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1. The equilibrium constant K, for the hydrolysis of adenosine friphosphate
(ATP) to adenosine diphosphate (ADP) and phosphate is 1.66 x 10° mol dm™
at 37°C, and AHP is -20.1 kJ mol™. Calculate AS® for the hydrolysis at 37°C.
On the assumption that AH® and AS® are temperature independent, calculate
K, at20°C. (15%)

2. (a) Calculate the emf at 298.15 K for the cell:  (7%)
T1| TIBr | HBr(unit activity) | Hx(1 bar), Pt
(b) Calculate AH for the cell: (7%)
| T1} TI'(unit activity), H'(unit activity) | Hy(1 bar), Pt

For the half-cell: TI' + e — TL, E° =-0.34 V, 9E/0T=-0.003 V K™ and
K,(TIBr) = 10 mol® dm™.

3. The entropy of argon is given to a good approximation by the expression
S, /K mol™ =36.36 +20.79 In(T/ K)

Calculate the change in Gibbs energy of 3 moles of argon if it is heated at
con:g@ar}t"ﬁ}essure from 25°C to 60°C. (15%)



4. The following are the volumes of ammonia, reduced to STP, adsorbed by 1 g
of charcoal at 0°C:

Pressure / kPa 68 135 267 531 794
Volume adsorbed /cm® 74 111 147 177 189

Make a plot to see if the data are consistent with the Langmuir isotherm. If
so, evaluate the equilibrium constants K and 7y, the volume adsorbed when
the surface is saturated. (15%)

5. Someone proposed the following mechanism for a unimolecular gas reaction:
A+ ATE=2AY+A
w1

A*F Y47

The species A* is an energized molecule that is present in low
concentrations. . Apply the steady-state treatment to A* and obtain an
expression for the rate in terms of [A], ki, &, and k. Show that the
mechanism predicts first-order kinetics at higher A concentrations and
second-order kinetics at lower ones. (15%) '

6. The density of water at 25°C 15 0.997 g cm™ and the surface tension is 7.12 x
102 N m™". Calculate the ratio between the vapor pressure of a mist droplet
having a mass of 107" g and the vapor pressure of water at a plane surface.

(13%)

7. The diffusion coefficient for horse hemoglobin in water is 6.3 x 107" m* s

at 20°C. The viscosity of water at 20°C is 1.002 x 107° kg m™ s and the
specific volume of protein is 0.76 cm’ g”'. Assume the hemoglobin molecule
to be spherical and to obey Stokes’s law, and estimate its radius and the
molecular weight. (13%)



