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Chem 3321 test #1 practice questions
I want complete, detailed answers to the questions. Show all your work to get full credit.

DATA:

R = 0.082 L atm mol™! K~! = 8.314 J mol~* K!

1 atm = 1.01 x 10° Pa = 1.01 bar = 760 torr

I mL =1 cm3

1Pa=1Nm"?2

0°C=273K

Avogadro’s constant = N4 = 6.022 x 10* mol !

m = 3.14159

1 eV = 1.6022x107' J (electron volt to joule conversion)

A= 5 dw= -8 Wen M=&

mass conversion from amu to kg: 1.66 x 10727 kg/amu
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Problem 1

At atmospheric pressure, liquid water and ice exist in equilibrium at 0 °C. At this tem-
perature, AHpgion = 6.00 kJ/mol. (Fusion is the phase transition from solid to liquid.) Also
at this temperature, the heat capacity of ice is 38.0 J K~! mol~! and the heat capacity of
water is 76.0 J K=! mol~!.

a) Calculate the molar entropy of fusion of HyO at 0 °C. = 27173\

b3\«
b) At —10 °C, calculate the molar entropy of freezing (opposite of fusion) of HyO. In

other words, calculate the molar(entropy changeywhen supercooled water undergoes a phase

transition to ice. Assume that the heat capacities of each phase are constant in the —10 °C

to 0 °C temperature range.
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Problem 2

An insulated container is divided in half with one mole of neon on one side of a partition
and one mole of helium on the other side. Both sides of the container are at 1 atm and
273 K. At some point the partition is removed and the gases mix.

a) Find ASy. and ASy, and the total entropy change for the system and the surroundings.

b) Comment from your result whether the process is spontaneous or not.
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One mole of a monoatomic ideal gas initially at T= 400 K and V= 30.0 L has its pressure
doubled through an isothermal process in which w = 3.00 kJ of work is performed on the
gas.

a) Calculate AS = ASgystem-

b) Calculate ASqurroundings-

c) Is this process spontaneous or non-spontaneous? Support your answer with an expla-

nation and/or calculations. V, _ T .

V, ?: P houwbuA,Vis halved
0\) S e \so-H/u,srmm\, o /\9
DA TRHAT www\\m( SRR

NS= h mAV
oY

Lokv

Z>AS - M nwol q{nv_ "W V\%Tf‘

—

b3 (\I FW 9 bc \SD'W\Q)(MQ/\

L -Osus W - 2 .57,
hSSu«r 'C—\-—L\—_ - T LLD()]L

O) AS wniverse, 15 pUSItIve, &0 Spontarcons

WA TS s\ atedd . NP AN e 2 2



Problem 4
1.50 mol of an ideal gas at 450 K is expanded from an an initial pressure of 5.00 bar
to a final pressure of 1.00 bar. Cp = 5/2 R. The expansion is isothermal and reversible.

Calculate ¢ and w. \V
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