
- ililililililililIilililililililt .-l:,9;

v I Semester B.Sc. Examination, October/November 2012 i
(Semester Scheme) (NS) (201 1-12 & Onwards)

PHYSICS - I
Mechanics, oscillations and Properties of Matter

Time:3 Hours Max'  Marks :  70

lnstruction : Answerfivequestions from each Part.

PART_ A

Answerany five of the following questions. Each question carries eight marks.
(5x8=40)

1. a) Define (i) coefficient of static friction (ii) angle of repose.

b) Derive an expression for the accelaration of a body sliding down an inclined
plane assuming coefficient of kinetic friction between the body and the surface

of the incl ined plane to be pn. (2+6)

2. a) State the postulates of specialtheory of relativity.

b) Derive Einstein's mass energy equivalence relation. (2+6)

3. a) State Kepler's laws of planetary motion.

b) What is meant by geostationary satellite ?

c) Arrive at an expression for the time period of a satellite orbiting close to the
surface of earth in terms of radius of earth and acceleration due to gravity.

(3+1+4)

4. a) State work-energYtheorem.

b) Define surface tension in terms of sur{ace energy.

c) Arrive at an expression for the pressure difference across a curved surface
of a liquid (2+2+41

P.T.O.
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S. a) What is meant by collision ? What are elastic and inelastic collision ?

b) Show V = Vo * rl"IS) where v is the velocity of the rocket, u is the velocity
"  " [ M J

of the exhaust relative to the rocket, Mo is the initial mass of the rocket and M

is the mass of the rocket at an instant of time' (3+5)

6. a) State and explain conservation of angular momentum,

b) Derive an expression for the moment of inertia of a circular disc about an axis
passing through its centre and perpendicular to its centre. (3+5)

Define simple harmonic motion. (a+b=8)

Obtain differential equation for a simple harmonic motion and write down the
expression forthe angularvelocity and time period of simple harmonic motion'

Define (i) neutral axis (ii) neutral surface of an elastic beam.

Derive an expression for the depression of a cantilever. (a+b=8)

PART - B

Answerany f ive of the fol lowing questions. Each question carriesfour marks'
(5x4=20)

g. Two blocks are connected by a string that passes over a frictionless pulley as

shown in the figure given below. The mass of the block A is 20 kg and the

coefficient of kin-etic friction between block A and the inclined plane is 0'4. Block

A slides down the inclined ptane,at constant velocity. Find the mass of block B in kg.

0 = 30" and g = 9.8 ms-2. " --'/

7. a)

b)

L a )

b)
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10. A space craft is moving relative to the earth. An observer on the earth finds that
- according to his clock 3601 s had elapsed between 1 pm and 2 pm of the

spacecraft's clock. What is the spacecraft's speed relative to the earlh ? Velocity

of l ight in vacuum is 3x 108 ms-1.

11. A planet orbits the sun in a nearly circular orbit. The orbital radius is 1 '1 x 1011 m

and the time period of the planet around the sun is232days. Calculate the speed

of  the  p lanet  a round the  sun.  Hence ca lcu la te  the  mass  o f  the  sun.

G = 6.67x 10-11 NM2 kg-2.

12. What is the pressure inside a small spherical air bubble of 0.4 mm in diameter

situated just below the surface of water. Surlace tension of water is 0.075 Nm-1

and atmospheric pressure is 1 '013x 105 pascal ?

13. A vehicle of mass 100 kg moving at a speed of 36 kmh-l hits a lighter vehicle of

mass 50 kg moving towards it at a speed of 1B kmh-1. The two vehicles cling to

each other. Find the speed of the combined mass after collision'

14. Asolid sphere is of mass 2 kg and radius 0.5 m. Calculate its moment of inertia

about (a) its diameter (b) an axis tangentialto its surface,

15. A uniform rod 1.5 m in length oscillates about a horizontal axis at one end,

perpendicular to its length. (a) Find the position of a point about which the time

period is minimum. (b) Find the minimum time period. g = 9.8 ms-2.

16. Find the work done in stretching a wire of cross-section 2 mm2 (sq.mm) and

length 4 m through 0.2 mm. Young's modulus of the material of the wire is

20x 1 010 NM-2.

PART _ C

Answerany five of the following questions. Each question carriestwo marks'
(5x2=10)

17. a) Two identical fans of different masses are running at same speed. When the

switches of both are put off , which one of them will come to rest first and why ?

b) Moving clock ticks more slowly than a clock at rest' Comment'

4 ' j."#

:ti//y'

1)
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c)

d)

e)
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f )

what is the maximum value of gravitational potential ? and where is it maximum ?

Can the work done be negative ? Justify'

Canabodyhave(i)energywithouthavingmomentum?(ii)momentumwithout
energy ?

lf the angular momentum is conserved in a system whose mom'ent of inertia

is decreased, will its rotational kinetic energy be also decreased ? Explain'

Are all periodic motion oscillatory ? Give one example of a periodic motion

which is not oscillatory'

h) Justify the statement that Poisson's ratio cannot be negative'

s)


