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( PART-A : Obijective )
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Choose the correct answer from the following: 1X20=20

1. Angular displacement 8 of a flywheel varies with time as 8 = at + bt* + ct”then angular
acceleration is given by
a.a + 2bt — 3ct* b.2b — 6t
ca+2b-6t d.2b + 6ct

2. Three rods each of length Land mass M are placed along X, ¥ and Z-axes in such a way
that one end of each of the rod is at the origin as shown in figure. The moment of inertia
of this system about Z axis is:
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3 3
c. ML d. M
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3. A sphere rolls down on an inclined plane of inclination 8. What is the acceleration as the
sphere reaches bottom: _
a-;gsiuﬂ b-ggsiuﬂ
C-%gsiuﬂ d-%gsiuﬂ

4. A ring of radius 0.5 m and mass 10 kg is rotating about its diameter with an angular
velocity of 20 rad/s. Its kinetic energy is:
a.10] b.1007]
c.500] d.250]

5. A force of (2i — 4j + 2k) N acts ata point (3 + 2j — 4le) metre from the origin. The
magnitude of the torque is:
a.Zero b.24.4 Nm
c. 0.244 Nin d.2.444 Nm
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6. A and B are two wires. The radius of A is twice that of B. They are stretched by the same
load. Then the stress on B is:

a.Equal to thaton A b. Four times that on A
c. Two times that on A d.Half thaton A

7. Minimum and maximum values of Poisson’s ratio for a metal lies between:
a. -0 to +oo b.0to1
c.-otol d.0to 0.5

8. The most probable value of the density of the earth is found to be:
a.45g/cmd b.35g/cm?
c.5.5¢g/cmd3 d.6.5g/cmd

9. By which curve will the variation of gravitational potential of a hollow sphere (spherical
shell) of radius R with distance be depicted:

a. V b. v
: reR
0 . + o T g
raR r ' r
C v d.1
0 rlIR o r-I_R
' r ' r

10. If the distance between two masses is doubled, the gravitational attraction between them:

a.Is doubled b. Becomes four times

c. Is reduced to half d. Is reduced to a quarter
11. In an elastic collision, there is/are conservation(s) of:

a. Momentum b. Energy

c. None d.Bothaand b
12. Which of the following is not a conservative force?

a. Elastic spring force b. Friction force

c. Electric force d. Gravitational force

13. Conservative force is equal to:

a. Positive gradient of potential energy b. Negative gradient of inverse of potential
energy
c. Negative gradient of potential energy d. Positive gradient of inverse of potential
energy
14. Impulse of a force is equal to:
a. Change of momentum b. Change of kinetic energy
c. Change of force d. Change of potential energy
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15. The motion of a rocket is based on:
a. Angular momentum b. Linear momentum
c. Mass d. Kinetic energy

16. Which one of the following is invariant under Galilean transformation?
a. Velocity b. Momentum
c. Length d. Potential energy

17. Rocket Engines lift rocket from the earth surface because the hot gas with high velocity:
a. Push against the air b. Push against the earth
c. Heat up the air which lifts the rocket d. React against the rocket and push it up

18. The SI unit of spring constant is:
a.m/N b.N/m
c. Nm d. It has no unit

19. The number of coordinates required to describe a collision in laboratory frame is:

a.3 b.4
c.5 d.6
20. Which one of the following is the work done by a conservative force along a closed path?
a. Negative b. Positive
c. Zero d. Cannot be determined
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[ PART-B : Descrigtive]

Time : 2 hrs. 40 min.

[ Answer question no.1 & any four (4) from the rest |

1. Derive the expression for gravitational potential and Field inside the
solid sphere. What is the nature of potential and field at the centre of
the solid sphere?

2. a.
b.

3. a.
b.

What are inertial and non-inertial frames of reference?
Obtain Galilean transformation equations for inertial frames of
references (include figures).

Write a short note on inertial and gravitational mass.

Two bodies of mass M; and M are placed distance d apart. Show
that at the position where gravitational field due to them is zero, the
potential is given by

V= —g(ml + My + /M)

b.

6. a
b.
7. a
b.
c
8. a.

b.

Where G= gravitational constant

. Define center of mass. Obtain the expression for velocity of the

center of mass of a system of particles.
State the principle of conservation of linear momentum and support
it with an example.

. Show that the acceleration of a body of circular symmetry rolling

down the inclined plane is given by
z

= m g sind
Where R=radius of the body, K= radius of gyration, g = acceleration
due to gravity and 6 = angle of inclination of rolling plane to the

horizontal.

. What would be the value of “a’ for a cylindrical body?
. A solid cylinder (i) rolls, (ii) slides from rest down an inclined plane.

Neglect friction and compare the velocities in both cases when the
cylinder reaches the bottom of the incline.

. What are Coriolis and centrifugal forces?

Discuss some applications of Coriolis forces.

. State and the principle of conservation of angular momentum.

Using the concept of conservation of angular momentum and energy,
explain the scattering of a positive particle by a massive nucleus.

. Derive the expression for Moment of Inertia of a rectangular lamina

about an axis passing through its centre and parallel to one side.

What is a collision? Show that for a perfectly inelastic collision,

there is a decrease of energy after collision.

Is linear restoring force conservative in nature? Obtain an expression
for potential energy for a body subjected to a linear restoring force.

= = %% = =

Marks : 50

8+2=10

4+6=10

5+5=10

2+3+5=10

5+2+3=10

4+6=10

1+6+3=10

1+4+1+4=10

USTM/COE/R-01



