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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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ABOUT BITE FORCE

INVESTIGATION TWO

Bite Force competes in BattleBots® against other robots. In BattleBots, competitors create and operate
remote-controlled, armed and armored machines, and are designed to fight in an elimination tournament.
Bite Force has competed in BattleBots for 3 years, and was the 2018 BattleBots champion.

Once again, the momentum of an object is a measure of how hard it
is to stop. Momentum depends on an object’s mass and velocity.

CALCULATING MOMENTUM

Momentum (kg m/s) = Mass (kg) x Velocity (meters/second)

MASS, INERTIA,
AND MOMENTUM

BattleBots tournaments are characterized by
robots that are in motion. The robots all have
different properties, one of those being mass. The
mass of an object is the amount of matter in an
object. Objects with different masses are different
in an important way. The more mass an object has,
the harder it is to start it moving, slow it down, or
speed it up. An object’s resistance to change in
its motion is called inertia. Objects with more
mass have more inertia. This is why it is easier to
throw a golf ball as opposed to a bowling ball. Just
as increasing the mass of an object makes it
harder to stop, so does increasing its velocity. As
a result, the faster Bite Force moves, the harder
it is to stop. The momentum of an object is a
measure of how hard it is to stop.

INVESTIGATION ONE
CALCULATING VELOCITY

Place Bite Force in position on a flat surface, with
plenty of space in front of it. Mark the starting
position of the robot using duct or masking tape.
Measure 5 meters away from the tape along the floor,
and place a second piece of tape. Put the distance in
the first column labeled Distance (meters).

Increasing the velocity of an object
can increase its momentum. The
velocity of an object is the speed of
an object and its direction of
motion. Speed is the distance
traveled divided by the time taken
to travel the distance. Therefore,
we can use the equation for speed
to determine the velocity.

TRIAL #1

TRIAL #2

TRIAL #3

MOMENTUM IN COLLISIONS
In a collision with another robot, will Bite Force be victorious? Determine the
momentum of the opponent and the final velocity of both robots after the collision.

Determine Values
The mass of the opponent
is 1.5 kg and it moving
at a velocity of -3
meters per second.

Calculate Momentum
Find the momentum
of the opponent by
using the first
formula below.

Determine Final
Momentum
Use the momentum for
each robot to find the
final momentum in the
second equation.

Determine Final Velocity
Plug Bite Force’s mass (1.18
kg), the opponent’s mass (1.5
kg) and the final momentum
you just calculated into
the third equation.

Momentum (kg m/s) = Mass (kg) x Velocity (meters/second)

Final Velocity (m

/ s) =

Final Momentum
(Mass Bite Force in kg) + (Mass Opponent in kg)

Opponent Mass:
1.5kg

Bite Force Mass:
1.18kg

Repeat steps 3 and 4, recording the times under Trial
#2 and Trial #3. Find the average time of the three
trials by adding up with numbers and dividing the total
by 3. Place that answer in the Average Time column.

TIME (SECONDS)

INVESTIGATION THREE

5 meters

Once Bite Force reaches the second piece of tape,
stop the stopwatch and record the time elapsed in
the table under Trial #1.

DISTANCE
(METERS)

Momentum (kg m/s) = 1.18 kg x Velocity (meters/second)

Final Momentum (kg m/s) = (Bite Force Momentum) + (Opponent Momentum)

Place the front of Bite Force in postion on the starting
tape and have a partner with a stopwatch. Once the
partner is ready, begin the stopwatch while you drive
Bite Force forward as quickly as possible.

Calculate the average speed of Bite Force
using the speed equation to the right.

In the previous experiment, you calculated the velocity of Bite Force. The
mass of your VEX Bite Force is 1.18 kilograms. Knowing the mass and velocity,
you can multiply those two values together to determine the momentum.

Velocity:
+ m/s
Speed
=
(meters/second)

AVERAGE TIME
(SECONDS)

Velocity:
-3.0 m/s

Distance (in meters)
Time (in seconds)

CALCULATED AVERAGE SPEED
(METERS/SECOND)

If the answer is a positive number, this means that Bite Force will knock
its opponent backward during the collision. However, if the answer is
negative, this means that Bite Force will get knocked backward. Given this
information, will Bite Force knock its opponent backward?

