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1.1Energy Changesina System

Question Paper

Course AQA GCSEPhysics
Section 1.Energy
Topic 1.1Energy Changesina System
Difficulty Medium
Time allowed: 70
Score: /51
Percentage: /100
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Questionla

Figure 2 below shows a student doing a bungee jump from a stationary platform.

The bungee cordhas anunstretchedlength of 30.0 m.

Figure 2

The mass of the studentis 60.0 kg.
The gravitational field strengthis 9.8 N / kg.
(a)

Write down the equation which links gravitational field strength (f), gravitational potential energy (E,), height (h) and mass
(m).
[1mark]

[Tmark]

Question1b

(b)

Using the equation from 1(a), calculate the change in gravitational potential energy from the position where the student
jumps to the point 30.0 m below.

Giveyouranswerto 3 significant figures.
[2 marks]

[2 marks]
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Question1c
(c)

75% of this changein gravitational potential energy is transferred to the student’s kinetic energy store.

By how much does the student’s kinetic energy store increase after falling 30.0 m?

[1mark]
Kinetic energy gained=________________________ J
[1mark]
Question1d
(d)
Calculate the speed of the student after falling 30.0 m.
Giveyouranswerto two significant figures.
[4 marks]
[4 marks]
Question 2a
(a)
Whatis meant by specific heat capacity?
[2 marks]
[2 marks]
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Question 2b

(b)
Quenchingis a process used to change the properties of steel by rapidly coolingit.

During the quenching process, the steelis heated to a very high temperature and then placedin a container of cold water.
Asteelrodis quenched by heatingitto a temperature of 815 °C before placingitin cold water.

The mass of the steelrodis 15 kg.

The finaltemperature of therod and wateris 60 °C.

Calculate the energy transferred from the steelrod to the water.

Usethe correct equation from the Physics Equation Sheet.

Specific heat capacity of steel =490 J/kg °C.

Givethe answerto two significant figures.

[3marks]
[3marks]
Question 2¢c
(c)
The temperature of the steel rod eventually returns to room temperature.
Compare the energies and movement of the particles in the steelrod andin the airatroom temperature.
[3marks]
[3marks]
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Question 3a
Figure1shows a person on azip wire. Th person's weightis 650 N.

Figure 1
Tower

7 Zip wire

Vertical
height

(a)

The personhas 15000 Jin their gravitational potential store at the top of the tower.
Determine the vertical height of the tower.

Giveyouranswerto 3 significant figures.

Vertical height of tower (3 significant figures) = ...........

Question 3b

(b)
The height of the ziprope at the end of theride is 2.5 m above ground.

Determine the changein gravitational potential energy over the course of the zip roperide.
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[3marks]

......................... m

[3marks]

[3marks]

[3marks]
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Question 3¢
(©)

Determine the mass of therider.

Giveyouranswerto thenearestkg.
[2 marks]

[2 marks]

Question 3d

(d)
Write down an expressionrelating energy in the kinetic store (Ek) andenergy in the gravitational potential store (Ep).

Statetheamount of energy in therider's kinetic store when therideris at the end of the zip rope.

You can assume frictional forces to be negligible.
[2 marks]

[2 marks]
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Question 4a

Figure1shows a cyclistridingdown anincline.

Figure 1

(a)

Complete the sentences.
Choose answers from the box.

Each answercan beusedonce, morethanonceornotatall.

thermal elastic potential kinetic
nuclear gravitational potential chemical
[3 marks]
As the cyclistrides down the hill, the amount of energyinhis ...........cccccoovvvennn, store decreases.
As thecyclistaccelerates, energyinhis ...........cccconiiinn, storeincreases.
When the cyclistuses his breaks to stop, energy is transferredtothe ..o store of the brake pads.
[3marks]
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Question 4b

(b)
Inonejourney, the cyclist applies his brakes.

The break pads increasein temperature from13°C to 51°C.

The material of the break pads has a specific heat capacity of 517 J/kg °C.
The mass of the break padsis 0.043 kg

Calculate the changein thermal energy of the break pads.

Giveyouranswerto 3 significant figures.
[3marks]

Changein thermal energy (3 significant figures) =................... J

[3marks]

Question 4c

The cyclist descends the hillon anotherjourney, this time without braking.

(c)
Thehillthe cyclistrode down has a vertical height of 23.5m.

20 kJ of energy was transferred from the cyclist's gravitational potential energy store as he rode from the top of the hillto the
bottom.

Determine the mass of the cyclist.

Give youranswer to 3 significant figures.
[4 marks]

Mass of cyclist (3 significantfigures) = ........ccocevviviiniiinnn, kg
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[4 marks]
Question4d
(d)
Calculate the maximum speed of the cyclist during his descent.
Assumenow thatthere are no energy losses.
Giveyouranswerto 1significant figure.
[4 marks]
Maximum speed (1significant figure) = ..., m/s
[4 marks]
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Question 5a
A group of students carry out aninvestigation into the specific heat capacity of water.

Figure1shows the equipment the students use.

Figure 1
Thermometer
Heater
o ® /
58 10 12 =
G 26 400 |J
o0
Power supply Insulated beaker
of water

Joulemeter

(a)
Describe a method the students could use to determine the specific heat capacity of water.

[6 marks]

[6 marks]
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Question 5b
(b)
State the purpose of insulating the beaker of water.
[1mark]
[1mark]
Question 5¢
(c)
The students noticed that when the power supply was turned on, the water did notimmediately begin to heat up.
Suggestonereason why.
[1mark]
[1mark]
Question 5d
(d)
The energy transferred to the heaterin 600 s was 36 050 J.
The temperature of the waterincreased by 17°C.
The specific heat capacity of wateris 4200 J/kg °C.
Determine the mass of waterthe students used.
[3marks]
Massofwater=........cccoevvivniinnnnnn, kg
[3marks]
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