
Physics

Building on GCSE studies of heat and gas pressure, the first parts of this topic will build your problem solving 
skills using a range of formulae and challenges, and further develop your practical skills (disciplinary 
knowledge).  

You will also increase your conceptual understanding (substantive knowledge) of internal energy and the 
behaviour of gases at micro and macroscopic scales.  

We will then apply this knowledge, along with the first and second laws of thermodynamics, to non-flow 
processes and whole engine cycles, for the second half of the Engineering Physics topic.  

VOCABULARY:
system, adiabatic, heat/work, absolute zero,  
randomly distributed

Thermal Physics and Engineering Thermodynamics
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TUDOR HABITS
You will continue to work on building your toolbox of 
problems solving skills to support your metacognition 
and self-regulation 

Heat Transfer
Basic laws and 

concepts of 
thermal physics

Heat transfer: 
specific latent heat 
and specific heat 

capacity

The three 
experimental 

gas laws

Required Practical
Boyles Law and Charles Law

Gas Laws and 
Ideal Gases

Internal energy 
and the gas 

lawsAmount of substance; 
average energy of a 
molecule; further 
problem solving

Non-flow processes: 
adiabatic, constant 
pressure, constant, 
volume, constant 

temperature.

Derivation of the 
idea gas equation 

and the RAVED 
assumptions

Developing disciplinary 
knowledge (skills) 

further; determining 
absolute zero

Engine cycles; the 
first law of 

thermodynamics.  

The second law of 
thermodynamics; 
heat engines and 

heat pumps

Engine power, 
efficiency, and 
engine testing

Non-Flow 
Processes, the 
First Law and 
Engine Cycles

The Second 
Law and 
Engine 
Testing


