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Projectile Motion

Toss a ball some distance and you can imagine in your mind the arc it follows, first rising then falling to the
ground. The path the ball follows is the subject of this Investigation. Projectile motion describes objects
moving under the influence of gravity, including thrown balls, coasting spacecraft, and even meteors.

A The Marble Launcher
The range is the horizontal distance a projectile travels between launch and touch down. In this experiment
you will see how the range depends on the launch angle. 

1. Set up by marking a tape line on the floor. This line is where you set the front edge of the launcher.
2. One person launches while several group members stand to either side to spot where the marble 

first touches the ground. 
3. Place a marble in the barrel and then pull the pin back and slide it into one of the five slots.
4. Use your thumb to flick the pin out of the slot and launch the marble. 
5. Use only the black plastic marbles, and follow all safety rules.
6. Spotting the landing point is tricky. It often takes several launches to figure out where the marble 

lands.

Question for this Investigation:
How can you predict the distance a projectile will travel?

Materials
• Marble launcher
• Graph paper

• 8 m tape measure
• Timer and photogate

• Room at least 3 m high and 7 m 
long.
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6AB Variables and techniques
  a. What two variables most affect the range of the 

marble? (Hint: Both are adjusted on the Marble 
Launcher)

  b. If you wish to study the effect of changing one 
variable, what must be done with the other one?

  c. Place a photogate on the end of the Marble 
Launcher so the marble breaks the light beam as it 
leaves the barrel. Connect the photogate to the 
timer. How can the photogate be used to ensure 
consistent results?

C Measuring range versus angle
1. Choose which release slot on the barrel of the marble launcher to use for all your range 

measurements.
2. Practice your technique until you can launch marbles with times that are within 0.0002 seconds of 

each other.
3. Measure the range every ten degrees from 10 to 90 degrees, and also at 45 degrees.

Table 1: Range versus angle data

D Thinking about what you observed
  a. Make a graph with launch angle on the x-axis and range on the y-axis.

  b. Use your graph to find the angle that launches the marble with the greatest range.

  c. The Marble Launcher starts the marble more than 10 cm above the floor. Suppose the marble were 
launched from floor level. Do you think it would go a shorter, longer, or about the same distance? 
Explain why.

  d. You are challenged to launch a marble to travel a distance of 3.00 meters. At what angle will you set the 
launcher?

  e. Referring to your answer for question (c), state another angle that would give you the same result.

Launch Angle
(degrees)

Distance
(meters)

Launch Angle
(degrees)

Distance
(meters)

10 50
20 60
30 70
40 80
45 90
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