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 A student investigated energy transfers.  
 

 Figure 5 shows a candle underneath a chimney in a glass-fronted box.  
A source of smoke was placed above a hole in the top of the box. 
 
The smoke moves in the direction shown by the arrows. 
 

Figure 5 
   

 
   

0 4 
 

. 1 
 

Which method of energy transfer is shown by the movement of the smoke? 
 

  Tick one box. 
  [1 mark] 

  

Conduction 
 

 

Convection 
 

 

Evaporation 
 

 

Radiation 
 

 

 

   
0 4 

 

. 2 
 

Complete the sentences to explain the method of energy transfer shown in Figure 5. 
 
Each answer from the box can be used once, more than once or not at all. 

[2 marks] 
   
  

decreases increases stays the same 
 

  The temperature of the air above the candle  
 
. 

  The average distance between the particles  
 
. 

  The density of the air above the candle   . 
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0 4 

 

. 3 
 

Describe how the student could carry out an experiment to plot a cooling curve for 
stearic acid as it changes from liquid to solid. 

[6 marks] 
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 Figure 8 shows a geothermal power station.  
   

Figure 8 
 
   

 

  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

0 6 
 

. 1 
 

Explain one drawback of geothermal power. 
[2 marks] 
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0 6 

 

. 2 
 

Electricity generated by the geothermal power station is distributed to consumers.   
 
The distribution system includes step-up transformers, transmission cables and  
step-down transformers. 
 
Explain why the distribution system includes step-up transformers and  
step-down transformers. 

[4 marks] 
   

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
 
 
 
 
 
 
 
 

Question 6 continues on the next page 
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In the power station, steam at 100 oC is condensed to water at 100 oC and generates 
6.9 MW of electrical power.  
 
The specific latent heat of vaporisation of water is 2.3 MJ/kg. 
 
The power station has an efficiency of 12%. 

 
Calculate the mass of steam condensed each second. 
 
Use the Physics Equations Sheet. 

[5 marks] 
   

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

Mass condensed each second = 
 

kg 
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0 1 Figure 1 shows a computer. 

Figure 1 

0 1 . 1 The computer has a power rating of 0.30 kW. 

Calculate the energy transferred by the computer when it is used for 5.0 hours. 

Use the Physics Equations Sheet. 
[2 marks] 

Energy = kWh 
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0 1 

 

. 2 
 

Suggest one reason why the computer may transfer less energy than you calculated 
in Question 01.1. 
Tick one box. 

[1 mark] 
  

The computer may not always work at full power. 
 

 

The computer wastes some energy. 
 

 

The computer creates extra energy. 
 

 

 

 
 

0 1 
 

. 3 
 

During 1 week the computer transfers 12 kWh of energy. 
 
cost per kWh = $0.15 
 
Calculate the cost of using the computer for 1 week. 

[2 marks] 
  

 
  

 
  

 
  

 
  

Cost = $   
 
 
 
 
 

Question 1 continues on the next page 
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  While the computer is being used some of the components get hot. 

 
Figure 2 shows one of the components that gets hot. 

   
Figure 2 

  
 

 

 
0 1 

 

. 4 
 

Some features of the component help it to transfer energy quickly. 
 
Draw one line from each feature to the reason why it helps the component transfer 
energy quickly. 

[2 marks] 
   

Feature  Reason 
   

Dark matt surface 

 

Large number of fins 
 

 

gives a large surface area. 

 

increases the melting point. 

 

makes it a very good conductor. 

 

provides very good insulation. 

 
makes it a good emitter of infrared 

radiation. 
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0 1 

 

. 5 
 

The fins are made of metal.   
 
Why are metals good thermal conductors? 

[1 mark] 
  

 
  

 
 
 

0 1 
 

. 6 
 

Most of the radiation emitted by the component is infrared radiation. 
 
Give two changes to the infrared radiation emitted by the computer component as the 
temperature of the component increases. 

[2 marks] 
  

1  
  

2  
 
 

0 1 
 

. 7 
 

The component emits a range of electromagnetic radiation. 
 
What name is given to the electromagnetic radiation emitted at a particular 
temperature by the component? 
Tick one box.  

[1 mark] 
 

  
Black-body radiation 

 

 

Cosmic radiation 
 

 

Ionising radiation 
 

 

Nuclear radiation 
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 A student investigated how the distance between a lamp and a solar panel affected 
the power output of the solar panel. 
 
Figure 6 shows some of the equipment used. 

   
Figure 6 

   

 
   
  The student measured the power output of the solar panel when the lamp was at 

different distances. 
 
