EXAM 2
16 October 2001

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

Give units for all WMLQMMI

Some data: R = 8.314 J X' mol” 1 atm = 101325 Pa N, = 6.022 x 10 mol”
k=1.38x 102JK" " mol’ 1amu = 1.66 x 10° kg

. Your name N LOTIoONS

(1) 26 points

i) The Joule-Thompson coefficient for a gas is u = (0T/Jdp)y . By considering H as a function of
p and T, prove that (6H/dp); = -C, .

ii) Find an expression for AH when a real gas with ¢ = (a + bp)/C, is compressed from pressure
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(2) 26 points | | | |
I moi of water vapor at 373 K (the boiling temperature) is reversibly condensed and then cooled
to 300 K at constant pressure. Find AS for this process.

Data: A, H = 41 k] mol ' and C ,(H,0 (1)) = 20 + 0.1T - 2000/T J K mol™.
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(3) 48 points
1 mol of an ideal gas (the system) has C, = 15 YK, It is initially at 500 K and has a pressure
of 10° Pa. It is taken around a reversible Carnot cycle, involving (i) isothermal expansion until
the pressure is 10° Pa, (ii) adiabatic expansion until the temperature is 298 K, (iii) isothermal
compression, and (iv) adiabatic compression to the initial T and p.

For each step (i)-(iv) calculate ¢, w, AU, AH, AG, AS and AS ;... (i.e. the total AS), and then
determine the overall efficiency of this heat engine. @) ek ({0 ) 0-/‘2,
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