(1) (20 points-5 each question)
A bat strikes a 0.200-kg baseball. Jus

at 40,0 m/s; when it leaves the bat, the ball is

above horizontal with a sp

1-b) What was the direction of the average force

clearly your reference frame if you give an angle)

1-c) What was the work done by this force?

eed of 50.0 m/s. The ball and bat are in contact for 2.00 mg
1-a) What was the magnitude of the average force vector exerted by the bat on the ba'n?

¢ before impact, the ball is traveling horizontaly, tog

traveling to the left at an angle of 35 5

vector exerted by the bat on the ball? b

1-d) What was the average power delivered by the bat?
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(2) (20 points)
Two small balls (consider them particles) A and B, are suspended side by side from two strings of
length = 1m sO that they touch when they are in equilibrium, as seen in the figure. The body A
has a mass m = 0.20 kg and the body B has mass om = 0.40 kg. The left ball, A, i pulled aside

20 m with respect to where it

with its string extended and released from rest from a height h = 0.
d at the lowest point of its path collides elastically

was. The ball A then swings as & pendulum an

with B.
2-a) (7 points) How high does the ball B swing after the collision and in which direction (before

turning back down).
2-b). (7 points) How high does the ball A swing after the collisio
turning again back down)
2-c) (6 points) Both balls return back and collide elasti i ( i

) : . astically again at the lowest point where the
collided first. How high will each ball swing after this second collision? 5 k
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(3) (10 points)

A crate of mass m is pushed up a ramp inclined upward at an angle ¢ above the horizonty) b
exerting a constant horizontal force of magnitude F' on the crate. The coefficient of kinetic fric,tion
between the ramp and crate is u. Use work-energy considerations to find the crate’s speed 5
distance L up along the ramp, if its speed at the bottom of the ramp is vp. Give your answer i,
terms of 6, L, F,m, pt, vo and g as necessary.
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(4) (30 points)
A block of mass m is on a horizontal surface to the right of an unextended and uncompressed
horizontal spring attached to a wall, as shown in the figure. The block is not attached to the
spring. Another block of mass m/2 comes horizontally from the right and hits the first block with
a speed vy, after which the spring is compressed. There is a cocfficient of kinetic friction g between
the blocks and the surface. Treat the blocks as particles. Express your answers in terms of some
or all the mentioned parameters and g, as necessary.

4-a) Assuming that you know the spring constant k of the spring, find the maximum compression
of the spring.

4-b) Assume now that you do not know the spring constant but observe that after the blocks
compress the spring maximally, the blocks move back right and stop exactly when the spring reaches
again its natural (unextended and uncompressed) length. What is the maximim compression of
the spring in this case?

4-c) What is the spring constant & of the spring in the case of question b)?
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