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Unit 9 Worksheet 2

Heat capacity and structure
Use the table of elemental heat capacities to answer the following questions.

1. For the group of elements assigned to you, plot the specific heat capacity (
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) vs. molar mass.  What relationship appears to exist between these two variables?

2. Now plot the molar heat capacity (
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) vs. the molar mass.  Describe how molar heat capacity appears to be related to the molar mass.  

3. A) Compare your answers to the first two questions to those of students who examined different groups of elements.  

B) Compare the amount of variation of the specific heat capacity within your group to the amount of variation in the molar heat capacity in your group. 

C) Why do you think there is more variation in the specific heat capacity than in the molar heat capacity?
4A. Which board in the energy transfer game (round 1 or 2) should we use to explain the difference in the heat capacities of 1 g of Ar and 1 g of Ne? Explain your answer.

4B. If you chose the board for round 2, which side (A or B) would represent the Ar? [Hint: consider the molar masses of these elements.]

4C. Explain why 1.0 g of zinc can hold 1/3 the amount of energy of 3.0 g of zinc, but the same amount of energy as 3.0 g of gold. 
5. Note that the average molar heat capacity of the group VIIA elements (34.6 J/mole*K) is quite a bit higher than that of the noble gases (20.8 J/mole*K).  What other modes of motion are available to a diatomic molecule that are not to a monatomic gas? Account for the halogens’ higher heat capacities in terms of these motions.

Use the table of heat capacities of compounds of chlorine to answer the following questions. 

6.
How do the molar heat capacities of Cl compounds of the type MCl compare to the average molar heat capacity of most metals (~ 24 – 25 J/moleK)?  Cite a few examples.

7A. How do the molar heat capacities of Cl compounds of the type MCl2 compare to the average molar heat capacity of most metals (~ 24 – 25 J/moleK)?  Cite a few examples.

7B. How do the molar heat capacities of Cl compounds of the type MCl2 compare to the average molar heat capacity of compounds of the type MCl?

7C. How do you think the molar heat capacities of Cl compounds of the type MCl3 would compare to the average molar heat capacity of compounds of the type MCl2?

8. What do you think contributes to the difference in molar heat capacities between MCl, MCl2 and MCl3 compounds?
9. What information does the molar heat capacity give you regarding the structure of a molecule?
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