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4. What is the difference between heat and temperature?

State the units for temperature and heat.

Explain how an iceberg can have more heat 
than an ice cube despite them being the same 
temperature.

List five objects in the room and order them 
from hottest to coldest.



State the units for temperature and energy. 
Temperature is measured in oC, oF and K whereas 
energy is measured in J. 

Explain how an iceberg can have more heat than 
an ice cube despite them being the same 
temperature.. 
The iceberg has many more particles than the ice 
cube. The total energy is the sum of the energies 
of the individual particles.

List five objects in the room and order them from 
hottest to coldest. 
Unless heated, all objects are at the same 
temperature: room temperature.



Knowledge organiser

Quantity Unit How do we find it? Description

Heat, Q joules, J Q = mcΔT
The total amount of 

energy in a system of 
particles

Temperature, T degrees Celsius, oC

kelvin, K Thermometer

The average amount of 
energy in a system of 

particles

pressure, p Pascals, Pa 

(N/m2 or N m-2) p = F / A A measure of the concentration 

of force on an object

density, ⍴ g/cm3 (g cm-3)

kg/m3 (kg m-3) ⍴ = m / V The mass per unit volume of a 

substance

IGCSE Physics: 3. Thermal Physics

Pressure of a gas is a measure of the 
force of particles colliding with the 

walls of a container

Brownian motion is the random motion 
of large heavy particles caused by 

small, light particles

When there is a change of state there is 
no change in temperature

Evaporation of a liquid causes the hot 
(fast moving) particles to leave the 
surface which has a cooling effect

Temperature, wind, surface area and 
humidity all effect evaporation

Matter can be changed into different 
states by changing its temperature

When particles are heated they gain more 
energy so move more. This means they take 

up more space as they move apart.

Expansion gaps are used in bridges so 
they do not break when heated in the 

summer

Thermometers rely on the expansion of 
a liquid to show temperature. A 

thermocouple has a larger range and is 
faster.

In the can crush experiment, the can 
crushes as there is a pressure 

difference between the inside and 
outside.

Radiation is the transfer of energy 
which requires no medium. The hotter 

an object is, the more infra red 
radiation it emits.

Conduction is the transfer of energy 
through a solid. The particle pass on 

their energy to their neighbours.

Convection is the transfer of energy 
through a fluid (liquid or gas). This 
relies on density changes through 

heating.

Matt, black objects emit and absorb 
more infrared radiation than shiny, 

white/silver objects depending on their 
surroundings.

A vacuum flask reduces energy 
transfer by convection, conduction and 

radiation hence keeping cool things 
cool and warm things warm

State of matter Arrangement of 
particles Motion Shape Volume

Close together, 
regular (lattice) 

pattern

Vibrate about a 
fixed point Fixed; cannot flow

Fixed: cannot be 
compressed or 

squashed

Close together, 
random

Move around each 
other (and vibrate)

Take the shape of 
the bottom of the 

container: can flow

Fixed: cannot be 
compressed or 

squashed

Far apart, random
Move quickly in all 

directions (and 
vibrate)

Fill the whole 
container: can flow 

very well

Changeable: 
cannot be 

compressed or 
squashed



Learning objectives

Explain the difference between heat 
and temperature



Look at the ice cube 
and the iceberg

Which lump of water has the higher temperature?

Which lump of water has the higher energy?

Explain these description.



Write down three key points from the video.

Define heat and temperature.

Explain the differences between heat and temperature.



Heat: the total amount of 
energy in a system of particles.

Define heat.

What energy do the particles have?

How could we calculate the energy in this system of particles?



Temperature: a measure of the 
average amount of energy in a 

system of particles.

Define temperature.

How could you calculate the average energy per particle?

Explain how heat is different from temperature



Temperature vs Heat

How much money does each class get? How much money does each 
student get?
What represents energy and what represents temperature?

Explain the analogy in your own words.

I can give two classes  
100 QAR each for 

working hard

The total money per class  
is the same.

The money per student is different



How does the volume of water 
affect the change in temperature? 

Method: heat up different volumes of water for three 
minutes and record the temperature change 

Equipment: 250 cm3 beaker, measuring cylinder, water, 
Bunsen Burner, Tripod, Heatproof mat, Gauze, thermometer

Volume of water / cm3 Initial temperature / C Final temperature / C Temperature change / C

50

100

150

200

250

What methods could we use?

What equipment would we need?

What would the data table look like?



