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Moving and Storing Heat 
 

 

Q1) What is heat? 

A1) Heat is a measure of energy. 

 

Q2) What dose it mean when we say energy is measured on an absolute scale? 

A2) It means it can not go lower than zero, 

because there is a limit to how particles 

can move. 

 

Q3) What is the unit of heat energy? 

A3) Joules (J)  

 

Q4) What is temperature? 

A4) Temperature is a measure of hotness.  
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Q5) When does energy flow? 

A5) When there is a difference in 

temperature between two places, then 

the energy will flow between them.  

 

Q6) What is the Specific Heat Capacity (SHC)? 

A6) The measure of how much energy a 

material can store is called Specific Heat 

Capacity (SHC). 

We can also say: 

It is the amount of energy needed to rise 

the temperature of 1 kg of any material by 

1C.It is measured in J/Kg/°C 

Energy = mass x S.H.C x temperature change 
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Q7) Explain the difference between heat and temperature. What units 

are they each measured in? 

A7) Heat is a measure of energy but 

temperature is a measure of hotness. 

Heat is measured in joules (J) and 

temperature is measured in degrees 

Celsius (°C), it can also be measured in 

degrees Fahrenheit (°F).  

 

 

Q8) A rod of metal has a mass of 600g, it’s heated from 18°C to 28°C 

using 5400J. Calculate the specific heat capacity of the metal. 

A8) SHC = energy / (Mass x temperature change) 

SHC = 5400 ÷ (0.6 × 10) = 900 J/Kg/°C 

 

Q9) How much energy is needed to heat 2Kg of water from 10°C to 100°C? 

A9) Energy = mass x SHC x Temperature change 

                  = 2 x 4200 x (100-10) 
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                  = 2 x 4200 x 90 

                  = 756 000 J 

Q10) An empty 200 g aluminium kettle cools down from 115 °C to 10 °C, 

loosing 19068 J of heat energy. What is the specific heat capacity of 

aluminium? 

A10) Convert mass into Kg first.  

200g / 1000 = 0.2Kg 

SHC =                    =          = 908 J/Kg/°C 

 

Must know: 

S.H.C (Specific Heat Capacity) of water = 4200 j/kg/°C 

S.L.H (Specific Latent Heat) of water = 2,260,000 j/kg 

Melting point of water = 0°C 

Boiling point of water = 100°C 

 

Mass × Temp Ch 

Energy 19068 

0.2 × 105 
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Melting and Boiling 
 

Q11) What is boiling? 

A11) When you heat a liquid, the heat 

energy makes particles move faster. 

Eventually intermolecular forces of 

attraction are overcome, and then bubbles 

of gas are formed in the liquid. This is 

called boiling. 

 

Q12) What is melting? 

A12) (Remember this is exactly the same as 

boiling, only a few words different) when 

you heat a solid, the heat energy makes 

the particles vibrate faster. Eventually 

intermolecular forces of attraction are 
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overcome, and then the particles start 

moving around. This is called melting.  

 

Q13) What is the Specific Latent Heat (SLH) of boiling? 

A13) It is the amount of energy needed to 

boil 1 kg of material without changing its 

temperature. 

 

Q14) What is the Specific Latent Heat (SLH) of melting? 

A14) It is the amount of energy needed to 

melt 1 kg of any material without changing 

its temperature. 

S.L.H = Energy ÷ mass 
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Q15) Why does a graph showing the temperature of a substance as it’s 

heated have two flat bits? 

A15) When substance is melting or boiling 

you are still putting in energy, but the 

energy is used for breaking intermolecular 

bonds rather than rising the temperature. 

This is the reason for two flat bits on the 

graph (one for melting and one for boiling point).  

 

Q16) Why does a graph, showing temperature of a substance as it is 

cooled have two flat bits? 

A16) When a substance is condensing or 

freezing, energy is still released. This 

means bonds are forming between 

particles, so the temperature does not go 

down until the substance has turned into a 

liquid (condensing) or a solid (freeing). This 
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is the reason for two flat bits on the graph 

(one for condensing and one for freezing point). 

 

Q17) The Specific Latent Heat of water (for boiling) is 2.26 x 10
6 

J/kg. How 

much energy does it take to boil dry a kettle containing 350g of boiling water? 

