicular to the y-axis at y = 0. If an infi-
nite line of charge per unit length X runs parallel to z-axis
at » =\d, then surface charge density on the conducting
plane is
) —d
' (I2 + d2 + 22)
5 —d
" (224 d?+2?)
3 —Ad
Com(a? 4 d? + 22)
4 —Ad
C2m(2? + d? + 2?)

21. JEST-2018

Two dielectric spheres of radius R are separated by a
distance a such that @ > R. One of the spheres (sphere
1) has a charge ¢ and the other is neutral. If the linear
dimensions of the systems are scaled up by a factor two,
by what factor should the charge on sphere 1 be changed
so that the force between the two spheres remain un-
changed?

1. 2
42
4

22

L
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22. JEST-2018

An electric charge distribution produces an electric field

7l —ar T
E:(lfe )7"737

where § and « are constants. The net charge within a
sphere of radius a~! centered at the origin is

1. dmep(1 —e™ 1)

2. 4mep(l+e7t)

1
3. —4dmweqg—
ae
4. 4meg—
ae

23. JEST-2018

The charge density as a function of the radial distance r
is given by
R2 _ ,,,2
p(r) = PO o

for r < R and zero otherwise. The electric flux over the
surface of an ellipsoid with axes 3R, 4R and.5R centered
at the origin is

4
1. — R3
3607Tp0
8
2. —mpoR3
96()
8
3. — R?
15607Tp0
4. zero

24. JEST-2019

Consider two concentric spherical metal shells of radii rq
and rg (r9 >7). The outer shell has a charge ¢ and the
inner shell is grounded. “What is the charge on the inner
shell?

1
1. ——q
T2
1

T2

3.0

4. T—Qq
1

25. JEST-2020

A ring of radius 0.5 m has a gap of 0.0027 m. If the ring
carries a charge of +1.0 C distributed uniformly along it,
then the electric field at the centre of the ring is

1. 7.5 x 10" N/C
2. 7.2x 10" N/C
3. 6.2 % 10"N/C
4, 65 X)10"N/C

26--JEST-2020

Charges, are| placed|_as’ follows: ¢ at (a,a,0) and
(—a,—a,0), and —q at (a,—a,0) and (—a,a,0). At large
distanees, how-does the electrostatic potential behave as
a funetion ‘of the distance r from the centre (0,0,0)?

1N /r?
2. 1/r?
3. 1/r
4. 1/r*

27. JEST-2021

Consider a spherical shell of radius R having a uniform
surface charge density . Suppose we construct a spher-
ical Gaussian surface having the same radius R but its
centre shifted from the charged sphere by a distance R
(see the figure). What is the total electric flux ¢ E.-dA
through the Gaussian surface?

Gaussian
surface

Surface
charge o

1.0
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2. TR%0
3. 21R%o

4. 47R%0

28. JEST-2021

Assume the earth to be an uniform sphere of radius
6400 km and having a uniform electric permittivity of
8.85 x 10712F/m. What would be the self capacitance
(in micro-Farads) of the earth? Round off your answer
to the nearest integer.

29. JEST-2022

A conducting sphere of radius R is placed in a uniform
electric field Ey directed along +z axis. The electric po-
tential for outside points is given by

Vous = —Fo (1 — (R/r)?’) rcos 6,

where 7 is the distance from the center and @ is the polar
angle. The charge density on the surface of the sphere is

1. 3egEqgcost

2. egFycosl

3. —3¢gEycosb
1

4. gGOEO cos

30. JEST-2022

A point charge ¢ is kept d distance abovelan infinite
conducting plane. What is the energy stored in,the con-
figuration?

