I conducted an experiment that illustrates energy transfer and momentum by dropping two different size balls onto a concrete floor and recorded my results. The first step of the experiment was I dropped a tennis ball independently and recorded the dropped height and bounce height. The dropped height was 40” and the bounce height was 19”. I then dropped an exercise ball that was much larger than the tennis ball and recorded the same results. The dropped height was 40” and the bounce height was 21”.
In the next step of the experiment, I placed the tennis ball on top of the exercise and then dropped the assembly to record the results. The dropped height was 40” and there were different bounce heights for each ball. The exercise ball did not bounce as high as it did individually as it did with the tennis ball on top of it yet the tennis ball bounced much higher when dropped in contact with the exercise ball than the tennis ball bounced individually. The bounce heights I recorded were 9” for the exercise ball and 47” for the tennis ball. 
The results from these experiments allowed me to visualize physics at work. Each ball is dropped individually from the same height. The force of gravity acting on the balls forces the balls to free fall until there is an impact with the concrete floor. When the balls collide with the floor there is impulse (change of momentum) and the balls bounce back up to their bounced height. The balls were different sizes, made of different materials, and contained different air pressures. There is a different impulse force for each ball because the physical characteristics of the balls affect the time of collision. In the second step of the experiment two things were observed. Regarding energy transfer, when the balls are dropped the exercise ball strikes the concrete first and begins to bounce. As this occurs the tennis ball is still travelling down and collides with the exercise ball. Kinetic energy is transferred from the exercise ball to the tennis ball and that is why the tennis ball bounces higher when dropped in contact with the exercise ball than it does when dropped individually. The tennis ball has gained energy from the rebound of the exercise ball. In contrast the exercise ball does not bounce as high when combined with the tennis ball as it did individually.  The exercise ball loses some of its energy due to its transfer of kinetic energy to the tennis ball so the momentum of the combined balls is conserved, but it is distributed differently than the individual ball drops. The mass of the two balls is different so when energy is transferred to ball with less mass it results in a greater change of velocity in comparison to the exercise ball. 
