Question1

Ifr,, vy, L, and 7,4, v,, L, are radii, velocities and angular momenta
of a planet at perihelion and aphelion of its elliptical orbit around
the Sun respectively, then

KCET 2025

Options:

ATy > T,V > Ve, Ly > Ly,
B.r, <re,vp >v4,L, =L,
C.rp >r1,,vp <V, Ly =1L
D.rp <714, vp < Vs, Ly <L
Answer: B

Solution:

Angular momentum is conserved in an elliptical orbit, meaning:
L,=L,
where L, is the angular momentum at perihelion and L, is the angular momentum at aphelion.

The perihelion is the point in the orbit where the planet is closest to the Sun. Therefore, the radius at
perthelion (7,) 1s less than the radius at aphelion (7,):

rp < Tq

Because angular momentum is conserved, we have:

MULT, = MULT,

From this, it follows that the velocity at perihelion (v,) is greater than the velocity at aphelion (v,):

Uy > Vg
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Question2

The total energy of a satellite in a circular orbit at a distance
(R 4+ h) from the centre of the Earth varies as [ R is the radius of

the Earth and h is the height of the oribit from Earth's surface]

KCET 2025
Options:

1
A — (R+h)

1
B. (R+h)?

Answer: A

Solution:

The total (mechanical) energy E of a satellite in a circular orbit of radius » = R + h is the sum of its kinetic
and potential energies. You can show that

Gravitational potential energy:

U:_GMm

.
Kinetic energy (for a circular orbit):

K:lGMm
2

T

Total energy:

— _ 1 GMm _ GMm _ _ 1 GMm
E=K+U=41 L

2 r r - r

Since G, M and m are constants, F varies as
1 _ 1
E o r R+h

Answer: Option A —

R+h’
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Question3

What is the value of acceleration due to gravity at a height equal to
half the radius of the Earth, from its surface ?

KCET 2024
Options:
A.4.4ms™
B.6.5ms °
C. Zero

D.9.8ms 2

Answer: A

Solution:

Acceleration due to gravity at height h from the surface of the earth.

9h = J =7
(1+ %)2 (3)°
= %g: % X 9.8 = 4.4m/s?
Question4

When a planet revolves around the Sun, in general, for the planet
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Options:

A. linear momentum and linear velocity are constant.

B. linear momentum and areal velocity are constant.

C. kinetic and potential energy of the planet are constant.

D. angular momentum about the Sun and areal velocity of the planet are constant.

Answer: D

Solution:

When a planet revolves around the sun, net external torque is zero. Therefore its angular momentum is
conserved. As a consequence, its areal velocity remains the same/constant.

Question5

Electrical as well as gravitational affects can be thought to be caused
by fields. Which of the following is true for an electrical or
gravitational field?

KCET 2022

Options:

A. Gravitational or electric field does not exist in the space around an object.

B. Fields are useful for understanding forces actin through a distance.

C. There is no way to verify the existence of a force field since it is just a concept.
D. The field concept is often used to describe contact forces.

Answer: B

Solution:
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Concept of field is a model used to explain the influence that a massive body or charged particle extends into
the space around itself, producing a force on another massive body or charged body placed in space.
Therefore, force concept of field is used to explain gravitational and electrostatic phenomena.

Question6

Two bodies of masses 8 kg are placed at the vertices A and B of an
equilateral triangle ABC. A third body of mass 2 kg is placed at the
centroid G of the triangle. If AG = BG = CG = 1 m, where should
a fourth body of mass 4 kg be placed, so that the resultant force on
the 2 kg body is zero?

KCET 2021

Options:

A AtC

B. At a point P on the line C'G such that PG = % m
C. At a point P on the line CG such that PG = 0.5 m
D. At a point P on the line C'G such that PG = 2 m

Answer: B

Solution:

According to the question, the arrangement of the masses is as shown below,
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Gravitational force between two masses is given as

F — G’mlmg

r2
where, G = gravitational constant and r» = distance between them.
From the given values, we can say that force between masses at A and G.

= Force between masses at B and G.

_ Gmamg _ Gmpmg
= Fy==Z5%and Fp = =55

or Fj=Fp=82=16G ..()

['.- Given,mq =my4 = mp = 8kg,my =mg =2kg, AG =BG =r =1m]

From the figure, resultant of 'y and F'p is given as

Fup = \/ F2 4 F + 2F,Fpcos 6

= \/2F2 + 2F2 cos 120°

_ \/F_j — /(16G)? = 16G

[from Eq. (1)]
= Fyp=F,=Fp=16G
For resultant force on 2kg body to be zero, 4 kg body should be placed at a certain distance from G such that
Fce=—Fur
= |Foe| = [Fas
G X mgmg

or ————— = G(16)

T2

where, x = distance between 4 kg and 2 kg body.
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Here, m¢c = 4 kg

Gx4x2
= == =G(16)
2 _ 1
= T =3
1
= m——\/im

This means, 4 kg body should be placed at point P on line CG such that PG = % m.

