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Projectile Motion

	


Introduction

The purpose of this experiment is to study projectile motion. 

Theory

1. If an object is launched horizontally off a structure with speed v0=vix, one can easily calculate the time of flight of the object if the launch height is known. Derive the expression for the time of flight in terms of y, the launch height, g, gravitational acceleration, and numerical constants. We’ll call this equation 1. 

2. The horizontal distance traveled by this projectile can be easily calculated, once the time of flight is known. Using equation 1, derive the expression for the horizontal distance traveled, x, in terms of y, vix, g, and numerical constants. We’ll call this equation 2.
3. Repeat the calculations seen above but this time assume the object is launched at an angle . This means that vix= v0cos and viy= v0sin. 

Procedure
Part 1 (Launch horizontally):
1. Load the steel ball into the Projectile Launcher and lock it at the “long range”. Set =0o. 

2. Launch the ball for a test for several times, and position a piece of white paper about where the ball hit the ground and tape it to the floor.
3. Position a piece of carbon paper on top of the white paper and tape it to the floor also. 
4. Fire the launcher three times, and record the measurement of horizontal displacement and vertical displacement in data section of Part 1. 
a) The horizontal displacement (Xtotal is combined with (X0, the tiny distance from the center of the launch point (marked on the side of the launcher with a white circle) to the mouth of the launcher (the long plum bob that hangs to the floor should be aligned with the mouth of the launcher), and (X, the horizontal range from the bottom of the long plum bob to the dot on the paper.  
b) The vertical displacement (Ytotal should be measured from the bottom of the launch point to the floor.
5. Using equation 2 from the theory section, calculate the muzzle velocity v0 and record it in the data section of Part 1.
Part 2 (Launch at an angle):
Your instructor will set the launcher to an angle other than zero. Your job is to calculate the range of the projectile, (XTotal from the Theory step 3. The instructor will then place a container at your predicted distance (XTotal from the launcher. You will then fire the launcher in the presence of your instructor. If the ball lands into the container, you will receive 5 points for this part of the lab. One point will be deducted for each attempt (a maximum of 5 will be allowed) in which the projectile misses the container.  
Name:______________________

Data

Part 1:

Table 1

	Trial
	(X (m)

	1
	

	2
	

	3
	

	AVG
	


(X0 = __________

(xTotal = (X0 + (Xavg =
__________

(YTotal = __________

Calculated Muzzle velocity v0 = ______________ 

(g=9.80m/s2 -- 3 significant figures)

Sample Calculations for Parts 1&2 

(show your work in the space below and staple these 2 pages together to hand in)

Part 2

Group Members ________________________



        ________________________
       ________________________
For instructor’s use only

Launch angle=____________________

Height (vertical displacement), Ytatal =____________________

Calculated Range, (XTotal = _____________________

Did the ball land into the container? __________________

Number of trials _________________

Signature __________________________

Date _____________
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