PHYSOL EXAMINATION SERIES

CHAPTER 7- SYSTEMS OF PARTICLES AND ROTATIONAL MOTION
SUNDAY 25-07-2021 @ 7.00pm

PES06

TIME: 1 HOUR

MAXIMUM SCORE:30

General Instructions to Students

Use cool-off time to get familiarise with questions and their answers
Read questions and instructions carefully before answering
Calculations, figures, graphs should be shown in the answer sheet itself

score of 30

examination

Questions from 1 to 4 carries 1 score

There is a ‘cool-off time’ of 15 minutes in addition to maximum writing time

You can write any number of questions fully or partially to get a maximum

Electronic devices except non-programmable calculators are not allowed in the

1 Radius of gyration of a disc of radius(R)rotating about an axis passing through the centre 1
and perpendicular to the disc is..........
Dimensional Formula of Torque is......... 1
3  In pure rotational motion every particle of the body has the same angular velocity at any instant of 1
time. State whether this statement is True or False.
4 The inability of a body to stop rotational motion by itself is called......... 1
Questions from 5 to 8 carries 2 score
5 Distinguish between linear motion and Rotational motion 2
6 Find the moment of inertia of the ring about its diameter 2
7  Obtain the relation between linear velocity and angular velocity 2
8 State the theorem of parallel axes on moment of inertia. 2
Questions from 9 to 12 carries 3 score
9 |A wheel starting from rest acquires an angular velocity of 10 rad/s in two seconds. The 3
moment of inertia of the wheel is 0.4 kg m*. Calculate the torque acting on it.
10 | A girl rotates on a swivel chair as shown below.
a)What happens to her angular speed when she stretches her arms?
1
b) Name and state the conservation law applied for your
justification. 2
11 |a) The rotational analogue of force is ......... 1
b) The rotational analogue of mass is ............ 1
c) The turning effect of force is maximum when the angle between 7 and F is............ 1
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12

(a)Derive the expression for Kinetic Energy in rotational motion
(b) In the case of a ring of mass M and radius R rolls over a horizontal surface, show that
both the translational and rotational kinetic energy have the same value.

Questions from 13 to 16 carries 4 score

13

We know that angular momentum is a quantity associated with rotation of a body.
a) Write down the dimensional formula of Angular momentum.
b) When polar ice melts what will happen to the duration of a day?

—

14

(a)Show that r:% for rotational motion.

(b) State the law of conservation of angular momentum.
(c) Write an example for the motion in which angular momentum is conserved.

15

a)In the absence of external torque........ of an isolated system remains constant
b) Why planets move faster at near region of sun and slower when they are far away?

16

(a)State perpendicular axis theorem.
(b)Using this theorem find the moment of inertia of a disc about its diameter.

W o= W =

Questions 17 and 18 scores 5 each

17

Moment of inertia is the analogue of mass in rotational motion. But unlike mass; it is not a
fixed quantity.

a) Moment of inertia can be regarded as a measure of rotational inertia. Why?

b) Write any two factors on which the moment of inertia of a rigid body depends.

¢) The moments of inertia of two rotating bodies A and B are [, and I 5 (I » > I ) and their
angular momentum are equal. Which one has a greater kinetic energy? Explain.

18

No

strings in one hand, put the wheel in fast rotation (see fig). When
string B is released, the rim keeps rotating in a vertical plane and
the plane of rotation turns around the string A.

(a) Mention the law that explains the above result.

(b) How will you distinguish a hard-boiled egg and a raw egg by -
spinning each on a table top?
(c)A solid cylinder of mass 20kg rotates about its axis with an e
angular speed of 100 rad s™ . The radius of the cylinder is 0.25m. )
What is the kinetic energy associated with the rotation of the
cylinder?What is the magnitude of angular momentum of the
cylinder about its axis?

Best wishes to all
HSPTA MALAPPURAM
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