Walker CH301
Exam04 Materials

Thermodynamics Worksheet: Bring it all Together
Complete this worksheet in groups or by yourself.
I enjoy blowing up hydrogen/oxygen balloons. I can feel the shockwave, hear the boom, and sometimes if I’m nearby I can feel the heat emanating from the reaction. This is all quite enjoyable in a safe environment. Let’s use this reaction as our vehicle for reviewing thermodynamics: enthalpy, entropy, and free energy. 

1. Write the balanced chemical equation.

2. Is this reaction exothermic or endothermic?

3. Use bond energies to estimate the standard molar enthalpy of reaction.

4. Use heats of formation to estimate the standard molar enthalpy of reaction.

5. Are the above two enthalpy values similar or dissimilar? Are your findings surprising? (Challenge: Which value do you trust more and why?)

6. Without doing a calculation, does entropy increase or decrease for this reaction? (When you see a question worded in this way, assume it refers to system entropy.)

7. Write the signs for change in entropy for system, surroundings, and universe.

8. Calculate ΔSsys. 

9. Is this reaction spontaneous?

10. What do you suspect the sign of ΔGo to be?

11. Calculate ΔGo.

12. Write the balanced thermochemical equation for the enthalpy of reaction for the combustion of hydrogen.

13. Is there a temperature for which the reaction changes to endothermic? No; exothermic reactions don’t become endothermic at some temperature. Don’t confuse free energy with enthalpy. 

14. What is the minimum temperature at which this reaction is spontaneous?

key

15. How much hydrogen (in grams) is needed in order to produce 1 GJ of heat? 

