Unit 1: Movement
Collisions 1


How much will it hurt?

[image: image1.wmf]A collision is when two objects hit into each other. One of the objects could be you. The other might be a ball.

What would affect how much the collision hurts you?

This experiment will help you to find out.

Changing the speed of a collision

[image: image2.wmf]
In this experiment, truck A is rolled down the slope from different heights. This means it hits block B at different speeds.

We can then measure how far block B travels to see the effect of changing the speed of the collision. The further the block moves the greater the effect of the collision.
Collect the diagram above

Copy this table to record your results.

	speed of truck A
	distance travelled by block B (cm)

	slow
	

	medium speed
	

	fast
	


What can you say from the results?

· As the speed of the collision ______________, the effect of the collision __________.

Now complete a bar graph of your results. Remember to give the graph:

· a scale and a label for the y-axis (the one going up the way)
· labels for the bars

Questions

1.
The speed limit in towns is 30 miles per hour. On motorways, it is 70 miles per hour. Why is there such a big difference?

1. Can you think of anything else (apart from speed) that would affect how serious a car crash was?

Speed kills

In 1971, 4250 people were killed in car crashes. Thirty years later, in 2001, 3100 people were killed. What things helped to reduce the number of deaths?

Everyone in the car must now wear a seat belt. Many cars now have airbags and Anti-Lock Brakes. Cars have crumple zones built into them to absorb the crash energy. But many people are still killed – mostly caused by driving too fast.

You might think that travelling at 30 miles per hour isn’t much different to travelling at 20 miles per hour. But in fact, the 30 mph car has twice as much movement energy as the 20 mph car. If the car crashes, something – or someone – has to absorb that energy. 

Speed also affects stopping distances – how many metres a car takes to stop once the brakes have been put on. That’s crucial if a small child runs out on the road in front of a car. Here’s some information.
	speed in miles per hour
	stopping distance in metres

	20
	13

	30
	21

	40
	40

	50
	58


Questions

1.
What is the difference in the number of deaths between 1971 and 2001?

2.
Name two improvements to cars that helped cut the number of deaths.

2. A car is driving through town at 40 mph. A child runs out 37 metres in front of the car. Will the driver be able to stop before hitting the child?

3. Can you name two things that are done to make drivers slow down?

Design a poster to encourage drivers to slow down near schools.

The bigger they are, they harder they fall…

In the last lesson, you found out that the effect of a collision depended on the speed.

But what about the size of whatever hits you? Surely it’s better to be hit by a car doing 20 miles per hour than a bus doing 20 miles per hour?

In this experiment, you’ll find out.

Changing the mass


In this experiment, truck A is rolled down the slope from the same height each time. This means it hits block B at the same speed each time.

100 gram masses are added to truck A to change its mass.

We can then measure how far block B travels to see the effect of changing the mass of truck A.
Collect the diagram above.

Copy this table to record your results.

	mass of truck A (grams)
	distance travelled by truck B (cm)

	80 (no masses added)
	

	100
	

	200
	

	300
	

	400
	


What can you say from the results?

· As the mass in the collision ______________, the effect of the collision __________.
Now complete this line graph for your results. Plot the points carefully, then join them with either a straight line or a smooth curve.

Questions

1.
Use the graph to predict how far truck B would have moved if truck A had a mass of only 40 g.
2. Although supertankers that carry oil move very slowly, it takes them 10 kilometres to stop. Can you explain why?

The long drive

Golf ball companies are always looking for a way to make their golf balls travel further than their competitors’ golf balls. They spend millions of pounds on experiments to find out what makes a golf ball travel further.

How far a golf ball goes depends on how fast it is travelling after it’s been hit. But what affects this?

The force of impact

In this experiment, a robot arm is used to swing a golf club. The force with which the club hits the ball is measured. The speed of the ball is also measured.

	force of impact (N)
	speed of golf ball (m/s)

	50
	20

	100
	38

	150
	63

	200
	80

	250
	101


Draw a line graph of these results. Remember to label the axes.

As the force __________, the change in speed of the ball gets __________.

The time of impact

What else can affect how fast the golf ball leaves the tee?

What a ball is made from has a lot to do with it. If it’s a soft material, the face of the golf club is in contact with the ball for longer time. If the ball is very hard, the contact time is much shorter.

Here are the results of an experiment comparing golf balls coated in different  plastics. All the golf balls were the same diameter and had the same mass. The golf balls were hit with exactly the same force every time.

	Type of plastic
	Time of impact (s)
	speed of golf ball (m/s)

	Plas-ball
	0.11
	57

	Attac-tic
	0.07
	33

	New-ball
	0.05
	25

	Speed-nu
	0.20
	98

	Flyer
	0.15
	76


 Draw a line graph of these results. Remember to label the axes.

· As the time of impact __________, the change in speed of the ball gets __________.
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