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CHEM 456
Test I

* Please show your work and show units for partial credit.

. * Please note the tables of constants and units conversion factors at end of test. These will be

useful in solving some of the problems.
* Please check your test now to make sure that you have a total of 5 pages, including the tables.

1. The enthalpy change for the chemical reaction below is -1270 kJ/mol at 298 K when all species
are at | bar pressure: ' Twitiad Sah 2 /bqr, 29%K) Zm;[ &G )/ MDZ
2Ca9) + Og) = 2Ca06). Fcal Stalh 2 lban, 299, 2ol CuO(s )

Calculate the molar internal energy chan ge for this reaction at these conditions, stating any
assumptions or approximations made. q : ; =
O = Au+ A(PY)  seie Az UPY
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A= AN -PAY = A4 P(RDE) = DH +RBT = 123025 + (5315, ek

QU= 230 740 + A5 bT/ml = —12655 KT /md

2. The normal boiling point of Clx(1) is -34 °C, where its latenf heat of vaponzation 1s 20 kJ/mol. ‘
(2) What is the molar Gibbs free energy change for vaporization at this temperature and 1 DiE? O acrer 25 bm

(b) Calculate the molar entropy change upon vaporization at this condition. . Cast. T, p
A = )\ e = 20000 T //mvg _
ST T = 2 = $3.L8 T,
(223 -39 K
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3. Define the chemical potential of species i in phase o with mathematical symbols.
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Z’/L{é—- 4. (a) Cal J te q, w, AU, AH, and AS when 1 mole of an ideal monatormc oasm /nm:[-m
‘ rever&bl)’%“l 298 K thar) to 350K, k). (O, L P/ ' -
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%_ (b) Calculate q, w, AU, AH, and AS when the gas changes between the same two conditions, but
irreversibly, such that the gas now does 200 J of work on its surroundings.

DU DBH, AS seme as /"y (awg SRTE Fun cuols ).
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j{ /#S - 5. Calculate the difference inl chemical potential for methane gas between two ideal’gas mixtures

(B-A), both at S00 K and a total pressure of 2 bar. In mixture A, the mole fraction of methane is Boxe S, {
0.000L. In mixture B, it is 0.8. dow Qa
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f (a) {‘L‘;Zntfoi);rgi‘cm&?;gsof ideal sow/o;igv\or negative. - BM

(b) Entropy increases as the disorder(‘increase ecreases.
(c) The entropy pf the universe:@ﬁ:creases. :
—  (d) This chBh&EdERends on the pathi between two states: AH or Work.
: (e) A process will occur spontaneously at constant T and P if the\GTb‘gsfree energy: increases or
# ecreases

A species flows to that phase where its chemical potential is initially;"@pr higher.
(g) The chemical potential for a species increases as its attractions to othérspecies in that phase:

L'-:-Cl-\lc(

increases or@%:;f@ ' .
(h) The chemicalpotential for a species increases as its concentration in that phase:@ or
decreases. '

3pts ' e
/O Ll 7- (a)/To good approximation, Cy for a solid metal below 20 K is proportional to T raised to
4 wha,%integer power?

(b) ffthie heat capacity of gold is 0.43 J mol-! K-1 at 10K, calculate is its molar entropy at 10 K?
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