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5. Manly Spring 2001

P121 Final Exam (May 10, 2001)

Please read the problems carefully and answer them in the space provided. Write on
the back of the page, if necessary. Show all your work. Partial credit will be given.

Problem 1 (10 pts):

A baseball player hits a ball straight up at 100 km per hour. How much time elapses R |
between the moment the ball leaves the bat and the time it hits the ground. Assume the —
ball is one meter above the ground when it leaves the bat. Ignore air resistance and any
rotational motion of the ball. "
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Your mother's car is stuck in the snow. She has to get to work and has asked for your
help. You try all the usual tricks such as shoveling around the tires and putting sand
around the tires. Nothing seems to work. Then you tie a rope to the car and pull with all
the force you can muster (see the left hand figure). No luck Then you tie the ropeto a
tree and push as hard as you can in a direction perpendicular to the rope (see the right
hand figure). The car moves and is eventually freed. Assume the magnitude of the force
that you are able to exert on the rope is identical in both cases and that the rope can
stretch slightly. Explain why the latter approach worked. Use diagrams and equations as
needed.
| tree

\>_
@/”__)QK‘ j e T

In Ha 15 s e G s bet puiled ity o foree < F 1,
T the 22 Gase Hhu Bbg Blooy pulleh wtnc Force(T[ > (F beconne (F{ aTs
Qs o Component 6F The Tl force T on Hhrcon
Th The reque Mokes cn cnsle  woitt Hhe orgeaal) Arect o of He e,
Fod T ow relda (>.j F=2Ts.@ (e iegran) (ome, Fom
Ao vwonkin, SFz0 m daetion - horopr. Ler 6° bo. FM@KC%
Tlen SXgF ,/

7>F = The cao Motz <

L e 7z L A e .
C yﬁp' Ye :(Ve’;vwc ~ 4= zi,_"g b VEY ”‘“ﬁ(ci’ 7)2"(3 Y)'qu’ :( Vﬂf/\/-koﬁ



N
J
University of Rochester NAME SOL/V\ ‘?JAZ/ %7

P12
5. Manly Spring 2061
Problem 3 (10 pts):

A cork bobbing on the surface of a lake has the vertical displacement as a function of time given
by the graph below.

(a) What is the amplitude for the harmonic motion of the cork (look carefully!)? g oy

(b) What is the period of the simple harmonic motion of the cork? Z—-{ S
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(c) What is the frequency of the water wave passing by the cork? 5
S A
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(d) What is the wavelength of the water wave passing by the cork (assume the velocity of the

wave is 1 m/s)? A
~ M - -

(e) Write a mathematical expression that describes the vertical motion of the cork with time. W /\&
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