Bouncing Balls

Objective:  To use a variety of sports balls, individually and in combinations, to demonstrate the physics concepts of gravitational potential energy, collision theory, and momentum.

Curriculum Connections:

· S2-3-09 Investigate the conservation of energy in a collision.  Include kinetic energy, potential energy.
Materials:  
Basketball



Volleyball



Ping pong ball



Squash ball



Tennis ball



Small metallic ring



Meter stick

Procedure:

Observe- Begin by holding at shoulder height a volleyball and a tennis ball. Ask students to identify the differences between the two balls.  Drop the two balls simultaneously and observe the heights that the balls bounce to.  “Which ball bounced higher?”  Repeat using a tennis ball and a ping pong ball.  “Which ball bounced higher this time?”  
Explain- “What is the difference between the balls that causes the difference in bounce height?” Hopefully students would be able to realize that the larger ball bounces higher due to its increased mass.  The greater mass causes a greater potential energy which can be transferred to kinetic energy and therefore bounce higher.  
Predict- “What do you think will happen when we drop two balls together-one on top of the other?”  Show students the set-up with two balls separated by a metal ring.  
Observe- Hold the volleyball at shoulder height and balance the tennis ball on top of it using the metal ring for support.  Be careful to have the top ball well balanced or it might fall off before the system hits the floor.  Drop the two balls together and observe the height the balls bounce to.  “What happened to the tennis ball?”  “What happened with the volleyball?”  “How is this different from when the balls were dropped separately?”
Explain- The reason the tennis ball bounces so much higher than before is that the energy contained in the volleyball is transferred to the tennis ball on impact.  This demonstrates that energy can not be created or destroyed only transferred.  The volleyball hits the tennis ball when it tries to bounce thus transferring its energy and causing the tennis ball to bounce higher.
Potential Inquiry Questions-  
1.  How will the difference in size between the balls effect how high they bounce?  2.  What would happen if the height of the balls being dropped was changed?

3.  What would happen if the balls were dropped on different types of surfaces?

Conceptual Understanding:
****This will be discussed as a class after the inquiry period.  Students should have the opportunity to determine some of this by creating and testing their own hypothesis. 
1.  Energy can be stored in an object by lifting the object to a certain height. This energy is called gravitational potential energy. The gravitational potential energy of an object depends on how heavy the object is and how high it is. The heavier an object is, the more gravitational potential energy it has, and the higher an object is, the more gravitational potential energy it has.  An older child on a trampoline will generally have a greater mass and will therefore bounce higher than a younger child when the two of them jump off of a ledge onto a trampoline.  If two children of the same size jump off of ledges at different heights onto the trampoline the child that jumped from the higher ledge will bounce higher.  The bigger you are the higher you will bounce.  The higher you jump from the higher you will bounce.

2.  During a collision, energy is transferred from one object to another and can be neither created nor destroyed.  If a moving vehicle rear ends a stopped car at an intersection the stopped car will be put into motion and travel into the intersection while the speed of the initially moving car will decrease.  The energy from the moving vehicle is transferred to the stopped vehicle causing it to move forward.  

Safety concerns:

· Demonstration and following inquiry should be done in an open space.  i.e.  gymnasium, theatre, or outdoors.

· Students should be warned that misbehavior with the balls will result in them being asked to leave the class.
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