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PHY203
Exam #3
Chapters 8-10
Mon., 12/11/17



Exam3F17

Two disks traveling on an horizontal, frictionless surface, collide and stick

together. The masses and speeds before the collision of disk A are 2.50 kg and
3.00 m/s and of disk B are 3.50 kg.and 4.00 m/s.

a. lIs this collision elastic &qmelastlc
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b. Which of the following are conserved in the collision? (Circle all that apply.)
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c. Find the momenta of the two disks, pa and ps, before the CO||]SIOn in vector
notation.
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d. Find the velocity in vector notation of the 2-disk system after the collision




2. A thin spherical shell has a mass of 4.50 kg and a radius of 0.750 m. It is
rotating about an axis through its center with angular speed of 5.50 rad/s in a
clockwise direction.

a. Find the moment of inertia of the shell.
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b. Find the angular momentum of the shell in vector notation. Assume out of the
page is the +z-direction.. .
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d. Find how long it takes the shell to rotate through 900°.
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e. If an energy of 75.0 J was added to the shell, find the new angular speed of the
shell.
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3. A ball of mass 3.00 kg is attached to a string of length 1.=0.750 m. Initially it is
at rest at y=0 as shown above. It is released and swings down, eventually hitting
and sticking to the 2.00 kg rod of length 0.750 m at the bottom of the swing.

a. Find the speed of the ball at the bottom of its swing, just before it hits the rod.
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b. Find the angular momentum of the ball about the pivot point (at the top of the
string) just before it hits the rod and write it in vector notation. Assume that the z-
axis is positive "out of the paper".
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c. Find the angular momentum of ballrod combination just after the collision and
write it in vector notation.
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d. Find the moment of inertia of the rod with the ball stuck to it.
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Exam3F17alt

1. Two disks traveling on an horizontal, frictionless surface, collide and stick
together. The masses and speeds before the collision of disk A are 3.50 kg and
1.50 m/s and of disk B are 2.50 kg and 3.00 m/s.

a. Is this collision elastic or inelastic?,

b. Which of the following are conserved in the collision? (Circle all that apply.)
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¢. Find the momenta of the two disks, pa and ps, before the collision in vector
notation.
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d. Find the velocity in vector notation of the 2-disk system after the collision.
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2. A thin spherical shell has a mass of 5.50 kg and a radius of 0.750 m. itis
rotating about an axis through its center with angular speed of 6.50 rad/s in a
clockwise direction.

a. Find the moment of inertia of the shell.
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b. Find the angular momentum of the shell in vector notation. Assume out of the
page is the +z-direction..
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¢. Find the kinetic energy of the shell.
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d. Find how long it takes the shell to rotate through 800°.
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e. If an energy of 65.0 J was added fo the shell, find the new angular speed of the
shell.
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3. Aball of mass 4.00 kg is attached to a string of length L=0.850 m. Initially it is
at rest at y=0 as shown above. It is released and swings down, eventually hitting
and sticking to the 3.00 kg rod of length 0.850 m at the bottom of the swing.

a. Find the speed of the baII at the bottom of its swing just before it hits the rod.
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b. Find the angular momentum of the ball about the pivot point (at the top of the
string) just before it hits the rod and write it in vector notation. Assume that the z-
axis is positive "out of the paper".
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c. Find the angular momentum of ball/rod combination just after the collision and
write it in vector notation.
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d. Find the moment of inertia of the rod with the ball stuck to it.
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e. Find the angular speed of the rod/ball combination just as it starts to swing up.
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