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Chem 3321, some practice questions for test #2

I want complete, detailed answers to the questions. Show all your work to get full credit.
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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
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1 eV = 1.6022x107' J (electron volt to joule conversion)
mass conversion from amu to kg: 1.66 x 10727 kg/amu
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Problem 1
From the following data, determine the total volume change for dissolving glycine in 1 kg
water to 1 molal concentration. Note: 1 kg H,O = 55.51 mol. Note: 1 molal concentration

means that 1 mol of glycine is dissolved in 1 kg of water.

glycine concentration| glycine water
molality V, cm®mol ™|V, cm®mol !
be fove 0 - 18.07
ALter 1 44.88 18.05
lae £ pp, PUTE glycine 46.71 -
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The molar enthalpy of vaporization of water is 40.65 kJ mol~! at its normal boiling point

of 100 °C. Determine the vapor pressure of water at 110 °C.~ 2€%, Sk = )L
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/\
A solution of acetone (A) and methanol (M) are injequilibrium at 57.2 °C and 1.0 atm.
The mole fraction of acetone in the liquid phase is 0.400. Determine mole fraction of acetone

in the vapor phase. For these two components, P} = 105 kPa and P3}, = 73.5 kPa.
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Problem 4

N,Oj3 dissociates according to the equilibrium

N;03 (g) = NO; (g) + NO (g) (1)

At 298 K and 1 bar pressure, the degree of dissociation is 3.5 x 1073, where the degree of

dissociation is defined as the ratio

moles of NO, or NO
—— (2)
moles of the reactant before any dissociation occurs

Calculate AG®° for this reaction.
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Problem 5

a) Prove that (where K is the equilibrium constant)

AH° AS°
WK = ——p + - (3)

b) Compute AH® and AS° for the reaction 2NO3(g) = N2O4(g)
given the following data: K at T = 273 K is 72.9 and K at T = 325 K is 1.30.
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