
Basketball Throw Lab 
 
Purpose:  To determine the mathematical models for x-position, y-position, x-component 
of velocity and y-component of velocity versus time for a basketball thrown at an angle 
and the value of the vertical acceleration. 
 
Hypothesis: 
 
The position graph for x will show a diagonal line in a positive direction because the ball 
is always traveling forward. 
 
Y position graph - This graph will show a graph that is similar to an upside-down 
parabola because the ball goes up into the air and then falls to the ground because 
gravityh has a negative acceleration on the ball. 
 
X velocity graph - This graph will show a horizontal line because the x-velocity is 
constant. 
 
Y velocity graph - This graph will show a line with a negative slope because  gravity is 
putting a negative constant acceleration on the ball.   
 
The value of the vertical acceleration would be the acceleration due to gravity.  It would 
be -9.81. 
 



Data: 

 



 
Data_Analysis

 
 
 

x = (3.057 m/s) t + 0.4841 m 

y = (-4.866 m/s2) t2 + (6.570 m/s) t + 1.906 m 



 

 
 
 
 
 

vx = 3.021 m/s 

vy = (-9.756 m/s2) t + 6.556 m/s 



 
Finding vertical acceleration: 
 
a = 2 (-4.866 m/s2)  
 
a = 9.732 m/s2 

 

To get this we took the first coefficient from the y position graph equation and set it equal 
to ½ a.  Since we needed to find “a” we took “A” and multiplied it by 2.  This gave us 
9.732 m/s2, close to -9.81 m/s2. 
 

from the slope of the y-velocity vs time graph: 
 
a = -9.756 m/s2 

 

Conclusion: 
 
 For the x-position graph, our hypothesis proved to be right.  The mathematical 
model of the graph is x = (3.057 m/s) t + 0.4841 m.  The slope of the graph is the x-
velocity because the x graph is a line, The graph describes the motion of the ball well 
with its correlation of 1. 
 The equation of an object moving at constant velocity is x = mt + b.  Here, x is the 
position, m is the velocity of the object, t is the clock reading and b is the starting point. 
 Our hypothesis for the y-position graph also came out correct.  The equation of 
the graph is y = (-4.866 m/s2) t2 + (6.570 m/s) t + 1.906 m.  In the mathematical model    
y = At2 + Bt + C, y is the position, A is ½ the acceleration, B is the initial velocity and C 
is the starting point. 
 The x velocity graph came out to be (almost) a horizontal line.  The line isn’t 
perfectly horizontal like it should have been, however.  A little bit of error must have 
come in when doing the experiment (clicking on the ball).  We mustn’t have clicked 
directly in the center of the ball.  The relative equation for this line is vx = 3.021 m/s.  
There isn’t a slop to this graph because the x-velocity is constant, the ball is always 
moving forward. 
 Our hypothesis for the y velocity also proved to be correct.  The equation of the 
graph is vy = (-9.756 m/s2) t + 6.556 m/s.  The correlation on this graph was also very 
good at -0.9997.  The slope is the acceleration of the ball due to gravity.  The “b” of the 
equation is the initial velocity of the ball. 
 Because this is a simulation, there wasn’t much error in the experiment.  The only 
error that may have occurred, was when we were clicking on the basketball to progress 
the scene.  We may not always have clicked directly in the center of the basketball.  
Otherwise the graphs were pretty right on. 
 To improve this experiment, it would have been more hands on by creating your 
own video of the ball motion.  With time though it couldn’t happen but it would’ve been 
nicer to do it that way.  I would also like to test different size balls and also balls with 
different weight to see the differences if they had any between each other. 
 


