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Read your introduction to Conservation of Linear Momentum in your lab manual.1 
Impulse is the change in momentum which is the force multiplied by the time over which 
that force acts (Equations 3 and 4 on page 61 of your lab manual).1 Impulse is a great 
way to understand how air bags work. When you are in an accident, your momentum 
changes greatly. You go from 60 miles per hour to 0 miles per hour in a short time so 
the force acting on you is large. To reduce the amount of force acting on you, you can 
increase the amount of time it takes for that momentum change. An air bag increases 
the amount of time it takes you to come to a complete stop, and thus decreases the 
amount of force acting on you (∆p is the same in the accident so if you increase ∆t then 
you decrease F). 

NASCAR (National Association for Stock Car Auto Racing, Inc) has improved their 
safety by having SAFER (Steel and Foam Energy Reduction) barriers at oval tracks to 
reduce the force on the driver when they hit a wall. Unfortunately, Dale Earnhardt, Sr. 
died from his injuries when his car hit a wall that was not a SAFER barrier. A SAFER 
barrier is designed so that the barrier absorbs part of the kinetic energy by dissipating it 
along a longer portion of the wall.2 The advantage of SAFER barriers is that less force is 
felt by the driver and the car is less likely to go back into traffic to get hit.3 The SAFER 
barrier may increase the time of collision from 0.1 s to 0.2 s which can reduce the force 
felt by the driver by a factor of 2.4 The stretch in the seatbelt also extends the time for 
the driver to come to a stop. The HANS (Head and Neck Support) device is another 
safety element to protect the head and neck of the driver.5 For more about the physics 
of crashes, watch this video: https://www.youtube.com/watch?v=yUpiV2I_IRI.6 

 

 

 

 

https://www.youtube.com/watch?v=yUpiV2I_IRI


Questions: 

1. Create the Excel spreadsheet as shown in Figure 3 on page 68 of your lab 
manual.1 

2. In an elastic collision, what two things are conserved? Of those two things, what 
is not conserved in an inelastic collision? 

3. How will friction affect your measurements? 
4. If you track is not level, how will that affect your measurements? 
5. When you add mass to the cart, how does that affect friction? 

 

Things to remember during the lab: 

1. Make sure that your track is level. 
2. Be careful with the carts so that they do not get damaged. 
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