Midterm Exam 1
CHM 3410, Dr. Mebel, Fali 2018

1. (20 pts.) What mass of Ar gas is present in a 30-liter container at 273 K under 15 atm
of Ar pressure if

(a) the gas is perfect;

(b) the gas obeys the following virial equation of state, pV = nRT (1 + nB) The
second virial coefficient B for Ar at 273 K is -21.7 em” mol ™,
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2. (20 pts.) One mole of N at 25°C and 1 bar pressure is allowed to expand reversibly to
a volume of 50 L (a) isothermally and (b) adiabatically. Assuming perfect gas behavior,
calculate the final pressure, temperature, ¢, w, AU, and AH in each case
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3. (20 pts) A 1:3 mixture of CO and Hj is passed through a catalyst to produce methane at
500 K.

CO(g) + 3 Halg) — CHa(g) + H0(g)
How much heat is liberated in producing a mole of methane? How does this compare
with the heat obtained from combustion of a mole of methane at this temperature?
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4. (20 pts.) (a) Describe the Carnot cycle.
(b) What is the efficiency of an engine using the Carnot cycle and how it is

related to the Second Law of thermodynamics?
(¢) Explain why absolute zero of temperature cannot be achieved.

(d) What is the entropy change AS in the Carnot cycle?
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5. (20 pts) Derive an expression for the internal pressure, 7T, of a gas that obeys the
Berthelot equation of state,
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Use the fact that 77 is velated to p, ¥, and 7 by the following formula:
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