A17) 350g / 1000 = 0.35kg 

Energy = SLH x mass  

              = 2.26 x 10
6
 x 0.35 

              = 7.91 x 10
5
J 

 

Q18) The SLH of water (for melting) is 334,000 J/K. How much energy is 

needed to melt an ice cube of mass 7g at 0°C? 

A18) 7g / 1000 = 0.007kg 

Energy = SLH x mass  

             = 334,000 x 0.007 = 2338 J                  
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Q19) The SLH of water (for boiling) is 2260 000J/Kg. 2 825 000J of energy is 

used to boil dry a pan of water at 100°C. What was the mass of the water in the 

pan? 

A19) Mass = energy / SLH  

                    = 2,825,000 / 2,260,000  

                    = 1.25 Kg 
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Conduction and Convection in 

the Home 

Q20) Describe the process that transfers heat energy through a metal 

rod. What is this process called? 

A20) In a solid, like metal rod, vibrating 

particles pass on extra kinetic energy 

(heat) to neighbouring particles, this 

process continues until heat is spread all 

the way through the rod. This process is 

called conduction.  

 

Q21) Describe how the heat from an immersion heater is transferred 

through the water in a tank. What is this process called?  

A21) When you heat up a gas or a liquid, 

like immersion heater, then the particles 

move faster and the liquid expands 
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(becomes less dense), so it rises above and 

the cooler water takes its place. This 

process continues and you end up with 

circulation of water. This process is called 

convection. 

 

Q22) Does convection happens in solids? Give your reasoning. 

A22) It dose not happen in solids because 

particles cannot move in solid. 

 

Q23) How can we reduce convection? 

A23) By: 

1. Using clothes. 

2. Using blankets. 

3. Using cavity wall foam insulation. 
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Heat Radiation 
 

Q24) In what ways radiation is different from conduction & convection?           

A24) In three ways: 

1) It can travel in a vacuum. 

2) It can travel through transparent things, 

like air, glass and water. 

3) The amount of radiation absorbed by 

any object depends on surface, colour 

and texture. 

 

Q25) What is heat radiated as? 

A25) Infrared wave. 
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Q26) What colour is best for house radiators, and why? 

A26) Matt black, because any surface with 

matt black is a good absorber and emitter 

of radiation.  

 

Q27) If the above case is truth why nobody paints the radiators black? 

A27) It is truth but only a little bit of heat is 

transferred by radiation, and as most of it 

is transferred by convection, therefore 

there is no reason to paint it black. 

 

Q28) If you were the inventor of the radiators, which one of the following 

would be the best name that you would choose for the radiator and why? 

1- Conductor.    2- Convector.    3- Radiator. 

A28) I would call it convector, as it 

transfers most of its heat by convection, by 
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rising warm air, and only a little bit by 

radiation.  

 

Q29) Why do survival blankets have shiny smooth surfaces? 

A29) Because it can reflect the body heat 

back inside the blanket, and also minimises 

heat radiation.  

 

Q30) Why are houses in Mediterranean countries often painted white? 

A30) Because light colours are poor 

absorbers and emitters of radiation. 

 

Q31) Explain why solar hot water panels have a matt black surface? 

A31) So it can absorb as much heat as possible. 
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Q32) Explain why patio heaters have shiny surface on? 

A32) Because it can reflect heat 

downwards on the patio. 

 

Q33) Why do some people put shiny foil behind their radiators or line 

their grill pan with shiny foil? 

A33) Because it reflects the heat radiation 

back. 
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                 Saving energy 

Q34) Insulating your house saves energy and money. What does 

payback time mean? 

A34) Eventually, the money you have 

saved on heating bill will equal the initial 

cost of installing the insulation. The time 

this takes is called the payback time. 
 

Payback time =  

Q35) Name 5 ways of reducing the amount of heat lost from a house, 

and explain how they work. 

A35): 

1. Loft insulation:  

Fibre glass ‘wool’ laid across the loft 

floor reduces conduction through the 

ceiling into the roof space. 

Initial cost 

Annual saving 
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2. Hot water tank jacket: 

Using a fibre glass wool as a tank jacket 

will reduce conduction. 

3. Double glazing: 

Two layers of glass with air between will 

reduce conduction. 

