
Adiabatic Process  
• Constant ______________ process. (Q = 0) 

• Change in ______________________! 

• Therefore… from the ____________________________ 

ΔU =W +Q
 

An adiabatic ______________________________ the temp of the gas. 

An adiabatic ______________________________ the temp of the gas. 

This process allows one to use ____________ instead of ____________ to 

change the temperature of a gas. 

 

 

 
Thermodynamics 

5b – Thermodynamics of an Ideal-Gas Process 
 

Remember that _________ and _________ are just two different ways to add ___________ to a system. 
 
When a gas expands (an expanding piston) the gas can do work on their surroundings. 

 
When a constant Force pushes down on a piston object Work can be calculated…. 

 

 

 
And equally important…. Work is the _____________ under PV graph between Vi and Vf. (ΔV) 

 
Ok… A couple of important details 

Δy

Gas expands at constant pressure
moving piston a distance of Δy



 
• In order for a _______ to do work its _____________ must change 

• You will ________ see simple shapes (Squares, Rectangles, Triangles) on a PV Diagram 

• _____________ must be in Pascal’s (Pa); _____________ in m3 

• Wgas   0 if the gas _____________; (think about it… Energy is being transferred _______ of the system) 

• Wgas   0 if the gas is _________________; (Energy is being transferred ________ of the system) 

A very useful Table! 

 
Example: 
A substance undergoes a cyclic process shown in the graph. Heat transfer occurs during each process in the cycle.   

(a) What is the work output during process a à b?   
(b) How much work input is required during process b à c?   
(c) What is the net (total) work done during the cycle? 

 
Note: 1 atm = 1.01 x 105 Pa 
Note: 1 L = 0.001 m3 
  
  
 

 

  

P 	 ( atm)

V 	 ( L )

a

bc1.0 0

5 .0 0

10 .0 50 .0



Example: 
A heat engine’s cycle is shown in the PV diagram to the right.   
P1 = 345 kPa, P2 = 245 kPa, P3 = 125 k Pa, and P4 = 225 kPa.  V1 = 35.0 L and V2 = 85.0 L.  
 
What is the net work done during one cycle of the engine? 
 
Note: 1 L = 0.001 m3 
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