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Experimental setup 

PASCO ultrasonic 
position detector 

Old and rather 
flaccid basketball (!) 

Retort stand 

Force measuring plate 

Windows PC running 
CAPSTONE software 

PASCO USB 
datalogger hub 



Ultrasonic position sensor 

PASCO USB datalogger hub 

Force measuring plate 



Associate 
force plate and position 
sensor with hub. 
 
It might happen 
automatically! 
If not, click on the ports 
and choose 
the sensors from a menu. 

About 1kHz appears to be 
appropriate for the force plate. 
Too low, and the ball bounce event 
may not be captured with many samples. 



In CAPSTONE, choose multiple 
Table and Graph displays. For 
the table, choose 
force vs time, acceleration vs 
time, velocity vs time and 
position vs time. 
 
Record a ball drop (perhaps 
three bounces) and then copy 
and paste the recorded data to 
a text file. Save this. 
 
You may wish to have a single 
table and change the property 
(e.g. velocity) vs time before 
copying. 
 
Import the text file data 
(probably tab delimited – i.e. 
with tab spacing between the 
columns) into Excel. 



Change the y scale 
to see acceleration during free 
fall phases is about 9.81 ms-2 

 
Note the data is noisy! 

The constant acceleration motion 
free-fall phases are much more 
clearly seen in the velocity vs 
time graph. 



The constant acceleration motion 
free-fall phases are much more 
clearly seen in the velocity vs 
time graph. 

The constant acceleration motion 
free-fall phases are also characterized 
by the parabolic shape of the 
position vs time graph between 
bounces 





Integration of the area under the force vs time graph 
during impact should yield the change in momentum 
of the ball 

By adding the area of trapeziums the impulse  
is about 3.78Ns 
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For the first bounce, the velocity change was about 6.1ms-1. 
 
So if the mass was 0.625kg, this means an impulse of 0.625 x 6.1 = 3.8Ns,  
which is in agreement to the area under the force vs time graph  
for the duration of the bounce. 


