
Thermodynamics 
7 – Thermal Expansion 

 
Thermal expansion results from a ____________ in the _____________________between the constituent 
atoms in a solid, liquid or gas.  
Imagine that the atoms are connected by stiff springs.  (See to the right) 
 
At ordinary temperatures the average spacing between the atoms is about 10-10 m while 
oscillating about their equilibrium positions with an amplitude of approximately 10-11 m at a 
frequency of approximately 1013 Hz.  
 
As the temperature of the solid _____________, the atoms oscillate with greater 

amplitudes; as a result, the average separation between them _______________.  

Consequently, the object _____________.  

 
 
We can quantify both the _____________ and the _____________ expansion of materials using the following formula’s: 
 
 
 
 
 
 
 
 
 
 
 
Where:  ΔL/ΔV = 
              α/β       = 
              Lo/Vo   = 
             ΔT        = 
 
  

 

Example: 
A steel railroad track has a length 
of 30.000 m when the temperature 
is 0.0 oC.  What is its length when 
the temperature increases to 40.0 
oC? 
 
 

Examples: 
A glass (made of glass) filled water with EXACTLY 1.0 liter is 
completely filled at 5°C. How much water will spill out of the 
glass when the temperature is raised to 85°C? 
 
 
 

 