 

0 4 
 

. 1 
 

What type of variable is the power output of the solar panel? 
 
Tick () one box. 

  [1 mark] 

  

Categoric 
 

 

Control 
 

 

Dependent 
 

 

Independent 
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  Figure 7 shows the results of the investigation. 
   

Figure 7 
   

 
 
 

0 4 
 

. 2 
 

One of the results is anomalous. 
 
What is meant by an anomalous result? 

[1 mark] 
  

 
  

 
 
 

0 4 
 

. 3 
 

The data has been plotted on the graph correctly. 
 
Suggest a reason for this anomalous result. 

 [1 mark] 
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. 4 
 

Describe how the power output changes with the distance between the lamp and the 
solar panel. 

[2 marks] 
  

 
  

 
  

 
  

 
 
 

0 4 
 

. 5 
 

Another student does a similar investigation using a voltmeter and an ammeter. 
 
Describe how the student could use a voltmeter and an ammeter to measure the 
power output of the solar panel. 

[3 marks] 
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  Solar panels can be used to generate electricity. 

 
Figure 8 shows solar panels being used as a road surface and on the roof of a house. 

   
Figure 8 

   

  
   
  Table 1 shows data for road solar panels and roof solar panels. 
   

Table 1 
   

 Area of solar 
panel in m2 

Life span in 
years 

Energy 
output  
in kWh 

Manufacturing 
cost of each 

solar panel in 
dollars 

Road solar panel 1.8 20 70 5300 

Roof solar panel 1.8 20 106 750 
 

 
 

0 4 
 

. 6 
 

Evaluate why the manufacturers of the road solar panels are trying to reduce 
manufacturing costs rather than increase the energy output. 

[4 marks] 
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0 7 An energy meter measured the amount of energy transferred by a washing machine 
to heat some water. 

Figure 15 shows the energy meter. 

Figure 15 

Figure 16 shows a graph of the data collected by the energy meter. 

Figure 16 
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0 7 

 

. 1 
 

Describe the relationship between the energy transferred by the washing machine and 
time, as the water was heated. 

[2 marks] 
   

   

   

   
 
 
 

0 7 
 

. 2 
 

The washing machine uses a heating element to heat the water. 
 
The potential difference across the heating element is 230 V. 
 
 
Determine the current in the heating element while the washing machine was heating 
the water. 
 
Use the Physics Equations Sheet. 

[6 marks] 
   

   

   

   

   

   

   

   

   

   

   

  Current =  A 
 
 
 
 

Question 7 continues on the next page 
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0 7 

 

. 3 
 

A different washing machine transfers 380 000 joules during a washing cycle. 
 
65% of the energy transferred by the washing machine is used to heat the water from 
11 °C to 30 °C. 
 
specific heat capacity of water = 4200 J/kg °C 
 
 
Calculate the mean mass of water heated by the washing machine. 
 
Give your answer to 2 significant figures. 
 
Use the Physics Equations Sheet. 

[5 marks] 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

Mean mass of water (2 significant figures) =  kg 
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 Biofuels are a renewable energy resource. 
 
 
 

0 2 
 

. 1 
 

What is meant by ‘a renewable energy resource’? 
[1 mark] 

   

   
 
 
 
 

0 2 
 

. 2 
 

Which of the following are two other renewable energy resources? 
[2 marks] 

  Tick () two boxes. 
   

  

Coal 
 
 

Geothermal 
 
 

Natural gas 
 
 

Nuclear 
 
 

Solar 
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  Biodiesel is an example of a biofuel. 
 
Waste material from making coffee can be used to make biodiesel. 

 
 
 

0 2 
 

. 3 
 

Biodiesel is a renewable fuel. 
 
Explain one other advantage of using biodiesel rather than diesel made from  
crude oil. 

[2 marks] 
   

   

   

   
 
 
 
 

0 2 
 

. 4 
 

10 kg of waste material can produce a volume of 2.0 litres of biodiesel. 
 
A coffee company produces 80 kg of waste material per day. 
 
 
Calculate the number of litres of biodiesel that could be produced from the  
waste material per day. 

[2 marks] 

   

   

   

  Number of litres of biodiesel =  litres 
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0 2 
 

. 5 
 

The fuel tank of a van contains 60 litres of biodiesel. 
 
The maximum distance the van can travel using 1 litre of biodiesel is 15 km. 
 
 
Calculate the maximum distance the van can travel on this tank of biodiesel. 
 
Give your answer in km. 

