
SM233 – Project C – Projectile Motion 

(Due Friday 2/8) 
 

Background:  Consider a projectile launched from a canon 

at an angle  with an initial velocity v0 from an initial 

height y0 in a gravitational field with gravitational constant 

g (see table at the right for gravity constant on the various 

planets of the solar system). Using the acceleration vector, 

, and the initial conditions  we can determine 

the equations of motion to be: 

 

 

 

Using algebra and calculus equations for the range (xmax), 

time of flight (tmax) and the maximum height (ymax) of the 

projectile can be determined. 

 

Assignment:  Write a program that uses v0, y0,  , and g as inputs and produces xmax,  ymax, 

and tmax as outputs.  The program should also produce a plot the trajectory. 

 

Questions:   

1. Using your program determine xmax,  ymax, and tmax  for a projectile fired on Earth with 

an initial velocity vo=1000 m/sec, launch angle  degrees, and height y0=135 

meters. 

2. Keeping vo and y0 constant, what other value for  will result in the same range.  

What is the maximum height and time of flight for this launch angle? 

3. Using the  degrees, and y0=135 meters, what initial velocity is required to 

obtain the same range on the moon as you calculated for Earth in Problem 1. 

4. Using the  degrees, and y0=135 meters, what initial velocity is required to 

obtain the same range on Jupiter as you calculated for Earth in Problem 1. 

 

Note: You may experiment using your program to get the answers to 2-4. 

 

What to Turn In: 

 Your code. 

 Answers to 1 and 2 with fully labeled plot of trajectory. 

 Answers to 3 and 4 (plot not required). 

 Extra Credit (5 points): superimpose all five plots on the same axis with a legend. 

 

 

 

 

 

Acceleration Due to Gravity  

Body  g [m/s²]  g/gEarth  

Sun  274.13  27.95  

Mercury  3.59  0.37  

Venus  8.87  0.90  

Earth  9.81  1.00  

Moon  1.62  0.17  

Mars  3.77  0.38  

Jupiter  25.95  2.65  

Saturn  11.08  1.13  

Uranus  10.67  1.09  

Neptune  14.07  1.43  

Pluto  0.42  0.04 



 

 

 

 


