ABOUT THE OFFROAD TRUCK

INVESTIGATION TWO

Have you ever wondered why roads are
paved with asphalt rather than made of dirt?
Explore the effects of friction between a
vehicle’s wheels and different driving
surfaces using the VEX Robotics Offroad
Truck. In the following experiments, you will
test average driving speeds on indoor and
outdoor floor surfaces.
INVESTIGATION ONE

To run this investigation, you will need a
measuring device (ruler, meter stick, or tape
measure), stopwatch or timer, tape, and a
partner to help you time your runs.

INDOOR FINISH LINE
FIND THE AVERAGE SPEED
ON AN INDOOR SURFACE

Goal: Find the speed of the VEX Robotics
Offroad Truck on two different outdoor surfaces,
compare the data against the indoor surface,
and explore the effects of friction on speed.

OUTDOOR FINISH LINE
FIND THE AVERAGE SPEED
ON AN OUTDOOR SURFACE

Take the truck outside to repeat steps 1 to 6 from Investigation 1 - but this time,
complete the experiment on a concrete (sidewalk) or asphalt (road) surface. Record
the individual times from each run along with the average time in the provided table.
Take the truck outside to repeat Investigation 1 - but this time, complete
the experiment on a grassy or compact dirt surface. Record the individual
times from each run along with the average time in the provided table.
Make sure to calculate the average speed in both meters per second (m/s)
and miles per hour (mph).

RUN 1

RUN 2

RUN 3

AVERAGE
RUN TIME
(SECONDS)

AVERAGE
SPEED
(M/S)

AVERAGE
SPEED
(MPH)

CONCRETE/
ASPHALT
Start

3 Meters Distance

Place a piece of tape on an indoor surface (tile, carpet,
hardwood) to mark the starting line. Then, measure
3 meters and place another piece of tape at the end
of your measurement to mark the finish line.
Have your partner stand at the finish line with a
stopwatch and place the truck at the starting line,
then have your partner give a countdown and begin
driving once your partner begins the timer on “Go!”

Run1Time + Run 2 Time + Run 3 Time
3 Runs

Run the test two more times and record the times
in the table. Use the Average Run Time formula to
the right to calculate the average times for your
runs. Record your answer in the table.
With the average time, you can now determine how fast
the truck travels by using the formula for speed. Use the
Average Speed (m/s) formula to the right to determine the
average speed traveled. Record your answer in the table.
You can convert the average speed in meters per second
to miles per hour by multiplying the meters by second
by 2.24. Calculate using the Average Speed (mph)
formula to the right and record the answer in the table.

INDOOR
FLOOR

RUN 2

RUN 3

FORMULAS AND
EQUATIONS

GRASS /
DIRT

Look at the speed of the VEX Robotics Offroad Truck on each
surface and compare the results. Which surface did the VEX
Robotics Offroad Truck travel fastest and slowest on?

Average Run Time =

Once the truck crosses the finish line, have your
partner record the time in the provided table.
Record the time to the nearest hundredth place.
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SPEED AND FRICTION

The speed of the VEX Robotics
Offroad Truck on different surfaces
is controlled by friction. Friction is
the force between the VEX
Robotics Offroad Truck’s rubber
tires and the surface the tires are
making contact with.

If a wheel doesn’t have enough friction, it
will spin without moving the vehicle it is
attached to. Different surfaces have
different levels of friction. Surfaces with
less friction, such as dirt or ice, will
cause the wheels/tires to spin, making
the vehicle move slower.

DRAWING CONCLUSIONS

Surfaces found in your house, such as tile, hardware, or carpet may actually provide
more friction than an outdoor surface and therefore allow the VEX Robotics Offroad
Truck to travel faster. Why then are roads made of asphalt? The surfaces in your house
are soft and would wear out quickly - imagine a highway made out of carpet that has
10,000 cars a day driving over a piece of road at high speeds! The carpet would quickly
wear out and would be too costly to replace the road’s surface every day.
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Explore the world of VEX Robotics
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with these additional builds and
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with individual instructions.
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