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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q1. [Dec 2015] . 3.5 marks
Classical Mechanics > Central forces

CSIR NET 2015 Dec 3.5M

A particle moves in three dimensional spacein a

central potential V(r) = kr* where k is a constant.
The angular frequency w for a circular orbit
depends onitradius R as

1. w xR

2. wox R
3. w « R/4
4. @ o R72/3

Q2. [June 2015] . 3.5 marks
Classical Mechanics > Central forces

CSIR NET 2015 June 3.5M

A particle of unit mass moves in the xy planein
such away that x(t) = y(t) and y(t) = —x(t). We
can conclude thatitis in a conservative force-field

which can be derived from the potential
1 %(x2 + y?)

2. %(X2 —y?)
3. X+y

4, X —y
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q3. [Dec 2016] . 5.0 marks
Classical Mechanics > Central forces

CSIR NET

2016 Dec

5M

Consider circular orbits in a central force potential

V(r) = —in, where k > 0 and 0 < n < 2. If the time

r

period of a circular orbit of radius R is T; and that of
radius 2R is T,, then T, /T; is

1.22

2
2.23"
3. 2771
4, 2n
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q4. [Dec 2017] . 5.0 marks
Classical Mechanics > Central forces

CSIR NET 2017 Dec SM

Consider a set of particles which interact by a pair

potential V =ar® where r is the interparticle
separation and a > 0 is a constant. If a system of
such particles has reached virial equilibrium, the
ratio of the kinetic to the total energy of the system is

1

2
3.
4

WIN B W WL N

www.physicsbyaaryan.com . www.csirnetphysics.com . Contact: 9501976811 Page 4 /21



PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q5. [Dec 2018] . 3.5 marks
Classical Mechanics > Central forces

CSIR NET 2018 Dec 3.5M

In the attractive Kepler problem described by the

central potential V() =— (where k is a positive

constant), a particle of mass m with a non-zero
angular momentum can never reach the center due
to the centrifugal barrier. If we modify the potential to

k
V(r)=—;—:%

one finds that there is a critical value of the angular
momentum ¥, below which there is no centrifugal
barrier. This value of £ is

1. [12km?B]Y/?
2. [12 km?p]

3. [12km?B]'/*4
4. [12km?B]~1/4

~-1/2
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q6. [June 2018] . 3.5 marks
Classical Mechanics > Central forces

CSIR NET 2018 June 3.5M

Which of the following figures best describes the
trajectory of a particle moving in a repulsive central

potential V (r) = %(a > 0 is a constant)?

1. 4 2.
A
oL~ QJ
3 y 4

e

A
9/
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q7. [June 2018] . 5.0 marks
Classical Mechanics > Central forces

CSIR NET 2018 June 5M
A particle of mass m moves in a central potential
_ k. . : _a(1-e?)
V(r) = —inan elliptic orbitr(0) = P where

0 < 0 < 2m and a and e denote the semi-major axis
and eccentricity, respectively. If its total energy is

E = —%, the maximum kinetic energy is
1.E(1—e?)

(e+1)
(e—-1)

3.E/(1-¢?)

2.E

(e—1)
4. E (i)
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q8. [June 2019] . 3.5 marks
Classical Mechanics > Central forces

CSIR NET 2019 June

3.5M

Assume that the earth revolves in a circular orbit
around the sun. Suppose the gravitational constant
G varies slowly as a function of time. In particular, it
decreases to half its initial value in the course of
one million years. Then during this time the

1. radius of the earth's orbit will increase by a

factor of two

2. total energy of the earth remains constant

3. orbital angular momentum of the earth will

increase

4. radius of the earth's orbit remains the same.
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q9. [June 2021] . 3.5 marks
Classical Mechanics > Central forces

CSIR NET

2021 June

3.5M

A particle, thrown with a speed v from the earth's

surface, attains a maximum height h (measured

from the surface of the earth). If vis half the escape
velocity and R denotes the radius of earth, then
h/Ris

1.

www.physicsbyaaryan.com

2
3.
4

2/3
1/3
1/4
1/2
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q10. [June 2021] . 5.0 marks
Classical Mechanics > Central forces

CSIR NET

2021 June

oM

A particle in two dimensions is found to trace an

orbitr(8) = ry02. If itis moving under the influence

of a central potential V(r) = c;r™@ + c,r™°, where

g, C; and c, are constants of appropriate

dimensions, the values of a and b, respectively, are

1. 2and4
2. 2and 3
3. 3and 4

4. 1and 3
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q11. [June 2021] . 5.0 marks
Classical Mechanics > Central forces

CSIR NET 2021 June oM

A satellite of mass m orbits around earth in an

elliptic trajectory of semi-major axis a. At a radial
distance r = ry, measured from the centre of the
earth, the kinetic energy is equal to half the
magnitude of the total energy. If M denotes the

