How much work is required to compress 5.00 mol of air at 20.0°C and 1.00 atm to one tenth of the original volume? 
(a) By an isothermal process? 
(b) By an adiabatic process? 
(c) What is the final pressure in each of these two cases?

SOLUTION 
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The work done or the gas is

For the isothermal process,

Y1y
5

W,y =—nRT,

Thus, W, =500 mol(8.314 J/mel-K)(293 K)In(10.0)
Wy = 280K




[image: image2.png]()  For the adiabatic process, we must first find the final temperature,

Ty, Since air consists primarily of diatomic molecules, we shall use
5R _5(8314)
V=140 and Cy g =2~

038 J/mol-K

Then, for the adiabatic preacess
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=203K(100)"*" =736 K.





              [image: image4.png]Thus, the work done on the gas during the adiabatic process is

Wes(-Q+AEy,), =(-0+nCyAT) , =nCy (T, ~T,)

or W, =500 mol(20.8 [/mol-K)736-293) K= 4601 .
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For the isothermal process, we have





