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Exam3F 18

1. Two blocks are sliding on a frictionless 1D track. Block A has a mass of 3.50
kg and is initially traveling in the +x direction with a speed of 15.5 m/s. Block B
which has a mass of 2.25 kg and is traveling in the -x direction with a speed of
4,00 m/s before the collision.
a. Find the momenta of blocks A and B before the collision in vector notation.
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b. Find the kinetic energy of blocks A and B before the collision.
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c. Assume the blocks collide in an inelastic collision and stick together. Find the
velocity of the A-B block combination in vector notation after the collision.
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d. Assume the blocks collide elastically. We want to find the velocities of the
blocks in vector notation after the collision. Write out the eguations you need to

solve:with appropriate numbers and variables but don't solve them. No answer is
needed.
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2. A hollow sphere of mass 6.50 kg and radius 1.50 m is rotating at a constant
angular speed of 17.0 rad/s in a clockwise direction as viewed from above.

a. Find the moment of inertia and the angular momentum of the sphere in vector
notation taking the +z-direction as “up” and perpendicular to the disk.
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b. Find the kinetic energy of the rotating sphere.
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A force of 35.0 N is applied to the edge of the sphere at a 35.0° angle as shown

above.
¢. Find the torgue in vector notation on the sphere due to the applied force.
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d. Find the angular velocity in vector notation after the force has been applied for
3.00s.
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e. Find the number of revolutions the sphere makes in 20.0 s.
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3. A wheel is rolling without slipping on a horizontal surface with a linear speed
of 17.5 m/s. It rolls up a rough ramp which makes an angle of 55.0° with respect
to the horizontal. The wheel consists of a thin rim with mass 3.50 kg at a radius
of 1.50 m and 6 spokes of length 1.50 m and mass 0.450 kg apiece.

a. Find the moment of inertia of the wheel through its axis.
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b. Find the kinetic energy of the wheel as it is rolling on the horizontal surface.
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b. Sketch a free body diagram of the wheel as it rolls without slipping up the
ramp.
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¢. Use Conservation of Energy to find the kinetic energy of the wheel after it has
rolled a distance of 7.50 m along the ramp.
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1. Two blocks are sliding on a frictionless 1D track. Block A has a mass of 4.50 kg and
is initially traveling in the +x direction with a speed of 16.5 m/s. Block B which has a
mass of 3.25 kg and is traveling in the -x direction with a speed of 5.00 m/s before the
collision. :

a. Find the momenta of blocks A and B before the collision in vector notation.
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b. Find the kinetic energy of blocks A and B before the collision.
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¢. Assume the blocks collide in an inelastic collision and stick together. Find the velocity
of the A-B block combination in vector notation after the collision.
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d. Assume the blocks collide elastically. We want {o find the velocities of the blocks in
vector notation after the collision. Write out the equations you need to solve with
appropriate numbers and variables but don’t solve them. No answer is needed.
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2. A hollow sphere of mass 7.50 kg and radius 2.50 m is rotating at a constant angular
speed of 19.0 rad/s in a clockwise direction as viewed from above.

a. Find the moment of inertia and the angular momentum of the sphere in vector
notation taking the +z-direction as “up” and perpendicular to the disk.
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b. Flnd the kinetic energy of the rotating sphere.
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A force of 45.0 N is applied to the edge of the sphere at a 35.0° angle as shown above.
¢. Find the torque in vector notation on the sphere due to the applied force.
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d. Find the angular velocity in vector notation after the force has been applied for 3.00
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e. Find the number of revolutions the sphere makes in 20.0 s.
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3. A wheel is rolling without slipping on a horizontal surface with a linear speed of 19.5
m/s. It rolls up a rough ramp which makes an angle of 55.0° with respect to the
horizontal. The wheel consists of a thin rim with mass 4.50 kg at a radius of 1.50 m and
6 spokes of length 1.50 m and mass 0.650 kg apiece.

a. Find the moment of inertia of the wheel through its axis.
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b. Find the kinetic energy of the wheel as it is rolling on the horizontal surface.

ok murr LT = o el

= ¢.ro 6
= LGNt o L (3.6 /(052
2 2 ___?/,--—';—’

= Ds}OQL(ﬁr%T

b. Sketch a free body diagram of the wheel as it rolls without slipping up the ramp.
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¢. Use Conservation of Energy to find the kinetic energy of the wheel after it has rolled a
distance of 9.50 m along the ramp.
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