Chemistry 24b (Spring term 2004)
Problem Set #1
Due: 4/12/04, 11AM, in class

Part |
From Tinoco, Sauer, Wang and Puglisi: Chapter 6, Problems 13, 18, 23, 24
Part I1

Problem A

A typicdl eectric-field strength for an electrolysis experiment is 10 V/cm. The
experimental electric mobility extrapolated to infinite dilution for Mg?* ionsin water at
25°C and 1 atmis 55 x 10° cm?V's™.

(i) Calculate the drift speed for Mg?* ions in this field in dilute aqueous solution at 25°C
and 1 atm.
(i1) Compare the result of (i) with the rms speed of random thermal motion of these ions.

Problem B
The partial specific volume of hemoglobin is o, = 0.749 cm®g™* and molecular weight is
6.45 x 10 g mol™. Calculate:

(i) Theradius of the sphere, which has the same volume as hemoglobin.
(i) Thefrictional coefficient expected for such a sphere when h = 1.00 centipoise.
(i) The sedimentation coefficient of the sphere; solvent density equals 1.

Problem C
The measured sedimentation coefficient of hemoglobin is s,ow=4.31 S. Usealso the
information from Problem B to:

(i) Calculate the amount of water (d;) that would have to be hydrated by hemoglobin (in
grams water per grams protein) to produce a sphere of sedimentation coefficient 4.31 S.
Assume that the volume of the sphereis
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inwhich U; =1.00 cm® g? isthe partia specific volume of water.

(ii) Calculate the axial ratio of hemoglobin that would be required to produce a prolate
ellipsoid of the observed sedimentation coefficient if thereis no water of hydration.
Hint: Insert trial values of ab into the following equation until the observed f/fy is

obtained.
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