Physics C
Momentum
Name:___________________


Define linear momentum:
Equations for linear momentum:

Problem: How fast must an electron move to have the same momentum as a proton moving at 300 m/s?

Problem: A 90-kg tackle runs north at 5.0 m/s and a 75-kg quarterback runs east at 8.0 m/s. What is the momentum of the system of football players?
Define Impulse:
Equations for impulse:

Problem: Restate Newton’s 2nd Law in terms of impulse.

Problem: A 150-g baseball moving at 40 m/s 15o below the horizontal is struck by a bat. It leaves the bat at 55 m/s 35o above the horizontal. What is the impulse exerted by the bat on the ball? 

   If the collision took 2.3 ms, what was the average force?


State the Law of Conservation of Linear Momentum

Problem: An 85-kg lumberjack stands at one end of a floating 400-kg log that is at rest relative to the shore of a lake. If the lumberjack jogs to the other end of the log at 2.5 m/s relative to the shore, what happens to the log while he is moving?

Problem: Two blocks of mass 0.5 kg and 1.5 kg are placed on a horizontal, frictionless surface. A light spring is compressed between them. A cord initially holding the blocks together is burned; after this, the block of mass 1.5 kg moves to the right with a speed of 2.0 m/s. A) What is the speed and direction of the other block?  B) What was the original elastic energy in the spring?

Describe an elastic collision: 
Describe an inelastic collision: 
Describe an explosion: 
What kinds of energy and momentum changes characterize each type of collision?

Elastic:

Inelastic:

Explosion:

Problem: A 1.5 kg cart traveling at 1.5 m/s collides with a stationary 0.5 kg cart and sticks to it. At what speed are the carts moving after the collision?

Problem: A 1.5 kg cart traveling at 1.5 m/s collides elastically with a stationary 0.5 kg cart. At what speed are each of the carts moving after the collision?

Problem: What is the recoil velocity of a 120-kg cannon that fires a 30-kg cannonball at 320 m/s?


Sample problem: A pool player hits a cue ball in the x-direction at 0.80 m/s. The cue ball knocks into the 8-ball, which moves at a 35o angle above the x-axis. Assuming the collision is elastic, determine the angle of deflection of the cue ball. 
Define center of mass

How do you calculate the center of mass for a system of point masses?
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For more complicated problems, how do you determine the center of mass?

Problem: Find the x-coordinate of the center of mass of a rod of length L whose mass per unit length varies according to the expression  = x.

Problem: A thin strip of material of mass M is bent into a semicircle of radius R. Find its center of mass.

Equation of motion of a System of Particles
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Sample Problem

		Determine the Center of Mass.
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Center of Mass Problem

		Determine the center of mass of this shape.











x

y

2R





Physics C Energy





Bertrand








