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7 A student adds weights to an elastic cord. He measures the length of the cord for each weight. 
 

He then plots a graph from the results, as shown. 
 

0
0

weight  
 

What has he plotted on the vertical axis? 

A measured length 

B original length 

C (measured length + original length) 

D (measured length Ð original length) 
 
 
8 Which energy transfer takes place when a matchstick burns? 

A chemical to thermal 

B chemical to nuclear 

C nuclear to chemical 

D thermal to chemical 
 
 
9 Four cars are driven along a road. 
 

The table shows the work done by the engine in each car and the time taken by each car. 
 

Which engine produces the most power? 
 

 work done by 
engine / J time taken / s 

A 50 000 20 

B 50 000 40 

C 100 000 20 

D 100 000 40 
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7 A student adds weights to an elastic cord. He measures the length of the cord for each weight. 
 

He then plots a graph from the results, as shown. 
 

0
0

weight  
 

What has he plotted on the vertical axis? 

A measured length 

B original length 

C (measured length + original length) 

D (measured length Ð original length) 
 
 
8 In a hydroelectric power station, one form of energy is stored in a lake or reservoir. This energy is 

then transferred in stages to another useful form, which is the output. 
 

Which row gives the name of the stored energy and the name of the output energy? 
 

 stored energy output energy 

A electrical thermal (heat) 

B electrical kinetic 

C gravitational electrical 

D kinetic electrical 
 
 
9 A certain machine is very efficient. 

What does this mean? 

A It produces a large amount of power. 

B It uses very little energy. 

C It wastes very little energy. 

D It works very quickly. 
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8 A helicopter takes off from the ground and rises vertically. It then hovers at a constant height 

above the ground. 

 

Which sequence of energy changes takes place during the gain in height? 

A chemical → gravitational potential → kinetic 

B chemical → kinetic → gravitational potential 

C gravitational potential → chemical → kinetic 

D kinetic → chemical → gravitational potential 

 

 

9 Four people of equal weight on a beach use different routes to get to the top of a sea wall. 

 

beach

slipway

ladder

sea wall

 

 

Which person produces the greatest average power? 

 

person route time taken / s 

A runs across the beach, then climbs the ladder 8 

B walks across the beach, then climbs the ladder 16 

C runs up the slipway 5 

D walks up the slipway 10 

 

 

10 A vehicle sinks into soft ground. 

 

 The vehicle is changed so that it does not sink as far. 

 

Which change is made? 

A a lower centre of mass 

B a more powerful engine 

C wheels that are further apart 

D wider tyres 
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7 A student measures the length of a spring. She then hangs different weights from the spring. She 
measures the length of the spring for each different weight. 

 
The table shows her results. 

 

weight / N length / mm 

0 520 

1.0 524 

2.0 528 

3.0 533 

4.0 537 

5.0 540 
 

What is the extension of the spring when the weight hung from it is 3.0 N? 

A 4 mm B 5 mm C 12 mm D 13 mm 
 
 
8 Which energy resource is used to generate electricity without using any moving parts? 

A geothermal 

B hydroelectric 

C nuclear 

D solar 
 
 
9 A cyclist travels down a hill from rest at point X, without pedalling. 
 

The cyclist applies his brakes and the cycle stops at point Y. 
 

X

Y
hill

 
 

Which energy changes have taken place between X and Y? 

A gravitational potential !  kinetic !  thermal (heat) 

B gravitational potential !  thermal (heat) !  kinetic 

C kinetic !  gravitational potential !  thermal (heat) 

D kinetic !  thermal (heat) !  gravitational potential 
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9 Electrical energy may be obtained from nuclear fission. 

 

In which order is the energy transferred in this process? 

A nuclear fuel !  generator !  reactor and boiler !  turbines 

B nuclear fuel !  generator !  turbines !  reactor and boiler 

C nuclear fuel !  reactor and boiler !  generator !  turbines 

D nuclear fuel !  reactor and boiler !  turbines !  generator 

 

 

10 The diagram shows a manometer containing a liquid. The manometer is used to find the 

difference between the pressure of a gas and atmospheric pressure. 

 

Which distance represents this pressure difference? 

 

B

A C

D

gas
pressure

liquid
 

 

 

11 Four physics teachers investigate pressure. They wear identical clothes and lie on different beds 

of nails. 

 

The table gives the weight of each teacher and the total area of contact between the teacher and 

the nails. 

 

Which teacher experiences the least pressure from the nails? 

 

 
weight of 

teacher / N 

total area of 

contact / cm
2
 

A 700 13 

B 800 20 

C 900 14 

D 1000 21 
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17 An experiment is set up to find out which metal is the best conductor of heat.  
 

Balls are stuck with wax to rods made from different metals, as shown in diagram 1. 
 

The rods are heated at one end. Some of the balls fall off, leaving some as shown in diagram 2. 
 

Which labelled metal is the best conductor of heat? 
 

before heating after heating

heated end heated end

diagram 1 diagram 2

A B C D

 
 
 
18 Food is kept in a cool-box which uses two ice packs to keep it cool. 
 

Where should the ice packs be placed to keep all the food as cool as possible? 

A both at the bottom of the box 

B both at the top of the box 

C one at the front and one at the back of the box 

D one on the left and one on the right of the box 
 
 
19 Water waves can be used to show reflection, refraction and diffraction. 
 

For each of these, which row shows whether or not the speed of the water waves changes? 
 

 reflection refraction diffraction 

A no no yes 

B no yes no 

C yes no no 

D yes yes yes 
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17 An experiment is set up to find out which metal is the best conductor of heat.  
 

Balls are stuck with wax to rods made from different metals, as shown in diagram 1. 
 

The rods are heated at one end. Some of the balls fall off, leaving some as shown in diagram 2. 
 

Which labelled metal is the best conductor of heat? 
 

before heating after heating

heated end heated end

diagram 1 diagram 2

A B C D

 
 
 
18 Food is kept in a cool-box which uses two ice packs to keep it cool. 
 

Where should the ice packs be placed to keep all the food as cool as possible? 

