
The image below shows a student before and after a bungee jump.

The bungee cord has an unstretched length of 20 m.

1

(a)     For safety reasons, it is important that the bungee cord used is appropriate for the student’s
weight.

Give two reasons why.

1 ..........................................................................................................................

.............................................................................................................................

2 ..........................................................................................................................

.............................................................................................................................
(2)

(b)     The student jumps off the bridge.

Complete the sentences to describe the energy transfers.

Use answers from the box.
 

  elastic potential      gravitational potential      kinetic      sound      thermal
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Before the student jumps from the bridge he has a store of

.......................................... energy.

When he is falling, the student's store of ..........................................
energy increases.

When the bungee cord is stretched, the cord stores energy as

.......................................... energy.
(3)

(c)     At the lowest point in the jump when the student is stationary, the extension of the bungee
cord is 35 metres.

The bungee cord behaves like a spring with a spring constant of 40 N / m.

Calculate the energy stored in the stretched bungee cord.

Use the correct equation from the Physics Equations Sheet.

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

                           Energy = ................................................... J
(2)

(Total 7 marks)

           A student uses an electric motor to lift a load.

 

In the motor, the electrical energy is transferred into other types of energy. Some of this energy is
useful and the rest of the energy is wasted.

(a)     (i)     Name the useful energy output from the electric motor.

...............................................................................................................
(1)

2
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(ii)      What eventually happens to the wasted energy?

...............................................................................................................

...............................................................................................................
(1)

(b)     The graph shows the input energy the motor needs to lift different loads by one metre.

What can you conclude from the graph about the relationship between the load lifted and
the input energy needed?

........................................................................................................................

........................................................................................................................

........................................................................................................................

........................................................................................................................
(2)
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(c) A shop uses escalators to lift customers to different floor
levels. The escalators use electric motors. When the shop
is not busy some escalators are turned off. A sign tells the
customers that the escalators are turned off to save energy.

 

(i)      Each escalator has one motor with an average power of 4000 W. The motor is turned
on for an average of 8 hours each day, 6 days each week. Electricity costs 15 pence
per kilowatt-hour.

Calculate the cost of the electricity used in an average week to run one escalator.

Show clearly how you work out your answer.

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

                                           Cost = ............................................. pence
(3)

(ii)     Give one environmental advantage to turning off electrical appliances when they are
not being used.

...............................................................................................................

...............................................................................................................
(1)

(Total 8 marks)
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Mark schemes

(a)     any two from:

•        bungee rope may snap
•        rope may extend too much
•        student may land in the river

2

(b)     gravitational potential

correct order only
1

kinetic
1

elastic potential
1

(c)     ½ × 40 × 352

1

24 500 (J)

accept 25 000 (J) (2 significant figures)
1

allow 24 500 (J) with no working shown for 2 marks
[7]

1

         (a)    (i)        kinetic (energy)

allow gravitational potential (energy) / gpe

movement is insufficient
1

2

(ii)     dissipates into the surroundings

allow warms up the surroundings / air / motor

accept lost to the surroundings

accept lost as heat

ignore reference to sound

it is lost is insufficient
1

(b)     energy (required) increases with load

accept positive correlation

do not accept (directly) proportional
1

further amplification eg increases slowly at first (or up to 4 / 5 N),
then increases rapidly

simply quoting figures is insufficient

an answer that only describes the shape
of the line gains no marks

1
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(c)     (i)      E = P × t

2880

accept £28.80 for all 3 marks

an answer £2880 gains 2 marks

allow 1 mark for obtaining 48 h or converting to kW

allow 2 marks for correct substitution

ie 4 × 48 × 15

note: this substitution may be shown as two steps

an answer 2 880 000 gains 2 marks

an answer £4.80 / 480 gains 2 marks

an answer of 192 (ie calculation of energy without subsequent
calculation of cost) gains 1 mark)

3

(ii)     any sensible suggestion eg

conserves fossil fuels

less (fossil) fuels burned

less pollutant gas (produced)

accept a named pollutant gas

less greenhouse gas (produced)

saves energy is insufficient
1

[8]
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