Volume of 
water / cm3

Initial 
temperature / C

Final 
temperature / C

Temperature 
change / C

50

100

150

200

250

Add your data to the table.

Design your own data table.

Repeat and average each data point.



Volume of 
water / cm3

Initial 
temperature / C

Final 
temperature / C

Temperature 
change / C

50 20 81 61

100 21 64 43

150 21 53 32

200 21 48 27

250 20 44 24

Add your data to the table.

Design your own data table.

Repeat and average each data point.



Plot your data on the graph.

Construct a graph of your data

Add a line of best fit

Volume of water / cm3 Initial temperature / C Final temperature / C Temperature change / C

50 20 81 61

100 21 64 43

150 21 53 32

200 21 48 27

250 20 44 24



Write a conclusion to your experiment: what did you find out.

Evaluate your experiment: what went well, what could be improved?

Explain your results: why did your conclusion happen?

Volume of water / cm3 Initial temperature / C Final temperature / C Temperature change / C

50 20 81 61

100 21 64 43

150 21 53 32

200 21 48 27

250 20 44 24



The more water, the lower the temperature change.

Flame was not constant, therefore energy transfer not constant. All 
of the energy not transferred into water. Some energy lost via 
evaporation. Use a lid.

All volumes of water are given the same energy as they are 
heated for the same time with the same energy per second. The 
lower the volume of water, the fewer particles so the less the 
energy is shared. This means more energy per particle which 
results in a greater temperature.



What is the answer?

Give your reasons.

If the object were not in equilibrium, what would it be doing?

O



What is the answer?

Give your reasons.

Energy cannot be created or destroyed. Where does the Ep go?

O



Knowledge organiser

Quantity Unit How do we find it? Description

Heat, Q joules, J Q = mcΔT
The total amount of 

energy in a system of 
particles

Temperature, T degrees Celsius, oC

kelvin, K Thermometer

The average amount of 
energy in a system of 

particles

pressure, p Pascals, Pa 

(N/m2 or N m-2) p = F / A A measure of the concentration 

of force on an object

density, ⍴ g/cm3 (g cm-3)

kg/m3 (kg m-3) ⍴ = m / V The mass per unit volume of a 

substance

IGCSE Physics: 3. Thermal Physics

Pressure of a gas is a measure of the 
force of particles colliding with the 

walls of a container

Brownian motion is the random motion 
of large heavy particles caused by 

small, light particles

When there is a change of state there is 
no change in temperature

Evaporation of a liquid causes the hot 
(fast moving) particles to leave the 
surface which has a cooling effect

Temperature, wind, surface area and 
humidity all effect evaporation

Matter can be changed into different 
states by changing its temperature

When particles are heated they gain more 
energy so move more. This means they take 

up more space as they move apart.

Expansion gaps are used in bridges so 
they do not break when heated in the 

summer

Thermometers rely on the expansion of 
a liquid to show temperature. A 

thermocouple has a larger range and is 
faster.

In the can crush experiment, the can 
crushes as there is a pressure 

difference between the inside and 
outside.

Radiation is the transfer of energy 
which requires no medium. The hotter 

an object is, the more infra red 
radiation it emits.

Conduction is the transfer of energy 
through a solid. The particle pass on 

their energy to their neighbours.

Convection is the transfer of energy 
through a fluid (liquid or gas). This 
relies on density changes through 

heating.

Matt, black objects emit and absorb 
more infrared radiation than shiny, 

white/silver objects depending on their 
surroundings.

A vacuum flask reduces energy 
transfer by convection, conduction and 

radiation hence keeping cool things 
cool and warm things warm

State of matter Arrangement of 
particles Motion Shape Volume

Close together, 
regular (lattice) 

pattern

Vibrate about a 
fixed point Fixed; cannot flow

Fixed: cannot be 
compressed or 

squashed

Close together, 
random

Move around each 
other (and vibrate)

Take the shape of 
the bottom of the 

container: can flow

Fixed: cannot be 
compressed or 

squashed

Far apart, random
Move quickly in all 

directions (and 
vibrate)

Fill the whole 
container: can flow 

very well

Changeable: 
cannot be 

compressed or 
squashed



Learning objectives

Explain the difference between heat 
and temperature





to see the temperature change

Yes, because the smaller  the volume  
the greater the temperature rise

to ensure even heating of water

x

transferred to surroundings



What is the difference between 
heat and temperature? 

Write down your best 
answer to this question. 

Include any key words or 
diagrams you think are 

necessary.


