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100 points

On my honor, I pledge that I have not given, received, or tolerated others’ use
of unauthorized aid in completing this work (including unauthorized aid from

technological devices such as calculators and cell phones).

The symbol W is stands for the chemical potential. Which of the following

L.
2 statements about chemical potential is FALSE?
For a single pure substance, p is the same as the molar Gibbs energy.

(§ For a liquid (1) and gas (g) of a pure substance in equilibrium, u® is always

greater than ',
s Matter flows from higher u to lower W.
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€, M 1s an intensive quantity.
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2. The plots below, labeled A-D, are for benzene. Rank the plots in order of
&
9

decreasing temperature. )
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3. The figure below is the P-T phase diagram for carbon. Use the figure to answer

the questions below.
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Label the triple point(s) on the graph.

b. How do the phases of carbon change along an isobaric line at 0.1 GPa

" from 2000K to 9000K?
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4. Consider the reaction 1Hz (g) + CO, (@)22 CO (g)+H;O (g), Kp=1.6.
Initially, Py; = 0.5 bar, Pcoz = 0.2 bar, Pco = 1.0 bar, and Pyzo = 0.1 bar. Will §

increase or decrease to achieve equilibrium? Show all work.
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{\/{ S 5. Consider the reaction: 2K(g) =2 K(g). Initially, there are 2 mol K(g) present.

Derive an expression for Kp(T) in terms of £ and Py, with P° = 1 bar. What is
Kp(T) if £ =0.5 and Py, = 1.5 bar at 298K ? Show all work.
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,('f%/ 6. The pressure of component 1 in a binary solution can be given by:
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P =30x ex§/2+3x;/2
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L] 7. The following graphs, labeled A and B,
v

show In Kp vs. 1/T. Which graph
describes an endothermic reaction?
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15 8. The graph below plots chemical potential versus temperature
pt

a. Which line replesents SOLID ,: , LIQUID' B , and
GAS B

b. Draw a line on the graph representmg an estimate of the chemical
potential of a SOLUTION

c. Use the graph (and your answer to part b) to discuss and illustrate the

colligative properties of freezing point depression and boiling point
elevation.
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9. Given the following table of data for ethanol/water at 25 °C determine whether
\ q@ \7- the solution is ideal, shows positive deviations from Raoult’s Law or shows
' negative deviations from Raoult’s Law. If the solution shows deviations,
describe the forces responsible for the deviation.

6 followed 5o b A A

Xethano} Pethanol /torr Pwatcr/ torr e
0.00 000 | 0.00[23.78 (237§ &
0.10 17.65 |5.42]2170 |5 do e
0.50 36.86 |14 17.29 | 42|
0.90 5345 |52 94538 [2.2%
1.00 5920 |59.90[0.00 | 0.n0
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