Happy and Sad Ball Momentum Change

Purpose: We are trying to find the momentum change of both the happy and sad ball.

Materials:    

- Calculator

- Meter Stick

- Happy and Sad Balls

- Triple Beam Balance
Procedure: 

1. Drop balls and record data of how far back they bounce up.
2. Do 3 trials and take the average of the trials for each ball.

3. Once the average of the 3 is taken, use the average in a calculation to solve for the “bounce back” velocity.
4. Once the “bounce back” velocity is solved for, use that velocity and multiply it times the mass of the ball to solve for the momentum of both balls.

Data:

Trial


Happy Ball


     Sad Ball
1

        69 cm (.69 m)


1 cm (.01 m)
2

        71 cm (.71 m)


.5 cm (.005 m)

3

        69 cm (.69 m)


1 cm (.01 m)

Average:            69.66 cm (.6966 m)


.83 cm (.0083 m)

Mass:

           .00915 kg


      .01 kg
Data Analysis:
Vi2 = -2gΔy

( “Bounce back” velocity is √ (-2(-9.81 m/s2)(.6966 m)) = 3.6969 m/s
( “Bounce back” velocity is √ (-2(-9.81 m/s2)(.0083 m)) = .4035 m/s

P = mv

( Momentum is (.00915 kg)(3.6969 m/s) = .0338 Ns

( Momentum is (.01 kg)(.4035 m/s) = .004035 Ns

Conclusion:

We found the momentum of both the happy and the sad balls. The happy ball’s momentum was MUCH larger than that of the sad ball’s momentum. The happy ball’s momentum was .0338 Ns, while the sad ball’s .004035 Ns.  It is clear to see that both mass and material of the object determines a balls momentum.

Be sure to clarify total momentum versus change in momentum -2 pts.