A both at the bottom of the box 

B both at the top of the box 

C one at the front and one at the back of the box 

D one on the left and one on the right of the box 
 
 
19 Water waves can be used to show reflection, refraction and diffraction. 
 

For each of these, which row shows whether or not the speed of the water waves changes? 
 

 reflection refraction diffraction 

A no no yes 

B no yes no 

C yes no no 

D yes yes yes 
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15 Which pair contains only  physical quantities that vary with temperature and so could be used in 
making a thermometer? 

A activity of a radioactive source, volume of a gas 

B mass of a liquid, volume of a liquid 

C activity of a radioactive source, mass of a solid 

D volume of a gas, volume of a liquid 
 
 
16 A heater supplies 80 J of energy to a block of metal. The temperature of the block rises by 20 ¡C. 
 

What happens to the block of metal when its temperature falls by 10 ¡C? 

A Its internal energy decreases by 40 J. 

B Its internal energy decreases by 160 J. 

C Its internal energy increases by 40 J. 

D Its internal energy increases by 160 J. 
 
 
17 An engineer wants to fix a steel washer on to a steel rod. The rod is just too big to fit into the hole 

of the washer. 
 

steel rodsteel
washer

 
 

How can the engineer fit the washer on to the rod? 

A Cool the washer and put it over the rod. 

B Cool the washer and rod to the same temperature and push them together. 

C Heat the rod and then place it in the hole. 

D Heat the washer and then place it over the rod. 
 
 
18 Why does convection take place in a liquid when it is heated? 

A Liquids expand when they are heated. 

B Liquids start to bubble when they get close to boiling point. 

C Molecules in the liquid expand when they are heated. 

D Molecules near to the surface of the liquid escape into the air. 
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15 In an experiment, a thermometer is placed in a test-tube of hot liquid. The temperature of the 
liquid is recorded every half minute. The table shows the results. 

 

time / minutes 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5

temperature / ¡C 73 65 59 55 55 55 51 48 45 42 40 38 36 35 34 33 
 

What is the melting point of the substance? 

A 0 ¡C B 33 ¡C C 55 ¡C D 73 ¡C 
 
 
16 Which statement about the transfer of thermal energy is correct? 

A All metals conduct thermal energy equally well. 

B Convection can only occur in solids or liquids. 

C Convection occurs in liquids because hot liquid is more dense than cold liquid. 

D The radiation that transfers thermal energy is a type of electromagnetic radiation. 
 
 
17 The diagram shows a heater above a thermometer. The thermometer bulb is in the position 

shown. 
 

thermometer thermometer bulb

air

heater

 
 

Which row shows how the heat energy from the heater reaches the thermometer bulb? 
 

 conduction convection radiation 

A yes yes no 

B yes no yes 

C no yes no 

D no no yes 
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15 Which pair contains only physical quantities that vary with temperature and so could be used in 
making a thermometer? 

A activity of a radioactive source, volume of a gas 

B mass of a liquid, volume of a liquid 

C activity of a radioactive source, mass of a solid 

D volume of a gas, volume of a liquid 
 
 
16 A heater supplies 80 J of energy to a block of metal. The temperature of the block rises by 20 °C. 
 

What happens to the block of metal when its temperature falls by 10 °C? 

A Its internal energy decreases by 40 J. 

B Its internal energy decreases by 160 J. 

C Its internal energy increases by 40 J. 

D Its internal energy increases by 160 J. 
 
 
17 An engineer wants to fix a steel washer on to a steel rod. The rod is just too big to fit into the hole 

of the washer. 
 

steel rodsteel
washer

 
 

How can the engineer fit the washer on to the rod? 

A Cool the washer and put it over the rod. 

B Cool the washer and rod to the same temperature and push them together. 

C Heat the rod and then place it in the hole. 

D Heat the washer and then place it over the rod. 
 
 
18 Why does convection take place in a liquid when it is heated? 

A Liquids expand when they are heated. 

B Liquids start to bubble when they get close to boiling point. 

C Molecules in the liquid expand when they are heated. 

D Molecules near to the surface of the liquid escape into the air. 
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19 Two plastic cups are placed one inside the other. Hot water is poured into the inner cup and a lid 
is put on top, as shown. 

 
lid

small spacer

small air gap

hot water

bench

 
 

Which statement is correct? 

A Heat loss by radiation is prevented by the small air gap. 

B No heat passes through the sides of either cup. 

C The bench is heated by convection from the bottom of the outer cup. 

D The lid is used to reduce heat loss by convection. 
 
 
20 What is the unit of wavelength? 

A hertz 

B metre 

C metre per second 

D second 
 
 
21 Which row correctly describes light waves and radio waves? 
 

 light waves radio waves 

A longitudinal longitudinal 

B longitudinal transverse 

C transverse longitudinal 

D transverse transverse 
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17 Which statement about the transfer of thermal energy is correct? 
 

A Convection can occur in air, but only when the air is trapped. 

B Convection can only occur in a gas. 

C Radiation cannot occur in air. 

D Radiation can occur in a vacuum, but convection cannot. 
 
 
18 The diagram shows a refrigerator.  
 

The cooling unit is placed at the top. The cooling unit cools the air near it. 
 

cooling unit

 
 

What happens to the density of the air as it cools, and how does it move? 
 

 density of the air movement of the air 

A decreases moves down 

B decreases stays at the top 

C increases moves down 

D increases stays at the top 
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18 A rod is made of copper and wood joined together. 
 

wood copper

P S

Q R

heat  
 

The rod is heated at the join in the centre for about a minute. 
 

At which labelled point will the temperature be lowest, and at which point will it be highest? 
 

 lowest 
temperature 

highest 
temperature 

A P Q 

B P R 

C S P 

D S R 
 
 
19 Two plastic cups are placed one inside the other. Hot water is poured into the inner cup and a lid 

is put on top, as shown. 
 

lid

small spacer

small air gap

hot water

bench

 
 

Which statement is correct? 

