
Topic 3 – Thermal Physics



Big Ideas

• Internal Energy of Matter 

– (4 slides)

• Defining and Measuring Temperature 

– (4 slides)– (4 slides)

• Defining Heat / Thermal Energy 

– (4 slides)



Internal Energy

This is the sum of the 

kinetic energieskinetic energies

and 

potential energies

of the particles in a substance



Internal Energy – Kinetic

Atoms and molecules are in constant motion.

• This arises from random, translational and 

rotational motion.  

• The higher the degree of motion, the higher the • The higher the degree of motion, the higher the 

kinetic energy.



Internal Energy – Potential
Imagine the forces between particles as a spring.  

If the particles are pulled apart or pushed together, 

energy is stored. 

Similarly, there is potential energy between 

the particles in a substance.  These 

intermolecular forces are electrical in nature.

Gases have negligible internal potential energy



Internal Energy
The internal energy of a substance can be changed by

Heating it 

(or taking heat from it)

Doing work on the object 

(or having the object do work).

Sausages heated by BBQ Rubbing wood together to start a fire



Defining Temperature

Temperature is a measure of the average
random kinetic energy of the particles in a 
substance.

Note that they are 

not all travelling at 

the same speed.

The hotter the temperature, the faster the 
average speed of the particles



Measuring Temperature

Three temperature scales

• Kelvin

• Celsius

• Fahrenheit• Fahrenheit

We will focus on Kelvin and 

Celsius



Measuring Temperature

Celsius Scale (°C)

• Value of 0°C is assigned to the 

freezing point of waterfreezing point of water

• Value of 100°C is assigned to the 

boiling point of water.



Kelvin Scale (K)

• T (K) = T(°C) + 273

• 0 K is the lowest possible temperature. In other 

Measuring Temperature

words, there are no negative values on the Kelvin 

scale

• T (K) is proportional to the average random 

kinetic energy of the particles in a substance.



Heat

• Heat and thermal energy mean the same thing

• Thermal energy is energy that is transferred

from one body to another as a result of a 

difference in temperature

Thermal energy is transferred from 

the coffee to the surrounding air
Thermal energy is transferred from 

the surrounding air to the ice



Heat

• Thermal Energy depends on

– Temperature Difference between the bodies

– Mass of the bodes

– Materials’ Property

Example, the sparks from a sparkler are at 

around 800°C but do not burn your skin. 

However, a hot cup of tea at around 100°C will 

burn your hand badly. This is because the tea 

contains more thermal energy, even though it 

is lower in temperature. 



Heat

Temperature determines the direction of 
flow of thermal energy between two 
bodies in thermal contact

HOT COLD

This is another way of saying that 

if an object is hotter than another, 

thermal energy will flow from the 

hotter object to the colder!

Obvious, but important to 

remember!



Heat

Two bodies in thermal contact will 
eventually reach the same temperature. 

WARM WARM

The two bodies are now said to be in 
thermal equilibrium.


