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– the way in which this occurs does NOT matter. ܷ݀ = ݀ܳ െ ܹ݀  
 

Lecture 6: The First Law of Thermodynamics 
 

In a cyclic thermodynamic process: ܳ = ܹ ՜ οܷ = 0  

 
 

 
When pressure is lower, boiling point decreases. 
There are several types of thermodynamic processes. 

Adiabatic: Q=0 – no heat is added/removed (isolated). 
– constant volume. 

– constant pressure. 
– constant temperature. 
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For an ideal gas, internal energy depends only on T –  
Remember that T is a measure of how much energy there is per molecule – in an ideal gas, changing 
volume or pressure with constant temperature means no change in energy per molecule and hence, no 
change in internal energy. 

 
 change but T is constant. 

 

Lecture 7: Heat Capacity of an Ideal Gas 
 

Raising the temperature of an ideal gas requires different amounts of heat for constant volume and pressure. 

 
For (a): ܷ݀ = ܸ݀ܳ  
For (b): ܷ݀ = ݀ܳܲ െ ܹ݀  

Note: U only depends on temperature for ideal gases. 
For a given dT, an isobaric process requires more heat than an isochoric process because in an isobaric process, 
work is done. 

 

ܸܶ݀ܥ݊  = ܶ݀ܲܥ݊ െ ܸ݀݌ = ܶ݀ܲܥ݊ െ ܴ݊݀ܶ՜ ܲܥ  = ܸܥ + ܴ  

Adiabatic index (or heat capacity ratio) is a ratio of specific heats. ߛ = ܸܥܲܥ = 1 + ܸܥܴ  

C  is higher for polyatomic gases as there are more degrees of freedom: rotational and vibrational. 
=-W ܸ݊ܶ݀ܥ = െܸ݀݌ = െܴܸܸ݊ܶ݀   Page 11 
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Lecture 8: Directions of Thermodynamic Processes 
 

Irreversible processes are those that are spontaneous in only one direction – this includes most natural 
processes. 
Reversible processes are those that reach equilibrium and can occur in both directions. 

 
A heat engine is any device that converts heat into work. ܳ = ܪܳ + ܥܳ = ܪܳ െ ݁|ܥܳ| = ܪܹܳ = 1 െ ฬܳܪܳܥฬ  

Example: steam engines, combustion engines, Stirling engines etc. 
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