
Problem Set #5 

Assigned September 20, 2013 – Due Friday, September 27, 2013 

Please show all work for credit 

To “warm up” or practice try the Atkins Exercises, which are generally simple one step 

problems  

Thermal expansion and isothermal compressibility 

1. Engel - P3.20 (Thermal expansion derivation for an ideal and real gas) 

2. Atkins – 2.32(b) (expansion coefficient) 

3. Atkins – 2.33(b) (compressiblity) 

Joule-Thomson Coefficient 

4. Atkins - 2.20 (Enthalpy change of compressed gas) 

5. Atkins - 2.46 (Joule-Thompson coefficient of tetrafluoroethane from table data) 

Enthalpy and Phase Changes  

6. Atkins - 2.6(b) (Methanol condensation) 

Thermochemistry 

7. Atkins - 2.25 (b) (Enthalpy of formation of NOCl(g) ) * Need Table 2.8 

8. Atkins – 2.19(b) (diborame  formation) 

9. Atkins - 2.18 (Silane oxidation) 

10. Atkins – 2.42 (anerobic oxidation) 

11. Engel - P4.21 (calorimeter calibration) 

12. Engel - P4.24 (Photosynthetic glucose production, H) 

13. Engel – P4.37 (N2 fixation, glycine production) 

Extra, do not hand in 

Good model problems for exam 

1. Engel - P3.14 (Internal Energy derivatives derivation) 

2. Engel - P3.21 (Joule coefficient for ideal and van der Waals gas) 

3. Engel – P3.26 (dCv/dV) T calc 

4. Engel - P3.11 (isothermal compressibilty coefficient for van der Waals gas) 

5. Atkins 2.16(b) (Liquid vaporization) 

 

 

 



Tests of your understanding 

6. Atkins – 2.30(b) ( J-T coefficient calculation) 

7. Atkins - 2.34(b) (Joule-Thompson experiment with CO2) – de-emphasize 

8. Atkins – 2.12 (glucose combustion)  

9. Atkins - 2.43 (Alkyl radicals) 

10. Engel - P3.19 (use Joule coefficient for H calc, ideal and Van der Waals gas) 

11. Engel – P3.22 (derivation suing calculus methods) Engel P4.8 (reaction enthalpy at 

high T, needs tabulated Cp(T) values) 

12. Engel - P4.8 (reaction enthalpy at high T, needs tabulated Cp(T) values) 

13. Engel - P4.5 (CaC2(s) enthalpy of formation) 

14. Engel - P4.19 (Bond enthalpy calculations) * Need Table 4.3 in Chapter 4 and Table 

4.1 and Table 4.2 in back of book – may de-emphasize 

15. Engel – P.4.25 (ecology) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Thermal expansion and isothermal compressibility 

1. Engel - P3.20 

 

 

2. Atkins – 2.32(b) 

The volume of a certain liquid varies with temperature 

V=V’[0.77+3.7 * 10
-4 

(T/K) +1.52 * 10
-6 

(T/K)
2
] 

Where V’ is its volume at 300K. Calculate its expansion coefficient, α, at 310K.  

 

3. Atkins – 2.33(b) 

 

 

Joule-Thomson Coefficient 

4. Atkins – 2.20 

A sample consisting of 1.00 mol of a van der Waals gas is compressed from 20.0 dm
3
 

to 10 dm
3
 at 300K. In the process, 20.2 kJ of work is done on the gas. Given that  

μ= [(2a/RT)-b]/Cp,m, with Cp,m = 38.4 J K
-1

 mol
-1

, a = 3.60 dm
6
 atm mol

-2
, and 

 b=0.044 dm
3 

mol
-1

, calculate ΔH for the process. 

 

5. Atkins – 2.46 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Enthalpy and Phase Changes  

6. Atkins – 2.6(b) 

 

 

Thermochemistry 

7. Atkins – 2.25(b) 

 

8. Atkins – 2.19(b) 

 

 

 

 

 

 

9. Atkins – 2.18 

 

10.Atkins – 2.42 

 

 

 

 

 

 

 

 

 



11.Engel – P4.21 

 

 

 

12.Engel – P4.24 

Consider the formation of glucose from carbon dioxide and water, that is, the reaction 

of the photosynthetic process: 6CO2 (g) + 6H2O (l)   C6H12O6 (s) + 6O2 (g). The 

following table of information will be useful in working this problem: 

 

13.Engel – P4.37 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Extra, do not hand in 

Good model problems for exam 

1. Engel – P3.14 

 

2. Engel – P3.21 

 
3. Engel – P3.26 

 
4. Engel – P3.11 

 

 

 

5. Atkins – 2.16(b) 

 

 

Tests of your understanding 

6. Atkins - 2.30(b) 

 
 

7. Atkins – 2.34(b) 

 
 

 

 

 

 

 



8. Atkins – 2.12 

 

 

 

 

 

 

 

9. Atkins – 2.43 

 

 

 

 

 

 

 

10. Engel – P3.19 

 

 

 

 

 

11. Engel – P3.22 

 

 

 

 

 

 

 



 

12. Engel – P4.8 

 

 

 

13. Engel – P4.5 

 

 

 

 

 

 

 

 

14. Engel – P4.19 

 

 

 

 

 

15. Engel – P4.25 

 

 


