Physics 200 (Stapleton )


Name:  ___________________________

Notes - 8.1 Linear Momentum and Force
1.  Momentum, like energy, is important because it is ___________________.
2.  Write the equation for momentum.

3.  What are the units for momentum?

4.  Calculate the momentum of a 110-kg football player running at 8.00 m/s.

5.  Write Newton’s 2nd law of Motion in terms of momentum.

6.  During the 2007 French Open, Venus Williams hit the fastest recorded serve in a premier women’s match, reaching a speed of 58 m/s (209 km/h).  What is the average force exerted on the 0.057-kg tennis ball by Venus Williams’ racquet, assuming that the ball’s speed just after impact is 58 m/s, that the initial horizontal component of the velocity before impact is negligible, and that the ball remained in contact with the racquet for 5.0 ms (milliseconds)?  Show your work.
Name:  ___________________________

Practice - 8.1 Linear Momentum and Force
1.  Calculate the momentum of:

A.  A 2000-kg elephant charging a hunter at a speed of 7.50 m/s.
B.  A  0.0400-kg tranquilizer dart fired at a speed of 600 m/s.
C.  The 90.0-kg hunter running at 7.40 m/s after missing the elephant?
2.  At what speed would a 2.00 × 104-kg airplane have to fly to have a momentum of 5.40 × 106 kg·m/s?  

3.  A runaway train car that has a mass of 15,000 kg travels at a speed of 5.4 m/s down a track.  Compute the time required for a force of 1500 N to bring the car to rest.
4. The mass of Earth is 5.972 × 1024 kg and its orbital radius is an average of 
1.496 × 1011 m .  Calculate its linear momentum.
Solutions:

1. A. 1.50 x 104 kg m/s        B. 24.0 kg m/s        C. 666 kg m/s                  2.  2.70 x 102 m/s

3.  54 s           
4.  1.78 x 1029 kg m/s