1 q2
" Amey 4d

1 q2
" Awey 2d

1 q2
" Armey 2d

1 ¢
" Ameg 4d

31. JEST-2022

Two point charges 2¢q and g are placed inside two spheri-
cal cavities of equal radii R/4 in a solid conducting sphere
of radius R, as shown in the figure. The cavities are
placed along a diagonal at distances R/2 from the center
of the solid sphere. The electrical potential at a point
P, 3R/2 distance away from the center along the same
diagonal, is given by

S

L L
" 4meg R
9. 1.
4meg 2R
3.0
1 %3q
4. —
4ateg\R

32. JEST-2022

A point charge“q isfixed at point A inside a hollow
grounded ,conducting spherical shell of radius R, at a
distance_a from’ the center C. The force on the sphere
due po theypresence of the point charge is

1 ¢*aR

L. Treo (R + a)2(R — a)? in magnitude and along @
1 q2aR ' . .
2. dmeo (R + a)2(R — a)? in magnitude and along C'A.
3 : € agnitude and along AC
: ———— in magni n n '
4meg (R — a)? gt g
1 2
4. : in magnitude and along CA.

dmeg (R — a)?

33. JEST-2022

A rectangular dielectric slab partly fills two identical
rectangular parallel plate capacitors which are main-
tained at potentials V; and V5 with V3 > V5. The slab
can freely move in the space between the capacitor plates
without any friction. Which of the following is true?

C!1 s ‘fl €r

Co, V3

1. The slab will move towards higher potential.
2. The slab will move towards lower potential.

3. The slab will not move.
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2

4. The slab will position itself at 1/V3 : 1/V5 ratio be- q
tween capacitors 1 and 2. " Arep(d — a)?
¢
3. ——
34. JEST-2023 Areqd?

A point charge ¢ is located at the apex of a cone of height 4. 0
h and base radius h. The flux of the electric field through

the cone due to the point charge is 37. JEST-2024

. An infinitely long cylinder of radius R has uniform vol-
o q ume charge density. A spherical region of radius R is
! - . carved out of it, as shown in the figure. At what value
h of r (the radial coordinate in a cylindrical system, with
i origin at the center of the sphere) is the ele¢tric field

R - | . maximum?
Tr

1 < >
1 (1 — ) q " "
2/ 2meg 0 L
2 <1 _ 1) mq IRV  _AEEETEN
2/ 2¢
1 A
' \/§ 260 1. r= gR
L) ¢ 2. r=R
4. [1—-— ) — - T =
< \/5) 2¢0 9
3ar= gR
35. JEST-2023 5
A conducting spherical soap-bubble of radius R with_ a O = §R

wall thickness of W (< R) lis chargedeto a potential of
Vo. The bubble bursts and becomes a spherical drep/ 38. JEST-2024

ith potential V. Select th t val f the rati . . .
With potential Vg. select the corlect vatue oL NP A solid sphere of radius R has a volume charge density

3
_VaWw p = posin 26.

T=VeR

How does the leading term in the electrostatic poten-

1. 1 tial depend on the distance r far away from the charged
3 sphere?
1
2. ¢ L r%
1
3.1 2. %
2 .
4 - 3.7

4. Does not depend on r
36. JEST-2023

Calculate the magnitude of the force experienced by a
point charge +q placed at a distance d from the center
of a grounded conducting sphere of radius a(< d).

39. JEST-2024

Three equal charges +q are placed at the corners of an
equilateral triangle. A test charge constrained to move
on the plane of the triangle is placed at the center of the

q*ad triangle. Which of the following statements about the
" dmeg(d? — a?)? test charge is true?
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1. Stability of the equilibrium depends on the sign of
the test charge.

It is in a stable equilibrium.
It is not in an equilibrium.

It is in an unstable equilibrium.

40. JEST-2025

The electric dipole moment of a charge distribution is
independent of the choice of the origin of coordinates
only if

1. there is no magnetic field present.
2. the charge distribution is not time-dependent.
3. the total charge adds up to zero.

4. the charge distribution is discrete.

41.JEST-2025

Consider two identical charged balls, each of mass m and
charge ¢. One of them is initially held fixed on a friction=
less insulating horizontal surface and the other is'care-
fully placed above the first one at a height h from the
surface, such that the gravitational force on it is bal-
anced by the Coulomb repulsion. The upper ball is now
shifted horizontally by a distance d (d< h) to thesright
and then both balls are released. Which way“will the
balls move immediately after this?

1. ball on the surface moves“towards right and ball
above moves upwards.

both balls remain static at théir new positions.

ball on the surface moves towards left, ball’above
moves downwards.

