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Scientific Inquiry: Bicycle Gears

Question
Will a higher gear or lower gear help me go faster on my bike?

Hypothesis
| think that a higher gear will help me go faster.

Background

| did some research to learn more about how gears work.
A gear is a set of toothed wheels working together in a machine.

The driver gear is the gear that has the force or motion input. On a bike the force comes from
the legs of the cyclist pushing on the pedals.

The follower gear is the gear that results in the force or motion output. On a bike they are
found on the back wheel.

The gear ratio of a gear train is the number of teeth on the driver gear divided by the number
of teeth on the follower gear.

Planning and conducting
Method:

1. Put achalk line on the bottom of the back wheel of the bike.
Measure the total circumference of the back wheel.

3. Turn to first gear and turn pedal 1 revolution and see how many revolutions the chalk
line has turned.

4. Repeat steps 1 and 2 for third, fifth and seventh gears so you can see the difference
between each gear.

5. Count the number of teeth on the pedal gear and the first, third, fifth and seventh gears.

6. Calculate the gear ratio and compare this to the number of revolutions in steps 2 and 3.

Equipment and materials

| chose to do this experiment using:
- My bike (with 7 gears)

- Bright chalk

- Fabric measuring tape

- Pencil

- Paper or notebook.
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. ———— Chalk
line

Risks and hazards

Your finger could get caught in cogs and wheels so only touch the pedals and do not touch
wheels when moving. Only stop the wheels from moving by using the hand brakes. Do not
touch the wheels when they are turning.

Results

| made a table of my measurements below. The revolutions of the back wheel was calculated
by dividing the distance of the fabric measuring tape at the chalk mark by the total
circumference of the back wheel.

Table 1

1.54 1.44 1.98 2.05

1.35 1.54 1.77 2.32
1.42 1.48 1.77 2.33
1.13 1.43 1.72 2.32
1.19
1.24

_ 1.31 1.47 1.81 2.26

When on first gear the rotation is less than the rotation on the gear 7.
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So, the wheel turns quicker on seventh gear.

Gear 7 has greater than one more revolution than gear 1, so | travel further.

Table 2

22 18 14

32 32 32

145 178 229

Seventh gear has a greater gear ratio than first gear.
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Figure 1
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First gear has more teeth on follower gear than seventh gear.
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Figure 2

The number of turns of the back wheel divided by the number of turns of the pedals is
remarkably close to the gear ratio on gears 3, 5 and 7. The reason that first gear had numbers
not close together is because there were errors.

The measurement of revolutions was not exactly accurate because the back wheel could spin
freely after one revolution of the pedals.

So, the back wheel had to be stopped after 1 revolution of turning the pedal.

Conclusion
My experiment shows that a higher gear will help me go faster because the revolutions of the
back wheel are greater than the other gears. To investigate this further | could do this

experiment with a bike with more gears. | would also like to learn more about the force, or
torque using each of the gears.
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Date Remarks
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27/06/2021 i peri?nent using my bike and recorded my observations in my
.\ notebook. My father helped measure the back wheel turns.
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3/07/2021 | put my experiment data onto the computer with help from my father.

4/07/2021 | typed up my scientific report with help from my father.
10/97@' :lmd up my scientific report with help from my father.
11/07/2021 | typed up my scientific report with help from my father.

17/07/2021 Q\) | typed up my scientific report with help from my father.
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