A Heat loss by radiation is prevented by the small air gap. 

B No heat passes through the sides of either cup. 

C The bench is heated by convection from the bottom of the outer cup. 

D The lid is used to reduce heat loss by convection. 
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17 The diagram shows the cross-section of a vacuum flask containing a hot liquid in a cold room. 
 

X and Y are points on the inside surfaces of the walls of the flask. 
 

X Y

cold room

vacuum

hot liquid

 
 

How is thermal energy transferred between X and Y? 

A by conduction and convection 

B by conduction only 

C by radiation and convection 

D by radiation only 
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15 In an experiment, a thermometer is placed in a test-tube of hot liquid. The temperature of the 
liquid is recorded every half minute. The table shows the results. 

 

time / minutes 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5

temperature / °C 73 65 59 55 55 55 51 48 45 42 40 38 36 35 34 33 
 

What is the melting point of the substance? 

A 0 °C B 33 °C C 55 °C D 73 °C 
 
 
16 Which statement about the transfer of thermal energy is correct? 

A All metals conduct thermal energy equally well. 

B Convection can only occur in solids or liquids. 

C Convection occurs in liquids because hot liquid is more dense than cold liquid. 

D The radiation that transfers thermal energy is a type of electromagnetic radiation. 
 
 
17 The diagram shows a heater above a thermometer. The thermometer bulb is in the position 

shown. 
 

thermometer thermometer bulb

air

heater

 
 

Which row shows how the heat energy from the heater reaches the thermometer bulb? 
 

 conduction convection radiation 

A yes yes no 

B yes no yes 

C no yes no 

D no no yes 
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18 Which statement about thermal radiation is correct? 

A It can only occur in a vacuum. 

B It involves movement of electrons through a material. 

C It involves movement of atoms. 

D It is infra-red radiation. 
 
 
19 Scout P signals to scout Q on the other side of a valley by using a mirror to reflect the SunÕs rays. 
 

mirror 

scout P 
SunÕs 
rays 

scout Q 

 
 

Which mirror position would allow the SunÕs rays to be reflected to scout Q? 
 

SunÕs
rays

SunÕs
rays

SunÕs
rays

SunÕs
rays

mirror
A B C D 
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14 When steam condenses it becomes liquid water. When liquid water solidifies it becomes ice. 
 

What happens to the temperature of steam while it is condensing, and what happens to the 
temperature of water while it is solidifying? 

 

 temperature of steam 
while it is condensing 

temperature of water 
while it is solidifying 

A decreases decreases 

B decreases stays the same 

C stays the same decreases 

D stays the same stays the same 
 
 
15 A thermometer has graduations which start at Ð10 ¡C and end at 110 ¡C. 
 

Ð10 0 100 110

¡C 
 

What is the lower fixed point and what is the upper fixed point of the Celsius scale? 
 

 
lower fixed point 

/ ¡C 
upper fixed point 

/ ¡C 

A Ð10 100 

B Ð10 110 

C 0 100 

D 0 110 
 
 
16 What is the name of the process of heat transfer using electromagnetic waves? 

A conduction 

B convection 

C evaporation 

D radiation 
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16 Thermal energy travels through space from the Sun to the Earth. Space is a vacuum. 
 

How is thermal energy transferred from the Sun to the Earth? 

A by conduction only 

B by convection only 

C by radiation only 

D by convection and radiation 
 
 
17 A cupboard is placed in front of a heater. Air can move through a gap under the cupboard. 
 

wall

floor

heater
cupboard

air moves through gap

 
 

Which row describes the temperature, and the direction of movement, of the air in the gap? 
 

 air temperature air direction 

A cool away from the heater 

B cool towards the heater 

C warm away from the heater 

D warm towards the heater 
 
 
18 What is the number of wavefronts per second that pass a fixed point? 

A the amplitude of the wave 

B the frequency of the wave 

C the speed of the wave 

D the wavelength of the wave 
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17 Ice is trapped by a metal gauze at the bottom of a tube containing water. 

 

The water is heated strongly at the top, but the ice only melts very slowly. 

 

heat

water boiling

metal gauze

ice

 

 

Why does the ice melt so slowly? 

A Heat energy always travels upwards. 

B Hot water is more dense than cold water. 

C Metal gauze does not allow heat to pass through. 

D Water is a poor conductor of heat. 

 

 

18 A transverse wave moves along a rope. 

 

The diagram shows the position of the rope at one particular time. 

 

W X Y Z

rope

 

 

Which two labelled points are one wavelength apart? 

A W and X B W and Z C X and Z D Y and Z 
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16 Thermal energy travels through space from the Sun to the Earth. Space is a vacuum. 

 

How is thermal energy transferred from the Sun to the Earth? 

A by conduction only 

B by convection only 

C by radiation only 

D by convection and radiation 

 

 

17 A cupboard is placed in front of a heater. Air can move through a gap under the cupboard. 

 

wall

floor

heater
cupboard

air moves through gap

 

 

Which row describes the temperature, and the direction of movement, of the air in the gap? 

 

 air temperature air direction 

A cool away from the heater 

B cool towards the heater 

C warm away from the heater 

D warm towards the heater 

 

 

18 What is the number of wavefronts per second that pass a fixed point? 

A the amplitude of the wave 

B the frequency of the wave 

C the speed of the wave 

D the wavelength of the wave 
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16 One method of heat transfer involves the energy travelling at a much greater speed than in other 
methods. 

 What is the name of this method? 

