Science on the Ball
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All about balls

Question

How do balls differ?

Equipment

a collection of balls of various sizes and types. including those used in different sports 
beam balance and weights
large bucket or bowl of water

tape measures

Activities

1. Discuss with the children how best to classify or sort the different balls in the collection. They should consider physical attributes that can be tested within the classroom ie, how high a ball can. be thrown is not appropriate Some attributes that may be suggested are: size, shape, volume, weight, materials.
2. Decide with the students which of these attributes they wish to use and create a suitable recording table. You may ask students to work in small groups to record only one attribute for each ball, or to test a small number of balls in a group and record all. attributes, in each case ask students to determine for themselves the best way of measuring their attribute and which units they will use.
3. For each ball ask students to first estimate and then measure the ball’s performance for their chosen attribute. Allow them to decide for themselves how best to make that measurement. Provide suggestions if asked.

Size- could be an arbitrary decision made by students, ie small medium or large, or students could measure the diameter of the balls. This can be done by holding two books so that they touch opposite sides of the ball. Remove the ball and measure the distance between the two books. 
Weight- can be determined using a balance beam and a set of weights. 

Volume- can be measured by immersing the ball in water and recording the displacement of water.
4. Once all of the selected attributes are recorded, combine the groups’ results to form an overall chart of results.
5. For those balls related to specific sports discuss which of the attributes are most important in its selection for that sport. This may involve consideration of size for a golf  ball, shape for Rugby football and materials for a water polo ball.

Other investigations

- Research what is inside balls of different types. Why do some balls contain air? What is inside a modern golf ball and why?
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Bounce Down

Question

How high do balls bounce?

Equipment

- a collection of various balls

- a table or chair to stand on

- a tape measure or metre ruler

Activities

1 Decide on a standard height from which to drop the balls, ie 1 metre. Place the measure or the ruler near the table or chair.

2. One student stands on the chair and drops the ball from. the chosen height while the other records how high the ball bounces. Repeat this twice more and record each bounce height.

3 Repeat this with each of the other balls and average the three results for each ball, Discuss with students why they should do more than one measurement for each ball.

4. Work out which balls bounced the best and try to work out why this could he. Consider some of the characteristics discussed in the previous activities, ie size, contents, construction, shape etc.

-CHART OF RESULTS

	Ball type
	Bounce1
	Bounce2
	Bounce3
	Bounce4
	Average bounce

	Golf ball
	
	
	
	
	

	Tennis ball
	
	
	
	
	

	Netball
	
	
	
	
	


Other investigations

- Try dropping the balls from 2 metres. Does this double the bounce height?

- Drop the balls onto different surfaces. Which surfaces give the best and worst bounce heights? Try carpet, concrete, sand, grass and water. Consider the implications of these results for sporting competitions.

- Try throwing the balls at the ground. How does this affect the height of their bounces?

- Record the number of times the balls bounce before they come to rest. Do the balls that bounce the highest also bounce the most times before they stop?

- Try refrigerating and heating several of the same type of balls. How does this affect their bounce height? Consider solid and inflated balls.

- Try dropping different shaped balls such as Rugby footballs. Make other shaped balls out of silly putty or plasticine. How does shape affect the height and direction of bounce?
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· Try dropping a ball that you can pump up. How does the bounce height change if the ball is well or poorly inflated?

Background information

When a ball bounces, it changes shape for an instant and then springs back to its original shape. How well a ball springs back into shape is called its ELASTICITY. Balls with higher elasticity spring back into shape faster and bounce higher.

Elasticity depends on the materials used to make the ball and for some balls, the amount and pressure of air inside.

Spinning balls

Questions

How can you curve a ball as it travels?

How does spin affect a moving ball?

Equipment

- light-weight styrofoam or sponge balls.

Activities

1. With children working in pairs, ask them to throw their balls and record how far they travel. Use light-weight balls as these travel quite slowly and allow you to see what is happening.

2. Now encourage students to try and throw the ball with top-spin and then with back-spin. Record how far the balls travel each time.
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Hold the ball with the palm facing backwards. Let the arm swing down so the ball rolls or flicks off the ends of the fingers.
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Back-spin

Hold the ball with the palm facing forwards. Swing the arm down so that the ball rolls or flicks off the end of the fingers.

3. Ask children to determine which spin keeps the ball in the air longer.

[image: image6.emf]4. Now try creating spin to the left or right and record what happens to the path of the ball.

