Name

CH 342 Physical Chemistry II

Hour Exam III April 17, 2003

This examination consists of a mixture of short answer, multiple choice questions and problems.  For the problems, you must show your work and all numerical answers must include units.

Useful Constants
c = 2.99792 x 108  m/s

me = 9.109389 x 10-31 kg

g = 9.80 m/s2
h = 6.626 x 10-34 J-s

k = 1.380658 x 10-23  J/K

R = 0.082057 L-atm/mol K or 8.3145 J/mol K or 0.0831451 dm3-bar/mol K

L = 6.022137  x 1023 /mole

Useful Conversions
1 atm = 760 torr = 101325 Pa =1.01325 bar

101.325  J = 1 L-atm

100.000 J = 1 L-bar

Questions
1) Define the following terms relevant to phase diagrams: azeotrope

2) eutectic

3) incongruent melting

4) upper critical temperature

5) For each of the following systems indicate the number of phase, components, and degrees of freedom: 

a) a solution of ethanol and water in equilibrium with its vapor

b)  A sealed container in which ammonium chloride crystals were heated until equilibrium was achieved between the ammonium chloride solid, ammonia vapor and HCl vapor.

7)  Which of the following statements is true

a) only reactants can appear in an empirical rate law






b) individual orders are always equal to stoichiometric coefficients

c) reaction rate are independent of temperature

d) a, b, and c, are all true

e) a, b, and c are all false

8) Sketch and label a phase diagram for two immiscible solids and their completely miscible liquid

extra credit

 What famous American physical chemist died 100 years ago (not Helmholtz, he was German)

Who is the only US president to have a PhD?

Name one of two national anthems that are used in the 1812 Overture

Problems
1)   The freezing point depression constant for benzene is 4.90 K/molal.  The normal freezing point of benzene is 5.48 (C.  What would be the expected freezing point if 5.00 g of biphenyl (C12H10) were dissolved in 50.0 gram of benzene?

b) A solution of hemoglobin was 1.00 mg/ml in concentration.  At 4.00 (C, this solution gave rise to a column height of 3.51 cm of buffer.  If the buffer density is 1.00 g/ml and the density of Hg is 13.59 g/ml, what osmotic pressure was observed for this solution?  What molecular weight would you calculate for hemoglobin based on this data?

2) Below is the butanol water phase diagram.  Label the regions by number of phases and composition of phase.  At point h what phases are in equilibrium?  At point c what phases are in equilibrium and what is the relative amount of each phase 

3) Consider the following information obtained in a distillation of a mixture of liquid A and liquid B.  At 30.0 (C, the vapor has a composition of 0.314 mole fraction A and the liquid has a composition of 0.272 mole fraction A.  The vapor pressure of pure A is 547.5 torr at this temperature and the vapor pressure of pure B is 690.8 torr.  If the total pressure over the solution is 1.00 atm, what are the Raoult(s law activities and activity coefficients of A and B? 

b)Which pure liquid has the higher normal boiling point?

c)Would you expect this solution to be minimum boiling, maximum boiling or ideal?  Why? 

4) Below is a phase diagram for the ternary system of methanol, water and potassium carbonate.  What is the composition of the system at the point labeled y?  Describe what is happening as you move along the line connecting points x, y, and z.  At point z what phases would be present at what compositions?  

5) Consider the following rate data for the reaction at 298.15 K
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Rate (M/s)
 [H2SeO3]

[I]

[H+]

14.6 x 10-7
0.000240

0.030

0.0206

44.6 x 10-7
0.000720

0.030

0.0206

133.8 x 10-7
0.000720

0.090

0.0206

178.4 x 10-7
0.000720

0.030

0.0412

a) What is the empirical rate law for this reaction based on the data given?

b) What is value of the rate constant for this reaction at this temperature at 298.15 K?
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