[2 marks] 

   

   

   

  Maximum distance =  km 
 
 
 
 

0 2 
 

. 6 
 

Suggest two reasons why the distance the van can travel on 1 litre of biodiesel  
may vary. 

[2 marks] 
  1  

    

  2  
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The diagram shows three cups. 
A student would like to investigate the rate of heat energy loss when each cup is 
filled with hot water. 
 

 
                        
                            Write a method to perform this investigation.  

     Include 
• An equipment list 
• The independent variable 
• The dependent variable 
• What variables you need to control  
• What you will need to measure 
• Safety issues 

                         [6 marks] 
 

 

 

 

 

 

 

 

 

 

 

 

 
  
  

0 2 . 1 
 

0 2 
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                            Complete the headings in the table of results to collect this data. 
                         [2 marks] 
 
 

 
 
                                                                                                   
 
                         The table of results above does not allow any room to take repeat readings. 
         
                          Suggest two reasons why it is always a good idea to repeat your experiment. 

[2 marks] 
 

 

 

 

 
 
 
  

  

  

0 2 . 2 
 

0 2 . 3 
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0 4 . 1 An electric motor in a car receives 160 000 J of energy and transfers  
    62 500 J into kinetic energy. 

 
Sketch a Sankey diagram to show the energy transfer in the car.  
 
Include a value for the wasted energy. 

[2 marks] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

0 4 . 2 What happens to the energy that is not transferred into kinetic energy by the car? 
 
 Tick one box. 

    [1 mark] 
 

The energy is destroyed. 
 

The energy is dissipated into the surroundings. 
 

The energy is usefully transferred. 
 

The energy has contracted. 
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0 4 . 3 Calculate the efficiency of the car. 
     

Give your answer to 3 significant figures. 
[2 marks] 

 
 

 
 

 
 

 
Efficiency = ______________________ 

 
 

 
 

0 4 . 4 The energy transfer described in part 04.1 takes place over 10.0 s.  
     

Calculate the output power of the electric motor in the car. 
[2 marks] 

 
 

 
 

 
 

power = ____________________ W 
 
 
 
 

0 4 . 5 Calculate the speed the car is moving at if the mass of the car is 1500 kg. 
    [3 marks] 

 
 

 
 

 
 

 
 

 
 

Speed = _________________ m/s 
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Do not write 
outside the 

box 0 1 Solar panels produce electricity from sunlight. 

Figure 1 

0 1 . 1 Sunlight is a renewable energy resource. 

What is meant by renewable energy resource? 
[1 mark] 

0 1 . 2 Using electricity from solar panels means less electricity is generated by burning fuels 
such as coal. 

Explain why this is less harmful to the environment. 
[2 marks] 
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box 0 1 . 3 The efficiency of the solar panels is low.   

What is another disadvantage of solar panels? 

Tick one box. 
[1 mark] 

Make lots of noise 

Need to be replaced often 

Only produce power during the day 

Produce atmospheric pollution 

Question 1 continues on the next page 
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Figure 2 

For how many months was the average useful power output less than 350 W? 

Tick one box. 
[1 mark] 

1 

4 

6 

8 
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The average useful power output from the solar panels was 960 W. 

Calculate the efficiency of the solar panels. 

Use the Physics Equations Sheet. 
[2 marks] 

 Efficiency = 

Turn over for the next question 
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 Figure 4 shows three cups made from different materials. 
   

Figure 4 
   

 
   

  A student investigated how the material of each cup affected the length of time hot 
water would take to cool down. 
 
The student put hot water at the same temperature into each cup.  The student 
measured the time it took for the water to cool to 40 °C. 
 
The student used the following equipment in the investigation: 
 

 thermometer 
 measuring cylinder. 

 
 

0 3 
 

. 1 
 

Suggest two other pieces of equipment the student would need in this investigation. 
 [2 marks] 

  1 
   2  

 
 

0 3 
 

. 2 
 

Explain why the student used a measuring cylinder in the investigation. 
[2 marks] 
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When using the equipment in Figure 4, the student found it difficult to obtain an 
accurate value for the time taken for the water to cool to 40 °C. 
 
Explain why. 

[2 marks] 
  

   
 

  
 

  
 

 
 

0 3 
 

. 4 
 

Table 1 shows the student’s results. 
   

Table 1 
   

Cup material Time in 
seconds 

Paper 906 

Polystyrene 987 

Plastic 960 
 

   
  Which cup material gave the lowest rate of energy transfer? 

 
Give a reason for your answer. 

