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1. (20pts) Short Answer Questions

L (a) Convert the energy of 1.00hp - A (horsepower hour) into J (Joule).
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4 (b) The distance from earth to sun is about 8 light minutes. How much is
this in miles?
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b (c) Estimate the number of grains of sand in 1ft* of sand.
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4 (d) Estimate the diameter d that a stadium would have to have in order to
accomodate the world population (6 billion people) for a rock concert
(the area of a circle is A = £d%). How does that compare to the size of
greater Los Angeles?
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1 (¢) In an action movie there is a car chase where a motorcycle is riding
on top of a truck. The truck is driving at 82%¢ on a highway and
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motoreyele is moving at 375" with respect to the roof of the truck in
the opposite direction to the truck. What velocity (in ) does the

motoreyele have with respect to a bridge across the highway?
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2. (20pts) In his latest scheme to catch Tweety, Sylvester has set up a
catapult on the balcony of a house. His goal is to reach Tweety located in a
cage on the balcony of the house on the opposite side of the street. Sylvester
launches himself upwards at an angle of 30° to the horizontal at a speed of
10, Sadly this is an insufficient speed, and Sylvester slams into the wall of
Tweety's house. Suppose that the street is 15m across.
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(a) What height dnes Sylvester reach above his launch point?
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5 (k) What is his time of flight before impact?
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(c) Where does he hit the wall (relative to his launch point)?
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(d) What is his speed and direction of motion on impact?

Vi = 0% cos 30" = K60 F
V = V#I,r? ‘}{' “JZ.Q-E




3. (20pts) Another scheme to catch the roadrunner has failed. A 100kg
safe falls from rest from top of a 25m high cliff toward Wile E. Coyote, who

is standing at the base.

,{ (a) Wile E. Coyote is 1.5m tall. With what velocity does the safe hit his
head?
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- (b) When the safe comes to rest, Wile E. Coyote is compressed to 10cm.
What work is done on him during this crash? (Hint: Use the work-

energy theorem!)
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1; (c) What is the average force exerted on Wile E. Coyote during this crash?
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{; (d) If we assume that Wile E. Coyote is a cartoon character and can be
approximated by a spring, determine his spring constant. (Hint: Use
conservation of energy!)
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4. (20pts) Tom, the cat, is sleeping peacefully on the top of the kitchen
table when Jerry, the mouse, connects him with a fully streched string to a
5.1kg pan on the edge of the table. Tom is a 4.5kg cat and has a coeffitient
. = 0.30 of kinetic friction with the table top. Jerry pushes the pan off the
kitchen table an m starts siiding towards the edge.

¢ fom starts sliding g
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q (a) Draw all the forces acting on Tom and on the pan on the diagram.

(b) What is Tom's acceleration?

E‘M}ZU B
3 } —~> {nam]q=3[ A }Hkl-h)

=D =Wy My "
e _j___ﬁ’ 51
G (c) After 0.80s the pan hits the kitchen floor. What is Tom's velocity and
momentum at this point? (If you couldn't solve problem (b), assume
that Tom's acceleration is 5.05%)
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9 (d) At the same time that the pan hits the kitchen floor, Tom hits a 7.2kg
goldfish bowl. He holds on to the bowl. What is the velocity of Tom
and the bowl after the perfectly inelastic collision?
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5. (20pts) Homer Simpson (95.0kg) is lying on the roof of his house about
to slip off. The roof is inclined at an angle of 30.0° to the horizontal. The
coefficient of static friction between Homer and the roof is p, = 0.450. In
order not to slip off the roof, he is holding on to the leash of Santa's Little
Helper (SLH, Bart’s dog) who is sitting on the top of the roof. The angle
between the leash and the roof is 30.0° (see sketch).
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(a) Draw all the forces acting on Homer into the diagram.

(b) Write the - and the y-component of Newton’s first law.
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{c) What is the magnitude of the force with which SLH has to pull on

the leash in order that Homer doesn't fall? (Hint: Use the coordinate
svstem indicated in the diagram.)
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(d) SLH can pull with a maximal force of 163N on the leash. How many
80.0g doughnuts can Homer carry on the roof without slipping off?
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