4. Thick curtains: 

Thick curtains can reduce conduction 

and radiation through the windows. 

5. Drought-proofing: 

Strips of foam and plastic around doors 

and windows stop hot air going out, 

which is reducing convection. 
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Q36) The following table gives some information about two different 

energy-saving light bulbs. 

a. What is the payback time for light bulb A? 

b. Which light bulb is more cost-effective over one year? 

 Price of bulb Annual saving 

Light bulb A £2.50 £1.25 

Light bulb B £3.00 £2.00 

A36): 

a. Payback time of A =                          =          = 2                                
 

b. Payback time of B =          = 1.5 

As the payback time of B is less than A, so 

it is B which is more cost-effective. 

 

Q37) What does a thermogram show? 

A37) Thermogram is a picture taken by a 

thermal imaging camera which shows 

different colour of an object. Different 

Initial cost 

Annual saving 

2.50 

1.25 

3.00   
2.00 
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temperatures emit infrared rays of 

different wavelengths, which are being 

shown as different colours. 
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Efficiency 
 

Q38) How do you define efficiency in a machine? 

A38) More efficient machines have less 

waste energy. 

 

 

Efficiency =  

 

Q39) Why output energy is always smaller than input energy? 

A39) Because: 

 output energy = input energy – energy wasted 

 

 

 

Useful energy output                                                                                                                        

Total energy input 
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Q40) An ordinary light bulb is 5% efficient. 

If 1000 J of light energy is given out, how much energy is wasted? 

A40): 

 Total energy input =                                    =               = 20000  J 
 

So Energy Wasted = 20000 – 1000 =19000 J 

 

Q41) An electric kettle uses 180,000 J of electrical energy to boil the 

water while it gives 9,000 J of heat out to the room, what is the percentage 

efficiency of this kettle.  

A41): 

Useful energy out = Total energy in – waste energy 

                            = 180,000 – 9,000 = 171,000 J 

 

Efficiency =                                        =                = 0.95 
 

0.95 x 100 = 95% = Percentage efficiency  

 Useful energy output        1000J                                                                                                                    

Efficiency                   o.o5 

180,000 

171,000 
Useful energy output                                                                                                                        

Total energy input 
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Q42) What is the efficiency of a motor that converts 100 J of 

electrical energy into 70 J of useful energy? 

A42): 

Efficiency =                                        =         = 0.7 

 

0.7 x 100 = 70% = Percentage efficiency  

 

 

 

 

 

 

 

100 

70 
Useful energy output                                                                                                                        

Total energy input 



 

 

Electromagnetic Waves
 

Q43) What are Wave

A43): 

1. Amplitude:

2. Wave length:

3. Frequency: the number of complete 

waves per second passing 

Q44) Draw a diagram of a wave and label the 

wavelength, and the amplitude

A44):  

Electromagnetic Waves

What are Wave’s properties?          

litude: the length from rest position

Wave length: the length of a full cycle

Frequency: the number of complete 

waves per second passing a point.

Draw a diagram of a wave and label the crest

amplitude. 

23 

Electromagnetic Waves 

the length from rest position 

the length of a full cycle 

Frequency: the number of complete 

a point.  

crest, trough, the 

 

Rest Position 



 

 

Radiations  have  electromagnetic waves.
 

Q45) How many types’

A45) There are 

 

Q46) Sketch the EM 

the lowest frequency waves on the 

A46): 

 

Q47) Which is generally 

frequency EM radiation?

A47) The higher frequency (

shorter wavelength), like x

dangerous. 

WAVES 
RADIO  

WAVES
MICRO

Radiations  have  electromagnetic waves.

types’ electromagnetic (EM) waves have?

are 7 types. 

Sketch the EM spectrum with all the details you have learnt. Put 

waves on the left. 

Which is generally more dangerous- low frequency

EM radiation? 

The higher frequency (which have 

shorter wavelength), like x-rays

WAVES 
MICRO INFRA 

RED 
VISIBLE 
LIGHT 

ULTRA 
VIOLET 

X
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Radiations  have  electromagnetic waves. 

have? 

with all the details you have learnt. Put 

 

low frequency or high 

which have 

rays is more 

X-RAYS GAMMA 
RAYS 
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Q48) Why (EM) waves are called electromagnetic waves? 

