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Q1-(26 pts) A spherical howling bail with mass

M and yadius R rolls down a ramp that is inclined {f'l Y
at an angle § Lo the harizontal. (For the hewling AU
L ) . . K
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a) Assume B is small and the ball rolls without slipping. What are the bail’s aceelaration and
the magnitude of the friction Toree on the hail?
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1) Assume p, is the coelTicient of static friction between the ramp and the ball. Find owt an
expression for the maximum angle  for which the balbwill roll withoul slipping.
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Q3-(25 pts) A small bead pl mass m can move
on a fixed horizontal wire without friction as
in the figire. The bead is connected to an ideat
spring of spring constant k, and the other end
of the spring is connected to a lixed pointata
perpendicular distance d from the wire
Unstretched length of the spring is very snall,
and can be taken to be zero,
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a) What is the period of oscillations of the bead around its equilibrium position?
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b) What is the amplitude of the simple harmonic motion if we give Lhe bead an initial

velocity of v, at its equilibrium position?
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¢) Find the position of the bead as a function of time, x(¢), for the case in part b.
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Q4-(25 pts) In this problem, you will explore what would happen if the attractive
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gravitational force was /= *”‘}.13 2 being a given constant, - the distance between
phjects, nyy and 1y 11MASSES of the objects (Le, we have the third power of the distance
istead of the second power). Consider a planet ol mass M and radius ®, and assume
that the force is the same for spherical bodies and point particies,

a) What is the orbital period ol a small satellite un a civenlar orbit ol radius 287
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b} What is the gravitational potential energy of the satellite in part a?
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¢) What is the minimum initial velocity needed to escape the surface of this planet and
never retwrn? This is called the escape velocity,
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