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S.Manly  Fall 2002
Problem 4 (18 pts):

‘While snorkeling in the Bahamas you get tired of the beautiful fish and examine the
makeshift diving platform your friends have constructed on the boat. It consists of 2
uniform, stiff, wooden beam with a mass of 10 kg and a length of 5 m pinned to a support so
that it can rotate freely about the pin axis. The pin is located at a distance of 2 m from one
end of the beam. The boat end of the beam is also held in place by a rope that makes an
angle of 30 degrees with the horizontal when it is taut. When your friend Max stands right
at the end of the beam (as shown in the drawing), what is the tension in the rope and the
force on the pin? Max has a mass of 70 kg,
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S. Manly Fall 2002

Problem 5 (15 pts):

Continuing your earstwhile studies of physics in the tropics, as you pass by the bar you stop
to study the machine that dispenses drinks called Bahama Mamas. For the purposes of
your study, you assume that this drink is an incompressible, nonviscous (no friction in the
flow) liquid similar to water. The machine consists of a large vat open at the top and a
strange looking spout with a pipe that varies in inner diameter (as shown in the sketch
below). You see four pressure gauges (Iabeled A-D in the sketch) that measure the pressure
of the liquid relative to the air pressure. The opening of the spout is a distance of 0.5 meters
below the top of the liquid in the vat. The vat diameter is large compared to the opening of
the spout. You measure the spout opening to have a radius of 1 cm,

a) (4 pts) Which gauge shows the highest pressure reading?

b) (4 pts) Which gauge shows the iowest pressure reading?

£

c) (7 pts) How long does it take to fill a cup of volume 500 ml = 500 cm® = 5210 m*?
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S.Manly  Fall 2002
Problem 6 (20 pts):

While out diving in some deep reefs you see an extra air tank being lowered to scuba divers
down below as shown in the sketch. The rope comes off a cylindrical spool with a radius of
20 cm and a mass of 2 kg. Assume the rope is massless and that the spool turns without
friction on its axis of rotation. Also assume that you can treat the spool of rope as a
uniform, solid cylinder. There is a brake on the spocl that creates a frictional force of 4 N
at the outer radius of the spool that opposes the motion of the spool. The air tank has a
volume of § liters = 5x10° m® and a mass of 20 kg. Assume the specific gravity of sea water
is 1.03. Calculate the tension in the rope and the acceleration of the tank. Show your work.
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§. Maniy Fall 2002

Exam 3 (December 3, 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):

Two masses (M1 and M2) are suspended from a horizontal bar that is supported at the
point shown in the figure below. Under the assumption that the mass of the bar is negligible
as compared to the supported masses, the bar will remain horizontal if

(circle the correct answer and support your answer with a short sentence or an equation)

a) L1=L2and R1=R2 R R2
b) L1=1.2 and M1=M i

dy (LHMID) = Y L1
e) Mi=M2
D (RMD=(R1M2) Ml
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Problem 2 (15 pts):

In a jammin' party in the Bahamas, a member of the local reggae band thrills the tourists
by standing on a barstool and spinning about a vertical axis while holding a full bottle of
rum in each hand stretched out to the side (as sketched below). The seat of the barstool
rotates without friction. Suddenly, the spinning dude drops both bottles of rum. Briefly
describe what happens to the entertainer’s motion just after the rum bottles are dropped.
Support your answer with physics arguments from material we have studied recently. (Not
to worry. The bottles of rum were caught by sunburned tourists and lived happily ever
after.)
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S. Manty Fall 2002

Problem 3 (22

You are in the Bahamas on a floating rubber tube being pulled by a boat in the ocean. The
sun is shining, The water is warm and blue. The sand is white. The bodies are beautiful.
And suddenly your mind wanders to physics! The propeller on the boat in front of you
spins clockwise 83 you see it from behind the boat as drawn in the sketch below. Also on the
sketch are seven vectors labeled A-G. Answer the questions below referring to this
drawing, A single vector may be the appropriate answer for more than one part of this
question,

a) (3pts) Which vector could represent the angular velocity of the propeller?
F KT headd (‘\-h
b) (3pts) Which vector could represent the angular momentum of the propeller?

E £ hond cule

¢) (4pts) Suppose the boat is slowing down. Which vector could represent the angular
acceleration of the propeller?

d) (6pts) Suppose the driver of the boat starts to turn left, which vector could represent
the torque on the propeller?
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€) (6 pts) As the boat turns left, does the fact that the propeller is spinning have any effect
on the front of the boat? That is to say, does it cause the front of the boat to rise a little,
drop a little, move left faster, move left less fast, or does it have no effect? Support your
answer with a short sentence or an appropriate equation or two.
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