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Outcomes: 
Students will be expected to:
· Demonstrate the use of rollers, wheels and axles in moving objects (303-16).
Materials: 
· Thin block of wood with screw hook turned into one end
· Rubber bands
· Ruler
· 2 round pencils or drinking straws
· 4 spools (eg. Empty thread spools)
· For the whole class: 1 bicycle (or more if possible/plausible)
Background Information:

The wheel produces less friction because there is less of its surface coming in contact with pavement than if a weight such as a person were pulled along a surface.
The effort is applied to the small wheel to gain speed. You move the small sprocket with a great force a short distance, and it, in turn, moves the large wheel a greater distance but with less force.
Engage:

Important information for students to discover:
· A wheel is a simple machine that aids in moving an object

· Every wheel and axle usually consists of a large wheel to which a small axle is firmly attached.

In groups of 2, explore how wheels help to move objects:
-attach a rubber band to the screw hook on the end of the block of wood.

-measure the stretch of the rubber band as you drag to block on the floor.
-use a ruler and make a measurement just before and after the block begins to move.
-record all of your measurements (on attached page).
-with the rubber band on your finger, lift the block into the air and measure the stretch

-now place 2 pencils underneath the block and measure the stretch of the rubber band just before and after the block begins to move.
-try the experiment again, only this time, use four spools for the wheels and round pencils for the axles.
-place the wood on the axle.
-observe what happens as you push the block of wood very gently.
-measure the stretch of the rubber band as you pull the block of wood.
Explore:
Observe a bicycle:

(place students in groups based on number of bicycles)

Discuss: Where are the wheels and axles on a bike?


When you ride a bike, where do you apply the force?


Why do you apply the force to the small wheel?

Explain: 
Distribute sheets to class (Wheels and Axles)
-Observe the different-sized gears or sprockets on the rear wheel of the bike. Notice that all are smaller than the large pedal sprocket. See how a chain connects the large sprocket with a larger one.
-adjust the chain so that it is on the largest of the small gears. 

-Turn the bike upside down; face the chain side.
-Move the near pedal around; notice how the rear wheel turns.

-How many times does the wheel turn, compared to the pedal?

-Chalk a spot on the rear tire; crank the pedal around one full turn. Count the turns made by the chalked wheel.

-Adjust the chain so that it is on the smallest rear gear (you may have to set the bike upright to do so).

-Crank the pedal on full turn; how many times does the rear wheel turn now?

Extend:
Have a class discussion on: “How does changing the rear gear size affect how fast you can go?
Apply:
Try several gear combinations to see if your theory is correct.
Q: Where on a bike is friction used to an advantage? (brakes)

     How in the bike wheel constructed to help reduce friction?
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OBSERVE A BICYCLE:

- Observe the different-sized gears or sprockets on the rear wheel of the bike. Notice that all are smaller than the large pedal sprocket. See how a chain connects the large sprocket with a larger one.

- Adjust the chain so that it is on the largest of the small gears. 

- Turn the bike upside down; face the chain side.

- Move the near pedal around; notice how the rear wheel turns.

- How many times does the wheel turn, compared to the pedal?

- Chalk a spot on the rear tire; crank the pedal around one full turn. Count the turns made by the chalked wheel.

- Adjust the chain so that it is on the smallest rear gear (you may have to set the bike upright to do so).

- Crank the pedal on full turn; how many times does the rear wheel turn now?

