}Arectangular block of mass M = 500 g (grams) rests on a horizontal surface. The coefficient of kinetic friction
. between the block and the surface is px = 0.2. A bullet of mass m = 2 g fired horizontally strikes the block. The
" block slides a distance L = 1 m before stopping.
a. (10 pts) Find the speed of the bullet before it struck the block
b. (5pts) Find the fraction of the bullet’s original kinetic energy that is lost as internal energy.
c. (5pts) If the bullet traveled 2 cm into the block before stopping, what was the average force (in Newtons)
exerted on the bullet as it stopped in the block?
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T

, 4/{11 astronaut in the space shuttle (no gravity) squirts a steady stream of sand, with constant mass per unit
ength A, into a bucket with velocity V;. Assume the sand collides inelastically with the bucket and is collected
in the bucket.
a) (10 points) Find the equation of motion for the bucket, expressing the acceleration of the bucket, dv/dt,
in terms of M(t), Vs, and the mass of sand striking the bucket per unit time, dm/dt.
b) (5 points) Derive an expression for dm/dt in terms of A, v(t), and ¥;.
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5. A 300-g wood block is firmly attached to a horizontal spring. The block can slide along a table with a
coefficient of friction 0.40. A force of 20 N compresses the spring 20 cm. Assume Ws = .
a) (10 points) If the spring is released from this position, how far beyond its equilibrium position will it
stretch on its first swing?

b) (10 points) What total distance will the block travel and how much thermal energy will be produced by
the time it comes to rest?
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