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Honors Physics – Upwardly Launched Projectiles
Purpose: To become familiar with projectiles that are launched with an upward trajectory. 

Materials: Dart Guns, meterstick, protractor, and stopwatch

In the boxes below, write the 2 projectile formulas from the 1st lab.
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Prelab:

1.What do you do if something is launched at an angle?

2. Displacement is defined as a change in what?

3. On the axis below, draw what you think the path that an upwardly launched projectile would take. START AT Y=0
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Looking at your picture above:

4. At what coordinate on the y-axis did you start?

5. At what coordinate on the y-axis did you end?
6. According to your answer to #3 and #4 above, what NUMERICAL value does the Y-displacement equal?

7. Let’s say for example that it takes 12 seconds for a projectile to hit the ground.


How long do you think it took to go up?


How long do you think to come down?

Procedure:

1. Place the dart gun at ground level at a certain chosen angle. Being on the ground is important. You will not have “0” y-displacement if you don’t.
2. Measure and record the launching angle with a protractor.

3. Launch the dart and measure and record the time of flight.

4. Measure and record the horizontal displacement. 

5. Repeat at same angle 2 additional times.

6. Repeat steps 1-6 for a second chosen angle that is significantly different.
Data Table

	Trial
	Time of Flight
	Horizontal Displacement
	Angle of Launch
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 Analysis and Calculations – SHOW ALL WORK
1. Suppose your projectile was launched at an angle, with a speed of vo. How would you write vox & voy? Also, show these vectors on the figure. 
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2. Starting with your VERTICAL PROJECTILE EQUATION, insert your above expression in for voy and SOLVE for the initial velocity of the projectile for each trial. This would be the RESULTANT VELOCITY. 
3. Using your RESULTANT VELOCITY and your measured ANGLE, calculate the HORIZONTAL VELOCITY of the projectile for each trial. (Use geometry)
4. Using your HORIZONTAL PROJECTILE EQUATION, solve for the HORIZONTAL DISPLACEMENT of the projectile for each trial. 
5.  Calculate a % difference between the “MEASURED” HORIZONTAL DISPLACEMENT and the “CALCULATED” HORIZONTAL DISPLACEMENT for each trial. 

6. What non-human factors could have introduced errors into this experiment?
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