A conduction 

B convection 

C evaporation 

D radiation 
 
 
17 A cupboard is placed in front of a heater. Air can move through a gap under the cupboard. 
 

wall

floor

heater
cupboard

air moves through gap

 
 

Which row describes the temperature, and the direction of movement, of the air in the gap? 
 

 air temperature air direction 

A cool away from the heater 

B cool towards the heater 

C warm away from the heater 

D warm towards the heater 
 
 
18 What is the frequency of a wave? 

A the distance that a wavefront travels every second 

B the distance from one wavefront to the next 

C the number of wavefronts produced per second 

D the time taken for a wavefront to pass a certain point 
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16 The air in a room is heated by a heater. The diagram shows the circulation of the air in the room. 
 

room

circulation
of air

heater

 
 

Which statement about the air that is heated is correct? 

A The air contracts and becomes less dense. 

B The air contracts and becomes more dense. 

C The air expands and becomes less dense. 

D The air expands and becomes more dense. 
 
 
17 Four rods are made from different metals P, Q, R and S. The rods have equal lengths and equal 

diameters. The rods are heated at one end, in the same way. 
 

The table shows the time taken for the temperature at the other end of each rod to rise by 1.0 °C. 
 

Which metal is the best conductor of thermal energy (heat)? 
 

metal time taken / s 

P 35 

Q 30 

R 45 

S 40 
 

A metal P B metal Q C metal R D metal S 
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16 The air in a room is heated by a heater. The diagram shows the circulation of the air in the room. 
 

room

circulation
of air

heater

 

 

Which statement about the air that is heated is correct? 

A The air contracts and becomes less dense. 

B The air contracts and becomes more dense. 

C The air expands and becomes less dense. 

D The air expands and becomes more dense. 

 

 

17 Four rods are made from different metals P, Q, R and S. The rods have equal lengths and equal 
diameters. The rods are heated at one end, in the same way. 

 

The table shows the time taken for the temperature at the other end of each rod to rise by 1.0 ¡C. 
 

Which metal is the best conductor of thermal energy (heat)? 

 

metal time taken / s 

P 35 

Q 30 

R 45 

S 40 

 

A metal P B metal Q C metal R D metal S 
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15 A block of copper and a block of lead are heated. The internal energy of each block increases by 
the same amount. 

 
The block of copper has a lower thermal capacity than the block of lead. 

 
Which conclusion can be made from this information? 

A The temperature increase of the copper is greater than the temperature increase of the lead. 

B The temperature increase of the copper is the same as the temperature increase of the lead. 

C The temperature increase of the copper is less than the temperature increase of the lead. 

D The melting point of copper is lower than the melting point of lead. 
 
 
16 In a refrigerator, the cooling unit can be fitted either at the top or at the bottom. In an oven, the 

heater can be fitted either at the top or at the bottom. 
 

Which row shows the best position for the cooling unit and the best position for the heater? 
 

 cooling unit heater 

A bottom bottom 

B bottom top 

C top bottom 

D top top 
 
 
17 A girl is outdoors. She warms her hands by holding them near a fire, as shown. 
 

hands

fire 

 
 

How does the heat from the fire reach her hands? 

A conduction only 

B convection and conduction 

C convection and radiation 

D radiation only 
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14 A circular metal disc is heated. 

 

Which quantity decreases? 

A its density 

B its diameter 

C its thickness 

D its volume 

 

 

15 The diagram shows a mercury-in-glass thermometer. The scale of the thermometer has not been 

marked. 

 

l

 

 

The length l increases uniformly with temperature. 

 

The length l is measured when the thermometer bulb is placed in water at 0 ¡C, and also when it 
is in water at 100 ¡C. The table shows the results. 

 

temperature / ¡C length l / cm 

0 2.0 

100 26.0 

 

What is the value of l when the bulb is placed in water at 50 ¡C? 

A 12.0 cm B 13.0 cm C 14.0 cm D 16.0 cm 
 

 

16 A heating engineer fits a heater to the ceiling of an office so that workers in the office are kept 

warm. 

 How does thermal energy reach the workers below the heater? 

A conduction and convection 

B convection and radiation 

C convection only 

D radiation only 
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18 The diagram shows electricity cables being put up on a warm day. The cables are left loose 

between the poles, as shown in the diagram. 

 

 

 

Why are the cables left loose? 

A They will contract on cold days. 

B They will contract on very warm days. 

C They will expand on cold days. 

D They will expand on very warm days. 

 

 

19 A cotton sheet is ironed with a hot electric iron. 

 

How is energy transferred through the metal base of the iron to the sheet? 

A by conduction only 

B by convection only 

C by radiation only 

D by convection and radiation only 
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18 The same quantity of thermal energy is supplied to two solid objects X and Y. The temperature 

increase of object X is greater than the temperature increase of object Y. 

 

Which statement explains this? 

A X has a lower melting point than Y. 

B X has a lower density than Y. 

C X has a lower thermal capacity than Y. 

D X is a better thermal conductor than Y. 

 

 

19 A liquid is heated in a beaker. 

 

heating

liquid

 

 

The density of the liquid changes as its temperature increases. This causes energy to be 

transferred throughout the liquid. 

 

How does the density change and what is this energy transfer process? 

 

 density 
energy transfer 

process 

A decreases conduction 

B decreases convection 

C increases conduction 

D increases convection 

 

 

20 A rod is made half of glass and half of copper. Four pins A, B, C and D are attached to the rod by 

wax. The rod is heated in the centre as shown. 

 

The pins fall off when the wax melts. 

 

Which pin falls off first? 

 

heat

pin
A

pin
B

pin
C

pin
D

glass copper
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18 The same quantity of thermal energy is supplied to two solid objects X and Y. The temperature 
increase of object X is greater than the temperature increase of object Y. 

 
Which statement explains this? 

A X has a lower melting point than Y. 

B X has a lower density than Y. 

C X has a lower thermal capacity than Y. 

D X is a better thermal conductor than Y. 
 
 
19 A liquid is heated in a beaker. 
 

heating

liquid

 
 

The density of the liquid changes as its temperature increases. This causes energy to be 
transferred throughout the liquid. 

 
How does the density change and what is this energy transfer process? 

