ABOUT THE GATLING RAPID FIRE

INVESTIGATION TWO

The Gatling Rapid Fire is designed to fire off eight rubbertipped dart projectiles in rapid succession by using a
motorized cylinder housing eight barrels.

ESTIMATE THE BEST FIRING
ANGLE FROM 7 METERS AWAY

7 meters

The first Gatling gun was designed in 1861, which was fired
via a hand crank and resembled a multi-barreled cannon.
The first automatic Gatling gun was invented 22 years
later in 1883, and still kept the cannon-like design.
These designs paved the way for the development of the
modern-day minigun and similarly functioning devices.
TRIAL

To discover more about the Gatling Rapid Fire, you will be
experimenting how to determine the initial velocity and the
optimal firing angle to hit a target 7 meters away.

INVESTIGATION ONE
WHAT IS THE INITAL VELOCITY
OF A DART WHEN IT IS FIRED?

Hold the Gatling Rapid Fire directly out in front of you
and measure from the dart at the highest point to
the ground (you may need a friend or parent to help).
Be sure to measure in meters.
Use the height measurement to calculate the Time
of Flight in seconds using the formula to the right,
then add the result to the first column in the table
below for all four darts.
Mark your standing position on the ground as a
point of measurement using a book or piece of tape.
Hold and position the Gatling Rapid Fire exactly
as in Step 1, and fire at least 4 darts. Have a
friend or parent mark where each dart initially
lands on the floor.
Write the measurement of distance traveled by each
dart in the second column in the table. Then use the
formula to the right to calculate each dart’s initial velocity.
Add the calculated initial velocity to the third column.
Based on the data you have collected, what would you
say is the best estimate of the dart’s initial velocity as
it leaves the Gatling Rapid Fire?
Hint: Remember to complete the bottom average row.
TRIAL

CALCULATED TIME
OF FLIGHT (SECONDS)

In order to calculate the Gatling Rapid Fire
dart’s initial velocity, you will need a measuring
device (meter stick or tape measure) and
enough space to fire the dart and allow
it to fly freely until falling to the ground.

Record the height of Gatling Rapid Fire
while in your hands here: ______ meters

In order to test the best firing angle, you will
need a measuring device (meter stick or tape
measure), a target at the same height (y-value)
as your Gatling Rapid Fire when firing, and enough
vertical space to fire the dart at an upward angle.

CALCULATED AVERAGE INITIAL
VELOCITY (METERS/SECOND)

FIRING ANGLE
(DEGREES)

VALUE OF
SIN(2 × FIRING ANGLE)

1

15°

0.50

2

30°

0.87

3

45°

1.00

4

60°

0.94

5

75°

0.50

6

90°

0.00

Transfer Data
Fill in the average initial
velocity calculated from
Investigation 1 into the
“Calculated Average
Initial Velocity” column.

Calculate Distance
For each firing angle,
use the formula
below to calculate
the distance the
dart should travel.

Observe and Conclude
What did you notice
based on the collected
data? What would be the
best firing angle to hit the
target 7 meters away?

CALCULATED DISTANCE
TRAVELED (METERS)

Try It!
Place an object 7 meters
away at the same height the
Gatling Rapid Fire wil be fired.
Using your determined angle,
attempt to hit the target.

(Initial Velocity) 2 × sin(2 × Firing Angle)
Gravity
The value of gravity is a constant. Use the following value in your calculations:
g = 9.8 m/s2
Calculated Distance
Traveled (meters)

Time of Flight
(seconds)

2 × Height of Dart from Ground
Gravity

The value of gravity is a constant.
Use the following value in your calculations:
g = 9.8 m/s2

60°

Initial Velocity
(meters/second)

MEASURED DISTANCE
TRAVELED (METERS)

45°

Distance Traveled (meters)
Time of Flight (seconds)

30°
CALCULATED INITIAL VELOCITY
(METERS PER SECOND)

DART 1
DART 2
DART 3
DART 4
AVERAGE

Based on your trial, what was the best shooting angle for hitting the target 7 meters away?
Would you recommend that exact angle for anyone using the Gatling Rapid Fire?
What other factors should be considered?
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