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Structure of the exam

In recent years the exam consisted of four exercises, each with four questions. 
For each question the maximum score was five points. 

Exercise 1: 
Formulas (four questions)
• Some definitions or descriptions of concepts
• Quantities: is it a state function or not?
• Explaining symbols and explaining when an equation is applicable. 
• Application of a concept (example: reversible, irreversible)
• Simple calculation with a given equation



Exercise 2:
Electrochemical reactions and electrochemical cells (four questions)
• Expressing a reaction in terms of half-reactions

•NB: half-reactions are frequently noted as reduction reactions (with the electrons on 
the left side of the chemical equation)

• Prediction of the direction of the electrochemical reaction, when producing current or 
during charging.
• Calculation of the standard potential (Eθ)
• Calculation of the standard electromotive force of a electrochemical cell (Ecel

θ)
• Calculations, using the Nernst equation.
• Calculations, using Ohm’s law.
• Calculation of the potential E or Gibbs free energy: ΔrG = - ν F E

• Calculation of equilibria: ΔrG
θ = - RT ln K 

• Calculation of the relative yield

Simple introduction to EMF/Voltage:
http://www.roelhendriks.eu/Natuurkunde/w2L%20elektronica/elektronica%20theorie.pdf
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Subject I: Colligative properties (properties of mixtures)
• entropy of mixing
• elevation of boiling point
• depression of freezing point 
• osmotic pressure

Subject II: Calculation of  H, U, G, S, A for a process
• reversible and irreversible processes 
• alternative path
• calculations concerning equilibria
• calculations concerning heat capacities

The other two exercises contain a selection of the following four subjects:

Subject III: Statistical thermodynamics
• partition function
• entropy and configurations
• calculation of the Boltzmann distribution 
• calculation of the mean value of properties

Subject IV: Carnot engine and relative yield
• Q1/Q2 = - T1/T2

• η = 1 – Tc/Th
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How to pass the thermodynamics exam?
Although the thermodynamics course is difficult, the exam is not impossible. 

Be aware: results from the past are no guarantee for the future!

Exercise 1:
Consists of a number of learning issues:
• Definitions (Glossary)
• Explain whether a property is a state function
• What do the symbols in the equation stand for?
• Explain the formula.

These are all learning issues. Study hard and score all the points!
Don’t let yourself down!
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Only if perfect gas
Only if mono-atomic perfect gas (no vibration nor rotations). 
Differentiation gives: Cv = 3/2 R

W ’ is non-expansion work or additional work 

heat engine

Put effort in this checklist of key equations.
Do you know the realm of the equations?
Do you know what all the symbols stand for?
Do you know the boundary conditions of the 
equations?
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G is an important function, when p and T are constant

Q is analog to the chemical equilibrium quotient

Formulae Boundary  conditions 



Formulae Boundary  conditions 



Depression of freezing point or elevation of boiling point relative to T*
Only if: perfect mixture, low concentrations

Formulae Boundary  conditions 
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Your own checklist of key equations: 

Make your own checklist while studying.
Which formulas are essential to be able 
to do the calculations?

If you compare your own checklist with 
the checklist of key equations in the 
study guide, then you know which 
formulas you need to learn by heart.



Your own checklist of key equations: Molar fraction

Partial pressure

Л = ρ·g·h

Molality

dH = cpdT

ΔrG = -νFΔEcell

∆H = Q (at constant pressure)

η = 1 – Tc/Th

η = RL/(RL + Ri)

E = hc/λ etcetera

Make your own checklist while studying.
Which formulas are essential to be able 
to do the calculations?

If you compare your own checklist with 
the checklist of key equations in the 
study guide, then you know which 
formulas you need to learn by heart.

 𝐸𝐿 = 𝐸𝐸𝑀𝐹 ∙  𝑅𝐿 ( 𝑅𝑖 + 𝑅𝐿
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The other three exercises are similar to the exercises practised during the 
exercise classes. If you have studied these properly, part of the exam will not 
be very difficult. 

Check if you can do the exercises given in the exercise classes. 
If you don’t understand, check the corresponding tutorial hour.
The tutorial hour can help you understand the problems and the exercises of 
the exercise classes. 

When a complicated formula is involved: 
• Which variables are kept constant (isothermic, isobaric, ... ). 
• Can you simplify integrals by putting independent variables in front of the 

integral sign? 
• Can you simplify the equation by using some sensible approximations?
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score as many points as for a difficult one and with less effort!
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Focus on the questions that are not so difficult: for an easy question you can 
score as many points as for a difficult one and with less effort!

In recent years, one exam question involved a complicated derivation of a 
formula. For this question you may need a lot of time. It may be better to skip 
this question and try to answer it at the end of the exam (if there still is 
enough time).

Read the questions carefully: What is the key feature of the question? 
Which subject of thermodynamics is relevant? 
Which equations are relevant for this subject?

Some questions start with: “Estimate … “
That means you can make some sensible approximations.
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