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1.
The Laws of Thermodynamics

a.
Write The First Law of Thermodynamics and describe the sign conventions for all path functions.

b. 
Explain the experimental observation on which The Second Law of Thermodynamics is based.

c.
The Third Law of Thermodynamics has what consequence for the value of entropy for a pure, crystalline material?

2. Three moles of ideal monatomic gas at 400 K are compressed from 1 atm to 20 atm.  Find for each of the following processes starting at the same initial condition the work, heat, U, and H if the compression is performed
a. Isothermally

b. Isochorically

c. Adiabatically

3. One g-mole of ideal monatomic gas at 10 atm and 300 K is expanded to 1 atm at constant temperature while exchanging heat with a sink at 400 K.  Find SGas and SSink for each of the two below expansions both beginning at the same initial state:

a) While performing the maximum possible work

b) While performing only 10% of the maximum possible work.

4
Carnot cycle
a)
What is the theoretical maximum amount of work that can be obtained from 2400 Joule of heat at 800 K when working with a heat sink at 300 K?
b) How much work is needed theoretically to pump 1000 BTU’s from a refrigerator freezer at -23 C into a room at 27 C?
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