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Chemical Engineering Thermodynamics 
Quiz 1 January 14, 2016 

 
 
 
 
1)  

 
H2 is 2.02 g/mole 
R = 8.314 J/(K mole) 
Joule = kg m2/s2 
2.24 mph/(m/s) 
You can assume you know the temperature and pressure to 10% accuracy or you can 
make some other assumption concerning the accuracy of these values (state your 
assumption). 

 
 
 
 
2) 

 
R = 8.314 cm3 MPa/(K mole) 

 
 
 
3)  

 
              
See tables below. 
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ANSWERS:  Chemical Engineering Thermodynamics 
Quiz 1 January 14, 2016 

 
1)  

 
H2 is 2.02 g/mole 
R = 8.314 J/(K mole) 
Joule = kg m2/s2 
2.24 mph/(m/s) 
You can assume you know the temperature and pressure to 10% accuracy or you can 
make some other assumption concerning the accuracy of these values (state your 
assumption). 

 
Energy = 3/2 kT = ½ mv2 
 
So v ~ (3RT/Mw)1/2 = 3500 mph if you assume 10% accuracy in the temperature and you assume 
an ideal gas.  The ideal gas assumption is probably not very good at 3 bar.  You don’t need the 
pressure if you assume an ideal gas.  The book answer seems to be wrong. 
 
2) 

 
R = 8.314 cm3 MPa/(K mole) 

 
Initially assume you are at pure “A” 
Use the ideal gas law you can get the initial moles of “A”  
nA,i = PV/RT = 0.05 MPa 0.1 x 106 cm3/(8.314 (cm3 MPa/(K mole)) 400K) 
=1.5 moles of A initially 
 
Then 50% reacts so you have 0.75 moles of A and 1.50 moles of R so you have 2.25 moles total. 
Again assume an ideal gas (doesn’t matter the type of atom for an ideal gas) 
P = ntotalRT/V = 2.25 moles 8.314 (cm3 MPa/(K mole)) 400K/0.1 x 106 cm3 = 0.075 MPa 
assuming 10% accuracy in the initial values.  He gets 0.065 in the book answer after a bit more 
complicated calculation.   
 
3)  
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Assume 10% accuracy in the P and U values so you have 1.1 m3/kg (you can make other 
assumptions concerning the accuracy but need to state that.)  It asks for one kg of water so the 
answer is 1.1 m3 and 420°C. 
 

 
 
Again, assume 10% accuracy in values  he specifies for U and P so,  

T = 130°C, q = 0.98, and it is for 1 kg so 0.59 m3. 


