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A body of mass m is taken from earth surface to the height h equal to radius of earth, the
increase in potential energy will be -

(a) mgR (b) %ng (c) 2 mgR (d) %ng

A small block of superdense material has mass 2 x 10%* kg. It is at:a height-h.<< R. It falls
towards earth. Find its speed when it is at a height h/2 -

(a) |22 (b) |22 (0 (2 (d) \/%

Which of the following statement(s) is/are\correct

() An astronaut going from Earth.to-Moon will experience weightlessness once

(b) When a thin uniform spherical shell_gradually shrinks maintaining-its shape;-the
gravitational potential at the centre decreases

(c) In the case of spherical shell;the plotof potential versus distance from centre is
continuous

(d) In the case of'spherical shell, the plot of gravitationakfieldsintensity | versus distance from
centre-s continuous

A person brings-a mass of 1kg from infinity to’a’point A. Initially the mass was at rest but it
moves at a-speed of 2m/s as-it reaches A/ The work done by the person on the mass is —3J.
The'potential at A is-

() —3J/kg

(b) -2 J/kg

(c) -5 Jkg

(d) none af'these

A point P lies on the axis of a ring of mass M and radius a, at a distance a from its centre C. A
small particle starts from P and reaches C under gravitational attraction only. Its speed at C
will be -

@ ® % (1-7)
() %(\/7—1) (d) zero

A body is projected vertically upwards from the earth’s surface to reach a height 7R, where R
is the Radius of earth. The velocity required to do so is—

(a) | (b) |222 (€ |5 (@) [

Kota DPPs refined by Physicsaholics Team.


https://www.physicsaholics.com/
https://www.physicsaholics.com/
https://unacademy.com/@physicsbyprateekjain
https://physicsaholics.com/home/courseDetails/100
https://youtu.be/u6xHsaIyQkA
https://physicsaholics.com/note/notesDetalis/55
https://physicsaholics.com/home/courseDetails/100
https://youtu.be/u6xHsaIyQkA
https://physicsaholics.com/note/notesDetalis/55
https://physicsaholics.com/home/courseDetails/100
https://youtu.be/u6xHsaIyQkA
https://physicsaholics.com/note/notesDetalis/55
https://physicsaholics.com/home/courseDetails/100
https://youtu.be/u6xHsaIyQkA
https://physicsaholics.com/note/notesDetalis/55
https://physicsaholics.com/home/courseDetails/100
https://youtu.be/u6xHsaIyQkA
https://physicsaholics.com/note/notesDetalis/55
https://physicsaholics.com/home/courseDetails/100
https://physicsaholics.com/home/courseDetails/100
https://youtu.be/u6xHsaIyQkA
https://physicsaholics.com/note/notesDetalis/55
https://physicsaholics.com/home/courseDetails/100
https://youtu.be/u6xHsaIyQkA
https://youtu.be/u6xHsaIyQkA
https://physicsaholics.com/note/notesDetalis/55
https://physicsaholics.com/home/courseDetails/100
https://youtu.be/u6xHsaIyQkA
https://physicsaholics.com/note/notesDetalis/55
https://physicsaholics.com/note/notesDetalis/55

Q7.

Qs.

Qo.

Q 10.

Q11.

Q 12.

Physicsaholics

A hole is drilled from the surface of earth to its centre. A particle is dropped from rest at the
surface of earth. The speed of the particle when it reaches the centre of the earth in terms
of its escape velocity on the surface of earth veis:

(a) (b) ve (c) V2ve (d) 7

The potential at the surface of a planet of mass M and radius R is assumed to be zero.
Choose the most appropriate option:

(a) The potential at infinity is %
(b) The potential at the centre of planet is — %

(c) Both (a) and (b) are correct
(d) Both (a) and (b) are wrong

Two bodies of masses m; and m; are initially at rest placed infinite distance apart. They are
then allowed to move towards each other under mutual gravitational attraction. Their relative
velocity when they are r distance apart is :

2G6(mq+my) 26mqm, G(my+my) Gmim,
(a) \} r (b) (mqy+my)r (C) T (d) \/ (my+my)r

A particle is projected from surface of a planet with'speed v'in vertically upward direction .
This particle reaches to infinity with zerospeed. If we projeet same particle at-angle r/4 with
vertical with same speedv