Left-spin 
- counter -clockwise
-ball curves left

Right-spin 
- clockwise

-ball curves right

Other investigations
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Which sports use left and right side to curve the path of the moving ball?

Try glueing two styrofoam. cups together at the bottom Wind a rubber band around them tightly and let them go. Which way do the cups move Try controlling the way they move using side-spin, top-spin and back. You can also try this with a cardboard tube. 
Background information

Most balls spin or rotate as they move through the air. The speed and direction of spin affect the way the bail moves. In many ball sports the players make the ball spin in a particular direction to control the path the moving ball takes.

As a ball moves, it carries a thin layer of air near its surface. This air spins with the ball in the same direction. As this layer of air meets on-coming air it creates high and low pressure zones which may be at the top, bottom. or sides of the ball depending on. the type of spin. The balls tend to move towards the area of lower pressure according to the Bernoulli Principle. This principle states, two main points:
- fast moving air creates areas of low pressure

- air moves from areas of high pressure to low pressure.
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Catching and stopping

Question

What is the best way to catch a ball or raw egg?

Equipment

- tennis balls or similar

- balloons of water

- double bed sheets

- catching gloves from various sports

- raw eggs

Activities

1. In pairs students throw and catch the ball. Ask them to try and catch the balls with a stiff outstretched arm. Now try with a bent arm that moves or “gives” as the ball hits. Why is this easier?

2. Try bouncing a ball on a fingertip and then on a palm. How does it feel different as the force is spread over a larger area? Try again with a glove.

3. Half fill balloons with water. Challenge students to find out how far apart they can throw and catch the balloon without it breaking. Discuss the techniques they used to lessen the impact of the balloon as they caught it. (Discuss any suitable rules with the class, ie. how much water should be in each balloon. How could varying this affect the results?)

Other investigations

- Try the balloon activity with a raw egg.

- Challenge children to design and build the best raw egg catching glove.

- How far apart can they stand and still catch the egg?

- Try tossing a raw egg into a bed sheet held by 2 other students. How does the sheet help lessen the impact of the egg in comparison to an egg thrown at a brick wall

- Ask children to design and build a safety cradle for a raw egg. It must protect the egg and keep it whole when dropped from a height of 2 metres. Allow the children to use any materials readily available at home or school. Hint: During testing, allow children to use a similar sized object to practise with - use raw eggs for the final tests.
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Background information

Everything that moves has “momentum”. The amount of momentum depends on the mass of the object and how fast it is moving (its velocity). The impact refers to how the momentum is transferred when a moving object hits something else, If you can slow the rate at which you transfer the momentum, then you decrease the force of the impact.

If you increase the time or distance over which a ball’s impact is absorbed by “giving” with your hands, you decrease the force of that impact. This means that the ball doesn’t hit as hard and doesn’t bounce out of your hand as much.

Catching with both hands or using the correct glove helps spread the force of the ball’s impact over a larger area. Catching correctly and with the correct gloves is an important safety point in many bail sports.

Projectiles - angle of flight 
Question

How far can you throw a ball?

Equipment

tennis balls

long tape measures

access to garden hose

Activities

1. Working in pairs, one child throws a tennis ball while the other child records the distance to the first bounce using a tape measure or pacing the distance.

2. Ask the children to throw the balls again. Try throwing faster and then slower. Record the results and discuss the effect of speed on distance travelled

3. Now ask children to throw the balls in a high arc and record the distance again.

4. Repeat 4 or 5 times making a lower arc each time until the ball is travelling almost horizontally. They should try to use the same force each time the ball is thrown,

5. Work out the approximate angle that gives the greatest distance.

6. Compare your results with a garden hose and running water. Turn the tap on and move the end of the hose so the arc of water varies. Work out the angle that makes the water travel the longest distance.
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Other investigations

- Find out the best angle to kick a ball. Is it the same as for throwing a ball and shooting a stream of water?

- Discuss other factors that might influence your results ie, gravity, wind, type of ball

- Repeat the water activity using squeezy plastic bottles filled with water. They can be set at precise angles to find out the best angle of projection.

- Apply the best angle of projection to other sports using bails ie. hitting a T-ball, baseball, cricket ball or golf ball.

- How high should a long jumper jump to get the greatest distance?

Background information

The distance a ball travels through the air depends mainly on two things, the speed at which it is thrown, hit or kicked and the angle of projection. A ball that is thrown slowly will not travel as far as a fast moving ball. In ideal conditions, 45 degrees is the angle that gives maximum distance in projected objects. This will vary for different shaped objects in air.

