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Note: You can use pencil or any pen in answering the problems. Dictionary, calculators and
mathematics tables are allowed. Please hand in both solutzon and this problem sheet.

ABSOLUTELY NO CHEATING!

Problems (20% each, total 6 problems, 120%)

1. Center of Mass: (20%) As shown in the figure to the
right, a system of three masses (mi, mz, and m3) located
at the x-axis position (X1, X2, X3), respectively. If m3 is
much larger than both mi, mz, where will be the center of
mass in terms of parameters given?

2. Conservation of energy: (20%) An object of mass m is

have two rigid particles collides head on. The two particles have
masses mi and m», and after collision the velocities are Vi and
V3, respectively. Show that the momentum after collision is a Fo

constant. . .,L ,,i_.

4. Rotational moment of inertia: (20%) Prove the rotational
inertia of an annular cylinder is %M (R? + R%). The hollow cylinder has outer diameter Rz
and inner diameter Ry, length L and the total mass is M; assuming it has a constant density
p.

. Mass-Spring system: (20%) In a horizonal mass-spring system, a mass m is attached to a
spring with force constant k. If you pull the mass with a force F, the spring has a

displacement x, and release it. (a) Describe the motion of the mass, (b) Assume this is a
perfect elastic spring, at what position the mass has its highest velocity?

raised to a height, as shown in the figure to the right, and falls ;;'77'7'
down to the floor. At the lowest position, what is its change in m - :
kinetic energy? (b) What is its change in potential energy? (c) |
What is its total energy change? { AV
3. Momentum conservation: (20%) Linear momentum 2}, ,1 \L

conservation is a consequence of Newton’s 3™ law. Now we i
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