 

 density energy transfer 
process 

A decreases conduction 

B decreases convection 

C increases conduction 

D increases convection 
 
 
20 A rod is made half of glass and half of copper. Four pins A, B, C and D are attached to the rod by 

wax. The rod is heated in the centre as shown. 
 

The pins fall off when the wax melts. 
 

Which pin falls off first? 
 

heat

pin
A

pin
B

pin
C

pin
D

glass copper
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18 A liquid at room temperature fills a flask and a glass tube to level X. 
 

X

Y

liquid

 

 

The flask is now placed in ice, and the liquid level in the tube falls to level Y. 

 

Why does the level fall? 

A The flask contracts. 

B The flask expands. 

C The liquid contracts. 

D The liquid expands. 

 

 

19 Which process involves convection? 

A bread toasting under a grill 

B energy from the Sun warming a road surface 

C hot air rising to the top of a cool room 

D thermal energy transfer through a copper bar 

 

 

20 A rod is made half of glass and half of copper. Four pins A, B, C and D are attached to the rod by 
wax. The rod is heated in the centre as shown. 

 

The pins fall off when the wax melts. 

 

Which pin falls off first? 

 

heat

pin
A

pin
B

pin
C

pin
D

glass copper
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19 A student suggests some uses for containers made from good thermal conductors and for 
containers made from poor thermal conductors. 

 
In which row are both suggested uses correct? 

 

 good thermal conductor poor thermal conductor 

A keeping a cold liquid at 
a low temperature 

transferring thermal energy 
quickly from a hot liquid 

B keeping a hot liquid at 
a high temperature 

keeping a cold liquid at 
a low temperature 

C  transferring thermal energy 
quickly from a hot liquid 

transferring thermal energy 
quickly to a cold liquid 

D transferring thermal energy 
quickly to a cold liquid 

keeping a hot liquid at 
a high temperature 

 
 
20 A rod is made half of glass and half of copper. Four pins A, B, C and D are attached to the rod by 

wax. The rod is heated in the centre as shown. 
 

The pins fall off when the wax melts. 
 

Which pin falls off first? 
 

heat

pin
A

pin
B

pin
C

pin
D

glass copper

 
 
 
21 Which row shows the natures of light waves, sound waves and X-rays? 
 

 light waves sound waves X-rays 

A longitudinal longitudinal transverse 

B longitudinal transverse longitudinal 

C transverse longitudinal transverse 

D transverse transverse longitudinal 
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10 Two farmers use an electrically powered elevator to lift bales of hay. All the bales of hay have the 

same mass. 

 

bale of hay

 

 

As sunset approaches, they increase the speed of the motor so that more bales are lifted up in a 

given time. 

 

How does this affect the work done in lifting each bale and the useful output power of the motor? 

 

 
work done in 

lifting each bale 

useful output power 

of the motor 

A increases decreases 

B increases increases 

C no change decreases 

D no change increases 
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10 An object on a thread is swinging between X and Z, as shown in the diagram. It is momentarily at 
rest at X and at Z. 

 

Y

X Z

thread

 
 

An incomplete word equation about the energy of the object is shown below. 
 

gravitational potential energy   = kinetic energy   +  ÉÉÉ energy   +   energy losses  
       at X            at Y    at Y 
 

Which form of energy is needed to complete the word equation? 

A chemical 

B gravitational potential 

C internal 

D strain 
 
 
11 Which statement is explained by reference to pressure? 

A Objects with greater mass have greater weight. 

B One kilogram of water occupies more volume than one kilogram of lead. 

C Spikes on running-shoes sink into the ground. 

D Water cooled to a low enough temperature turns to ice. 
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10 A ball is dropped on to a hard surface and bounces. It does not bounce all the way back to where 

it started, so it has less gravitational potential energy than when it started. 

 

hard surface 

ball dropped
from here

ball bounces 
to here 

 

 

What happens to the ‘lost’ energy? 

A It is converted into chemical and strain energy. 

B It is converted into internal (heat) energy and sound. 

C It is destroyed as the ball rises upwards after hitting the ground. 

D It is destroyed when the ball hits the ground. 

 

 

11 What does a barometer measure? 

A atmospheric density 

B atmospheric pressure 

C liquid density 

D liquid pressure 

 

 

12 In which position would a boy exert the most pressure on the ground? 

A lying on his back 

B sitting down 

C standing on one foot 

D standing on two feet 
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10 An escalator (moving stairs) and a lift (elevator) are both used to carry passengers from the same 
underground railway platform up to street level. 

 

escalator lift  
 

The escalator takes 20 seconds to carry a man to street level. The useful work done is W. The 
useful power developed is P. The lift takes 30 seconds to carry the same man to street level. 

 
How much useful work is done by the lift, and how much useful power is developed by the lift? 

 

 useful work 
done by lift 

useful power 
developed by lift 

A more than W less than P 

B more than W P 

C W less than P 

D W P 

 
 
11 A man stands on the ground. 
 

Which action will increase the pressure that the man exerts on the ground? 

A The man slowly bends his knees. 

B The man slowly lies down on the ground. 

C The man slowly raises his arms. 

D The man slowly raises one foot off the ground. 
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7 A student adds weights to an elastic cord. He measures the length of the cord for each weight. 
 

He then plots a graph from the results, as shown. 
 

0
0

weight  
 

What has he plotted on the vertical axis? 

A measured length 

B original length 

C (measured length + original length) 

D (measured length Ð original length) 
 
 
8 Which energy transfer takes place when a matchstick burns? 

A chemical to thermal 

B chemical to nuclear 

C nuclear to chemical 

D thermal to chemical 
 
 
9 Four cars are driven along a road. 
 

The table shows the work done by the engine in each car and the time taken by each car. 
 

Which engine produces the most power? 
 

 work done by 
engine / J time taken / s 

A 50 000 20 

B 50 000 40 

C 100 000 20 

D 100 000 40 
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8 A helicopter takes off from the ground and rises vertically. It then hovers at a constant height 
above the ground. 

 
Which sequence of energy changes takes place during the gain in height? 

