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Section 3  Energy and Work: Why Air Bags?

ENERGY AND WORK
In this section, you observed the damage to an egg from collisions. 
This is similar to the damage to a person’s skull during collisions. 

When egg # 1 was dropped from smash height # 1, the shell broke. 
In contrast, egg # 2 dropped from the same height probably did not 
experience the same damage because the new surface was softer. 
How can you describe “softer” in terms of physics concepts?

Kinetic Energy

An automobile traveling down a highway at 100 km/h (about 60 mi/h) 
represents a considerable amount of energy. This kind of energy is 
called kinetic energy. Kinetic energy is the energy an object has because 
of its motion. The adjective “kinetic” comes from the Greek word for 
motion, “kinesis.” 

Kinetic energy depends on the mass and the velocity of the object. 
The following equation shows this relationship.

            
KE mv= 1

2
2

where   KE stands for kinetic energy,
m represents the mass of the vehicle and its occupants, and 
v represent the velocity of the vehicle.

In your investigation, the falling eggs had kinetic energy and 
approximately the same mass. Both eggs also had the same velocity at 
the moment before hitting the surface because they were both dropped 
from the same height (smash height # 1). Both eggs, therefore, had the 
same kinetic energy (KE).

Physics Talk

Physics Words
kinetic energy: the 
energy possessed by 
a moving body is 
called kinetic energy.
KE mv= 1

2
2
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To stop the person, something has to do the 5900 J of work to get rid 
of that energy. In an accident, it could be the windshield. What would 
happen if the person strikes the windshield? Since the windshield is fairly 
rigid, it might only give 3.0 cm (0.030 m) in stopping the person. So the 
work done by the windshield is

    

Work = force distance

5900 J = force 0.030 m

Force =

×
×

5900 JJ
m

= N or 197,000 N whenrounded off

0 030

196 667

.

,

 

That is a lot of force exerted on the skull. What happens if the passenger 
strikes a fully inflated air bag instead of the windshield?  Suppose that 
the air bag creates a stopping distance of 30.0 cm (10x greater stopping 
distance). The amount of work to be done is still the same, 5900 J. But this 
time, it is applied over a greater distance than the 3 cm of the windshield.

   

Work = force distance

5900 J = force 0.300 m

Force =

×
×

5900 J

= N or 19,700 N

0.300 m

19 667,

The units were also multiplied together in the same way: 

This derived SI unit is given a special name. The unit for energy 
is called a joule (J).

Paying attention to units is an important problem-solving skill 
and tool. It is called dimensional analysis.
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