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Conservation of Momentum
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Obj:  Determine the velocity of a BB and the recoil velocity of a gun using the Law of Conservation of Momentum (LCM).

Equipment:  Air Track, clay, photogate timer, BB Gun, balance, goggles

Methods:
1.  Sketch the air track set-up.

2.  Determine the average mass of one BB (mb) using the balance.

3.  Mass the glider with the clay (mg), and the BB gun (mgun).
4.  Measure the effective length of the card using the photogate.  

5.  Set the photogate to PULSE, then fire the BB gun into the clay.

6.  Record the time the glider takes to travel the length of the card.  

7.  Repeat for a total of 5 trials.

Analysis
1.  Using the LCM, calculate the velocity of the BB for each trial  [mbvb = mgvg].  Determine the average BB velocity. 

2.  Calculate the average recoil velocity of the gun using the LCM (mbvb = mgvg = mnvn).  Compare to the BB and the glider.

3.  State the Law of Conservation of Momentum. 

4.  What possible external forces could be present?  What effect would they have on the calculated velocity of the BB?

5.  How long would it take the BB to travel the length of a football field?  Is there enough time for the BB to reach the other goal line before striking the ground if fired horizontally 1.5 m above the ground?

6.  If the BB were fired at 45o with the average velocity determined in this lab, determine the time of flight, vertical height, and range.  

7.  Give two reasons a real bullet has more momentum than a BB when fired from a gun.

8.  If a bullet with a mass of 20 grams travels at 200 m/s, determine its momentum.  What velocity would a 2000 kg automobile need to equal this momentum?

9.  Summary and conclusions in a paragraph are required.

