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 Investigate the origins of bungee:  

The vine jumpers pentecost island - vanuatu... 

http://www.portvilavanuatu.com/pentecost-island-

land-diving.php 

https://www.youtube.com/watch?v=MdmbkeJe6zo  

 

Explain with physic’s principals How the vine jumpers ensure a ‘safe 
jump’  
- and minimize their risks. 

 

Sadly- even modern stunts have been know to go wrong with tragic 
consequences. Between 1986 and 2015, there have been 21 reported 
fatalities. Although the risks of having an accident from bungee 
jumping are said to be 1 in 500,000. (One bungee jump is 
approximately as dangerous as driving 100 miles by car. ) 
 
Research how you would choose the length, diameter  and type of 
‘rope’  for our bungee jumper. 
 
You will need to consider Hookes law and  Young’s modulus: a 
’measure of a material stiffness‘ - sometime referred to as the ratio of 
stress:strain. 
 
 
Write a brief report including mathematical  worked examples to 
calculate the maximum extension of your chosen bungee rope 
 
 
Please present your work neatly to your physics teacher, for the first 
week in September. 
 
 
 
 
 
 
 



 
 
 
Specification points: 
• Energy in different forms; transfer and conservation.  
• Transfer of energy is equal to work done.  
• Kinetic energy of an object;  
• Ek = ½ mv2  
• You will also be expected to recall this equation and derive it from first principles.  
• Gravitational potential energy of an object in a uniform gravitational field;  
• Ep = mgh  
• You will also be expected to recall this equation and derive it from first principles.  
• The exchange between gravitational potential energy and kinetic energy.  
• Tensile and compressive deformation; extension and compression.  
• Hooke’s law.  
• Force constant k of a spring or wire;  
• F = kx  
• Force–extension (or compression) graphs for springs and wires.  
• Techniques and procedures used to investigate force–extension characteristics for 
arrangements which may include springs, rubber bands, polythene strips.  
• Force–extension (or compression) graph where work done is area under graph.  
• Elastic potential energy;  
• E = 1/2Fx  
• E = ½ kx2  
• Stress, strain and ultimate tensile strength.  
• Young’s modulus = Tensile strain  
• Tensile stress  
• E = σ/ε  
• Techniques and procedures used to determine the Young’s modulus. 



Optional Physics Graded Task – Bungee Jumping 

The following information will be required to complete this task fully. Use 

the equations to help you with calculations and always add units to your 

answer. Watch: http://www.youtube.com/watch?v=lAZIxuxjogI 

 

 

 

 

 

 

 

Grade C Draw a velocity time graph of the jumpers fall using the 

information in the box above. Calculate the momentum of the 

jumper when they are at 20m/s. Calculate the kinetic energy 

of the jumper at this velocity.  The bungee cord stretches as he 

falls. Name the energy stored in the cord. 

Grade B From your graph, calculate the acceleration of the jumper over 

the first 2 seconds. Calculate the distance the jumper has 

fallen between 2 and 4 seconds. The cord extends 8 meters 

more than its normal length during the jump. Calculate the 

spring constant of the bungee cord. 

Grade A Using the potential energy of the jumper, calculate the 

maximum velocity he could reach as he falls to the ground. 

Explain why this is not reached by the jumper. 

Grade A* Explain why the jumper’s acceleration reaches zero during the 

jump. 

Momentum = mass x velocity 

Potential energy = mass x gravity x height 

Force = mass x acceleration 

Kinetic energy = ½ x mass x velocity2 

Acceleration = change in velocity / time (gradient of velocity time graph) 

Weight = mass x gravity 

Force = spring constant (k) x extension (e) 

A Bungee jumper has a mass of 80Kg and jumps off a platform 

80m in the air. The jumper takes 6 seconds to fall, just stopping to 

touch the ground with their hand. The jumper accelerates for the 

first 2 seconds to 20m/s. They then reach a steady speed for 2 

seconds and then slow down to a stop in the final 2 seconds.  

Gravity = 10N/Kg 

 


