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Exam3S18

1. Two disks traveling on a one-dimensional track (x-direction) collide into each
other. The masses and speeds before the collision of disk A are 5.50 kg and 4.00
m/s and of disk B are 3.00 kg and 3.50 m/s.

a. Assuming the disks stick to each other, which of the following are conserved

in the collision? (Circle all that apply.)
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b. Find the momenta of each disks, pa and pg, before the CO”ISiOI’] in vector

notation. o . - | ) .
. Pivp o o Fh >
..... ; J - - ) 7 {w} f a’_& ;f ' - 2':; i

¢. Assuming the disks stick to each other after the collision, find the final velocity
of the disks after the collision in vector notation.

e s e s PO VIR ‘:}? Fheh '(Y\:?j- o
%/:} k;{[ 3 - ;ﬂ, v ;’é‘ (f : ‘5,; t:, g ‘ e} ';F .jj‘@ «:;f» floc 28 i J y . I’z} A
d. Instead, assuming the disks collide elastically, which of the following are
conserved in the collision? (Circle all that apply.)
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e. For the elastic case, explain briefly how you would find the velocities of the
pucks after the collision.
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2. A thin spherical shell has a mass of 4.50 kg and a radius of 0.750 m. Itis
rotating about an axis through its center with angular speed of 5.50 rad/s in a
clockwise direction as seen from above.

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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A force of 25.0 N is applied to the edge of the shell in a direction tangent to the
shell as shown above.
d. Find the torque on the shell in vector notation.
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e. Find the new angular speed of the shell after the force has been applied for
2.00s.
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Tap View

3. a. A solid disk of mass 3.50 kg and radius 0.750 m is rotating clockwise as
viewed from above with an angular speed of 4.50 rad/s .

a. Find the moment of inertia and the angular momentum of the disk and express
the angular momentum in vector notation. Take the z-axis in the positive direction
as out of the paper (for the figure on the Ieft) ("up" in the flgure to the right).
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b. A blob of clay of mass 1.45 kg is dropped onto the moving disk at a distance of
0.500 m from the center of the disk and sticks to it. Assume the clay is traveling at
a speed of 4.00 m/s in the vertical direction just before it hits the disk. Find the
linear momentum of the clay and express it in vector notation.
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c¢. Find the angular momentum of the ball/clay system with respect to an axis
through the center of the disk just after the collision in vector notation.
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d. Find the magnitude of the angular velocity of the ball/clay system just after the
collision.

- " 5 - N e o P
I""? ;o @ i ; i RV N T R
. - i [ ] B e [T L Sk i FAF I HL Oy e

]
o /o
) . . £
Y Vo (h 38 et
¢ L




Exam3S18alt

1. Two disks traveling on a one-dimensional track (x-direction) collide into each
other. The masses and speeds before the collision of disk A are 6.00 kg and 4.50
m/s and of disk B are 3.50 kg and 5.50 m/s.

a. Assuming the disks stick to each other, which of the following are conserved
in the collision? (Circle all that apply.)
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b. Find the momenta of each disks, pa and pg, before the collision in vector
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c. Assuming the disks stick to each other after the collision, find the final velocity
of the disks after the collision in vector notation.
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d. Instead, assuming the disks collide elastically, which of the following are
conserved in the collision? (Circle all that apply.)
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e. For the elastic case, explain briefly how you would find the velocities of the
pucks after the collision.
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2. A thin spherical shell has a mass of 5.50 kg and a radius of 0.850 m. [t is
rotating about an axis through its center with angular speed of 4.50 rad/s in a
clockwise direction as seen from above.

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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A force of 22.5 N is applied to the edge of the shell in a direction tangent to the
shell as shown above.
d. Flnd the torque on the shell in vector notation.
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e. Find the new angular speed of the shell after the force has been applied for
2.00 s.
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Top Viow Side View

3. a. A solid disk of mass 4.00 kg and radius 0.950 m is rotating clockwise as
viewed from above with an angular speed of 5.50 rad/s .

a. Find the moment of inertia and the angular momentum of the disk and express
the angular momentum in vector notation. Take the z-axis in the positive direction
as out of the paper (for the figure on the left) ("up" in the figure to the right).
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b. A blob of clay of mass 1.85 kg is dropped onto the moving disk at a distance of
0.700 m from the center of the disk and sticks to it. Assume the clay is traveling at
a speed of 5.00 m/s in the vertical direction just before it hits the disk. Find the
linear momentum of the clay and express it in vector notation.
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¢. Find the angular momentum of the ball/clay system with respect to an axis
through the center of the disk just after the collision in vector notation.

d. Find the magnitude of the angular velocity of the ball/clay system just after the
collision.
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