
54

Bungee Jumper

Exploration 
A bungee jumper leaps from a tall structure and falls toward the ground. The bungee cord begins to stretch 

and transfers the kinetic energy of the fall into elastic potential energy, slowing the jumper to a stop.The 

cord then pulls him/her back up as the elastic potential energy turns back into kinetic energy. The jumper 

then oscillates up and down until their energy is completely dissipated. 

Materials
• PocketLab 

• Spring 

• Washers, pennies, other weights 

• Doll or action figure (optional).

Objective 
In this experiment, student will: 

1. Diagram the forces a bungee jumper experiences 

based on PocketLab’s accelerometer data. 

2. Explain what 1g of acceleration means.  

3. Determine whether increasing or decreasing the 

mass of the bungee jumper changes the acceleration experienced. 

4. Relate the observations made to Newton’s Second Law and the oscillation of the jumper. 
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Method
1. Attach the PocketLab to the spring. (Optional: Attach the doll or action figure to the spring and attach the 

PocketLab to the doll or action figure)

2. Attach the other end of the spring to a table top, ring stand, etc. 

3. When ready, drop PocketLab as if it were a bungee jumper. 

4. Collect data with PocketLab’s Acceleration or Acceleration Scalar graph. 

5. Add weight to the “jumper” by attaching washers, pennies, or other weights. 

Predictions
• Draw a rough sketch of what you think the graph will look like after you drop the PocketLab. 

• Predict the acceleration of the “jumper” during free fall. Explain your prediction. 

• At what point in the jump will the velocity of the jumper be the greatest? 

• Draw a free-body diagram showing all the forces acting on the “jumper,” during free fall, at the lowest point of 

the jump, on the way back up, and the highest point of the jump. 

• As the weight of the “jumper” increases, how will the acceleration of the “jumper” at different points (including 

free fall) be affected? 

• As weight is added how will the period of the jump be affected? Will the “jumper” be in free fall for longer? Why?

g = gravity

k = spring 
       const.

xinit
Felas= k∆x

Fgrav= mg

∆x
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Data Analysis and Observations
• Did the graph match your predictions? How was it similar and how was it different? As the weight increased, 

was the acceleration at different points of the graph affected? Support your answer with data from the graph. 

• Find the places in the graph where the “jumper” was in free fall. What was the acceleration during free fall? Did 

it match your prediction? Support your answer with data from the graph. 

• Where was the velocity of the “jumper” the greatest? How do you know? 

• How did the weight affect the period of the jump? Was the “jumper” in free fall for longer? Support your answer 

with data from the graph. 

Conclusions
• Explain the shape of the graph in relation to your understanding of acceleration. What does negative acceleration 

mean in relation to the bungee “jumper?” What does positive acceleration mean in relation to the bungee “jumper?” 

• Did the “jumper’s” acceleration during free fall change much throughout the jump? When weight was added to the 

jumper, did the acceleration during free fall change? Why? Use your knowledge of free fall to explain your answer. 

• Explain what the period of the jump is and how that relates to the frequency of the graph. 

• Newton’s Second Law F = ma  can be written to specifically think about the force of gravity.  

F grav = mg  where g is the acceleration due to gravity. We use 1g to mean the approximate acceleration of objects 

near Earth’s surface in free fall. Use your graph to determine what 1g is in terms of m/s2 . (Hint: the units on the 

acceleration graph can be switched between “g” and “m/s2 .” 

• If the mass of the bungee jumper increases, does g increase? What about Fgrav? Explain your answer. 

• Use the previous three questions to help explain why the period was affected by the increase in mass. 

• When the mass was increased, was the top velocity of the jumper affected? How and why?

WATCH THE 

VIDEO
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For added effect, attach the PocketLab to a doll or action figure. Give the “jumper” a platform from which to 

“jump.” Try to attach the spring to a ring stand or desk to make the lab as controlled as possible. 

Push the students to identify the acceleration of the jumper is approximately -9.8 m/s2 or -1g when the jumper is 

in free fall. The Felas is equal to Fgrav so the acceleration on the way up caused by the spring will be close to  

+9.8 m/s2  or +1g. 

Students should notice the mass doesn’t affect the acceleration of the jumper. This is often a misconception with 

students. Many may think the larger mass causes a greater acceleration due to gravity. However, as shown in 

Newton’s Law of Universal Gravitation, F= G ____m1m2

r2 , the difference in the larger jumper’s mass is much too small 

compared to the mass of the Earth and our distance from the Earth’s center of gravity to make any significant dif-

ference in the acceleration of the larger jumper. 

The Fgrav will be affected by the change in mass. This is because mass and force are directly proportional as 

shown in Newton’s Second Law F grav= mg . Students should notice that when they add mass the jumper will fall 

for a longer period of time. This is because the Fgrav between the Earth and the jumper has increased so the Felas 

from the spring will take longer to stop the jumper and pull it back toward equilibrium. Students should be able to 

see this change visually by observing the jumper, and through the frequency of the graph. This may require a short 

explanation on the difference between frequency and amplitude. 

Bungee Jumper
T E A C H E R  G U I D E


