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Final Exam (December 18, 2002)
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):
Circle the correct answers. Be careful, no partial credit will be given on this problem.

The displacement of an object during any time interval is always the distance
it travels during that same time interval.

a) _greater than or equal to
b) less than or equal to
c) equal to

d) greater than
e) much greater than

In which graph of v versus t does the particle end up farthest from its starting
point?

c) 3
d) 4
e) 5
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‘When an object is moving in a circle at constant speed, its acceleration is

a) constantly increasing,
b) constant in direction.

¢) _zero.
d) constant in magnitude.
€) constant in both' magnitude and direction.
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Problem 2 (10 pts): ne
/10

The best rebounders in basketball have a vertical leap (that is to say, the vertical movement 10
of a fixed point on their body) of about 120 cm. How long are they in the air? Show your 110
work. /10
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Problem 3 (10 pts):

A good quarterback in American football throws the ball with a "tight spiral.” This means
that the ball is thrown with one of the points forward spinning about the axis that passes
through the points. Please briefly explain why the ball is best thrown this way using
physics concepts we have studied this term.
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Problem 4 (10 pts):

A 10 kg box is held stationary by a large spring on a frictionless inclined plane that make an
angle of 30 degrees with the horizontal. The spring has an unstretched natural length of
0.5 m. While holding the box stationary on the plane the spring is measured to be 0.6 m
long.

(a) What is the spring constant of the spring? Show your work.
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(b) Finding the box held motionless by the spring on the inclined plane, Bill pushes the box veloct ™
0.2 m up the inclined plane. How much work did Bill do? .
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{c) How much work was done by gravity as Bill pushed the box up the inclined plane?

Nﬁrw = TMgbn = oq9x Touke

Maximal extension of
spring while holding
7 box stationary on
plane.

Natural length'of spring
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Problem 5 (10 pts);

A simple pendulum is constructed from a mass of 0.3 kg and a (massless) string of length 1.2
meters hanging from the ceiling of a rocketship sitting on the surface of the earth. The
‘mass is displaced such that the string is displaced by 10 degrees from the vertical.

a) What is the period of the motion of the pendulum? (show your work)

1
T Lﬁ/% = 2% /Z’_E’—YJ Seomdls

b) If the rocketship is sitting on the surface of the moon what is period of the mation of the
pendulum? (show your work)
(Muoon=7x107 kg, Rynor=1.7x10° m, G=6.7x10"" Nm'/kg’)
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Problem 6 (10 pts):

President Jackson, upon hearing that students were serving substandard beer at certain
competitive festivities, decides to have a barge of decent beer brought up the Genessee for
distribution among deserving students. On the way up the river, the barge becomes
00 siranded on a sand bank that is 1 m below the surface of the water. Suppose the barge has

jo¢ /ntfn.mWfI’kg and the barge captain, who is the sole crew member, has a mass of 80 kg.
Assume each case of beer has a mass of 20 kg. Consider the barge to be constructed with a
rectangular bottom and straight sides. The bottom of the barge measures 10 m by 6m.
Recognizing his predicament, the barge captain throws cases of beer overboard until the
barge floats free. How many cases of beer remain on the barge to be delivered to the
students? Show your work,
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Problem 7 (10 pts):

Two cars travel down a straight, level freeway in the same direction in Wyoming in
January. The one in front moves at 2 m/s and weighs 20000 N. The one in back moves at 8
m/s and weights 35000 N. Suddenly, the road becomes icy and there is no friction between
the car tires and the road. Unable to slow down, the back car collides with the car in front.
The bumpers of the two cars become locked together and the two cars slide down the road

together.
a) What is the speed of the two car combination after the collision?
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Hey, M m, 9 = 2000 = 7
. ! }—7 v = = 357
IO R = = M, 4= 300 =7 M 3T kg

. P ~ -
WO CENC2 ek Lo u( Moreadion
MY, MY, = M)V
voo MV, (zour)z +(35M) € o S-%""_g
Mam, (20 +3571)

b) The two cars, still stuck together, finally come to the end of the icy part of the road.
How far do the cars slide on the dry road assuming all wheels are locked and the
coefficient of kinetic friction between the car tires and the road is 0.35?
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Problem 8 (10 pts):

‘While traveling in the Australian outback you wake up in the middle of the night
and hear a strange instrument being played. You are certain it is an instrument
based on a vibrating air column of some sort (like a flute or a horn of some
description). You detect the following frequencies being emitted: 100 Hz, 300 Hz,
500 Hz and 700 Hz. From this, what can you conclude about the instrument? Be
sure to show how you arrived at your answer.

a) Itis closed at both ends.
b) Itis open at both ends.
¢) Itis longer than it is wide.

{_d) Itis open at one end and closed at the other end.)

€) You cannot conclude any of the above about the instrument.
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Problem 9 (10 pts):

Welcome to the Navy! You are far out to sea on a ship and the Captain has heard
you tell a friend that you are a physics whiz. So, he has just handed you a device,
called a sonar, that can emit and detect sounds underwater. Your instructions are
to use this device to detect enemy submarines underwater. The Captain would like
to know the distance to any such submarine and the relative velocity of such a
submarine with respect to his ship. Please explain briefly how you can use the sonar
to provide the requested information to the Captain.
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Problem 10 (10 pts):

Calculate and circle the correct expressibn for the moment of inertia of a uniform, thin,
triangular plate about an axis through one of the vertices (as shown in the sketch). For this

/
o &0‘3
triangle, let the sides be of equal length L and let the mass be M. You must show your work S [)/y»
in order to receive any credit on this problem. ;(
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