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1. Find the radial and transverse components of acceleration. 15
Or
(@) Find the components of velocity and acceleration along rectangular
cartesian axes. 8
b) Prove that the acceleration of a point moving in a plane curve with
uniform speed is p¥2. 7
2. State Newton’s laws of motion and discuss their deductions. 15
Or
(@ Derive the principle of conservation of linear momentum. 8

(®)
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A particle is acted upon by a force ¥ =—-.7 where K is constant. Find
r

the potential energy of the particle at distance r, from the pole, where

r = a, is some standard position where || = r. 7
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3. Attempt any two of the following : 10
(@) Find the greatest height attained by the particle, moving with initial

velocity u and making an angle o with the horizontal.

b) Show that for a given velocity of projection there are, for a given
horizontal range, in general, two directions of projection which are
equally inclined to the direction of maximum range.

(c) Prove that if the time of flight of a projectile over a given horizontal
range R, is t and T seconds for two angles of projection o and §, then
prove that t2cota = TZ2cotp.

(d) When a particle is projected at an angle o with the horizontal, the
horizontal range is R and greatest height is H, prove that :

4H
o = tan—1 [?)
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