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SN - 235 

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

1. a) Define static friction and kinetic friction. 
b) What is angle of repose? Derive the relation between coefficient of static 

friction and angle of repose. (2+6) 

2. a) Show that Newton's laws of motion are invariant under Galilean transformation. 

b) What is time dilation? Explain. (6+2) 

3. Obtain an expression for radial and transverse components of velocity and 
acceleration of a particle moving in a plane. 8 

4. a) Distinguish between conservative and non-conservative forces with one 
example each. 

b) Define surface tension of liquid. What are the factors affecting surface 
tension? (4+4) 

5. a) Define centre of mass of system of particles. Derive an expression for burn-out 
velocity when the rocket starts from rest. 

b) What are elastic and inelastic collisions? (6+2) 

6. a) Obtain an expression for kinetic energy of rotation of the rigid body. 
b) State and explain the principle of conservation of angular momentum with an 

illustration. (3+5) 

7. a) Define Simple Harmonic Motion. Give one example. 
b) Show that total energy of simple harmonic motion remains constant for all 

values of displacement. (2+6) 

8. What is cantilever? Obtain an expression for the depression at the free end of a 
thin light beam clamped horizontally at one end and loaded at the other. 8 

P.T.O. 
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PART - B 

Answer any five of the following questions. Each question carries four marks. (5x4=20) 

9. A trolley with wheels of mass 1 .5 kg is pulled horizontally on a frictionless surface of a 
table by a string attached to a mass of 0.02 kg hanging vertically down over a pulley. If 
the trolley starts from rest. Calculate the distance travelled by the body in 5 s. 

10. A particle of rest mass ma moves with a speed 0.6 c where c is the velocity of 
light. Calculate its energy. 

\ 11. A satellite of earth revolves in a circular orbit at a height of 250 km above the 
earth's surface. What is the orbital velocity of the satellite? Given radius of earth 
is 6400 km and acceleration due to gravity on the surface of the earth is 9.8 ms-2. 

12. Calculate the work done in blowing a spherical soap bubble of diameter 2 cm. 
Surface tension of soap solution is 2x1 0-2 Nm-1. 

~ ~ ~ 
13. Two bodies of masses 10 kg and 2 kg are moving with velocities 2 i - 7j + 3k and ~ ~ ~ 

-10 i + 35 j - 3k respectively. Find the velocity of centre of mass. 

14. A solid sphere has mass 1 kg and radius 0.1 m. Calculate its moment of inertia 
about its (i) diameter and (ii) an axis tangential to its surface. 

15. Two simple pendulums of length 1.44 m and 1 m start swinging at the same time. 
Calculate the ratio of their time periods. 

16. What force is required to stretch a steel wire 1 ern? in cross section to double its 
length? Young's modulus of steel is 20x1 01 a N/m2. 

PART -C 

I 

Answer any five of the following questions. Each question carries two marks. (5x2=10) 

17. a) It is impossible for us to walk without the presence of friction. Explain. 
b) Will person inside a moving lift experience any change in his weight? Explain. 
c) Is the speed of a planet same at all points in its orbit? Explain. 
d) Soap solution is a better cleansing agent than ordinary water. Justify. 
e) Can a body have momentum without energy? Explain. 
f) A man standing on a rotating table stretches his hands side ways. What 

would happen to the speed of rotation of table? 
g) Can a pendulum clock work inside an orbiting satellite? Explain. 
11) In automobiles, spring made of steel is preferred over copper. Explain. 