A chemical !  gravitational potential !  kinetic 

B chemical !  kinetic !  gravitational potential 

C gravitational potential !  chemical !  kinetic 

D kinetic !  chemical !  gravitational potential 
 
 
9 Four people of equal weight on a beach use different routes to get to the top of a sea wall. 
 

beach

slipway

ladder

sea wall

 
 

Which person produces the greatest average power? 
 

person route time taken / s 

A runs across the beach, then climbs the ladder 8 

B walks across the beach, then climbs the ladder 16 

C runs up the slipway 5 

D walks up the slipway 10 
 
 
10 A vehicle sinks into soft ground. 
 
 The vehicle is changed so that it does not sink as far. 
 

Which change is made? 

A a lower centre of mass 

B a more powerful engine 

C wheels that are further apart 

D wider tyres 
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3 The diagram shows the speed-time graph for a car. 
 

0
0

X

Y

speed

time  
 

Which area represents the distance travelled while the car is accelerating? 

A X B X + Y C Y D Y Ð X 
 
 
4 Which quantities are measured in the same unit? 

A energy, power and work 

B energy and power, but not work 

C energy and work, but not power 

D power and work, but not energy 
 
 
5 Five identical bags of rice are balanced on a uniform beam by an object of mass 10 kg. 
 

10 kg

pivot

five bags
of rice

 
 

Two more identical bags of rice are added to the other five. The average position of the bags on 
the beam does not change. 

 
What mass now balances the bags? 

A 3.5 kg B 7.0 kg C 12 kg D 14 kg 
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8 A box is being lifted by a fork-lift truck.  
 

fork-lift truck box 

 
 
The weight of the box is 3000 N. 
 
The force exerted by the fork-lift truck on the box is 3500 N vertically upwards. 

 
What is the resultant vertical force on the box? 

A 500 N downwards 

B 500 N upwards 

C 6500 N downwards 

D 6500 N upwards 
 
 
9 The diagram shows a ball hanging on a string. The ball swings from point W to point Z and back 

to point W. 
 

ball

W
X Y

Z

 
 

Which statement about the ball is correct? 

A The kinetic energy of the ball is greatest at point W. 

B The kinetic energy of the ball is greatest at point X. 

C The kinetic energy of the ball is greatest at point Y. 

D The kinetic energy of the ball is the same at all points of the swing. 
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8 The diagram shows an object of weight W and an object of weight Z balanced on a uniform metre 
rule. 

 

pivot

50 cm mark

a b
object of
weight W

object of
weight Z

metre rule  
 

Which equation relating to W, Z, a and b is correct? 

A 
b
Z

a

W
=  

B W !  Z = a !  b 

C W !  a = Z !  b 

D W !  (a + b) = Z 
 
 
9 A skier walks from the bottom of a ski slope to the top and gains 10 000 J of gravitational potential 

energy. 
 

She skis down the slope. At the bottom of the slope, her kinetic energy is 2000 J. 
 

 
 

How much energy is dissipated in overcoming friction and air resistance as the skier moves down 
the slope? 

A 2000 J B 8000 J C 10 000 J D 12 000 J 
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10 A coal-fired power station generates electricity. Coal is burnt and the energy released is used to 

boil water. The steam from the water makes the generator move and this produces electricity. 

 

Which words are used to describe the energy stored in the coal and the energy of the moving 

generator? 

 

 coal generator 

A chemical hydroelectric 

B chemical kinetic 

C geothermal hydroelectric 

D geothermal kinetic 

 

 

11 Four different children run up the same set of stairs. 

 

For which child is the useful power to climb the stairs the greatest? 

 

 mass of child / kg time taken / s 

A 40 15 

B 50 25 

C 60 25 

D 70 15 

 

 

12 The diagram shows three vases each with the same base area. Each vase contains water of the 

same depth. 

 

P Q R

water water water

 

 

Which statement about the water pressures at points P, Q and R is correct? 

A The pressure at point P is the greatest. 

B The pressure at point Q is the least. 

C The pressure at point R is the greatest. 

D The pressures at points P, Q and R are the same. 
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10 Which energy source is one that is used to boil water to make steam in power stations? 

A energy from tides 

B energy from waves 

C hydroelectric energy 

D nuclear energy 

 

 

11 In a factory, two men X and Y try to move identical heavy boxes P and Q. 
 

Man X tries to push box P along the floor. The box does not move because an object is in the 

way. 

 

Man Y lifts box Q from the floor onto a shelf. 

 

box P

box Q

man X man Y

direction of force

direction
of force

object

shelf

 

 

Which man does the most work on the box, and which box gains the most energy? 

 

 
man doing 

most work 

box gaining 

most energy 

A X P 

B X Q 

C Y P 

D Y Q 
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10 Which energy source is renewable and reliably available at all times? 

A coal 

B geothermal 

C nuclear 

D wind 

 

 

11 Two workers are stacking cans on to a shelf in a shop. The workers lift the same number of 
identical cans on to the same shelf from the same level. 

 

Worker P takes 3.0 minutes to lift the cans. Worker Q takes 4.0 minutes to lift the cans. 

 

Which statement about the workers is correct? 

A Worker P develops less useful power than worker Q. 

B Worker P develops more useful power than worker Q. 

C Worker P does less useful work than worker Q. 

D Worker P does more useful work than worker Q. 

 

 

12 The diagram shows four solid pieces of the same metal. Each piece has the same thickness and 
stands on a bench as shown. 

 

Which piece of metal produces the greatest pressure on the bench? 

 

1.0 cm 1.0 cm3.0 cm 2.0 cm

A B C D
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7 Objects with different masses are hung on a spring. The diagram shows how much the spring 
stretches. 

 

100 g

M

10 cm

20 cm

30 cm

 
 

The extension of the spring is directly proportional to the mass hung on it. 
 

What is the mass of object M? 

