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Explore the world of VEX Robotics
Construction Kits by HEXBUG
with these additional builds and
activities. Each build comes
with individual instructions.
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Record the answer in the column labeled average time.

Beginning in the 20th century, cars became a
popular way to transport both people and goods. In
2010, it was estimated that there was over 1 billion
cars in the world. Gasoline and diesel are used to
fuel most cars, but alternative sources of energy,
like electricity, are becoming more popular.
The VEX Robotics Gear Racer by Hexbug doesn’t use
gasoline or electricity - instead it uses potential and
kinetic energy. How? And how fast does the Gear
Racer move using this type of energy?

ENERGY AND MOTION
There are many forms of energy from turning on a light, to
playing music, or to the sun warming the Earth. Moreover,
a battery, oil, and even your lunch are considered forms of
energy. Even though there are many forms of energy there
are only two types: kinetic energy and potential energy.
Since we now know that the Gear Racer uses kinetic
and potential energy to move, let’s determine how fast
it can travel.

Potential energy is the energy stored in objects. When
the rubber bands on the Gear Racer are pulled
upwards, the kinetic energy of your hand stretching
the rubber bands becomes potential energy. This
potential energy is now stored in the rubber bands.
Kinetic energy is energy in motion. Potential energy
is converted to kinetic energy when it is released.
When the Gear Racer begins moving, the potential
energy stored in the rubber bands is transferred
through the gears and becomes kinetic energy by
turning the wheels in the Gear Racer.

INVESTIGATION ONE
WHAT IS THE AVERAGE VELOCITY
OF THE SINGLE GEAR RACER?
Place the Gear Racer in position on a flat surface, with at
least 2 meters (approximately 6.5 ft) of space in front of
it. Create a consistent starting position by marking the
start line with a piece of tape or other indicator.

Place the front of the Gear Racer in position on the
starting line and have a partner available with a
stopwatch. Pull back the Gear Racer before beginning
timer. Once the partner is ready to begin timing, have
them give a signal and begin the stopwatch while you
pull up and release the Gear Racer.
Once the Gear Racer reaches the 1.0 meter marker,
stop the stopwatch and record the time elapsed in the
table under Trial #1 for the 1.0 meter distance.
Repeat steps 1 and 2 again, driving to the 1.0 meter
marker. Record the elapsed time under Trial #2 and
Trial #3. Find the average time of your three trials by
adding up the number of seconds in all three trials and
dividing the total by three.
Calculate the average speed of the Gear Racer using
the following equation and record your answer in the
column labeled calculated average speed.

Repeat the investigation for the 1.5 meter and 2.0
meter distance markers. Record your average times
and calculated average speed in the table.
DISTANCE
(METERS)

TRAIL #2
(SECONDS)

Explanation:
As the Gear Racer begins to move, the Racer
will transfer all of the potential energy stored
in the rubber bands into kinetic energy. The
kinetic energy makes the gears and wheels of
the Gear Racer begin to move. With kinetic
energy transferred to the gears and wheels,
the Gear Racer begins to gain speed
(accelerate) quickly. However, there is the
force of friction between the floor and the
Gear Racer. The effect of this friction will
cause the Racer to slow down over a distance
and eventually come to a stop. This helps to
explain why the Gear Racer’s average speed
is lower as it travels longer distances.
Compare your results between the 3
different distances. Did the average speed
change as the Single Gear Racer traveled a
further distance?

TRAIL #3
(SECONDS)

AVERAGE TIME
(SECONDS)

CALCULATED
AVERAGE SPEED
(M/SEC)

1.0 METER
1.5 METERS

Average Speed (meters/seconds) =

Distance (meters)
Time (seconds)

To determine the average speed of the Gear Racer, you can divide
the distance traveled by the time taken to travel the distance. This
investigation will take a look at how the potential energy stored in
the Gear Racer is transferred into kinetic energy.

2.0 METERS

ACTIVITY

Note: Get an adult’s permission before you begin setting up and playing the game.

SUMO CHALLENGE

If an object has energy, it can do work. Work
is done when a force acts on an object to
cause it to move. Now that you understand
the kinetic and potential energy of the Gear
Racer, play the Sumo Game.

Measure the distance from the starting position and
measure three distances - 1 m (approximately 3.0 ft), 1.5
m (approximately 4.5 ft), and 2 m (approximately 6.5 ft)
along the floor, and place a piece of tape or other indicator
at each distance.
Place the Gear Racer in the “High Torque” position.

Use tape to create 3 circular rings:
0.5 meters (approximately 1.5 feet) in diameter,
1.0 meters (approximately 3.0 feet) in diameter,
1.5 meters (approximately 4.5 feet) in diameter
Start with one full beverage can inside of the ring. Make
sure that the bevarage is sealed. Place the front of the
Gear Racer at the 0.5 meter circle and point it towards
the beverage can. Now pull up and release the Gear
Racer to see if it can knock the can out of the 0.5
meter circle.
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Next, try to knock out the single beverage can from the
1.0 meter and 1.5 meter distances.

After you have tried each distance, tape multiple soft
drink cans together and see how many the Gear Racer
can push out at each distance.