. GM
mass of the earth and the total energy is — 2—51m’ the

value of rp/ais nearestto
1. 1.33

2. 1.48
3. 1.25
4. 1.67
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q12. [June 2022] . 3.5 marks
Classical Mechanics > Central forces

CSIR NET 2022 June 3.5M

The periods of oscillation of a simple pendulum at
the sea level and at the top of a mountain of height
6 km are T; and T,, respectively. If the radius of

(T,-T )
>—T1) is
Ty

earth is approximately 6000 km, then

closest to
1. —10~*
2. —1073
3 107*
4. 1073
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q13. [Dec 2023] . 3.5 marks
Classical Mechanics > Central forces

CSIR NET

2023 Dec

3.5M

A particle of mass m is moving in a stable circular

orbit or radius ry with angular momentum L. For a
potential energy V(r) = fr®(8 > 0and k > 0),
which of the following options is correct?

312
smp

1.k=3,r0=(
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q14. [Dec 2023] . 3.5 marks
Classical Mechanics > Central forces

CSIR NET 2023 Dec 3.5 M

A particle moves in a circular orbit under a force

field given by ﬁ'(f") = — T%?”, where k is a positive

constant. If the force changes suddenly to

ﬁ(?) = — if‘, the shape of the new orbit would
2r2

be

1. parabolic
2. circular

3. elliptical
4. hyperbolic
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q15. [Dec 2023] . 5.0 marks
Classical Mechanics > Central forces

CSIR NET 2023 Dec 5M
A particle of mass m is moving in a 3-dimensional
potential
o(r) = —E——’ k,k' >0
r 3r3’”

For the particle with angular momentum [, the
necessary condition to have a stable circular orbit
IS

£4-

1. kk' <
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q16. [June 2023] . 3.5 marks
Classical Mechanics > Central forces

CSIR NET 2023 June 3.5M

The minor axis of Earth's elliptical orbit divides the
area within it into two halves. The eccentricity of
the orbit is 0.0167. The difference in time spent by
Earth in the two halves is closest to

1. 3.9days
2. 4.8 days
3. 12.3 days
4. 0days
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q17. [June 2023] . 3.5 marks
Classical Mechanics > Central forces

CSIR NET 2023 June 3.5M

The trajectory of a particle moving in a plane is

expressed in polar coordinates (r,0) by the

. de
equations r=rOeBt and O where the

parameters rg, 3 and w are positive. Let v, and a,
denote the velocity and acceleration, respectively,
in the radial direction. For this trajectory

1. a, < 0 at all times irrespective of the values of
the parameters

2. a, > 0 at all times irrespective of the values of
the parameters

dvp

3. »m > 0 and a, > 0 for all choices of parameters

dvp
dt
parameters

4., > 0, however, a, = 0 for some choices of
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q18. [June 2024] . 3.5 marks
Classical Mechanics > Central forces

CSIR NET 2024 June 3.5M

A body of mass m is acted upon by a central force
f(f’) = —k7, where k is a positive constant. If the

magnitude of the angular momentum is [, then the
total energy for a circular orbit is

1. 2/"‘—‘2
m

1 |kl?
2. = |—
2\ m
3 |kl?
3. - [—
2\ m
k2
4. —
m
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Q19. [June 2024] . 5.0 marks
Classical Mechanics > Central forces

CSIR NET

2024 June

5M

A particle of mass m is moving in a potential V(r) = — -,

k
r

where k is a positive constant. If L and p denote the
angular momentum and linear momentum respectively,

the value of a for which A = L X p + amkft is a constant
of motion, is
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PhysicsByAaryan Central forces - CSIR NET Physics PYQs

Answer Key

19 questions . Subject and topic for quick revision

Q. No Subject Topic Answer
Q1 Classical Mechanics Central forces 1
Q2 Classical Mechanics Central forces 1
Q3 Classical Mechanics Central forces 3
Q4 Classical Mechanics Central forces 3
Q5 Classical Mechanics Central forces 3
Q6 Classical Mechanics Central forces 3
Q7 Classical Mechanics Central forces 2
Q8 Classical Mechanics Central forces 1
Q9 Classical Mechanics Central forces 2
Q10 Classical Mechanics Central forces 2
Q11 Classical Mechanics Central forces 1
Q12 Classical Mechanics Central forces 4
Q13 Classical Mechanics Central forces 2
Q14 Classical Mechanics Central forces 1
Q15 Classical Mechanics Central forces 1
Q16 Classical Mechanics Central forces 1
Q17 Classical Mechanics Central forces 4
Q18 Classical Mechanics Central forces 4
Q19 Classical Mechanics Central forces 4
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