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SECTION A – (10 × 2 = 20 marks)

Answer any TEN questions

1. If velocities [image: image2.png]


 and [image: image4.png]


 are perpendicular then show that[image: image6.png]


.
2. If a particle is moving along a line with constant acceleration prove that v=u + at.
3. Define angular velocity.
4. Define amplitude of simple harmonic motion.
5. Define period and phase of simple harmonic motion.
6. Define horizontal range of a projectile.
7. What is the maximum height of the projectile.
8. Define impulsive force.
9. Define oblique impact of two bodies.
10. Define moment of inertia.
11. What is the moment of inertia of a thin rod of length 2a.
12. State parallel axis theorem.
SECTION B – (5 × 5 = 25 marks)

Answer any FIVE questions

13. A ship sails north-east at 15kmph and to a passenger on board, the wind appears to blow from north with a velocity of [image: image8.png]152



 Kmph. Find the true velocity of the wind.
14. If a point moves so that its angular velocity about two fixed points are the same. Prove that it describes a circle.
15. Show that a particle executing a simple harmonic motion requires one-sixth of its period to move from the postion of maximum displacement to one in which the displacement is one-half the amplitude.
16. Show that the path of a projectile is a parabola.

17.  Find the velocity of two smooth spheres after a direct impact between them.
18.  A ball impinges directly on another ball, m times its mass, which moving with 1/n times its velocity in the same direction. If the impact reduces the first ball to rest, prove that [image: image10.png]— _min
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19.  Find the moment of inertia of an elliptic lamina.
SECTION C – (3 × 10 = 30 marks)

Answer any THREE questions

20. Two cars A, B are travelling with velocities u, v towards O along two perpendicular roads XO and YO. Initially they are at X, Y and XO = a, YO = b. Show that they will be nearest to each other after a time. 

21. A particle is executing a simple harmonic motion with O as the mean position and ‘a’ as the amplitude. When it is a distance a/2 from O, its velocity is quadrupled by a blow. Show that its new amplitude is 7a/2. 

22. If  [image: image12.png]
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 are the velocities  of a projectile at the ends of a focal chord of its path and v, the horizontal component of its velocity, show that [image: image16.png]- Pl




23.  When two smooth spheres collide directly, find the impulse imparted to each sphere and the change in the total kinetic energy of the sphere.
24. State and prove perpendicular axis theorem.
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