TAP 215- 2: Forces and car safety

1.
Explain the effects below using the concept work done = force ( distance.

· Eggs dropped from 10 cm onto a hard floor do not always crack but eggs dropped from 1 m onto the same floor will always crack. 

· Air bags in cars help prevent head injuries. Air bags increase the area over which the force acts, as well as increasing the distance to come to rest.

· Cars have crumple zones which help to protect passengers in a crash.

· Crash barriers beside a main road are fairly easy to deform.

2.
In a crash test, a dummy is thrown against an air bag at 5 m s-1. The dummy is decelerated to 0 m s-1 over a distance of 0.2 m.  

The mass of the dummy is 60 kg.

(a)
Calculate the original kinetic energy of the dummy.

(b)
Calculate the average force on the dummy during deceleration.

(c)
Explain why your calculation gives the average force.

(d)
Explain why you would expect a more massive dummy to deform the air bag more than 0.2 m.

Answers and worked solutions

1 (a) Stopping distance is the same in both cases but the force 

will be ten times as great when dropped from ten times the   height as: 

GPE  = mgh
mgh = F x d    so F = mgh/d

Longer braking distance so average force decreased. 

Longer braking distance decreases average force (& crumpling absorbs energy).

They are designed to crumple to lower average force and absorb energy.

2 (a) 750 J

   (b) 3750 N

   (c) e.g.  The force on the dummy will change as the 

        pressure exerted by the airbag increases, then decreases.

   (d) If the original velocity is the same the kinetic energy will 

        be greater hence more work needs to be done.

