
Thermodynamics 

1. Consider the following reaction at equilibrium.  For each of the following, determine if the equilibrium will 
shift toward products or reactants or if there will be no change. 

Zn(s) + CO2 (g) ⇌ ZnO (s) + CO (g)  ∆𝐻𝐻𝑟𝑟𝑟𝑟𝑟𝑟0 = −100 𝑘𝑘𝑘𝑘 𝑚𝑚𝑚𝑚𝑚𝑚−1 Kp = 600 
 

a. The temperature is increased in a flask that was at equilibrium.   
b. ZnO (s) is added to the reaction chamber.     
c. Carbon monoxide is added to the chamber.  

    
2. For each change listed in Problem 2, determine if ∆Grxn > 0, ∆Grxn < 0, or ∆Grxn = 0.   

 
 

For problems 3-8, refer to this reaction: 

H2O2 (l) ⇌ H2O (l) + O2 (g) 

 

3. Use the table of bond enthalpies below, (Table 14.5 in your textbook) predict if the following reaction is 
enthalpically favorable.  Note that the reaction is not necessarily balanced.   
 

4. Is the equilibrium constant is larger at 100 K or 250 K?  Clearly justify your answer. 
 

5. Without doing any math, determine if ∆Srxn > 0 or ∆Srxn < 0. 
 

6. Using Appendix D in your book, calculate ∆𝐻𝐻𝑟𝑟𝑟𝑟𝑟𝑟𝑜𝑜 ,∆𝑆𝑆𝑟𝑟𝑟𝑟𝑟𝑟𝑜𝑜 ,∆𝐺𝐺𝑟𝑟𝑟𝑟𝑟𝑟𝑜𝑜  . 
 

7. The density of H2O2 is 1.443 g/mL.  If 50 mL of H2O2 is allowed to decompose, determine ∆H.  Assume 
100% yield 
 

8. Calculate K at 25 °C.    
 
 

9. For the reaction below, calculate ∆Grxn when the indicated concentrations are mixed together at 75 °C.  
Report you answer in kJ mol-1. 

PCl3 (g) + Cl2 (g) ⇌ PCl5 (g)      [Cl2] = 0.5 M [PCl3] = 0.1 M [PCl5] = 0.1 M 

K = 1.1 x 105 at 75°C 

 

10. Consider the evaporation of CH2Cl2.  
a. Without doing any math, predict the sign of ∆H.  Does this contribute to or oppose spontaneity? 
b. Without doing any math, predict the sign of ∆S.  Does this contribute to or oppose spontaneity? 
c. Using the information in Table 23.1, determine the boiling temperature.  Note that this is when the 

products and reactants are in equilibrium (Q = K and ∆G = 0). 
 
Thermodynamics Equations 



 
∆𝐺𝐺 = ∆𝐻𝐻 − 𝑇𝑇∆𝑆𝑆   ∆𝐺𝐺0 = −𝑅𝑅𝑇𝑇𝑚𝑚𝑅𝑅𝑅𝑅  ∆𝐺𝐺 = ∆𝐺𝐺𝑜𝑜 + 𝑅𝑅𝑇𝑇𝑚𝑚𝑅𝑅𝑅𝑅 
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