. both balls oscillate around“their, original positions.

42. JEST-2025

The time averaged electrostatic potential of a neutral H-
atom is given by
ar
1 —) .
(1+3

The classical charge distribution corresponding to this is

—Qar

q- e

47eg

a() =

1. —Lase—or 4 q63(7)
T

8
2. fia‘ge*m
8
ar
5 qeor (149)
qe 9
4. %a?’e"” (1 + %) — q83(7)

43. JEST-2025

A simple pendulum with effective length [ and a bob of
mass m has a time period T;. Suppose now that the bob
is given an electric charge +@Q. It is made to oscillate
just above a two-dimensional infinite sheet with surface
charge density +o, where

Qo

mgeo

3

=5

€o being the permittivity of free space and g the accelera-
tion due to gravity. If the period of oscillation in this case

T
is Ty, determine TQ (neglect radiation from the charge).
1

T
The value of ?? is

44. JEST-2026

Two charges +¢ and —q are\placed at pesitions atand aj.
What is/the dipole moment of the system with respect
to a peint with position vector 7?7

[y

qla(i’— j) — o]
/2 aq(i - j)
qla(i — 3) + T

- qa(i —9)

B~ w0

45. JEST-2026
A circular ring of radius R with a line charge density
A = A cos ¢

lies on the z-y plane centered at the origin. What is the
approximate work done in bringing a unit positive test
charge from infinity to the point (r, 6, ¢) when r/R > 17

Ao R?
1. 40 5 sin 6 cos ¢
€oT
A 2
2. Ao
4eqr?
Ao R?
3. ﬁcos&cosqﬁ
€oT
Ao R?
4. Zegr? cos ¢

46. JEST-2026

The potential on the surface of a sphere of unit radius is
given by

V(0) = [2cos?(0/2) — cos®(0)] Vo,

where V) is a constant. The electrostatic potential in the
region r < 1 unit is
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! +rcos9+r200s29> Vo

o

4 — 2
2. < " +rcosf + r2cos? 6

=~

Vo

3 —r? 2 .2
5 +rcosf +r-cos“ 6| Vy
j )

3 2
< tr +7rcos + r?cos? 0

47. JEST-2026

Consider a polar dielectric sphere with the polarization
given as

—

P(r) = Pyri,

where 7 is the distance from the center of the sphere and
P, is a constant. The bound charge density at a point
(r,0, ¢) inside the sphere is

1. —Pysinfcos¢
2. Pysinfcos ¢
3. Pycosfcos ¢
4. —Pycosfsin¢

’ Question No. \ Entrance with year \ Answers ‘

1 JEST-2012 (c)

2 JEST-2012 (©)

3 JEST-2012 (c)

4 JEST-2012 (a)

5 JEST-2013 (d)

6 JEST-2013 (d)

7 JEST-2013 (d)

8 JEST-2014 (a)

9 JEST-2014 (b)
10 JEST-2015 )
11 JEST-2015 (b)
12 JEST-2015 (b)
13 JEST-2015 (a)
14 JEST-2016 (A)
15 JEST-2016 (D)
16 JEST-2017 (D)
e JEST-2017 K =20
18 JEST-2017 9000 V
19 JEST-2017 (D)
20 JEST-2017 (C)
21 JEST-2018 Not specified
22 JEST-2018 (A)
23 JEST-2018 (C)
24 JEST-2019 (A)
25 JEST-2020 (B)
26 JEST-2020 (A)
27 JEST-2021 (B)
28 JEST-2021 712 uF
29 JEST-2022 (a)
30 JEST-2022 (a)
31 JEST-2022 (a)
32 JEST-2022 (a)
33 JEST-2022 (a)
34 JEST-2023 (d)
35 JEST-2023 (a)
36 JEST-2023 (a)
37 JEST-2024 (a)
38 JEST-2024 (a)
39 JEST-2024 (a)
40 JEST-2025 (c)
41 JEST-2025 (c)
42 JEST-2025 (a)
43 JEST-2025 2
44 JEST-2026 (d)
45 JEST-2026 (a)
46 JEST-2026 (b)
47 JEST-2026 (a)
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