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I  Semester B.Sc. Examination, Nov./Dec. 2013

(Semester Scheme) (NS) (2011-12 and Onwards)
PHYSICS -  I

Mechanics, Oscillations and Properties of Matter

Time: 3 Hours Max. Marks : 70

lnstruction : Answerfive questions from each Part.

PART _ A

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

1. a) What is the significance of Newton's first law ?
b) Define static friction and kinetic friction.
c) Derive the equation V = Vn e-*twhere the symbols have their usual

meaning for a particle moVing in a resistive medium under gravity. (2+2+4)

2. a) What are inertial frames of reference ? Give an example.
b) State the postulates of special theory of relativity. Derive the mass energy

equivalence expression. (2+6)

3. a) Define escape velocity and derive an expression for escape velocity.
b) State and explain work energy theorem. (a+al

4. a) State the law of conservation of mechanical energy.
b) Explain with necessary theory, how the interfacial tension between any two

liquids is determined by drop weight method. (2+6)

5. a) Explain elastic and inelastic collisions with one example each.
b) Show that linear momentum of system of particles is equalto the product of

mass of the system and velocity of centre of mass. @+a)
6. a) State and prove parallel axis theorem of moment of inertia.

b) Derive the relation between angular momentum and moment of inertia of a
body about the axis of rotation. (5+3)

7. a) Define periodic motion with an example.
b) Derive the differential equation for damped oscillations and discuss the

critical damping. (2+6)

B. a) What is strain ? Mention the different types of strain.
b) Derive an expression for couple per unit twist of the material of the wire.

(2+6)
P.T.O.
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PART _ B

Solve any five of the following problems. Each problem carriesfour marks. (5x4=20)

9. With what minimum acceleration can a fireman slide down a rope of mass m,
tension T and a breaking strength of twothird of his weight ?

10. Calculate the apparent length of a metre stick, as measured by an observer at

l J 3  l ^rest when the stick is moving along its length with a velocity 
| ; | "

1 1 . The earth is revolving round the sun in a circular orbit of radius 1 .S x1011m with
a time period of 3.1 5x1 07 s. Calculate the mass of the sun given G = 6.67x1 0-11
Sl  uni t .

12. A body of mass 20 kg moving with a constant velocity of 5 ms-1 on a smooth
surface is brought to rest by compressing a spring of spring constant 4x103 Sl
unit. What is the compression produced in the spring ?

13. A 5 kg body and a B kg body are moving along the X - axis. At a particular
instant the 5 kg body is 1 m from the origin and has a velocity of 3 ms-1 and I kg
body is 2 m from the origin and has a velocity of -1ms-1. Find the position and
velocity of the centre of mass.

14. A rectangular lamina has a mass 2 kg, length 20 cm and breadth 5 cm. Calculate
its moment of inertia and radius of gyration about an axis perpendicular to its
plane and passing through the centre.

1 5. A particle executes simple harmonic motion of period 22 s and amplitude 0.1 m.
Find the distance of the particle from the mean position in 3.5s.

16. A cube of aluminium of side 10 cm is subjected to a shearing force of 100 N. The
top surface of the cube is displaced by 0.01 cm with respect to the bottom. Find
the rigidity modulus of the aluminium.

PART - C

Answerany fiveof the following questions. Each question carriestwo marks.
(5x2=10)

17. a) While catching a cricket ball, the player lowers his hands. Justify.
b) Does the mass of a body remain constant under all circumstances ? Explain.
c) Does the gravitational force depend upon the presence of other bodies or

intervening medium ? Explain.
d) lf mercury is sprayed on a sheet of glass it splits in the form of small spherical

droplets. Why ?
e) Can an object change its speed or direction due to internal forces ? Explain.
f) Why are spokes fitted in the cycle wheel ?
g) A pendulum clock is taken to moon, wil l  i t  gain or lose t ime ? Explain.
h) Why are the metal bridges declared unsafe after long use ?


