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(—)Energy in simple harmonic motion (#407)
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(=) Rotation and gravitational law (¥ 30 47
1. What is centripetal force? What are its sources and how to calculate its amplitude? (15 70')
2. (a)The fastest possible rate of rotation of a planet is that for which the gravitational force on

material at the equator barely provides the centripetal force needed for rotation, why? (5%")
1
(b) Show that the corresponding shortest period of rotation, T, is given by T=(?:;)E, where pis

the density of the planet, assumed to be constant throughout the planet. (1073)

(=) Drag force at very low speeds (3£304)
At low speeds (especially in liquids rather than gases), the drag force is proportional to the speed
rather than its square, i.e., F = =C1rv, where C1 is a constant, r is the radius and v is the velocity. At
time t = 0, a small ball of mass m is projected into a liquid so that it initially has a horizontal velocity
of u in the +x direction. The initial speed in the vertical direction (y) is zero. The gravitational
acceleration is g.

(a) Write down the differential equations of motion in the x and y direction. (104)
(b) What is the horizontal component of the ball’s velocity at time t? (57)
(c) What is the vertical component of the ball’s velocity at time t? (547)
(d) After how many seconds is the vertical speed 99% of its maximum value? (5%)
(e) Answer the questions under b) and c) for the limiting case that t becomes infinitely large. (5

)




