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Q3

A particle of mass m is acted upon by a force whose potential energy is given by

U(x) = ax’-bx’, where a and b are positive constants.

(2)
(b)
(c)

(d)

Find the force F producing this potential.
Find the equilibrium positions, and state whether they are stable or unstable.

Sketch the potential energy curve.

4a’

Discuss the motion if £, =2E,, E, = ?" and E, = —E, where E, = e



Q4

Consider a particle of mass m whose motion starts from rest in a constant gravitational field. If a
resisting force proportional to the square of the velocity (mkvz) is acting along the y-direction, find
the distance the particle falls while accelerating from v = 0 to v = 0.5 v, where v; is the terminal \

velocity of the particle. €
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Q.5

A rocket traveling through the atmosphere experiences ONLY a linear air resistance force given by

—kv. Find the final speed of the rocket in terms of the u (the exhaust speed), m (the final mass), mg

= : d
(the initial mass) and o (a constant given by d—T =—ka).