A48) Because they move in two directions of: 

1- Magnetic field 

2- Electronic field 

 

 
 

 

Q49) Do waves with similar wavelength have similar or different 

properties? 

A49) They have similar properties. 
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Q50) Which electromagnetic waves will pass through materials, and 

which ones are absorbed? 

A50) Electromagnetic waves (EM) at each 

end of spectrum will pass through material 

but those in the middle are absorbed. 

 
 

Q51) Which electromagnetic waves are being radiate from the sun? 

A51) Most of EM radiation from sun is light 

& infrared (heat) and ultraviolet (UV) 

which gives us suntan. 

 

Q52) All waves can be: 

1. Reflected 

2. Refracted 

3. Diffracted 

1 

2 

3 
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a)  Which one causes the waves bend round obstacles,    

and spread out?  

b)  Which one causes you to see yourself in the mirror? 

c)  Which one causes things appear to change when they 

are in water? 

A52)  

a) Diffraction 

b) Reflection  

c) Refraction  
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Wireless Communication 
 

Q53) Out of the EM spectrum which one is good for transferring 

information over long distance? 
 

Q53) Any type of electromagnetic (EM) 

waves can transmit information but waves 

with long wave length are good for 

sending information to long distances. 

 

Q54) Why Radio waves & micro waves are good at transferring 

information to long distances?  

A54) Because they don’t get absorbed by 

the atmosphere. 
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Q55) How is ionosphere created around the earth’s atmosphere? 

A55) The ultra violet (UV) radiation from 

sun creates layers of IONISED atoms (atoms that 

have gained or lost electron). 

These layers of atmosphere that have 

IONISED atoms are called IONOSPHERE. 

 

Q56) How many wavelengths do the radio waves divide into? Name 

them. 

A56) Three:  

1- Short waves.  

2- Medium wave.  

3- Long wave. 

 

Q57)  Describe the different ways that short, medium and long-wave 

radio signal travel. 

A57) Short, medium and long-wave radio 

signals are refracted through the 



 

30 

 

ionosphere, and then sent back to earth at 

far away. 

Where the short waves are transmitted at 

higher angle of elevation, which are 

gradually refracted back to the earth, 

However the long waves are transmitted 

at a lower angle of elevation, which are 

quickly refracted back to the earth.  
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Q58) Explain what refraction is and how it can disrupt radio signals.  

A58) When a wave enters another 

environment with different density at an 

angle, it changes direction, this is called 

refraction. Refraction is not always good it 

can disrupt a signal by bending it away 

from the receiver dish. 
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Wireless Communication & Ovens 

 

Q59) What is diffraction? 

A59) It is when waves spread out and bend 

round corners. 

 

Q60) What dose the amount of diffraction depends on? 

A60) It depends on the size of the gap 

relative to the wavelength of the wave. 

The smaller the gap or the longer the 

wave length the more the waves spreads 

out. 
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Q61) Draw a diagram showing the diffraction of waves as it passes 

through  

a) A big gap (a gap much wider)  

b) A gap a bit wider 

c) A small gap 

A61): 

a) Gap much wider than wavelength 

 

 

 

 

 

 

Little diffraction 
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b) Gap a bit wider than wavelength 

 

 

 

Diffraction only at edges 

 

c) Gap the same size as wavelength 

 

 

 

 

Maximum diffraction 
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Q62) Describe how microwave ovens cook food. 

A62) The microwave in the oven 

penetrates a few centimetres into the food 

before being absorbed by water molecules 

and increasing their kinetic energy. The 

energy is then conducted or convected to 

other parts. 

 

 

 

 

 

 

 



 

36 

 

Communicating with Light 
 

Q63) Which two types of EM waves are commonly used to send signals 

along optical fibres? 

A63): 

1) visible light waves 

2) Infrared waves  

 

Q64) Explain why sending data by optical fibre and electrical wires 

might be better than broadcasting it as a radio signal; 

(Another word: what are the advantages of optical fibre or electrical wires 

over the wireless communications?) 

A64) Sending data through optical fibre or 

electrical wire are pretty secure, because 

they are inside a cable and can not easily 

be tapped into. However radio signals can 

be intercepted more easily.  



