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SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions.
1. Define speed.
2. Define momentum.
3. Define simple harmonic motion.
4. Define phase and epoch.
5. Define time of flight.
6. Define Horizontal Range.
7. State Newton’s law of impact.
8. Define impulsive force.
9. Define Moment of inertia.
10. Write the moment of inertia about elliptic lamina of axis of 2a, 2b.
11. Define conservation of linear momentum.
12. Define Oblique impact.
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions.
13. Explain Newton’s law of motion.
14. Show that the composition of two simple harmonic of same period along the same straight line is also simple harmonic with same period.
15. A particle is projected from a point P at an angle 45 to the horizontal. If PQ is its horizontal range and if angle of deviation of a particle at P and Q at any incident of a flight are α and β respectively. Show that  tanα+tanβ=1.
16. Find the velocities of two smooth spheres when they are in direct impact.
17. State and prove Parallel axis theorem.
18. Find the components of velocity and acceleration in tangential and normal direction.
19. Find the loss of Kinetic energy in the case of direct impact.
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions. 
20. Points A1 and A2 described on an concentric circles of radii a1 and a2 with speed varying inversely as the radii. Show that the resultant velocity parallel to the lines A1 and A2 vanishes and the angle between the radii 2a1a2 is  cos-1[(2a1a2)/(a12+a22)].
21. A spiral spring of length l hangs vertically with one end of its with a fixed point ‘O’. A particle of mass m is attached to the other end. If the particle is pulled through the distance ‘a’(a<l) then find its motion.
22. Explain the Range on the inclined plane.
23. Discuss the direct impact of a smooth sphere on a plane.
24. Find the moment of inertia about the solid right circular cone of base radius ‘a’ and height ‘h’ about a base diameter.
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