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Answer All Questions.

1. (a) A particle moves on an orbit with central force f—;— Prove that the orbit is an

ellipse or parabola or hyperbola according as v? — i—g——i— 0.

(b) A particle describes an ellipse of eccentricity e about a centre of force at a
focus. When the particle is at one end of a minor axis, its velocity is

doubled. Prove that the new path is a hyperbola of eccentricity V9 — 8e?.

2. A particle, of mass M, is projected vertically upwards in a cloud. During the
motion, the particle absorbs moisture from the stationary cloud so that the particle
is at distance x above the point of projection, moving with speed v, it has mass

M(1 + ax) where a is a constant. The initial speed of the particle is +/ 2gk.
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(a) Show that - T oov =29

(b) Show that the greatest height, 4 is given by (1 + ah)3® = 1 + 3ka.







