8.1 – Endo vs. Exo, Heating Curves, and Phase Diagrams

1. Label the following as being either endothermic or exothermic


a. Ice melting __________________________


b. Water freezing _______________________


c. 8H2 + S8 ( 8H2S + 1026 J ________________________


d. A reaction feels hot _______________________________


e. 2POCl3(g) + energy ( 2PCl3(g) + O2(g) _____________________

2. Define enthalpy and entropy. Explain what these concepts are and how they help to describe the behaviors of molecules.
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3. What is happening to the average kinetic energy (the speed) of the molecules in the sample during section 2?








 
4. As a substance goes through section (2), what happens to the distance between the particles?









 
5. What is the name of the process happening during section (4)?



6. What would be the name of the process happening during section (4) if time were going the other way?




 
7. What is the melting point of this substance?



 
8. At what temperature would this sample finish boiling?



 

9. When this substance is melting, the temperature of the ice-water mixture remains constant because:
a.     Heat is not being absorbed
b.     The ice is colder that the water
c.     Heat energy is being converted to potential energy
d.     Heat energy is being converted to kinetic energy
10. When a given quantity of water is heated at a constant rate, the phase change from liquid to gas takes longer than the phase change from solid to liquid because
a.     The heat of vaporization is greater than the heat of fusion
b.     The heat of fusion is greater than the heat of vaporization
c.     The average kinetic energy of the molecules is greater in steam than in water
d.     Ice absorbs energy more rapidly than water does
 

11. The temperature at which a substance in the liquid state freezes is the same as the temperature at which the substance
a.     Melts

b.     Sublimes
c.     Boils

d.     Condenses

12. When barium hydroxide octahydrate and ammonium thiocyanate are mixed in a flask, barium thiocyanate, ammonia and water are formed according to the following thermochemical equation:

Ba(OH)2*8H2O(s)   +   2 NH4SCN(s)   ----->   Ba(SCN)2(aq)   +   2 NH3(g)   +   10 H2O(s)

Frost appears on the outside of the flask as this reaction proceeds. Is this reaction endothermic or exothermic?  How can you tell based on experimental evidence?

Phase Diagram Problems
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For questions 13 – 18, refer to the phase diagram for mysterious compound X.

13. What is the critical temperature of compound X? ___________

14. If you were to have a bottle containing compound X in your closet, what phase would it most likely be in? Note: Atmospheric pressure is 1 atm.

15. At what temperature and pressure will all three phases coexist?

16. If I have a bottle of compound X at a pressure of 45 atm and temperature of 1000 C, what will happen if I raise the temperature to 4000 C? Describe all the phases that it would exist in.

17 Why can’t compound X be boiled at a temperature of 2000 C?

18. If I wanted to, could I drink compound X? Note: Atmospheric pressure is 1 atm.
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