Determining the Muzzle Velocity and Range of a Projectile
Theory:

Any projectile is subject to the normal equations of motion. If friction is ignored, a projectile will experience the constant acceleration of gravity in the vertical (y) direction and zero acceleration (with an initial speed) in the horizontal (x) di​rection.  In this activity, you will determine the initial velocity of a projectile when launched.  You will have to decide what formulas to use and then collect some data and perform the appropriate calculations to determine this value.  Once this is done, you will get to play a game.
Objective:

To determine the muzzle velocity of a projectile launcher. 

To determine the maximum range of a projectile.

Materials:

Trajectory apparatus

Steel ball

Stop watch
Meter stick
Procedure:

1. Your job as a team is to determine the exit velocity of a projectile from your projectile launcher.  Apply your new knowledge in physics to accomplish this task.  Once you figure out how to do it, you must collect some data and perform some calculations.  In the space below, describe the process by which you determined the muzzle velocity of your projectile launcher.  In addition, you need to show your work in determining the exit velocity of a projectile from your launcher.  Make sure that you show all formulas used including units.
Process: 


















































Work Area:
2. Mathematically derive a relationship which will give you the maximum range of a projectile.  Assume that the landing height is the same as the launch height.  Hint: If the launch and landing height are the same, then (y = 0.
Analysis:

1. Based upon your calculations for the range of a projectile, what will be the angle that produces the maximum range?
2. What assumptions did you make when performing your calculations?

3. Explain how air resistance would have affected the range of your projectile? 

4. Explain how treating motion in both the horizontal and vertical directions independent of one another helped you in solving this problem.
  Error Analysis & Conclusion:
Supplmental Information:
For vertical displacement, we can use the formula for a body falling with constant acceleration.

dy = vyit + ½ gt2
If the projectile leaves the ramp in the  horizontal direction, vyi will equal 0, and the relationship reduces to:




dy = ½ gt2



(1)
In general, if dy is known, then t can be determined.
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Once t is known, the distance in the horizontal x-direction can be determined.

dx = vxt
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