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Gravitational & Elastic Potential Energy Worksheet
1. An 80 kg bungee jumper leaps from the Kawarau Bridge in Queensland, NZ from a height of 43 meters above the river.  At the maximum stretch of the bungee cord, the jumper’s head is just immersed in the water.  The bungee cord’s relaxed length is 20 meters.

(i) Determine the gravitational potential energy of the jumper prior to leaving the jump platform. 

PE = mg(h

PE = (80 kg)(9.81 m/s2)(43 m)

PE = 33,750 J
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(ii) Determine the kinetic energy at the moment the bungee cord begins to stretch.
PEi + KEi = PEf + KEf
Since the jumper is starting from rest, KEi = 0.  Hence:
mghi = mghf + KEf
KEf = mghi - mghf
KEf = mg(hi - hf)

KEf = (80 kg)(9.81 m/s2)(43 m – 23 m)

KEf = 15,700 J
(iii) Determine the velocity of the bungee jumper at the moment the bungee cord begins to stretch.

KEf = ½ mv2
Solving for v yields:
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(iv) Determine the elastic potential energy at the moment that the bungee jumper’s head is immersed in the river.
Since energy is conserved, the total energy before the jump begins must be equal to the energy at the end of the jump.
E(Ti) = E(Tf)
GPEi + PE(si) + KEi = GPEf + PE(sf) + KEf
E(Ti): Since the bungee cord is not stretched initially, and the jumper is at rest, the initial form of energy is all potential.  

E(Tf): At the end of the jump, there is no gravitational potential or kinetic energy.  Hence, there is only elastic potential energy at the end of the jump when the jumper’s head is immersed in the river.

As a result, the relationship simplifies as follows:
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GPEi + PE(si) + KEi = GPEf + PE(sf) + KEf
GPEi = PE(sf)

PE(sf) = 33,750 J
(v) Determine k for the bungee cord.

From the problem, we can deduce that the bungee cord has stretched 23 meters.  Therefore, 

PEs = ½ kx2 
Solving for k yields:
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(vi) What is the acceleration of the bungee jumper when the bungee cord is fully stretched?
Fnet = (Fn for n number of forces
Fnet = Fs – Fg 
ma = kx - mg


(vii) What is the final height above the water that the bungee jumper will come to rest?

hf = hi – yo – ys where:

hi = initial height above water

yo = distance that the bungee jumper fell before all the slack was taken out of the bungee cord.

ys = displacement of bungee cord due to the force of gravity (
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Fs = kx











Fg = mg





Fnet = Fs – Fg
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