
Q1.          The diagram shows a type of electric immersion heater in a hot water tank. These hot water 
tanks are normally found in airing cupboards. 

 

          Information on the immersion heater states: 

                                        230 V 
10 A 

(a)     Immersion heaters for hot water tanks often have a switch on them labelled bath or sink. 
The bath position of the switch has both parts of the immersion heater elements in the 
circuit. The sink position has only the short heater element in the circuit. 

(i)      Explain why the hot water outlet is at the top of the tank, and the cold water inlet is at 
the bottom of the tank. 

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

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

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

(ii)     Explain how the sink position for the immersion heater is able to save energy. 

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

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

.......................................................................................................................... 
(2) 
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(b)     The copper tank is surrounded by plastic foam to minimise energy loss. 

          Explain why a pale, shiny surface to the foam also helps to minimise energy loss. 

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

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

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

(Total 6 marks) 

  
 
  

Q2.          The diagram comes from a leaflet about a “coal effect” gas fire. 
It shows how air circulates through the fire. 

 

(a)     Explain in detail why the air travels from C to A. 

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

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

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

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

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

..................................................................................................................................... 
(4) 

(b)     The black “fuel effect” lumps become very hot. 

(i)      Name the process by which the lumps transfer thermal energy to the room as shown 
at B. 

........................................................................................................................... 
(1) 
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(ii)     Suggest one feature of the black “fuel effect” lumps which make them efficient at 
transferring energy. 

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

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

(Total 6 marks) 

  
 
  

Q3.          The diagram below shows an electric kettle and the label on the bottom of the kettle. 

 

          The water at the bottom of the kettle will heat up first. 
This is because the heating element is near the bottom of the kettle. 
Convection currents will then cause the rest of the water in the kettle to be heated. 

(i)      What are convection currents? 

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

(ii)      Explain how convection currents are produced. 
(Your answer should refer to density and temperature.) 

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

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

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

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

..................................................................................................................................... 
(4) 

(Total 5 marks) 
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Q4.          The diagram below shows a house which has not been insulated. The cost of the energy 
lost from different parts of the house during one year is shown on the diagram. 

 

(a)     The total cost of the energy lost during one year is £1000. 

(i)      What is the cost of the energy lost through the floor? 

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

(ii)     Suggest one way of reducing this loss. 

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

(b)     The table below shows how some parts of the house may be insulated to reduce energy 
losses.  The cost of each method of insulation is also given. 

WHERE LOST COST OF ENERGY 
LOST PER YEAR (£) 

METOD OF 
INSULATION 

COST OF 
INSULATION (£) 

roof 250 fibre-glass in loft 300 

walls 350 foam filled cavity 800 

windows 100 double glazing 4500 

doors 150 draught proofing 5 

Page 4 of 14



(i)      Which method of insulation would you install first? Explain why. 

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

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

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

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

(ii)     Which method of insulation would you install last? Explain why. 

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

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

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

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

(Total 9 marks) 

  
 
  

Q5.          The drawing shows water being heated in a metal saucepan. 

 

(a)     Explain, in terms of the particles in the metal, how heat energy is transferred through the 
base of the saucepan. 

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

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

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

..................................................................................................................................... 
(2) 
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(b)     Energy is transferred through the water by convection currents. Explain what happens to 
cause a convection current in the water. The answer has been started for you. 

          As heat energy is transferred through the saucepan, the water particles at the bottom 

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

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

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

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

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

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

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

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

(c)     Some energy is transferred from the hotplate to the air by thermal radiation. What is meant 
by thermal radiation? 

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

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

(Total 6 marks) 

  
 
  

Q6.          The diagram shows a fridge-freezer. 

                                          

(a)     By which method is heat transferred through the walls of the fridge-freezer? 

..................................................................................................................................... 
(1) 
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(b)     The inside of the fridge is at 4 °C. The inside of the freezer is at –18 °C. 

          Into which part of the fridge-freezer will the rate of heat transfer be greater? 

          Draw a ring around your answer. 

                                        the fridge                               the freezer 

          Give a reason for your answer. 

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

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

(c)     The outside surface of the fridge-freezer is white and shiny. 

          Give two reasons why this type of surface is suitable for a fridge-freezer. 

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

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

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

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

(Total 4 marks) 
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Q7. The diagram shows how the metal chimney from a log-burning stove passes through the 
inside of a house. 

 

(a)     Explain how heat is transferred by the process of convection from the inside of the stove to 
the top of the chimney. 

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

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

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

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

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

(b)     Although the outside of the chimney becomes very hot, there is no insulating material 
around the chimney. 

(i)      Explain, in terms of the particles in a metal, how heat is transferred by conduction 
from the inside to the outside of the metal chimney. 

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

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

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

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

............................................................................................................... 
(2) 
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(ii)     Suggest one advantage of having no insulation around the chimney. 

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

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

(Total 5 marks) 

  
 
  

Q8.                 The diagram shows a metal pan being used to heat water. 

 

Energy from the gas flame is transferred through the metal pan by conduction. 

Explain the process of conduction through metals. 

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

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

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

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

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

........................................................................................................................ 
(4) 

(Total 4 marks) 
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Q9. According to kinetic theory, all matter is made up of small particles. The particles are 
constantly moving. 

Diagram 1 shows how the particles may be arranged in a solid. 

Diagram 1 

   

(a)     One kilogram of a gas has a much larger volume than one kilogram of a solid. 

Use kinetic theory to explain why. 

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

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

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

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

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

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

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

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

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

........................................................................................................................ 
(4) 

(b)     Diagram 2 shows the particles in a liquid. The liquid is evaporating. 

Diagram 2 

   

(i)      How can you tell from Diagram 2 that the liquid is evaporating? 

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

............................................................................................................... 
(1) 
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(ii)     The temperature of the liquid in the container decreases as the liquid evaporates.  

Use kinetic theory to explain why. 

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

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

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

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

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

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

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

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

(Total 8 marks) 

Q10. An electric immersion heater is used to heat the water in a domestic hot water tank. 
When the immersion heater is switched on the water at the bottom of the tank gets hot. 

   

(a)     Energy is transferred by the process of convection from the hot water at the bottom of the 
tank to the cooler water at the top. 

Explain how. 

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

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

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

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

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

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

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

........................................................................................................................ 
(4) 
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(b)     Complete the following sentence. 

The main way the energy is transferred through the copper wall of the water tank is by 

the process of ................................................................................ . 
(1) 

(c)     The immersion heater has a thermostat to control the water temperature. 

When the temperature of the water inside the tank reaches 58°C the thermostat switches 
the heater off. The thermostat switches the heater back on when the temperature of the 
water falls to 50°C. 

Graph A shows how the temperature of the water inside a hot water tank changes with 
time. The tank is not insulated. 

   

Time in hours 

(i)      The temperature of the water falls at the fastest rate just after the heater switches 
off. 

Explain why. 

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

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

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

............................................................................................................... 
(2) 
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(ii)     To heat the water in the tank from 50°C to 58°C the immersion heater transfers 
4032 kJ of energy to the water. 

Calculate the mass of water in the tank. 

Specific heat capacity of water = 4200 J/kg°C  
Use the correct equation from the Physics Equations Sheet. 

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

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

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

Mass = .............................................................. kg 
(3) 

(iii)    An insulating jacket is fitted to the hot water tank. 

Graph B shows how the temperature of the water inside the insulated hot water tank 
changes with time. 

   

Time in hours 

An insulating jacket only costs £12. 

By comparing Graph A with Graph B, explain why fitting an insulating jacket to a hot 
water tank saves money. 

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

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

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

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

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

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

(Total 13 marks) 
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