(a) It will move on elliptical path

(b) It will move to infinity-wWith zero velocity,

(c) It will move to infinity' with nonzero_velocity

(d) It will move,on.parakolic path

A fixed gaseous\planet attracts a light body*from infinity’. Velocity of light body at infinite is
zero. Body reaches to surface of planetwith speed v. if resistive forces are negligible ,velocity
of body ‘at'centre of planet will be

(@) v

(b) 2v

(c) 3v/2

3v
(d) |7

A tunnel is dug along a chord of Earth having length v/3R is radius of Earth. A small block is

released in the tunnel from the surface of Earth. The particle comes to rest at the center of
tunnel. Find coefficient of friction between the block and the surface of tunnel. Ignore the

effect of rotation of Earth

(@) 0.22 (b) 0.67

(c) 0.86 (d) 0.99
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Answer Key
Q1 b Q2 b Q3 a,b,c Q4 c Q5b
Q.6 b Q.7 d Q.8 ¢ Q.9 a Q.10b, d
Q.11 d Q.12c
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Written Solution

DPP-3 Gravitation: Gravitational Potential &
Potential Energy
By Physicsaholics Team




Q.1) A body of mass m is taken from earth surface to the height h equal to radius of
earth, the increase in potential energy will be - U = — GM

- C55)-C9)

GMmm _ gmq
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—_—
—_—

(a) mgR ukr)/gfng (c) 2 mgR (d) ing




Q.2) A small block of superdense material has mass 2 x 10°* kg. It is at a height h
<< R. It falls towards earth. Find its speed when it is at a height h/2 -
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Q.3) Which of the following statement(s) is/are correct O—
lnao v

Wstronaut going from Earth to Moon will experience
eightlessness once

(b)¥When a thin uniform spherical shell gradually shrinks maintaining
s shape, the gravitational potential at the centre decreases V= —G;P“\“

\L@/l/ the case of spherical shell, the plot of potential versus distance
from centre Is continuous

In the case of spherical shell, the plot of gravitational field intensity |
veksus distance from centre Is continuous 4V Y499




Q.4) A person brings a mass of 1kg from infinity to a point A. Initially the mass was
at rest but it moves at a speed of 2m/s as it reaches A. The work done by the person
on the mass Is —3J. The potential at A is-

Z\'“‘/Sac. u=0
— _ _ B
(a) —3J/kg A
(b) —2 J/kg Wi, = Uy +3wv

775 Jig 3= Xy g

(d) none of these

V= _
A ‘53/\(}




Q.5) A point P lies on the axis of a ring of mass M and radius a, at a distance a from

Its centre C. A small particle starts from P and reaches C under gravitational

attraction only. Its speed at C will be -
by CoME |.
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Q.6) A body is projected vertically upwards from the earth’s surface to reach a
height 7R, where R Is the Radius of earth. The velocity required to do so Is—
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Q.7) A hole is drilled from the surface of earth to its centre. A particle is dropped
from rest at the surface of earth. The speed of the particle when it reaches the centre
of the earth in terms of its escape velocity on the surface of earth v, is:

‘T:an’%-'

W= |+
R
\ = 9= 7%
Ve Ve
(a) Py (C) \/Eve ﬁ




Q.8) The potential at the surface of a planet of mass M and radius R Is assumed to
be zero. Choose the most appropriate option:

%o f
VA
(a) The potential at infinity Is %
(b) The potential at the centre of planet is — ZG?M l&
() Both (a) and (b) are correct o
(d) Both (a) and (b) are wrong ~ R




Q.9) Two bodies of masses m, and m, are initially at rest placed infinite distance
apart. They are then allowed to move towards each other under mutual gravitational
attraction. Their relative velocity when they are r distance apart is :
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Q.10) A particle is projected from surface of a planet with speed v in vertically
upward direction . This particle reaches to infinity with zero speed. If we project
same particle at angle /4 with vertical with same speed-v? Tv=s

|

| Ve
(a) 1t will move on elliptical path «
(BT will move to infinity with zero velocity
(c) It will move to infinity with nonzero velocity
\(H Tt will move on parabolic path 7 Favabot;,
/
./




Q.11) A fixed gaseous planet attracts a light body from infinity . Velocity of light
body at infinite Is zero. Body reaches to surface of planet with speed v. If resistive
forces are negligible ,velocity of body at centre of planet will be
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Q.12) Atunnel is dug along a chord of Earth having le R
small block is released in the tunnel from the surface% The particle comes to

rest at the center of tunnel. Find coefficient of fr
surface of tunnel. Ignore the effect of rotatior%g
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