Question7

The value of acceleration due to gravity at a height of 10 km from
the surface of earth is z. At what depth inside the earth is the value
of the acceleration due to gravity has the same value = ?

KCET 2020
Options:
A.5km

B. 20 km

C. 10 km

D. 15 km

Answer: B

Solution:

The value of acceleration due to gravity at height (h = 10 km) is x.

e, gp==a
g

2
(1+1§e)

= g(l— 12:> =z .. (1)

The value of acceleration due to gravity at depth d below the surface of earth,

=
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gq =7

- g(l— li) =z ... (i)

From Egs. (i) and (ii), we have

= d—2h—2><10—20km

Question§

A satellite is orbiting close to the earth and has a kinetic energy K.
The minimum extra Kinetic energy required by it just overcome the
gravitation pull of the earth is

KCET 2019
Options:
A K

B.2K

C. V3K
D.2v2K

Answer: A

Solution:

Kinetic energy of satellite revolving close to the earth

K = gmeof = 3m(\aR)? [0 = VR

Escape energy near the earth surface
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1
Ke:_m',vg
2

1 1
- Em(\/2gR)2 =mgR =2 x Eng =2K

[ve — escape velocity |

.". Minimum extra kinetic energy to overcome gravitational pull = K, - K = 2K - K = K

Question9

A space station is at a height equal to the radius of the Earth. If ' vy
' is the escape velocity on the surface of the Earth, the same on the
space station is times vg.

KCET 2018
Options:
A 5

B.

N

1
T V2

1
D.\/§

Answer: C

Solution:

To solve the problem, follow these steps:

The escape velocity is given by the formula:

v = ./ 26M
T

where:

G is the gravitational constant,

M is the mass of the Earth,

r 1s the distance from the center of the Earth.

On the Earth's surface, where » = R (Earth's radius), the escape velocity is:

_ /26M
VE =/ F—
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For a space station at a height equal to the Earth's radius, the distance from the center is:
r=R+R=2R

So, the escape velocity at the space station is:

o _ . ]2GM _ GM
Ustation = \/ 2R — \/ "R

The ratio of the escape velocities is:

\/ oM
Ustation — R — l — L
Vg 201 V 2 V2

Thus, the escape velocity at the space station is % times the escape velocity at the Earth's surface.

The correct option is:

Option C: Lz

S

Question10

Which of the following graphs correctly represents the variation of g
on the Earth?

KCET 2018
Options:

A.
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4|

-
D.
o
lll -
Answer: B
Solution:

The acceleration due to gravity on the surface of Earth, g = C;—Af
At a height h above the surface, g = (ng_ﬂi{)?
At a depth d below the surface, g = _(RG:TZ) ;
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Questionll

A mass m on the surface of the Earth is shifted to a target equal
to the radius of the Earth. If R is the radius and M is the mass
of the Earth, then work done in this process is

KCET 2018
Options:

mgR
A R

B. mgR

C.2mgR

mgR
D. ™k

Answer: B

Solution:

The work done when moving a mass m from the surface of the Earth to a height equal to the Earth's
radius R is equivalent to the change in gravitational potential energy.

The potential energy (PE) at a height h is given by:

PE = mgh

In this scenario, h = R. Therefore, the work done W is:

W = mgR

Question12

The value of acceleration due to gravity at a depth of 1600 km is
equal to
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Options:
A.4.9ms >
B. 9.8 ms >
C.7.35ms >

D. 19.6 ms 2

Answer: C

Solution:

To find the value of acceleration due to gravity at a depth of 1600 km, we can use the formula:
9a=9(1- %)

Where:

g is the acceleration due to gravity on the surface, approximately 9.8 ms 2.
d is the depth, given as 1600 km.

R is the radius of the Earth, approximately 6400 km.

Substituting the values into the formula:

g4 =98 (1 — 5150)

Simplifying the expression inside the parentheses:

ga=98(1-1)

Continue simplifying:

ga=98(41)=98x3

Finally, calculating the result:

ga = 7.35ms 2

Thus, the value of acceleration due to gravity at a depth of 1600 km is 7.35 ms 2.
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