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Introduction:  Every engineering feat, no matter how magnificent in design, must be tested to prove its worth as a functional piece of work.  There are certain aspects of the construct's performance which may be evaluated to determine how well each section of the product does its particular job.
Purpose:  To record quantities which will help in determining how well each project performs.  To apply the Physics we have learned so far to the system.
Description:  We will test each launcher design as a class.  Since every group tackled the project with different techniques, we will discuss briefly each design before, during, and after testing.  Once your launcher has been tested, you will observe the testing of the other launchers.  After all of the launchers have been tested, you can use the recorded data from the first section of this lab sheet (below) to help you in answering the analysis questions.  
PRE-TESTING QUESTIONS:  (check "Yes" or "No", as appropriate)

1. Does your launcher have the ability to launch at 3 different degrees?

Yes  ______  No  ______



*.  Describe how your design made this possible:  ___________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2.  Does your launcher have a true "trigger"?             Yes  ______  No  ______


*.  Describe the nature of this trigger:  ____________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


3.  Did your final product stay true to the blue-prints?  Yes  ______  No  ______


*.  If not, list any deviations:



-




-




-

CONTINUED ON BACK...
...CONTINUED FROM FRONT
TESTING:  Record the Time and the Distance from launch to landing for three different angles in the Table below:

Table of Recorded Data:
	ANGLE:  (degrees)
	TIME:  (s)
	DISTANCE:  (m)

	
	
	

	
	
	

	
	
	


POST-TEST ANALYSIS QUESTIONS:
1. For which of your three angles did your apparatus launch the projectile the furthest distance?  ______

2. For which of your three angles did the projectile experience the greatest "hang-time" (i.e.—which angle resulted in the longest time spent in the air)?  ______
3. Did air resistance seem to be a factor in your launching?  Describe how, if at all, air resistance affected the performance of your device.  _____________________

______________________________________________________________________________________________________________________________________________________________________________________________________

4. Since the ball does not accelerate (ideally) in the horizontal direction, but the horizontal speed (vH) remains a constant, it is possible to quantify vH using the vavg=d/t formula.  We recorded 'd' (the horizontal distance) and 't' (the time spent in the air).  Using these values, calculate what the horizontal speed (vH) was for each of your three angles of launch:  (YOU MUST SHOW YOUR WORK)!
1st:

2nd:

3rd:
CONTINUED ON NEXT PAGE...
...CONTINUED FROM PREVIOUS PAGE

Applying Vector-Addition in 2D:  It is possible, using our 2D Vector-Addition skills, to solve for the muzzle velocity (the speed with which the projectile left your launcher).  The process for one angle's test-results are shown below:
Angle:  30 degrees
Time-in-Air:  2.2 seconds
Horizontal Distance:  11 m

STEP ONE:  Solve for vH

STEP TWO:  Draw the system with vH and Ө
	
	
	Scale:  ____ cm represents ____ m/s


STEP THREE:  Find initial vertical velocity component using the scale from the drawing and your knowledge of vector addition ("Head-to-Tail Method")
	


STEP FOUR:  Using the Pythagorean Theorem, find "muzzle velocity"
	


IMPORTANT NOTES:

· You'll notice that steps THREE and FOUR could have easily been replaced by one step alone—namely, by simply measuring the resultant vector obtained after filling in a dotted-line in the direction of the vertical velocity.  That way, the scale used allows one to find the resultant vector's magnitude.  

· In addition, trigonometry could have been used to analyze the system.
