Name_______________Box #_____

Period______________

Dart Guns I- (Horizontally Launched Projectiles)-Honors  

Materials: Stopwatch, Dart Gun, dart, measuring tape
Pre-lab: CONSIDER THE FORMULA BELOW: This is one of three _________________ equations

1.      
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In the box, re-write this equation so that it represents the vertical direction

2. What is the magnitude and direction( just a sign +/- will suffice) of gravity?

3. Is it ever zero, in this direction?

4. Does gravity work horizontally?

5. Is gravity, an acceleration or a force?

6. According to your answer in #4 and #5, the NUMERICAL value for acceleration in the x-direction must be what? 

7. Substitute your answer from  #6 in the equation below and rewrite the equation in the box provided. 
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8. According to your answer, once again, in #6: What can you say conceptually about the horizontal velocity?

9. What does the VERTICAL velocity do as the dart approaches the ground?

10. If the dart begins HORIZONTALLY, what do you think the INITIAL VERTICAL VELOCITY is equal to?

Procedure

1. Select an open area for the dart to launch.

2. Place the dart gun a certain distance above the ground. Measure and record this vertical displacement in the data table.

3. Launch the dart horizontally into the air 3 times. Measure and record the horizontal displacement of the dart.
4. Repeat this procedure for 3 different vertical displacements
Data Table

	Trial
	Vertical

Displacement
	Horizontal displacement

	1
	
	1     
	2
	3

	
	
	Average



	2
	
	1


	2
	3

	
	
	Average



	3
	
	1


	2
	3

	
	
	Average




Calculations

1. Using your vertical displacement and your VERTICAL FORMULA from the 1st box calculate how long the dart should be in the air for each trial. You must show your work!
2. Using your average horizontal displacement and calculated time above, determine the horizontal velocity of the dart for each trial using your HORIZONTAL FORMULA from the 2nd box. You must show your work!
3. Now shoot the gun STRAIGHT up in the air (1-D) and time how long it takes to go up and down. Do this three times to get and average time. 

	Time
	1 =
	2 =
	3 =
	Avg =


Using HALF of the average time and the “vertical” kinematic - 
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, solve for the initial velocity of the dart as it leaves the gun if it reaches a speed of ZERO at its maximum height. Note: It only takes HALF of the time to do this!
Determine a % difference between the velocity found under 2-D conditions and the velocity found under 1-D conditions. 
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