[2 marks] 
  

Material   
  

Reason  
  

 
  

 
 
 
 
 
 

Question 3 continues on the next page 
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The starting temperature of the water was 90 °C. 
 
The mass of water in one cup was 0.25 kg. 
 
Calculate the energy transferred from the water as it cooled to 40 °C. 
 
specific heat capacity of water = 4200 J/kg °C 
 
Use the Physics Equations Sheet. 
 
Give your answer to 2 significant figures. 

[4 marks] 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

Energy transferred =  J 
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 Figure 17 shows a system that uses cold sea water to cool buildings. 
   

Figure 17 
   

 

 
 

0 8 
 

. 1 
 

Some of the energy from the Sun is absorbed by the surface of the sea. 
 
Explain why heating the water at the surface increases the rate of evaporation from 
the sea. 

[3 marks] 
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. 2 
 

Energy from the Sun that is absorbed by the sea does not heat up the water deep 
below the surface. 
 
Explain why. 

[4 marks] 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
 
 

0 8 
 

. 3 
 

The cooling station shown in Figure 17 has a power of 315 MW.  It cools water from 
12 C to 7 C. 
 
Calculate the mass of water that the cooling station can cool each second. 
 
specific heat capacity of water = 4200 J/kg C 
 
Use the Physics Equations Sheet. 

 [4 marks] 
  

 
  

 
  

 
  

 
  

 
  

 
  

 
  

Mass of water each second =  kg 
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Figure 18 shows the temperature of the sea at different depths. 
   

Figure 18 
   

 

   
  Explain why sea water is not pumped up to the cooling station from depths greater 

than 1700 m. 
 [3 marks] 
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 Figure 3 shows a drink made from crushed ice. 
 
The drink is at a temperature of 0 °C. 
 
A student investigated how the temperature of the drink changed with time. 

   
Figure 3 

   

 
 

0 4 
 

. 1 
 

The drink had a starting temperature of 0 °C. 
 
The crushed ice has a melting point of 0 °C. 
 
All of the ice had melted after 10 minutes. 
 
The drink reached the room temperature of 25 °C after a further 10 minutes. 
 
Complete Figure 4 to show how the temperature of the drink changed in  
25 minutes. 

[3 marks] 
   

Figure 4 
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. 2 
 

Describe how the student could have taken accurate measurements of temperature 
and time for this investigation. 

[4 marks] 
  

Temperature  
  

  
  

  
  

  
  

Time  
  

  
  

  
  

  
 
 
 
 
 

0 4 
 

. 3 
 

It took 132 000 J of energy to melt all of the ice. 
 
The mass of ice melted was 0.40 kg. 
 
 
Calculate the specific latent heat of fusion of ice. 
 
Use the Physics Equations Sheet. 

[3 marks] 
   

   

   

   

   

  Specific latent heat of fusion =  J/kg 
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Describe the changes in arrangement and movement of the particles as the ice melts 
and turns to water. 

[4 marks] 
  Arrangement  

    

    

    

    

    

  Movement  
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 A student investigated the energy released when different liquid fuels are burned.  
 
 
Figure 6 shows some of the equipment used. 

   
 

Figure 6 
   

 

 
   

 
  This is the method used. 

 
1 Pour different liquid fuels into identical fuel burners. 
2 Pour water into a beaker. 
3 Measure the starting temperature of the water. 
4 Light the fuel burner. 
5 Measure the final temperature of the water. 
6 Repeat steps 2 to 5 for different liquid fuels. 

 
 
 

0 6 
 

. 1 
 

The starting temperature of the water was the same for each fuel. 
 
Explain how two other variables should be controlled. 

[4 marks] 
  1  

    

    

    

  2  
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When the fuel is burned, not all of the energy released is transferred to the water. 
 
What happens to the energy that is not transferred to the water? 

[1 mark] 
   

   
 
 
 

0 6 
 

. 3 
 

Different renewable fuels can be used in motor vehicles. 
 
The amount of energy released per kg of fuel can be measured. 
 
The amount of CO2 released per kg of fuel can be measured. 
 
 
Table 1 gives the results for two different fuels. 

   
 

Table 1 
   

 

Fuel Energy released 
in kW h 

CO2 released  
in kg 

Methanol 8.3 1.91 

Ethanol 5.5 1.37 
 

   
 

  The amount of CO2 per kW h is used to compare how polluting the fuels are. 
 
Determine which fuel would be the least polluting. 

[3 marks] 
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Public transport systems are being developed to reduce pollution. 
 
 
Figure 7 shows a tram. 

