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Goals

� Investigate the conservation of momentumconservation of momentum in elastic andelastic and 

inelastic collisionsinelastic collisions 

� Investigate the conservation of energyconservation of energy in an elastic collisionelastic collision

� Investigate the amount of kinetic energy available for nonnon--
conservative workconservative work in an inelastic collisioninelastic collision



Equipment setup


� Use the lighter spring on the force sensor. 
� Clip the motion sensor to the end of the 

track. 
� Level the track. 

� Place Target cartTarget cart at rest about 10cm from the spring10cm from the spring. 
� Place Incident cartIncident cart about 1616--20cm from motion sensor20cm from motion sensor. 
� Note: Velcro facing = inelasticVelcro facing = inelastic and magnets facing = elasticmagnets facing = elastic. 
� Roll incident cart just hard enough to come back to its starting point. 

Practice this first before you take your data!Practice this first before you take your data!
� Make measurements with different weights of incident and target 

cart. 



Starting DataStudio

� Create a new experiment. 

� Plug force and motion sensors into the 750 and 

� drag their icons to inputs in the Setup window.


� Double-click the Force Sensor 
icon. 



Force Sensor


� Set Sample Rate to 500Hz and Sensitivity to Low. 

� Double-click the Motion Sensor Icon. 



Motion Sensor


� Ensure to have Acceleration, Position and Velocity checked 
� Set Trigger Rate to 80Hz  

Click 



Sampling Options


No boxes checked!


Delayed 
Start and 
Automatic 
Stop! 

Position rises above Position falls below 
0.3m. 0.3m. 



Graph 1


Two equal mass carts A 
and B collide. 
This is XA vs. time. 

What happens…: 

1. Along line AB? 
2. At point B? 
3. Along line BC? 
4. At point C? At approximately what time5. Along line CD? does cart B hit the spring? 



Graph 2


Two equal mass carts A 
and B collide. 
This is VA vs. time. 

What happens…: 

1. Along line AB? 4. Along line DE? 
2. Along line BC? 5. Along line EF? 
3. Along line CD? 



Graph 3


A cart of mass 
0.25kg collides 
with a spring on 
the force sensor. 
Here is the force 
during the collision. 
The fit is to: 
A*sin(2π(x-C)/T) 

What does the area under the curve tell 
you? 

What can you learn from the parameter 
T? 



� Position vs. Time: Measure 
maximum heights either 
side of 2nd bounce, calculate 
loss of potential energy, and 
friction force. Enter in 
table!

Inelastic collisions


� Use Statistics Tool (Σ) to measure velocities vA,1 and v2, before and 
after 

the collision. Complete the table. 

0.25 kg0.50 kg 
0.50 kg0.25 kg 
0.25kg0.25 kg 

v2vA,1mBmA 



Elastic collisions


� Measure vA,1 and vA,2 as 
before. 

� Determine the spring impulse 
J. (Σ tool) 

� Find vB,2 from J. 

mA mB vA,1 vA,2 J 
0.25 kg 0.25kg 
0.25 kg 0.75 kg 
0.75 kg 0.25 kg 



Inelastic analysis (Homework)

mA mB vA,1 vCM K1 KCMCS v2 K2 WNC 

0.25 
kg 

0.25 
kg 

0.25 
kg 

0.50 
kg 

0.50 
kg 

0.25 
kg 

Fill in the table!




Elastic analysis (Homework)

mA mB vA,1 vCM K1 vA,2 J vB,2 K2 

0.25 
kg 

0.25 
kg 

0.25 
kg 

0.75 
kg 

0.75 
kg 

0.25 
kg 

Fill in the table. Part of Problem Set 
9. 


