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PHYS 172 - Fall 2010 Exam 3 Machine Graded Portion (70 points total)

1. A playground ride consists of a disk of mass M and radius R mounted on a low-
friction, vertical axle. The ride is initially at rest. A child of mass m runs in the x
direction at speed v along a line tangent to the disk, jumps onto its outer edge
and holds onto one of the railings shown. The disk plus child system begins to
rotate.

Which statement below is incorrect?

a. The linear momentum of the system is constant throughout this process.

b. The angular momentum of the system is constant throughout this process.

c. The child’s translational kinetic energy is not constant throughout this
process.

d. The angular momentum of the child about the vertical axle is not constant
throughout this process.



2. Tarzan, whose mass is 100 kg, is hanging at rest from a tree limb. Then he lets
go and falls to the ground. Just before he lets go, his center of mass is at a height
2.9 m above the ground and the bottom of his dangling feet are at a height 2.1 m
above the ground. When he first hits the ground he has dropped a distance 2.1 m
so his center of mass is 0.8 m above the ground. Then his knees bend and he
ends up atrest in a crouched position with his center of mass a height 0.5 m
above the ground. From the instant Tarzan'’s feet touch the ground to when he is
in the crouched position, what is the average force exerted by the ground on his
feet?

a) 7840 N
b) 3553 N
c) 2058 N
d) 980N

e) 5096 N



3. Abullet of mass 30 g is fired horizontally and at a distance 5 cm above the axis of
a cylinder of mass 10 kg, radius 10 cm and length 20 cm. The cylinder is initially
atrest and is free to rotate on a massless axle through it long axis. The bullet
adheres to the cylinder surface as it hits it. The cylinder begins to rotate at an
angular speed such that it completes one complete revolution in 0.209 s after
catching the bullet. Calculate the initial speed of the bullet prior to impact.

a) 1008 m/s
b) 2016 m/s
c) 3m/s
d) 3000 m/s
e) 55m/s

4. A 6 kg bowling ball moves across a floor with a speed of 5 m/s. The ball (rolling
while slipping on the waxed floor) also rotates at a rate of 4 complete
revolutions per second. The moment of inertia of the ball is 0.03 kg m2. What is
the total kinetic energy of the bowling ball?

a) 84.5]
b) 30]
c) 9.5]
d) 75]
e) 65.5]



5. Athinrod of length 1 meter and mass 500 grams lies on ice. A constant force of
5 N is applied to one end of the stick, initially at right angles to the stick. What is
the translational kinetic energy of the stick after .5 seconds?

>
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a) 6.25]
b) 2.5]
c) 5.0]
d) 3.63]



6.

It is sometimes claimed that friction forces always slow an object down, but this
is not true. If you place a box of mass M on a moving horizontal conveyor belt,
the friction force of the belt acting on the bottom of the box speeds up the box. At
first, there is some slipping, until the speed of the box catches up to the speed, v,
of the belt. The coefficient of friction between the box and the belt is ;.. How
much time does it take for the box to reach its final speed?

a) v/ug
b) uv/g
c) Mv/ug
d) Muv/g
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The figure below shows all of the quantized energies for a molecule. The
energy for each state is given on the graph, in electron volts (1 eV = 1.6 x 10-
197). At high enough temperatures, in a collection of these molecules, there
will be at all times some molecules in each of these states, and light will be
emitted. What are the energies in electron volts of the emitted light?

-0.2 eV
-0.5 eV

-1.1eV

Energy

-2.3eV

0.3,0.6,09,1.2,1.8,2.1eV
0.2,0.5,1.1,2.3eV
0.3,09,2.1eV
0.3,0.6,1.2eV



