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Homeworks are important as they help solidify concepts discussed in class. You learn by doing, so you should try
these first using your class notes. However, feel free to consult me, other students, your TAs, or the text for help.
These problems will be discussed in your recitation sessions, and you will benefit more if you work on them before
you go to recitation. Remember to use The Ten Steps to Problem Solving when constructing your answers. If needed,
please approximate acceleration due to gravity as g = 10 m/s2.

1. Two blocks between a massless spring. Two blocks, one of mass 2.0 kg and the other of mass 3.0 kg, are held
stationary on frictionless, level surface. There is spring of spring constant 120 N/m between them that is compressed
30 cm from its equilibrium position. The blocks are released, and they move apart. The spring, which has negligible
mass, simply falls to the ground after it has expanded.
(a) What is the final kinetic energy of each block? Does each carry away the same amount of kinetic energy? Explain.
(b) What is the final momentum of each block? Does each block carry away the same amount (magnitude) of momen-
tum? Explain.

2. A completely inelastic collision. Two blocks, one of mass 5.0 kg and the other of mass 3.0 kg collide. The first is
travelling at speed of 3.0 m/s while the second has a speed of 4.0 m/s. Right before the collision, the angle between the
directions of the two velocities is 53◦. They have a completely inelastic collision.
(a) What is velocity (speed and direction) of the two mass right after the collision?
(b) How much kinetic energy is lost in the collision?

3. One-dimensional inelastic collision. One block of mass 10.0 kg is travelling at a velocity of 2.0 m/s when it collides
head on into another block of mass 4.0 kg travelling in the opposite direction with a speed of 5.0 m/s. The blocks recoil
along the same line of motion they had before the collision. The collision is inelastic, and suppose that 20% if the
initial kinetic energy in the collision is lost to nonconservative forces.
(a) What is the velocity of the first block after the collision?
(b) What is the velocity of the second block after the collision?
(c) What are the ratios of initial to final speed for each block? How about the ratios of kinetic energy for each block
before and after the collision?

4. Two colliding pucks. A puck of 1.0 kg has a velocity of 2.0 m/s in the positive x-direction right before it collides
with another puck of unknown mass initially at rest. Suppose that the first puck is deflected by an angle of 90◦ from
its original direction with a speed of 1.0 m/s, and further suppose that the collision is perfectly elastic.
(a) What is the initial kinetic energy of the system?
(b) What is the initial momentum of the system?
(c) How much kinetic energy does the first puck lose in the collision?
(d) What is the mass of the second puck?
(e) What is the final velocity (magnitude and direction!) of the second puck directly after the collision?


