EXAM 3
9 November 19990

IMPORTANT: Write clearly and neatly. Make sure that you give some reasoning or working-for
eacn answer. Full marks will NOT be awarded for the final answer by itself, UNLESS it is supported

by a brief justification or explanation. .
(sive units for all quantities! YOUR NAME ‘S oL T Lo NS

Some data: R =8314JK' mol’ 1atm=101325Pa N, =6.022 x 10% mol* y=C/C,
C-Cy=nR dU=dq+dw dS=doT H=U+pV G=H-TS A=UTS

Trouton’s constant = 85 J K mol?

(1) 25 points

1) Starting with an expression for the differential of A, derive the result (6p/dT),, = (3S/aV).

1) Use this result to find AS for the isothermal expansion of 1 mol of a real gas from V| to V,,
where the equation of state is pV* = RT where x is a constant (x #1).

AA = JU-Tds- SAT= (TdS-pdV)- TdS- ST
T —pdV - S AT

die dA ) AV + Ca* AT;. —p= o —¢ (%_7)

P RT V™ (é_;})
j‘ AV: p\f\;”‘ dv = {:@- [\l'”{] :ﬂ
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(2) 15 points.
An organic compound has a normal boiling point of 400 K and A, H = 25 kJ mol™. Estimate the
temperature at which its vapor presssure is 10* Pa.
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(3) 30 points

Consider the reaction 2 NH,(g) - N, (g)+3 H, (g)
Starting with pure NH, at 700 K, a fraction a dissociates and the total pressure at equilibrium is 10°
Pa.

(1) Find the equilibrium constant K in terms of a.

(1) The container is expanded and the total pressure drops. Qualitatively, explain briefly if you expect
the following quantities to decrease, stay the same, or increase: (a) K (b) a.
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(4) 30 points
An equilibrium constant K is found to obey
InK=-2.7 +1500/T - 10°/ T?
over the temperature range 250 - 400 K. Calculate AH, then AG, then AS, all at 298 K. Give units.
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