 

37 

 

Q65) Why is it not safe for people using wireless internet network? 

A65) Because data as radio signals can be 

intercepted and their information can be 

stolen by other people. 

 

Q66) Name one disadvantage of optical fibres or electrical wires over 

the radio waves. 

A66) Cables (optical electrical) can be 

broken, and it is difficult to repair bur it is 

not a problem for wireless communication.  

 

 

 

 

 



 

 

Q67) What will happen if

A67): 

 

 

 

 

Most of light 

internally reflected.

 

 

 

 

C

I

What will happen if the angle of Incidence is less than

Most of light refracted out some is 

internally reflected. 

C 

I 
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less than critical angle? 

out some is 



 

 

Q68) What will happen if 

A68): 

 

 

 

 

Light goes along the surface

internally reflected.

 

 

 

What will happen if the angle of incidence is equal to

goes along the surface, a little bit is 

internally reflected. 
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equal to critical angle? 

, a little bit is 



 

 

Q69) What will happen if 

A69): 

 

 

 

 

No light comes out.

Total internal reflection

 

 

 

What will happen if the angle of incidence is greater than

No light comes out. 

internal reflection happens

C 
I 

40 

greater than critical angle? 

happens. 
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Q70) In which of the cases A to D below would the ray of light be totally 

internally refracted? (The critical angle for glass is approximately 42°). 

 

 

 

 

 

 

 

 

 

A70) A and D. 

A B 

C 

40° 

air 

glass 50° 

air 

glass 

air 

glass 

50° 

air 

glass 

50° 

D 
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Digital Technology 
 

Q71) Draw a diagram illustrating an analogue and a digital signal. 

A71): 

 

 

 

 

Q72) What are advantages of digital signals over analogue? 

A72): 

1. When you amplify analogue signal, 

the noise is amplify too, so the signal 

loses quality. But in digital signal, noise 

is ignored, so the signal remains high 

quality. 
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2. You can transmit several signals at 

the same time, using one cable, this is 

called multiplexing. 

3. Digital signals let you send more 

data down one cable than analogue, 

and with less “noise”. 

 

Q73) How are lasers used in CD players? 

A73): 

1. The surface of the CD has a pattern 

of pits, and the areas between the pits 

are called lands. 

2. A laser beam shone to the CD is 

reflected from the shiny surface, while 

the disk is turning round. 
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3. The beam is reflected from the land 

and pit differently. This difference can 

be picked up by a light sensor, and can 

be changed into electrical signal. 

4. The change in reflected beam 

represents on, and no change 

represents off. 

5. Now an amplifier and loudspeaker 

convert the electrical signals into 

sound. 
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Humans and the Environment 
 

Q74) What will happen if you spend a long time in the sun? 

A74) You may get sunburn, and may even 

get skin cancer. 

 

Q75) If you spend a long time in the sun, what causes the skin cancer? 

A75) You will get skin cancer because the 

sun’s rays include UV rays which damage 

your DNA. 

 

Q76) Why does Dark skin give protection against UV rays? 

A76) Because it absorbs more UV 

radiation. 
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Q77) How can we protect ourselves against getting cancer in the sun? 

A77) Pale skinned need to use sunscreen 

with a higher sun protection factor (SPF). 

 

Q78) What is the formula of sun protection factor? 

A78): 

Time in sun without burning x SPF = more time in sun without burning. 

 

Q79) Jack normally burns after 50 minutes in the sun. Before going to 

the beach, he applies sunscreen with SPE 8. For how long can he sunbathe 

before he will start to burn? 

A79) Time = 50min x 8 = 400 minutes     

                   = 6 hours and 40 minutes 
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Q80) What has led to a thinning of the ozone layer? Why is this a 

problem for humans? 

A80) The CFCs gases are the cause of it. 

Depletion ) کردنخالی کردن، سوراخ(  of the 

ozone layer allows more UV rays to reach 

us, which is dangerous as they can cause 

skin cancer. 

 

Q81) How might a volcanic eruption change the climate of the earth? 

A81) When a volcano erupts, a lot of dust 

can shoot high into the atmosphere. This 

dust reflects radiation of the sun away 

from the earth, so less radiation, cools 

down the earth.  

