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Instructions:
1. Attempt all questions and read the questions carefully.
2. Question no 1 to 8 carry 1 mark each
3. Question no 9 to 18 carry 2 marks each
4. Question no 19 to 27 carry 3 marks each
5. Question no 28 to 30 carry 5 marks
6. Use of calculator is not permitted.

Q.1) Is stress a vector quantity? 1 mark

Q.2) What is the Young’s modulus for a perfect a rigid body? 1 mark

Q.3) Identical springs of steel and copper are equally stretched. On which, more work will have
to be done? 1 mark

Q.4) Why does a cricket player lower his hands while catching a ball? 1 mark

Q.5) Express one micron in metre. 1 mark

Q.6) What does the slope of velocity-time graph represent? 1 mark

Q.7) Are the magnitude and direction of ( ~A− ~B) same as that of ( ~B − ~A)? 1 mark

Q.8) What is the source of kinetic energy of the falling rain drop? 1 mark

Q.9) The acceleration- time graph for a body is shown in the given figure. Plot the corresponding
velocity-time graph.
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2 marks

Q.10) A body of mass 5 kg is acted upon by two perpendicular forces of magnitude 8 N and 6 N.
Find the magnitude and direction of the acceleration. 2 marks

Q.11) A ball is dropped vertically from rest at a height of 12 m. After striking the ground, it
bounces to a height of 9 m. What fraction of kinetic energy does it loose on striking the ground? 2 marks

Q.12) If the angular momentum is conserved in a system whose moment of inertia is
decreased.Will its rotational kinetic energy be also conserved? 2 marks

Q.13) Assuming that the Earths orbit is a circle of radius 1.5 × 108 km. Calculate the mass of
the sun. 2 marks

Q.14) If x = at+ bt2, where x is in metre and t in hour, what will be the unit of a and b? 2 marks

Q.15) The change in the value of g at a height h above the Earth is same as at a depth d below
it. If h and d are compared to the radius of the earth. What is the ratio (h/d) ? 2 marks

Q.16) A particle of mass m is moving in an horizontal circle of radius r, under a centripetal force
equal to k/r2, where k is constant. What is its potential energy? 2 marks

Q.17) Two solid spheres of the same are made of metals of different densities, which of them has
larger moment of inertia about its diameter? why? 2 marks

Q.18) A car moving with a speed of 50 kmh−1 can be stopped by brakes after at least 6 m. What
will be the minimum stopping distance, if the same car is moving with a speed of 100 kmh−1? 2 marks

Q.19) It has been suggested that for liquids s3β4 = K, K is a constant, with s being the surface
tension and β the compressibility, show that K is not a dimensionless constant? 3 marks

Q.20) It is easier to pull a lawn roller than to push it. Explain using the resolution of forces. 3 marks

Q.21) Two billiard balls, each of mass 0.05 kg moving in opposite directions with speed 6ms−1

collide and rebound with the same velocity. What is the impulse imparted to each ball due to the
other? 3 marks
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Q.22) A long playing record revolves with a speed of 331
3 rev / min, and has a radius of 15 cm.

Two coins are placed at 4 cm and 14 cm away from the centre of the record. If the coefficient of
friction between the coins and the record is 0.15. Which of the two coins will revolve with the

record? 3 marks

Q.23) A car drives along the straight level frictionless road by an engine delivering constant
power. How is velocity of the car related to time elapsed? 3 marks

Q.24) Prove that the impulse received during an impact is equal to the total change in
momentum produced during the impact. 3 marks

Q.25) While approaching a planet circling a distant star, a space traveller determines the planets
radius to be half that of the Earth. After landing on the surface he finds the acceleration due to
gravity to be twice that on the surface of the Earth. Find the ratio of the mass of the planet to

that of the Earth. 3 marks

Q.26) Define the term gravitational potential. Give SI unit. Also derive expression for the
gravitational potential energy. 3 marks

Q.27) Write SI unit of torque and angular momentum. Also deduce the relation between angular
momentum and torque. 3 marks

Q.28) Define angel of friction. The inclination θ of a rough plane is increased gradually. The
body on the plane just comes into motion when θ becomes 30o. Find the coefficient of friction.
When the inclination is further increased to 45o, find acceleration of the body along the plane

(g = 10ms−2). 5 marks

Q.29) A body is projected with velocity v at angle θo upward from horizontal. Prove that the
trajectory is parabolic. Deduce the expression for horizontal range and maximum height. 5 marks

Q.30) Four bodies have been arranged at the corners of a rectangle shown in figure. Find the
centre of mass of the system.

5 marks
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