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The limiting molar conductivities of KCl, KNO;, and AgNO; are 1499 mSm°mol”,
14 50 mSm’mol’, and 13.34 mSm’mol ™, respectively {all at 25 C). What is the

limiting molar conductivity of AgCl at its temperature 7 (10%)

The enzyme-catalysed conversion of a substrate at 25 'C has a Michaelis constant of
0.035 molL”"  The rate of the reaction is 115 » 107 mol L's” when the substrate
concentration is 0.110 molL”"  What is the maximum velocity of this enzymolysis?

(hint: & = ;—[E] ky Michaelis constant, E. enzyme, S substrate) (10%)
Derive the rate law for the decomposition of ozone in the reaction 20:(g) — 30:(g) on
the basis of the following proposed mechanism: {15%)

(1)0: = 0:-0 (forward k, reverse k;")

(2)0 - 03— 20

Please answer the following questions:

{a) What physical meaning is the attributed to the square of the wave function,w” (3%)

(b) In the hvdrogen atom what is the physical significance of the state for which n=w and
E=0 (5%)

{c) How many unpaired electrons are present in a Mn®" ion 7 (5%)

(a) One mole of an ideal gas expands reversibly from a volume of 2 to 20 liters at
constant temperature.  Calculate the entropy change of the system and of the
surroundings.  (b) The same isothermal expansion takes place irreversibly such that no
work 1s done. Calculate the entropy change of the system and of its surroundings.  (c)
Using the answers vou have accumulated. show numerically that the spontaneous
contraction of an ideal gas in an isolated svstem would violate the second law of the
thermodynamics. (30%)

The standard enthalpy of the reaction N;=3H;—2NHj is-92 38 KJmol™ of ammonia and
the standard Gibbs function is-33.26 KJ mol™. both at 289 K. Estimate the Gibbs
function at (a) 500 K (8%) (b) 1000 K (8%) (c) