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Example 1 
There is an ideal gas in an insulated container. The volume of the container increases from 10
m3 to 20 m3 under a constant pressure of 20 × 105 Pa. What was the work done on the gas?

Solution:

We will use the formula W = PΔV

We know that ΔV = 10, P = 20 × 105 Pa. 

We plug these values in and get       W = PΔV = 2 × 107 J
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Example2 
As shown in the diagram below, firstly, the pressure of an ideal gas changes from 20 × 105 Pa 
to 40 × 105 Pa at the volume of 10 m3. Later, the pressure of it changes from 40 × 105 Pa to 20 
× 105 Pa while the volume increases from 10 to 20 m3. What is the work done by the gas?

Solution:

You have a work is equal to             W = ʃ P dV

During process 1. volume did NOT change, there was no work done. 

However, during process 2, you can solve this by taking the area under the curve. 

We see from the graph that the area under the curve can be simplified 

to a rectangle and a triangle. If we take the areas of the two and add them together, 

Aproc.2 = Atriangle + Arectangle then       A proc.2 = 
1

2
∆V  ∆ P + pi ∆V

where    ∆ P = ( Pf – Pi ) = 40 – 20 = 20 × 105 and  

∆V = ( Vf – Vi ) = 20 – 10 =10  then        A proc.2 = { 
1

2
( 10 x 20 × 105 ) } + ( 20 × 105 x 10 ) = 300 × 105

Aproc.2 = Wproc.2 = 3 × 107

Wtotal = Wproc.1 + Wproc.2

Wtotal = 0  + 3 × 107 =  3 × 107 J 
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Example3 
An ideal gas in an insulated container. If the work done on the gas is 4 × 106 J, under 
a constant pressure of  2 × 105 Pa and the initial volume of the container is 30 m3, 
what is the final volume? 
Solution:

We will use the formula       W = P ΔV

We know that                      ΔV = W / P  = 4 × 106 / 2 × 105 = 20 m3

Vf = 30  – 20 = 10 m3

Example 4

An ideal gas in an insulated container. The volume of the container decreases from 25 m3 to 5 
m3 under a constant pressure of 3 × 105 Pa . What was the work done on the gas?

Solution:

We will use the formula               W = P ΔV

We know that   ΔV =  – 20 m3 and     P = 3 × 105 Pa. 

We plug these values in and get       W = P ΔV =  – 6 × 106 J
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Example5 
Unit mass of a certain fluid is contained in a cylinder at an initial pressure of 20 bar. The fluid is allowed to expand 

reversibly behind a piston according to a law pV2 = Constant until the volume is doubled. The fluid is then cooled 
reversibly at constant pressure until the piston regain its original positions; heat is then supplied reversibly with 
piston firmly locked in position until the pressure rises to the original value of 20 bar. Calculate the network done by 
the fluid, for an initial volume of 0.05 m3

Solution:
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HOME WORK 
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