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In all problems, neglect air resistance and take g = 9.80m/s| unless stated otherwise,
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A, 35 points; show the details of vour calculations; put a box around each final anewer

A block of mperss s is attached to a Hooke's-law spring with force const-an-
and is on rizont.al surface. The block is slowly pulled by an external force from its
equilibrium position a distance of 0.50m and released. The block JUst manages 1o return to
its equilibrium posision before stopping completely.

) X,50  Xe= 0.80m
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1. [9pts’  How much work (sign and magnitude) does the spring force do on the block
on its retwrn trip from the release point to the equilibriurn position?
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2. [3pts] What is the energy dissipated by friction during the return trip?
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3. 8pts etes
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G\ 10 pts;  If friction were not present, what would be the speed of the block when it
reaches the equilibrium position,

(ne the mageitude of the impulse on the block for the return trip.
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1.  7points  Determine the velocity {speed and direction) of the center-of-mass (of the
bullet and bob system; before the collision?
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-2, [10 points] Determine the spleed of the bob just after the collision?
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3. {8 points’ Determine the magnitude of the 1 ipulse on the @due to the collision.
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4. [10 points]

— Was total momentum conserved during the collision? If not, by how much did it

change® e m e
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— Was total mechanical energy conserved during the collision? If not, by how much
did it change?
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C. Multiple-choice questions 30 pts. (5 pts. each!

‘Each question should be solvable by simply identifving the correcr principle and/or equa-
tion(s;. Write down the appropriate equation(s] and solve, and circle the correct solution.
If an incorrect answer is circled, some partial credit will be awarded if the appropriate work
is written clearly, coherently, and completely in the space adjacent to the the multiple-
choice answers,

If a multiple-choice question takes you more than about 2 minutes, move on, do the other
multiple-choice questions and the two long problems, and come back to it later. Pace vourself.,

1. An object moving along the z-axig is acted on by a single force given by F, = {32 —4z) N,

[

where z is measured in m. By how much does the kinetic energy of the ¢bject changeas

it moves fromz=0mtox =—2m"? = . = A
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(\ A 2.0kg ball is thrown off of a cliff at a speed of 5.0m /s 0 m/s at an of 30° above the horizontal,
and hits the ground later with a speed of 10.0m/s. m/s. How high is s the cliff?
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3. A pendulum bob has a speed of 1.4 m/s when it is at its lowest point of oscillation. How
high above its lowest point does it reach?
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4. A block of mass,100.0kg is set into motion up inclined plane with an initial.

speed of 6.00m/s. It stops after moving 1.0m higher. What mechanical energy was
dissipated? V. =
Al + AU = — 7[{“’5{
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. A 5.0kg ball falling vextically hits the floor with a speed of 3.0 m/s and rebounds with a

speed of 1.0m/s. Whart is the magnitude of the impulse exérted on the ball by the floor?
(a) 20.0N-s g’(,_(;g)) =

{b) 15.0N -
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(e} Cannot be determined unless we are told whether or not the collision is elastic.

6. A man standing on a railroad track throws a ball at 30 mph directly at an oncoming train
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which is moving at 20 mph towards the man. After making a perfectly elastic collision,
the ball bounces straight back towards the man. With what speed?
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(¢) 30 mph ¥ M
(d} 20 mph

(e) 10mph 20r2(3d) = 7



