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1.(10%) The magnitude F of the damping force cxerted by the air on a baseball as it falls is nearly proportional to the
speed squared: F = ov’, where the preportionality constant ¢=0.0013 N §'/m’. Determine the terminal speed of the

baseball in air.

2.(20%) An cpen door of mass M is at rest when struck by a ball of clay (5 +) of mass m as shown in the figure.
The clay sticks to the door after the collision. (a) Find the resulting angular speed of the door. (b) Find the change
in kinetic energy of the system (door plus clay). (c) Find the impulse acted by hinge to the system during the

collision.
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3. (15%) For a Carnot engine with one mole of ideal monatomic gas, the cycle is shown in the figure below. Find (a)
the volume of the system at state 3, (b) he heal released at Tower temperature, and (c)the efficiency of this

engine
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6. (15%)
(a) What is Ohm's law? Wrile down its microscepic form.

(b) Derive the relations beiween resistivily and the microscopic parameters of a conductor.

(¢)Explain why the resistivity of a metal increases with temperature?

7. (10%}) Explain why a metal plate can be used to shicid the ac magnetic field.
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