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Exercises:

1. A small change in the volume of a liquid occurs when heating the liquid at constant
pressure. Use the following data to estimate the fractional contribution this change makes
to the heat capacity of water between 4.00oC and 100oC. The density of water at 4.00oC
and 1.00 atm pressure is 1.000 g/cm3. The density of liquid water at 100oC and 1.00 atm
pressure is 0.9584 g/cm3. (6 Points)

2. You are supervising the creation of some lead castings for use in the construction industry.
Each casting involves one of your workers pouring 0.500 kg of molten lead that has a
temperature of 327oC into a cavity in a large block of ice at 0oC. How much liquid water
should you plan on draining per hour if there are 100 workers who are able to each average
one casting every 10.0 min? (5 Points)

3. (a) Calculate the heat capacity per unit mass of air at constant volume and the heat capacity
per unit mass of air at constant pressure. Assume that air has a temperature of 300 K and
a pressure of 1.00 · 105N/m2. Also assume that air is composed of 74.0% N2 molecules
(molecular weight 28.0 g/mol) and 26.0% O2 molecules (molar mass of 32.0 g/mol) and
that both components are ideal gases. (b) Compare your answer for the specific heat at
constant pressure to the value listed in the Handbook of Chemistry and Physics of 1.032
kJ/kg·K. (9 Points)

4. A 25.0-g glass tumbler contains 200 mL of water at 24.0oC. If two 15.0-g ice cubes, each at
a temperature of -3.00oC, are dropped into the tumbler, what is the final temperature of
the drink? Neglect any heat transfer between the tumbler and the room.