Rebound

Question

In which direction will a ball rebound?

Equipment

- hardcover book or available wall

- large sheets of paper

- pencils and rulers

- marble or small ball

Activities

1. Lay a piece of paper with the long edge against a wall or propped up book. Mark a target point in the middle of the edge of the paper that touches the wall.

2. Along one short edge put 4 evenly spaced pencil marks for launch spots.

3. Put the marble on the first launch spot and roll it at the target point. Watch as the marble rebounds. Use a ruler and pencil to draw lines representing the path of the marble towards and away from the target point.

4. Repeat this from other different colour pencil launch points recording each line with a different colour pencil.
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5. Are there any patterns in the angles between the walls and the paths drawn?

Other investigations

- Try substituting various bats and racquets for the wall. Does the rebound work with other surfaces? How do sports people use this knowledge to control the ball?

- Does it also work with balls thrown at a wall from various angles? What about balls bounced on the ground at an angle?

- Experiment with a pool table. Find out how to use the edges of the table to rebound a ball to a chosen point or pocket.

- If a softball, rounders or baseball batter wants to bunt the ball towards 3rd base, how should they hold the bat when the ball is pitched?

Background information

When a spherical ball hits a flat surface it will rebound with the angle the same size as the incoming angle.

Hitting the ball

Question

How can you hit a ball further?

Equipment

- T-ball spikes and balls

- bats of various weights

- various racquets, bats and balls

Activities

1 Set up the t-ball spike with the ball and ask a student to strike the ball. Record the distance it travels. Try again and vary the speed of the bat swing so that you record the distances for slow, medium and fast swings.

2. Now ask the students to try hitting the ball with a medium swing using a lighter and then a heavier bat What difference does this make to the distance the ball travels?

3. Try hitting the ball and “follow through” after the ball is hit. Then try hitting the ball at the same speed and stopping the bat as soon as it hits the ball How does this affect the distance the ball travels?

	Bat Speed
	Distance

	Slow
	

	Medium
	

	Fast
	


Other investigations

Try using tennis racquets and tennis balls thrown up in the air. Vary the speed of swing, the weight of the racquet and the “follow through”.

Do these factors also affect the distance the bail travels if the ball you hit is travelling towards you instead of being stationary?

Background information

Everything that moves has momentum. The amount of momentum depends on its mass and how fast it is moving. When a moving object hits another object some of its momentum will be transferred to the other object. The total amount of momentum usually remains the same in collisions.

The momentum of the bat travelling through the air is transferred to the ball when it is hit Most players “follow through” with their bats or racquets after they hit the ball. This keeps the bat in contact with the ball for slightly longer so that more momentum can be transferred to the ball.

Two important factors in how far a hit ball travels are bat speed and bat weight. These two factors affect the momentum of the bat. Increasing the weight of the bat increases the speed of the ball. Increasing the speed of the bat swing also increases the speed of the ball. The faster the ball travels the further it will go.

Choosing the correct weight bat is very important. A bat that is too heavy will slow the batter’s swing and decrease the distance the ball travels.

Sharing the bounce

Question

How can one ball make another ball bounce higher?

Equipment

- marbles of various sizes

- balls of various sizes

Activities

1. Place a small marble on a smooth surface and roll another marble at the first one. Record the distance both travel after the collision. Mark the places before and after the collisions to make the measurements easier.

2. Repeat this with different combinations of marbles and record the results. Try to roll each marble with the same force. Will the stationary marble travel further when hit by a small or large marble?

3. Collect a tennis ball and a netball or basketball. Drop the tenths ball from shoulder height and record how high it bounces. Do the same with the basket ball and compare the bounce height.

4. Now hold the tennis ball on top of the basketball and drop them at the same time. Watch what happens to the tennis ball as they bounce together. Repeat this and notice what happens to the bounce of the basketball.

5. Try again this time putting the large ball on top of the small ball. What happens to the bounce of both balls?
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Other investigations

Build a mini “Newton’s Cradle” by suspending 5 balls from a frame so that they swing in a straight line and hit each other, What happens when one ball is s and released so that it hits the stationary balls? What happens if two balls are swung at the same time?

[image: image13.jpg]



Background information

Each moving ball has momentum depending on its speed (velocity), and its mass. When one ball hits the other some of the momentum from the larger ball is passed to the smaller ball which increases its velocity and therefore bounces higher. The large ball loses some of its momentum so it slows down and bounces lower than before.

