
Replicate student activity sheet
• Replicate student activity sheet
• Prepare to project the photos of the recycled-tire Merry-Go-Round
• Cut one racquetball open to show students the hollow core and to provide a small piece for each group to use to 

determine its density.

For each group you will need:
• Three racquet balls
• Three large paper cups
• Ice cube
• Thermometer
• Markers that can label cups
• Meter stick
• A large graduated cylinder
• Bits of the racquetball you’ve cut up
• Water (warm and room temperature)
• Access to a scale for massing objects

(This activity should take one period, with more time for extensions.)

• Ask students what material is used to make tires. Why are tires made of latex rubber rather than something hard like 
wood or metal?

• Show students the image of a Merry-Go-Round that is made of recycled tires.
 − Ask students to identify the material. Why is that material so valuable? 
 − Where does it come from?

GRADES

K-4
The properties of a material make it just right for some purposes. In this 
activity you’ll explore the special properties of latex rubber, and how 
this valuable material can be used and re-used.

Bounce



Every substance has characteristic properties. The special properties of latex rubber make it ideal for many purposes, including 
automobile tires. Its long polymer molecules are much like “loose pieces of rope.” They stretch and fold. Natural rubber (latex) 
comes from the sap of tropical trees. Even though synthetic rubber can now be produced, the natural form is still used in 
tires. Each year, Americans generate approximately 100 million scrap tires, with more than 90 percent recycled and reused 
annually. About 21 percent of today’s passenger tires are made from natural rubber. Synthetic rubber represents 27 percent 
and carbon black 28 percent.

Natural rubber can be very brittle when cold. A process called vulcanization is used to bind the long, chainlike molecules of 
natural latex to make it harder and more durable. 

In this activity students explore two of the properties of rubber, elasticity and density. They evaluate the value of the material 
and develop an understanding of why recycling this material is important.

Students examine the physical properties of a school track that has been constructed from recycled automobile tires, and 
compare and contrast the properties needed for tires and those needed for a good running service in a Venn diagram.

Students use Internet and other sources to find a number of new uses for recycled automobile tires.



Teacher Pages

Bounce
National, state, and local standards ask students to develop an understanding of the properties of matter. The unique 
properties of organic polymers make them essential for many products. One valuable polymer is rubber. In chemical terms 
it is an elastomer (an elastic hydrocarbon polymer) and a thermoplastic (changing its flexibility depending on the tempera-
ture.) Natural latex rubber is extracted from rubber trees grown in tropical zones. The tree lives for about 32 years, using 
a great deal of water and nutrients. To make natural rubber more durable and less sensitive to temperature changes, it is 
vulcanized—a process invented by Charles Goodyear in 1839, which changes the sulfur bonds between its long molecules  
and improves its resistance and elasticity in lower temperatures. Carbon black is often added to improve its strength in 
tires. (See “Bag It” for how carbon black can be extracted from recycling grocery bags.) 

Rubber is also an ideal material for sports balls like racquetballs. The standard ball has a diameter of 2.25 inches. Rub-
ber is almost always the material of choice.  In the activity, students discover that the elasticity of a racquetball changes 
with temperature. They examine the requirements of a good running track (resilience and elasticity) and compare them 
to those of a good automobile tire to develop an understanding that chemical engineers design materials with the ideal 
properties for certain purposes.

Answers to Student Questions
1. Why is the density of rubber important in making balls? A heavier ball would require more energy to hit. 

2. Elasticity is a property of rubber.  What does it mean? Bounciness or the ability to expand and contract.

3. How does temperature affect the elasticity (bounciness) of rubber? Warmer molecules have more energy and more 
elasticity. A cold ball will not bounce as high as a warmer ball.

[VIGNETTE/INTERVIEW WITH ISRI CHEMICAL ENGINEER HERE]



Student Pages

From A (Away) to Z (Zero)
Collect Data:
Grab a ball! Let’s play scientist.
Each material has special properties. The properties make it ideal for special products and purposes. 
In this activity, you’ll examine the properties of a ball made of latex rubber..

From your teacher, you’ll receive three racquetballs and a bit of another that’s been cut up. You’ll use those materials to 
answer two questions:

1. What is the density of the rubber in the ball?
2. How does temperature change the elasticity of a ball?

Step 1: Find the mass of a bit of latex rubber from a racquetball.
• Fill a graduate 2/3 full with water. Look carefully at the level. Then put your bit of rubber into the graduate and note 

the new level. 
• Subtract to determine the volume of the bit of rubber.
• Divide the mass by the volume to find the density of the rubber in the ball.

  
Step 2:  Find the effect of temperature on the elasticity of a racquetball.

• Fill 3 cups halfway with water: warm, cool and cold. (Make the cold water by putting an ice cube in the last cup.)
• Measure the temperature in each cup and record it. 
• Place one racquetball in each cup. Leave it there for five minutes.
• One member of your group should hold a meter stick upright. One member will be the observer, and one the recorder.
• Remove each ball from the water, dry it quickly and drop it from a height of one meter. (Don’t throw it; just let it 

fall.) Record the height of the ball’s first bounce.  Repeat the drop and then average the two answers. (Add them and 
divide by two)

Ball Bounce #1 Bounce #2 Bounce #3

Cool (Temperature________)
Room (Temperature________)

Warm (Temperature________)

Think Like a Scientist:
Why is the density of rubber important in making balls?         

Elasticity is a property of rubber. What does it mean?         

How does temperature affect the elasticity (bounciness) of rubber?        

               



Check It Out!
Use the Internet to find where rubber trees are grown and where natural latex is obtained.

Go Farther:
The special properties of rubber make it a valuable mate-
rial. It can be re-used for many purposes. Look at this 
photo of a running track at a Michigan middle school. It is 
made of tiny cubes cut from recycled tires. 

Then think of the properties of good rubber tires and 
good running tracks. Use the concept map to compare 
and contrast the properties of tires and tracks.


