Physics II
Projectile Launcher Activities

1.
Test your launcher’s precision.  Shoot a “group” of 5 shots at a distance of about 5 meters.   What is the radius of the group?  Think about what you can do to decrease that radius.  Try it and see if it works.

Original Group Radius  = _________



Group Radius After Modification = ___________

2.
Fashion a sight or some other means of aiming.  Then test your launcher’s left/right accuracy.  Modify as necessary.
3.
Create the following graphs in Excel.  If you set them up correctly, you can easily change them later on.  This will be useful if something happens to weaken or strengthen your launcher, and you need to recalibrate.

a) Force vs. Stretch Distance.  Measure the force required to “cock” the launcher.  The stretch distance is the distance traveled by the point at which your force is applied.

b) Work Done on Launcher vs. Stretch Distance.  Use your force and stretch distance data (from part a) to create this graph.
4.
Carefully measure your launcher’s angle of release and release height.  Also designate a point on your launcher from which you will measure distance to the target.  Then create the following graphs in Excel.  It would be a good idea to create them on the same spreadsheet as your other graphs, above.  Again, set them up in a way that will allow you to change your data later on, if it becomes necessary.
a) Using one of the regulation steel spheres, create a graph of horizontal distance traveled vs. stretch distance.  For this exercise, the surface on which the launcher rests and target should be at the same elevation.
b) Assuming that air resistance has a negligible effect on your steel sphere, use the previous graph to create a graph of Initial Velocity vs. Stretch Distance

c) Use the previous data to create a new graph of Efficiency vs. Stretch Distance.

5.
Prepare for competitions.  Winners will be determined by adding together the scores from the two following competitions.
a) Timed Egg Siege:  launch projectiles at two egg targets in circular sandboxes between 1 and 5m from your launcher.  You will have 180 seconds and a stockpile of steel spheres.  Your goal is to hit each of the following targets:  sandbox 1, egg 1, sandbox 2, and egg 2.  When you hit each target, the time remaining will be recorded.  Your score will be the sum of your times remaining when each target is hit.  The theoretical maximum score is 720.  The target distances will not be made known until the time of the competition.  
b) Sniper Challenge:  Launch a projectile at a target that is either higher or lower than your launcher, at some distance between 1 and 5m.  You get three shots.  Your score is -1 multiplied by the sum of the distances of your shots from the target.
Checklist:

1. Group Radius Before Modification: _________


Group Radius After Modification: _______

2. ______  Launcher is equipped with a means of aiming.

3. Launcher angle of release ______  

4. Launcher release height ______  

5. Point on launcher has been established for measuring distance to target ______  

Graphs:

6. ______  Force vs. Stretch Distance

7. ______  Work vs. Stretch Distance

8. ______  Horizontal Distance Traveled vs. Stretch Distance

9. ______  V0 vs. Stretch Distance

10. ______  Efficiency vs. Stretch Distance
Competition Preparation :
11. ______  Ready for egg siege.

12. ______  Ready for sniper challenge.

