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TITLE:
           Projectile Motion
                                           
OBJECTIVE:
            To predict the position of a particle moving in two dimensions, thereby testing the vector nature of displacement, velocity and acceleration.

CAUTION:  THE PROJECTILE CAN HURT!  BE CAREFUL.
THEORY:

Assumptions:

1.
The Earth is stationary, flat, airless, and has a constant acceleration due to gravity of  9.81 m/s2.

2. The velocity of a particle moving in two dimensions can be treated as the vector sum of its motion in the x and y directions.

Kinematic Equations of Motion for constant acceleration:

	x - direction
	y – direction

	1.  vfx = vox + ax t

	1.  vfy = voy + ay t 



	2.  xf = xo + vox  t + ½ ax t2

	2. yf = yo + voy  t + ½ ay t2


	3.  vfx 2  = vox2 +  2 ax x

	3. vfy 2  = voy2 +  2 ay y



Projectile Motion Equations:  ( using upward as positive ) 

x(t) = vox t




Note:   ax  = 0,     ay g for upward



y(t) = yo + voy  t - ½ gt2





 = +g for downward


vox = vfx


vy = voy - gt



vox = vocosθ
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voy = vosinθ
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EXPERIMENTAL TECHNIQUES, DIAGRAMS AND DATA:
PART I:  Using the middle launch setting on your projectile launcher, determine the speed of the projectile as it leaves the gun.

DIAGRAM: 
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DATA:

    x motion





y motion
x 
=                             


yo
=
____________






                        yf
=
 0.0 cm__________        

vox
=
              __         


voy
=
 0.0 cm/s______                

ax
=   0.0 cm/s2               


ay
=
____________                          
** watch your signs!!**
Calculations:

  vox = vo = Initial projectile speed = __________________                         
EXPERIMENTAL TECHNIQUES, DIAGRAMS AND DATA:
PART II:  Predict (calculate) the impact point of the projectile fired at an angle (20-30º) above the horizontal. Perform your calculations on the next page before you launch your projectile!

DIAGRAM:
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DATA:  initial projectile speed =                       
 initial projectile velocity =   ________________    

 x motion

 
 

      y motion
xo
=
  0.0 cm                  

yo
=
______________                          
xf
=
                           

yf
=
 0.0 cm_________                  

ax
=
0.0 cm/s2                

ay
=
______________                         
vox
=
                           

voy
=
______________      








θ
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  =    _________

ANALYSIS:
Calculation of flight time (t) and the impact point (x) or you can use the path formula to calculate the range (x) directly.



COMPLETE BEFORE SHOOTING.
Predicted impact   =                         



Measured impact    = _________                       
Calculation of

Percent Difference:







Percent Difference  = _________                      
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EXPERIMENTAL TECHNIQUES, DIAGRAMS AND DATA:
PART III:
Predict (calculate) the height of a hoop placed exactly 2.5000 m down range so that the projectile will pass through the hoop when fired at the angle used in PART II.  Perform your calculation of h on the next page before you launch your projectile!

DIAGRAM:
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x = 2.5 meters

DATA:

Initial Projectile Velocity = __________________                                  
     x motion






y motion
xo =   0.0 m                     

yo
= ______________
                             
x  =   2.50 m                   

h  
= ______________
                             
ANALYSIS:
Calculation of the vertical position (h) of the hoop with respect to the floor.

                                                                          
   Predicted height =____________                            
                                                                             
Measured height = ___________                           
Calculation of Percent Difference:
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  Percent difference =___________                            
Conclusion and summary of results:
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