
ME 501  Homework #1  Due Jan 31 2023 at 3 PM 
Turn in Through Gradescope 

 
(1) 

Make a spreadsheet which takes constants from Chemkin format thermodynamic data and calculates 
cp,u,h,so, and o for ideal gas species.  It should look something like this: 
 

INPUTS    OUTPUTS   

a1(high) 4.48E+00  cp 3.85E+01 J/mol/K 

a2(high) 8.56E-05  u 5.91E+04 J/mol 

a3(high) -8.48E-09  h 7.58E+04 J/mol 

a4(high) 1.47E-12  so 3.52E+02 J/mol/K 

a5(high) -9.22E-17  o -6.29E+05 J/mol 

a6(high) 1.10E+04     

a7(high) 8.16E+00     

a1(lo) 4.11E+00     

a2(lo) 2.34E-03     

a3(lo) -5.12E-06     

a4(lo) 5.06E-09     

a5(lo) -1.83E-12     

a6(lo) 1.11E+04     

a7(lo) 9.82E+00     

        

T(K) 2000     

 
Keep this sheet for use in future class problems.  Demonstrate your sheet by calculating cp,u,h,so, and o 

for the following species and conditions using Burcat constants: i) CO2 at 2000 K. ii) HCN at 789 K, and 
iii) N2H4 at 900 K 

(2) 
Carbon sublimates at high temperature into gas products.  Three of these are C, C2, and C3.  At 5000 K 
and for pressures of 1 atm and 0.01 atm, find the gas composition of sublimated carbon assuming that 
only those three species exist.  Use the approach that we used in class for the CO/CO2/O2/O system 
(same computational approach, but different reactions), What other species could be considered in a 
more detailed analysis?  

(3) 
One mole of water vapor is maintained at 1 atm pressure.  Initially, the system is at 300 K.  A very short 
(effectively instantaneous) pulse of ultraviolet light dissociates 5% of the water molecules into OH and H 
molecules.  There is no change in temperature or pressure during the light pulse.  Assuming the final state 
of the system is pure H2O vapor at 1 atm, what is the system temperature? 
 

(4) 
Estimate the heat of combustion for 1 mole of a) ethanol, b) propane, c) cyclopropane, d) propyne, e) 
1,1,1-Propellane, f) bicyclobutane using first the bond energies, then tabulated values of heats of 
formation. Discuss any differences. For which types of molecules is the bond energy formulation most 
accurate? For which is it least accurate? What property of a molecule makes it less amenable to accurate 
energy calculation with tabular bond energies? 


