Chemistry 231 Assignment #7 (due Tuesday 07 November, in class).

1. For freezing one mole of liquid water at 1.00 bar and —10 °C ,
[4] R0 () = H20(s)
we calculated g = —5618 J and AS=-19.20 J K~'in class.

. d
a) I% is frequently used to calculate entropy changes, but for this process AS # _f ?q . Why?

b) Show dg < 7dS (an important criterion for spentaneous processes).

¢) Calculate AG.

d) Use the value of AG to prove that freezing water is spontaneous at 1.00 bar and ~10 °C.

2. The temperature can increase dramatically if a system is compressed adiabatically. For a
reversible adiabatic compression, show

5 o) 2
op J, C oT C,
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3. a) Calculate (07/dp)s at 25 °C and 1 bar for

i) water vapor (assumed to be an ideal gas, Cpm = 33.6 J K™! mol!)

(5]
ii) liquid water (Com=75.3 J K~' mol™, #=0.000204 K™, density 0.997 g cm™)

b) Can you suggest why (87/8p)s for liquid water is so much smaller than that for the vapor?

4. Usedd = -SdT - pdV for the Helmholtz energy (not your equation sheet!) to prove:

[3]
a) (8A/6T)y =-§ b) (BA/V)r =—p ¢} (8S/3V)r = (p/oT)y-

5. 2.00 moles of pure oxygen and 8.00 moles of pure nitrogen mix at 300 K and 1.00 bar.
Assuming ideal gas behavior:
(6]
a) Calculate g, w, and AU. Is the system isolated?
b) Calculate AS. Can the value of AS be used to show the process is spontaneous?

¢) Calculate AG. Can the value of AG be used to show the process is spontaneous?
1
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