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Did You Know?
Gears are found in the
mechanisms of many common
objects, such as cars, bicycles,
analog watches, and wind
turbines.

Gears have equally
spaced teeth that
enable them to
interlock with
other gears.

Bicycles often
have multiple gears
that allow riders to make
adjustments to power output
and speed.

Your Task:
Get into Gear
Cyclists strive to achieve efficiency during
continuous riding. But, which pairing of gears is
the best or most efficient? And does the answer
change depending on the terrain? You and your
classmates will explore gear ratios and how they
can affect pedaling and riding speeds.
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Gears have been
utilized for centuries.
Wooden gears, with
wooden teeth, can
be found in windmills
and watermills.

The gears of
a bicycle are
connected
and driven
by a chain.

Riders back in the
19th century were
not as lucky—no
gears meant a lot
of pedaling!
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Bicycle Gear Ratios
A gear ratio is used to determine the number of turns each gear in a pair will make
based on the number of teeth each gear has.
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1. Write the ratio of the number of teeth on Gear A to the number of teeth on Gear B.

2. 	Write the ratio of the number of teeth on Gear C to the number of teeth on Gear D.

3. The greater the ratio, the greater the number of turns the smaller gear has to make
in comparison to the larger gear. Which has the greater ratio, Drew’s bicycle gears
or Kinsey’s bicycle gears? Explain.

Cyclists change gear ratios depending upon the incline of terrain. When riding up hills,
cyclists use a smaller gear ratio. When riding down hills, cyclists use a greater gear ratio.
4. What would a set of gears look like that has a ratio of 1:1? When might a cyclist
use a gear ratio of 1:1?
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Design Process
Consider the incline of the terrain near your home. Use the engineering design
process to design two pairs of bicycle gears that would be efficient for use near
your home. Consider how the gear pair will function on the terrain.
Engineering Design Process:
Step 1 Define the problem.
Step 2 Identify the criteria and constraints.
Step 3 Brainstorm solutions.
Step 4 Select a promising solution.
Step 5 Develop a model/prototype.
Step 6 Test and evaluate the model/prototype.
Step 7 Redesign as necessary.
Define What is the problem you are
trying to solve?

Identify What are the criteria and
constraints to consider?

Brainstorm What are two possible solutions to your improvement? Research!
Solution 1:

Solution 2:

Solution 3:

Solution 4:
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Get into Gear
Design Process, continued
Select Which solution do you choose? When choosing a solution, consider:
• Is the solution safe? 	

• Is the solution realistic?

• Is the solution affordable?

• Are the materials available?

• Do you have the time ands skills to implement the solution?
Solution:

Explain how your prototype will function based on the terrain:

Develop Use cardboard to build a prototype for each pair of gears.
Sketch your plans here.
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Get into Gear
Design Process, continued
Test Test and evaluate the prototype. What worked? What did not work?

Redesign Do you need to redesign the prototype? Explain.
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