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1. (25 pomts) A pendulum consists of a string of length L and a bob of mass m. The string is
brought to a horizontal position and the bob is given the minimum initial speed enabling the
pendulum to make a full turn in the vertical plane. (a) What is the minimum kinetic energy K of
the bob? (b) What is the tension in the string when it is at the initial position?
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2. (25 points) A mass of m1 with initial velocity V1 approaches another mass of m2 initially at rest to

make 2 head-on collision. Mass m2 is attached by a spring of stiffness k that is initially relaxed.
During their collision, find the maximum compression of the spring (assuming there are no
energy losses because of the spring).
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3. (25 points) A large constant horizontal force FW is applied to a uniform solid cylinder of

mass M and radius R by a string wrapped around the cylinder. The cylinder is rolling without
slipping on the horizontal surface. Find (a) the acceleration of the center of mass of the
cylinder, and (b) the magnitude and direction of the friction force on the cylinder.
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4. (25 points) A man of mass m clings to a rope ladder suspended below a large hot air
balloon of total mass M (including the basket and the ladder). The balloon and the man
are initially stationary relative to the ground. If the man begins to climb up the ladder at a
given constant speed v relative to the ladder, (a) in what direction and at what speed
relative to the ground will the balloon move? Any gravitational effects are not relevant
in this problem. (b) If the man then stops climbing, what is the speed of the balloon?
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