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Here, we should be careful to interpret what 
we mean by "work done by air." If we simply 

calculate W=pdV, we get an answer of +250 kJ. 
But then the question is work done by which 
air? Since there is mass of air entering into the 
balloon, we need to clearly delineate what our 
system is. After you have done the calculations 
you will realize that initially, the balloon has 
1.17 kg of air, and the final mass of air inside 
the balloon is 5.05 kg, meaning that  3.88 kg 
has entered the balloon in the process. So our 
system here is a given mass of air (5.05 kg), 
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you will realize that initially, the balloon has 
1.17 kg of air, and the final mass of air inside 
the balloon is 5.05 kg, meaning that  3.88 kg 
has entered the balloon in the process. So our 
system here is a given mass of air (5.05 kg), 
which initially occupies 1 m3 (the balloon) + 
3.31 m3 (the air outside the balloon, identified 
by a hypothetical system boundary). The task 
here is to compress this entire volume into 3 
m3. The system boundary therefore shrinks 
from 4.31 m3 to 3 m3. The boundary pressure is 
100 kPa (since it remains outside the balloon). 
Hence the work done is W=100x(3-4.31) 
kJ= -131 kJ. This negative work means the 
work you need to push the air inside the 
balloon. 
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