 



 

 

Using the Wave Equation
 

   V = f      

speed  ≈  velocity
 

Speed = Frequency × 

 (m/s)          (Hz)                 (m)
 

Q82) When you are asked to do any calculation using the wave 

equation, what do you have to do first?

A82) We need to convert all the

before using the

They should be converted in to:

units 

Wavelength 

Velocity (Speed) 

Frequency 

Using the Wave Equation

      wavelength (lambda)   

velocity     frequency 

Speed = Frequency × Wavelength

(m/s)          (Hz)                 (m) 

When you are asked to do any calculation using the wave 

equation, what do you have to do first? 

We need to convert all the

before using the formula. 

They should be converted in to: 

into 

m 

m/s 

Hz 
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Using the Wave Equation 

wavelength (lambda)    

Wavelength 

When you are asked to do any calculation using the wave 

We need to convert all the units first 
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Q83) Eva is building a sandcastle. She estimates that 1 wave passes 

her sandcastle every 2 seconds, and that the crests of the waves are 90cm 

apart. Calculate the speed, in metres per seconds of the waves passing 

Eva’s sandcastle. 

A83) We have to change the 90Cm to 

metres first. 

90 ÷ 100 = 0.9m 

1 wave passes every 2 seconds so half 

wave passes every one second so 

frequency = 0.5 

Speed = 0.5 × 0.9 

Speed = 0.34 m/s 

 

Q84) A radio wave has a frequency of 

92.2MHz. find its wavelength (the speed of 

all EM waves is 3 × 10
8 

m/s. 
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A84) You are trying to find λ using f and V, 

you need to convert the frequency in to SI 

unit. 

92.2 MHz = 92200000 Hz 

Now   λ = V ÷ f  

   = (3 × 10
8
) ÷ 92200000  

   = (3 × 10
8
) ÷ (0.922 × 10

8
)  

λ = 3.25m
 
 

 

Q85) Convert to SI units (m, m/s, Hz, s): 

a) 500 KHz      b) 35Cm      c) 4.6 MHz      d) 4Cm/s      e) 2.5 minutes 

A85):      a) 500,000 Hz      b) 0.35m       

c) 4,600,000 Hz      d) 0.04 m/s      e) 150s 
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Q86) Find the speed of a wave with frequency 50 KHz and wavelength 0.3Cm. 

A86)  V = f × λ 

           V = (50 × 900) × (0.3 ÷ 100) 

           V = 50 000 Hz × 0.003 m = 150 m/s 

 

 

 

 

 

 

 

 

 



 

52 

 

Seismic Waves 
 

Q87) What produces seismic waves? 

A87) Earthquakes make seismic waves. 

 

Q88) How do P-waves and S-waves differ regarding: 

a) Type of wave 

b) Speed 

c) What they go through 

A88): 

a) P-waves are longitudinal. (the 

vibrations are along the direction 

that the wave travels). 

 

Vibration this way  

Wave travel this way  



 

 

But S-waves

vibrations are 

direction that the wave travels).

Vibration this way

Wave travel this way 

b) P-waves

c) P-waves

liquids. But 

solids.  

 

Q89) Why s-waves are 

A89) Because the 

waves are transverse. (

are at the right angle to the 

that the wave travels).

 

Vibration this way 

Wave travel this way  

waves are faster than S-waves.

waves go through solids

. But S-waves only travel through 

are not detected in the core’s shadow

Because the core’s shadow 
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are transverse. (The 

right angle to the 

that the wave travels). 

waves. 

solids and 

only travel through 

shadow? 

 is liquid. 
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Q90) Why do P-waves and S-waves change direction as they travel 

through the Earth? 

A90) They change direction gradually in 

the mantel because of different material, 

resulting in a curved path they also have a 

sudden change of direction because of 

change of properties between mantel and 

core (this is refraction). 
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No P-waves 

reaches hear 

Earthquake  

(S-waves are Transverse) 

Earthquake  

(P-waves are Longitudinal) 

Liquid outer core 
 

Solid inner core 

Mantel 

Crust 

No S-waves reaches here, they 

can’t pass through the liquid outer 

core 

S-waves only travel through solid 

P-waves passes 

through core and 

are detected here 

P-waves travel through solid and liquid 


