3.

A non-uniform circular and frictionless pulley is connected be strings to a 2 kg mass on a frictionless 20 degree incline to the left and a 10kg mass on frictionless 60 degree incline to the right.  Air resistance can be neglected.   The pulley radius is 0.5m.

If at t = 0.00s, v = 2.00m/s and at t = 4.00s, the pulley has rotated 6.400 revolutions, calculate the linear and angular accelerations.  Find the two tensions.  Find the torque VECTOR and moment of inertia about the center of the disk.  Find the average rotational power for t = 0.000 to 2.000s and the instantaneous rotational power at t = 2.000s. 

4.
A  non-rotating 1.200kg thin uniform 2.000m stick is moving south at 1.500m/s on a horizontal frictionless surface.  A 0.005kg bullet is moving north at 400.0m/s.  The bullet hits the stick perpendicularly at a distance of 0.400m from its west end.  After the collision the bullet is heading north at 190.0m/s.  The collision lasts 0.0001s.
Explain why the linear momentum is or is not conserved.  Explain why the angular momentum is or is not conserved.

Find the linear velocity of the center of mass of the stick after the collision.

Find the angular velocity of the stick about its center of mass after the collision.
Find the linear impulse the bullet receives from the stick and the angular impulse the stick receives from the bullet.  
Find the exact initial and final total kinetic energy for the system.  
Where did this loss of kinetic energy go?

REVIEW SET 3

1.
An enemy rocket is approaching space station Goldstein at 2500m/s and accelerating toward the space station.  Upon detecting the threat, space force general Tipler orders the anti-gravity field turned on to repel the rocket.  At the moment the anti-gravity defenses are activated, 80% of the rocket’s mass is fuel.  The REPULSIVE force of the beam is 3.5 times the earth weight of the rocket (3.5mg).  The rocket’s forward progress stops when it has burned 95% of its fuel.  The exhaust speed of the rocket is 5000m/s.

Find the time to stop the rocket. 
5.


A 0.0100kg bullet is fired horizontally into a hollow stationary door free to pivot about frictionless hinges.  The bullet strikes the door at a distance of 1.000m from the hinges with a speed of 350.0m/s and at an angle of 70.00 degrees.  It passes through the door with a speed of 100.0m/s and at an angle of 69.00 degrees.  The rotational speed of the door after the collision is 5.000rad/s.  The bullet takes 0.0005s to pass through the door.

a. What type of collision is this? Explain

b. Explain why the linear momentum of the system is not conserved. Be specific

c. Explain why the angular momentum of the system is conserved. Be specific

d. Find the moment of inertia of the door with respect to the hinges.

e. Find the linear impulse and average force the bullet receives.

f. Find the angular impulse and average torque the bullet receives with respect to the hinges.
g. Calculate the energy changes to the system

ANSWERS
1. t = 135s
2. 
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4. Neglecting air resistance that acts only for .0001s, there is a zero horizontal external force.  Thus the horizontal linear momentum is conserved.


Since there is zero external torque about the center of the stick,
the angular momentum about the stick’s center is conserved.


v = 0.625m/s south,  
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 = 1.575rad/s into the horizontal plane


I = 1.05Ns south, H = 0.630kgm
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rad/s into the horizontal plane


Initial K = 401.35J, Final K = 90.9805J


The energy goes inside the block as heat and
deformation 
potential energy and the bullet gains heat and deformation 
potential energy.  Some energy dissipated as sound.
 5. Inelastic collision because energy is dissipated.

The hinges provide a non-zero horizontal external force.


The external force of the hinges has zero lever arm with respect 
to the axis which passes through the hinges; thus there is zero 
external torque and the angular momentum is conserved.
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2.
A 2.000m radius uniform 50.00kg disk has an object of unknown moment of inertia screwed into its center.  A constant external force of 200.0N is applied tangentially to the disk’s rim.  A constant torque due to kinetic friction of 180.0Nmrad is present throughout the motion.  The system angularly accelerates from 10 RPM to 60 RPM in 10.00s.  

Find the angular acceleration in rad/s
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and the moment of inertia of the object about an axis through the disk’s center.

Find the angular displacement for the 10.00s interval.

Find the angular momentum at t = 10.00s for the system.
Find the rotation power for both friction and the external force at t = 2.00s.
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