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Projectile Motion  
 

PES 1150 Prelab Questions  

** Disclaimer: This pre-lab is not to be copied, in whole or in part, unless a 

proper reference is made as to the source. (It is strongly recommended 

that you use this document only to generate ideas, or as a reference to 

explain complex physics necessary for completion of your work.) Copying 

of the contents of this web site and turning in the material as “original 

material” is plagiarism and will result in serious consequences as 

determined by your instructor. These consequences may include a failing 

grade for the particular pre-lab or a failing grade for the entire semester, 

at the discretion of your instructor. ** 
 

 What are the kinematic equations in two dimensions on the surface of the 

earth with the starting coordinates of (xo and yo) and initial velocities of vox 

and voy?  List expressions for:  

x, vx, ax, y, vy and ay.  (Hint: They might be listed in your textbook.) 

 

x(t) = xo + vo,x t + (1/2)ax t
2
  y(t) = yo + vo,y t + (1/2)ay t

2
 

vx(t) = vo,x + ax t vy(t) = vo,y + ay t 

ax(t) = ax ay(t) = ay 

 

 

 From this graph find g, voy and yo. 

 

 

 

 

 

 

 

Notice that the equation given above is identical to the kinematic equation in two 

dimensions for “y” displacement. If we compare this given equation of the line to the “y” 

displacement kinematic equation, we can see the similarities: 

Name:  

Lab Station: 003 

    equation of the line 

y = -4.87 t
2
 + 2.8 t + 9.9 

y 

t 
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Writing the Equation of the Line in the above form, with the parenthesis, we can clearly 

see the following relationships: 
 

myo 9.9  

s

m
v yo 8.2,   
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Thus, performing the algebra to calculate the acceleration in the y direction, we get the 

following value: 

2
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 Notice from the first question in the pre-lab, we showed that ga y  . This means: 
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Thus, from the graph we can find the following values: 

 

myo 9.9  
s
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v yo 8.2,   
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 What should ax and ay be on earth for all projectile motion (no external 

forces)? 

On Earth, for all projectile motion with no external forces, the acceleration for the x-

direction and acceleration for the y-direction are given constants. (This can be seen 

explicitly in the previous question.) These were given in the kinematic equations for the 

first question above. Specifically, these are: 
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 Find the expressions for the Range (R) and Time of Flight (T) for the 

following situation.  In terms of ov , , xo, yo and g. 

 

 

Notice that the location of the coordinate system is on the table surface. By placing 

our coordinate system at the location show above, we can get the following initial 

conditions: 

 

xo = 0 m  yo = yo 

vo,x = vo  vo,y = 0 m/s 

ax = 0 m/s
2
  ay = -g = -9.81 m/s

2 

 

xf = R   yf = 0 m 
 

We can use the Equations of Motion and the given initial conditions to plug-in to 

effectively “re-write” the Equations of Motion. 
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Calculated X direction 

(with Givens) 

Calculated Y Direction 

(with Givens) 

tvx o  

(** Eq. 1 **) 

2
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(** Eq. 2 **) 

ox vv   gtvy   

0xa  
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If we use Eq. 1 from the previous problem, we can solve for t, and then plug it into Eq. 2. 

This will give us an equation of the form above. 

 

Solving Eq. 1 for t: 

 

ov

x
t   

 

Plugging t into Eq. 2: 
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If we solve the equation above for xf, we can determine the range the ball will travel 

during the fall. 
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Remember that a few pages back we solved equation 1 for time, and we found: 

 

ov

x
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This is precisely the equation for the Time of Flight: 
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Notice that since the acceleration due to gravity and the initial height are all constant – 

the Time of Flight will always be a constant, regardless of the initial velocity. 

 


