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Q.1

Q.2

Q.3

Q.4

Section A (MCQ)

The Sun rotates around its centre once in 27 days.
What will be the period of revolution if the Sun
were to expand to twice its present radius without
any external influence? Assume the Sun to be a
sphere of uniform density.

(1) 115 days (2) 108 days

(3) 100 days (4) 105 days

A solid sphere is rotating freely about its symmetry
axis in free space. The radius of the sphere is
increased keeping its mass same. Which of the
following physical quantities would remain constant
for the sphere?

(1) Angular velocity

(2) Moment of inertia

(3) Rotational kinetic energy

(4) Angular momentum

Two discs of same moment of inertia rotating about
their regular axis passing through centre and
perpendicular to the plane of disc with angular
velocities @; and ®,. They are brought into contact
face to face coinciding the axis of rotation. The
expression for loss of energy during this process is

(1) 311 - 02)? @) 1o, - o)

(3) 101 - 02 (4) 3101 + 00

A force F=ai+ 3f+ 6k s acting at a point
r= 2f—6f— 12k. The value of a for which angular

momentum about origin is conserved is

(1) zero 21 3)-1 42

Q.5

Q.6

Q.7

A mass m moves in a circle on a smooth horizontal
plane with velocity v, at a radius R;. The mass is
attached to a string which passes through a smooth
hole in the plane as shown. The tension in the string
is increased gradually and finally m moves in a

) . Ry
circle of radius —.

/ “f/

The final value of the kinetic energy is

1 1
(1) 2mvy?  (2) §mVS BG)mvy? @) ZmV(Z)
Bl
Bl
Two discs are rotating about their axes, normal to
the discs and passing through the centres of the
discs. Disc D; has 2 kg mass and 0.2 m radius and
initial angular velocity of 50 rad s'. Disc D, has 4
kg mass, 0.1 m radius and initial angular velocity of
200 rad s *. The two discs are brought in contact
face to face, with their axes of rotation coincident.
The final angular velocity (in rad s') of the system
is
(1) 60 (2) 100

(3)120  (4)40

A circular platform is mounted on a frictionless
vertical axle. Its radius R = 2 m and its moment of
inertia about the axle is 200 kg m? It is initially at
rest. A 50 kg man stands on the edge of the platform
and begins to walk along the edge at the speed of
1 m s! relative to the ground. Time taken by the
man to complete one revolution is

3
()ms (2) 7“ S (3)2ns
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Q.8

Q.9

Q.10

Q.11

A small mass attached to a string rotates on a
frictionless table top as shown. If the tension in the
string is increased by pulling the string causing the
radius of the circular motion to decrease by a factor
of 2, the kinetic energy of the mass will

- ~<

S< -

(1) decrease by a factor of 2
(2) remain constant
(3) increase by a factor of 2

(4) increase by a factor of 4

A thin circular ring of mass M and radius r is
rotating about its axis with constant angular velocity
®. Two objects each of mass m are attached gently
to the opposite ends of a diameter of the ring. The
ring now rotates with angular velocity given by

(M+2m)w 2Mao
@ 2m 2) M+2m

M +2m)w Mo
O™ ) M+om

A circular disk of moment of inertia [; is rotating in
a horizontal plane, about its symmetry axis, with a
constant angular speed w;. Another disk of moment
of inertia I, is dropped coaxially onto the rotating
disk. Initially the second disk has zero angular
speed. Eventually both the disks rotate with a
constant angular speed w. The energy lost by the
initially rotating disc to friction is

2 2
b 1 It
()2(+)12 ()§(I+Ib)12
Iy, 1 Il
) (It+1b) | @) T

A thin circular ring of mass M and radius R is
rotating in a horizontal plane about an axis vertical
to its plane with a constant angular velocity . If
two objects each of mass m be attached gently to the
opposite ends of a diameter of the ring, the ring will
then rotate with an angular velocity

Q.12

Q.13

Q.14

oM (M +2m)
@ M+2m ( M

oM ®(M-2m)
®) M+m ( M+2m

o
A round disc of moment of inertia I, about its axis
perpendicular to its plane and passing through its
centre is placed over another disc of moment of
inertia I; rotating with an angular velocity  about
the same axis. The final angular velocity of the
combination of discs is

Lo
W5 @0

Lo I +h)w
©)] L+ 4 T

A thin circular ring of mass M and radius r is
rotating about its axis with a constant angular
velocity . Four objects each of mass m, are kept
gently to the opposite ends of two perpendicular
diameters of the ring. The angular velocity of the
ring will be :

Mo Mo
M I 4m ) M+4m
M+4m)o (M -4m)o
&M @ Mvam

A disc is rotating with angular speed . If a child
sits on it, what is conserved

(1) linear momentum (2) angular momentum

(3) kinetic energy (4) potential energy
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