   
 

Figure 7 
   

 

 
 
 

   
 

  Trams can be powered by an electric motor or by an engine that burns hydrogen. 
 
Hydrogen produces only water when it is burned. 
 
 
Explain why the hydrogen tram is less polluting to use than the electric tram. 

[2 marks] 
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 A student investigated cups for hot drinks that were made from different materials. 
 
The student investigated the time that it took hot water in each cup to cool to 60 °C. 
 
Figure 1 shows the materials the cups were made from. 

   
Figure 1 

   

 
   

 
  All cups were the same size and were made from the same thickness of  

different materials. 
 
 
 
 
 

0 2 
 

. 1 
 

Name two other pieces of equipment the student needed to use. 
[2 marks] 

  1  

  2  
 
 
 
 

0 2 
 

. 2 
 

Why is it important that the cups were all made from the same thickness of material? 
[1 mark] 
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The student investigated the time that it took hot water in each cup to cool to 60 °C.

Figure 1 shows the materials the cups were made from.

Figure 1

All cups were the same size and were made from the same thickness of 
different materials.

0 2 . 1 Name two other pieces of equipment the student needed to use.
[2 marks]

1

2

0 2 . 2 Why is it important that the cups were all made from the same thickness of material?
[1 mark]

Question 2 continues on the next page

thealevelphysicstutor.comOxford AQA IGCSE · Paper 2 9203 2 · May 2023 · Question Paper · Mark Scheme

https://www.thealevelphysicstutor.com
https://www.thealevelphysicstutor.com
https://thealevelphysicstutor.com/downloads/past-paper-questions/past-paper-questions-classification/gcse-physics/oxford-aqa-igcse/paper-2-9203-2/may-2023/may-2023-mark-scheme.pdf


8 
 

*08* 
IB/M/Jun23/9203/2 

 

Do not write 
outside the  

box 
 

0 2 
 

. 3 
 

Plan an investigation to determine the time that it took hot water in each cup to cool  
to 60 °C. 

[4 marks] 
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. 4 
 

Table 1 shows the results from the investigation the student carried out. 
   

Table 1 
   

Material Time taken to cool to 60 °C  
in seconds 

Aluminium   460 

Bamboo   900 

Glass   760 

Plastic 1300 
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to 60 °C.

[4 marks]

0 2 . 4 Table 1 shows the results from the investigation the student carried out.

Table 1

Material Time taken to cool to 60 °C
in seconds

Aluminium   460

Bamboo   900

Glass   760

Plastic 1300
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  Figure 2 is a bar chart of the results. 
   

Figure 2
   

 
   

 

  

Complete Figure 2. 
 
You should: 
 
• label the y-axis 
• add a suitable scale for the y-axis 
• plot the data from Table 1 as a bar chart. 

[4 marks] 
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Figure 2

Complete Figure 2.

You should:

• label the y-y-y axis
• add a suitable scale for the y-y-y axis
• plot the data from Table 1 as a bar chart.

[4 marks]

Question 2 continues on the next page
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  Figure 3 shows a cup containing a hot drink. 
   

Figure 3
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Complete the sentences. 
 
Choose answers from the box. 

[2 marks] 
   

conduction convection evaporation 

radiation vibration 
 

   
  

The most energetic particles leave the surface of the drink by a process 
  

called   . 
   
  

Hotter liquid rises from the bottom of the cup by a process called 
  

  . 
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Do not write 
outside the 

boxFigure 3 shows a cup containing a hot drink.

Figure 3

0 2 . 5 Complete the sentences.

Choose answers from the box.
[2 marks]

conduction convection evaporation

radiation vibration

The most energetic particles leave the surface of the drink by a process

called .

Hotter liquid rises from the bottom of the cup by a process called

.
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The drink has a mass of 0.30 kg. 
 
specific heat capacity of the drink = 4000 J/kg °C 
 
 
Calculate the energy transferred from the drink as it cools from 85 °C to 60 °C. 
 
Use the Physics Equations Sheet. 
 
Give the unit. 

[4 marks] 
   

   

   

   

   

   

  Energy transferred =  Unit  
 
 
 
 
 

Turn over for the next question  
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Do not write 
outside the 

box0 2 . 6 The drink has a mass of 0.30 kg.

specific heat capacity of the drink = 4000 J/kg °C

Calculate the energy transferred from the drink as it cools from 85 °C to 60 °C.

Use the Physics Equations Sheet.

Give the unit.
[4 marks]

Energy transferred = Unit

Turn over for the next question
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