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Foundation course in Science & Technology — Level 02
Continuous Assessment Test — I (CAT - I) 2014/2015
PAF2202/PAE2202— Combined Mathematics I

Duration: - One & Half (1%) Hours.

Date: 28/02/2015

Time: 9.30a.m. — 11.00a.m.

(1) The diagram shows the cross-section of a wedge fixed to the horizontal ground. Its smooth
faces PA and PB are inclined at 60°and 30°to the ground. A string passes over the small
smooth pulley p, with particle of mass m and km attached at its ends. Show that the particle

of mass m will accelerate towards p provided that & > V3.

If k=2, find tension in the string.

If k=2;and the PA and PB are rough, u being the coefficient of friction between each

particle and plane, show that the particle of mas

mo ka
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s m will move towards p if s <

30°

£ £60°

(2) A smooth sphere A of mass 2m, moving on a horizontal plane with speed u, collides directly with
another smooth sphere B of equal radius and of mass m, which is at rest. If the coefficient of
restitution between the spheres is e, find their speeds after impact.

~ The sphere B later rebounds from a perfectly elastic

Prove that after this collision the speed of B is %(l

vertical wall, and then collides directly with A.

+ e)2 u and find the speed of A.



(3) A particle A of mass m is held on the surface of a fixed smooth soiled sphere centre O and radius a

at a point P such that OP makes an acute angle cos™ ( % ) with the upward vertical, and is then

released. Prove that, when OA makes an angle & with upward vertical, the velocity V of the particle

. 1
is givenby V?* = Ega(?) —4cos 9).
Provided that the particle remains on the surface of the sphere, and find the normal reaction on the
particle at this time.

Deduce that the particle leaves the surface when OA makes angle 7% with the upward vertical.
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