CHEM 361 / 7/ \ Exam 3
November 10, 2016, 7:55-8:55 AM Name 5 /
4 x 6 note card Last, /" First

| 100 points in 8 questions on 5 pages including part of Table A.5
For full credit show all work and put correct units on final answers.

Read, please: If you get a quantitative answer that is many powers of 10 from what you think it
should be and cannot find the error, you will be rewarded for pointing out approximately what
you expected and why. 25% will be deducted on a problem for sign and unit errors that lead to
unreasonable results if you do not say why it is unreasonable.

(16 pts) 1. (a) From the modified Table A.5, calculate the Henry’s Law constant for N2 (gas)
evaporating from water at 298 X? The units must be correct for full credit. y @ O— /86Ky
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(b) From the modified Table A.5, calculate the }Ienry s Law constant for dissolving of N> (gas) in water
at 373 K. e euajfv'%h“‘ AH— o= (-102 = |03e0 J/'mo\
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(12 pts) 2. If the osmotic pressure of an aqueous solution = 100 bar at 373 K, what will be the boiling
point when the apphed pressure = 1 bar? (the volume of 1 mol o é)ure water is 18 mL)
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(12 pts) 3. (a) Calculate the equilibrium Ca®* concentration on the inside of the vesicle below if the
concentration on the outside is 1 x 10® M at 298K and electric potential inside the vesicle is more
negative than the outside by 59 mV.

1x10° M, ® (out) =0 mV
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(b) What is AG for moving 3 moles of Ca®" from the inside to the outside of the cell after equilibrium is
reached?
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(12 pts) 4. What can be said about the mutated form of a protein if the diffusion coefficient and
sedimentation coefficients are unaffected by the mutation but the electrophoretic mobility is

increased by a factor of two? /
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12pts) 5. (a) From Table A.5, what is the equilibrium constant for evaporating water from the pure liquid
at 298 K, i.e., for the process HoO(liquid, a) ---> H20(g, pu20), where a = activity of the liquid
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(b) Calculate the boiling point of water near the summit of Granite Peak, where the atmospheric

pressure is 0.6 bar. Again, use data in Table A.5 A /40: I ET) sty
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(¢) Briefly explain in words why the boiling point is lower at high elevations.
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(12 pts) 6. (a) Calculate the root mean square speed of an Ha molecule at 6000 K (temperature of sun).
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(b) Estimate the collisions s™ and the mean free path for an H» molecule, molecule at 6000 K on the

\q 7 Sun’s surface where the pressure = is about 0.001 bar, and assuming the collision area (0) is 1 x
M — 10"m?.  (notice that an adjustment for both temperature and pressure is required) _
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(12 pts) 7. What is the diffusion coefficient of a protein with a molecular weight equal to 100,000 g/mol if its
sedimentation coefficient in Svedbergs is 200 S and its partial specific volume is 0.5 cm*/g in
water at 293 K? The density of water at this temperature
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(12 pts) 8. (a) For apeptide with 1 lysine, 1 tyrosine, and 1 histidine with no charged terminal groups,
indicate the fraction protonated and the average charge of each residue at pH 8, accurate to within 0.01 charge

unit. What will be the total charge on the peptide at pH 8? Parts-b)-and-cyare-ontheText-page:

Amino acid pKa Charge when protonated Fraction Protonated Ave. Charge
Lysine 10 +1 0?9 037
Tyrosine 8 0 O:5 — Ous
Histidine 6 +1 DO/ 0.0/

Total charge = f=gns :@5

(b) In a pH gradient gel with low pH at the positive electrode, is this peptide at a higher or lower pH than its

isoelectric point? Explain very briefly.
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TABLE A.3 Inorganic Compounds* (cont)
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1 The standand stats for all lows 104 for species labeled (ag) is that of & solute 08 the molarity scale.
(Dete from The NES Tabier of Thrrmadynamic Properiies, D. D. Wagman et ol., ods_. £ Phys. Chem, Ref Dam, 11,
Soppl. 2 (1962), corected 1 | bar pressurs.)