A 110 g B 150 g C 200 g D 300 g 
 
 
8 Which row gives an example of the stated form of energy? 
 

 form of energy example 

A gravitational the energy due to the movement of a train along a level track 

B internal the energy due to the flow of cathode rays in a cathode-ray tube 

C 
 

kinetic 
 

the energy due to the position of a swimmer standing on a 
high diving board 

D strain the energy due to the compression of springs in a car seat 
 
 
9 Which energy resource is used to generate electricity by first boiling water? 

A hydroelectric 

B nuclear fission 

C tides 

D waves 
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7 Passengers are not allowed to stand on the upper deck of double-decker buses. 
 

upper deck

lower deck  
 

Why is this? 

A They would cause the bus to become less stable. 

B They would cause the bus to slow down. 

C They would increase the kinetic energy of the bus. 

D They would lower the centre of mass of the bus. 
 
 
8 The diagram shows a handle with three forces, each 100 N, applied to it. The handle is free to 

move. 
 

pivot
handle

100 N

100 N

100 N

 
 

What is the effect of the forces on the handle? 

A The handle will move downwards. 

B The handle will not move. 

C The handle will turn anticlockwise (to the left). 

D The handle will turn clockwise (to the right). 
 
 
9 In which pair of energy sources are both sources renewable? 

A oil and coal 

B oil and tidal 

C tidal and geothermal 

D tidal and nuclear fission 
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7 Passengers are not  allowed to stand on the upper deck of double-decker buses. 
 

upper deck

lower deck  
 

Why is this? 

A They would cause the bus to become less stable. 

B They would cause the bus to slow down. 

C They would increase the kinetic energy of the bus. 

D They would lower the centre of mass of the bus. 
 
 
8 On which ball is a non-zero resultant force acting? 

 

 

A 
a ball moving at constant 

speed on a smooth surface 

direction of
movement

B 
a ball at rest on a bench 

C
a free-falling ball which
has just been released

D 
a ball floating on water 

water 

direction of
movement

 
 
 
9 Electricity can be obtained from different energy resources. 
 

Which energy resource is used to obtain electricity without producing heat to boil water? 

A coal 

B gas 

C hydroelectric 

D nuclear 

5 
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9 A power station uses nuclear fission to obtain energy. 
 

In this process, nuclear energy is first  changed into 

A chemical energy. 

B electrical energy. 

C gravitational energy. 

D thermal (heat) energy. 
 
 
10 A person lifts boxes of equal weight on to a platform. 
 

boxes

platform

 
 

Which quantity will not  affect the work done by the person? 

A the height of the platform above the ground 

B the number of boxes lifted 

C the time taken to lift the boxes 

D the weight of the boxes 
 
 
11 A skier walks from the bottom of a ski slope to the top and gains 10 000 J of gravitational potential 

energy. 
 

She skis down the slope. At the bottom of the slope, her kinetic energy is 2000 J. 
 

 
 

How much energy was converted into thermal energy and sound energy as the skier moved 
down the slope? 

A 2000 J B 8000 J C 10 000 J D 12 000 J 
 
 

4 
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7 A force acting on an object causes some properties of the object to change. 
 

Which list contains only  properties that can be changed by the action of the force? 

A mass, motion and shape 

B mass, motion and size 

C mass, shape and size 

D motion, shape and size 
 
 
8 A box is being moved by a fork-lift truck. The total weight of the box is 3000 N. 
 

fork-lift truck box 

 
 

The force exerted by the fork-lift truck on the box is 3500 N upwards. 
 

What is the resultant force on the box? 

A 500 N downwards 

B 500 N upwards 

C 6500 N downwards 

D 6500 N upwards 
 
 
9 Some energy sources are reliably available at all times, and some are not. 
 

Which row shows three sources all in their correct columns? 
 

 available at all times not available at all times 

A geothermal nuclear fission, solar  

B geothermal, nuclear fission solar 

C solar, nuclear fission geothermal 

D solar nuclear fission, geothermal 
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8 The diagram shows a force being applied to a lever to lift a heavy weight. 

 

force
pivot lever

heavy weight
 

 

Which change would enable the heavy weight to be lifted with a smaller force? 

A Move the force to the right. 

B Move the heavy weight to the right. 

C Move the force to the left. 

D Move the pivot to the left. 

 

 

9 The diagram shows a hydroelectric system. 

 

water

power
station

pipereservoir

 

 

What are the main energy changes taking place? 

A chemical energy !  kinetic energy !  electrical energy 

B electrical energy !  gravitational energy !  kinetic energy 

C gravitational energy !  kinetic energy !  electrical energy 

D kinetic energy !  electrical energy !  gravitational energy 
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8 A box is being moved by a fork-lift truck. The total weight of the box is 3000 N. 
 

fork-lift truck box 

 
 

The force exerted by the fork-lift truck on the box is 3500 N upwards. 
 

What is the resultant force on the box? 

A 500 N downwards 

B 500 N upwards 

C 6500 N downwards 

D 6500 N upwards 
 
 
9 An aeroplane is landing. As it descends towards the runway, its speed reduces. 
 

What are the energy changes that take place during the descent? 

A kinetic  +  gravitational  !   thermal (heat) 

B kinetic  !   gravitational  +  thermal (heat) 

C kinetic  +  thermal (heat)  !   gravitational 

D thermal (heat)  !   kinetic  +  gravitational  
 
 
10 Energy from uranium is transferred to electrical energy in a nuclear power station. 
 

What is the correct order of the stages of this process? 

A boiler !  generator !  reactor !  turbine 

B generator !  boiler !  turbine !  reactor 

C reactor !  boiler !  turbine !  generator 

D reactor !  turbine !  boiler !  generator 
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7 A student adds weights to an elastic cord. He measures the length of the cord for each weight. 
 

He then plots a graph from the results, as shown. 
 

0
0

weight  
 

What has he plotted on the vertical axis? 

A measured length 

B original length 

C (measured length + original length) 

D (measured length Ð original length) 
 
 
8 In a hydroelectric power station, one form of energy is stored in a lake or reservoir. This energy is 

then transferred in stages to another useful form, which is the output. 
 

