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	[image: image2.wmf][image: image3.wmf]Demonstration 1: A ball is dropped to the ground.  On the diagram to the right, draw the force(s) acting on the ball as it is falling. Is there a net force acting on the ball as it falls?

Is the momentum of the ball conserved (constant) as it falls? 

If you think momentum is conserved, state why.  If not, describe a system, that includes the ball, in which the total momentum is conserved.


	


	[image: image4.wmf][image: image5.wmf]Demonstration 2 A ball is dropped to the ground. The ball hits the ground and bounces up. It has the same speed just before and just after it hits the ground.  On the diagram to the right, draw the force(s) acting on the ball while it is in contact with the ground. Is there a net force acting on the ball when it is in contact with the ground?

Is the momentum of the ball conserved (constant) from just before it hits the ground until just after it leaves the ground? 

If you think momentum is conserved, state why.  If not, describe a system, that includes the ball, in which the total momentum is conserved.
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	[image: image8.wmf]Demonstration 3: Two objects A and B, of equal mass, move towards each other along a frictionless track. They have the same initial speed (
[image: image1.wmf]), when they collide and bounce apart. In the lower half of the box on the right, draw the force(s) acting on each object as they collide (while they are in contact with each other).

Is the momentum of either object just before the collision equal to its momentum just after the collision? Why or why not?

Is the combined momentum of the two objects before the collision equal to their combined momentum after the collision? Why or why not?


	


	Demonstration 4: Two objects A and B, of equal mass, collide on a frictionless track and stick together. One of the objects is initially traveling to the right, and the other object is initially at rest. In the lower half of the box on the right, draw the force(s) acting on each object as they collide (while they are in contact with each other). 

Is the momentum of either object just before the collision equal to its momentum just after the collision? Why or why not?

Is the combined momentum of the two objects before the collision equal to their combined momentum after the collision? Why or why not?


	


	Demonstration 5: Two objects A and B, of unequal mass, initially at rest, suddenly spring apart from each other. In the lower half of box on the right, draw the forces acting on each object while they are still touching  just as they begin to fly apart.

Is the momentum of either object just before the collision equal to its momentum just after the collision? Why or why not?

Is the combined momentum of the two objects before they spring apart equal to their combined momentum after they spring apart? Why or why not?


	


	Demonstration 6: A cart slides along a frictionless track, strikes a wall, and bounces back with speed equal to its initial speed. In the space to the right, draw the forces acting on both the cart and the wall while the cart is in contact with the wall.

Is the momentum of the cart conserved? Why or why not?

Is the momentum of the wall conserved? Why or why not?

Is the combined momentum of the cart and the wall conserved?  Why or why not?
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Draw a FBD for each object during the collision
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(The ball is in the air, falling)








(The ball is in contact with the ground, bouncing)














Draw a FBD for each object during the collision
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Initial situation:





Draw below a FBD for each object


while they are still in contact as they begin to spring apart 
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