Which row gives the name of the stored energy and the name of the output energy? 
 

 stored energy output energy 

A electrical thermal (heat) 

B electrical kinetic 

C gravitational electrical 

D kinetic electrical 
 
 
9 A certain machine is very efficient. 

What does this mean? 

A It produces a large amount of power. 

B It uses very little energy. 

C It wastes very little energy. 

D It works very quickly. 
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9 The list contains three energy resources P, Q and R. 
 
 P geothermal energy from hot rocks 

 Q nuclear fission in reactors 

 R sunlight on solar panels 

 
Which of these resources are renewable? 

A P and Q only 

B P and R only 

C Q and R only 

D P, Q and R 
 
 
10 The diagram shows three different containers J, K and L. Each container contains water of the 

same depth. 
 

J K L  
 

Which statement about the pressure of the water on the base of each container is correct? 

A The water pressure is greatest in container J. 

B The water pressure is greatest in container K. 

C The water pressure is greatest in container L. 

D The water pressure is the same for all three containers. 
 
 
11 Which movement will require the greatest amount of work to be done? 

A a force of 10 N moving an object a distance of 3.0 m 

B a force of 10 N moving an object a distance of 5.0 m 

C a force of 15 N moving an object a distance of 3.0 m 

D a force of 15 N moving an object a distance of 5.0 m 
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20 The diagram shows cables used in the transmission of electrical energy. High voltages are used 
for the transmission. 

 

transmission cables 

power
station

 

 

Why are high voltages used for the transmission of electrical energy? 

A Fear of high voltages stops people from interfering with the cables. 

B Heat loss in the cables is smaller than if low voltages are used. 

C High voltages increase the current in the cables. 

D High voltages produce large magnetic fields, so less insulation is needed. 

 

 

21 The diagram shows a torch containing two cells, a switch and a lamp. 
 

plastic 
case 

brass 
connecting 

strip 
switch 

lamp 

cells

 

 

Which is the circuit diagram for the torch? 

 

C B A D 
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7 A student measures the length of a spring. She then hangs different weights from the spring. She 

measures the length of the spring for each different weight. 

 

The table shows her results. 

 

weight / N length / mm 

0 520 

1.0 524 

2.0 528 

3.0 533 

4.0 537 

5.0 540 

 

What is the extension of the spring when the weight hung from it is 3.0 N? 

A 4 mm B 5 mm C 12 mm D 13 mm 
 

 

8 Which energy resource is used to generate electricity without using any moving parts? 

A geothermal 

B hydroelectric 

C nuclear 

D solar 

 

 

9 A cyclist travels down a hill from rest at point X, without pedalling. 

 

The cyclist applies his brakes and the cycle stops at point Y. 

 

X

Y
hill

 

 

Which energy changes have taken place between X and Y? 

A gravitational potential !  kinetic !  thermal (heat) 

B gravitational potential !  thermal (heat) !  kinetic 

C kinetic !  gravitational potential !  thermal (heat) 

D kinetic !  thermal (heat) !  gravitational potential 
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9 Electrical energy may be obtained from nuclear fission. 

 

In which order is the energy transferred in this process? 

A nuclear fuel → generator → reactor and boiler → turbines 

B nuclear fuel → generator → turbines → reactor and boiler 

C nuclear fuel → reactor and boiler → generator → turbines 

D nuclear fuel → reactor and boiler → turbines → generator 

 

 

10 The diagram shows a manometer containing a liquid. The manometer is used to find the 
difference between the pressure of a gas and atmospheric pressure. 

 

Which distance represents this pressure difference? 

 

B

A C

D

gas
pressure

liquid
 

 

 

11 Four physics teachers investigate pressure. They wear identical clothes and lie on different beds 
of nails. 

 

The table gives the weight of each teacher and the total area of contact between the teacher and 

the nails. 

 

Which teacher experiences the least pressure from the nails? 

 

 
weight of 

teacher / N 

total area of 

contact / cm
2
 

A 700 13 

B 800 20 

C 900 14 

D 1000 21 
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10 A coal-fired power station generates electricity. Coal is burnt and the energy released is used to 
boil water. The steam from the water makes the generator move and this produces electricity. 

 
Which words are used to describe the energy stored in the coal and the energy of the moving 
generator? 

 

 coal generator 

A chemical hydroelectric 

B chemical kinetic 

C geothermal hydroelectric 

D geothermal kinetic 
 
 
11 Four different children run up the same set of stairs. 
 

For which child is the useful power to climb the stairs the greatest? 
 

 mass of child / kg time taken / s 

A 40 15 

B 50 25 

C 60 25 

D 70 15 
 
 
12 The diagram shows three vases each with the same base area. Each vase contains water of the 

same depth. 
 

P Q R

water water water

 
 

Which statement about the water pressures at points P, Q and R is correct? 

A The pressure at point P is the greatest. 

B The pressure at point Q is the least. 

C The pressure at point R is the greatest. 

D The pressures at points P, Q and R are the same. 
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10 Which energy source is renewable and reliably available at all times? 

A coal 

B geothermal 

C nuclear 

D wind 
 
 
11 Two workers are stacking cans on to a shelf in a shop. The workers lift the same number of 

identical cans on to the same shelf from the same level. 
 

Worker P takes 3.0 minutes to lift the cans. Worker Q takes 4.0 minutes to lift the cans. 
 

Which statement about the workers is correct? 

A Worker P develops less useful power than worker Q. 

B Worker P develops more useful power than worker Q. 

C Worker P does less useful work than worker Q. 

D Worker P does more useful work than worker Q. 
 
 
12 The diagram shows four solid pieces of the same metal. Each piece has the same thickness and 

stands on a bench as shown. 
 

Which piece of metal produces the greatest pressure on the bench? 
 

1.0 cm 1.0 cm3.0 cm 2.0 cm

A B C D
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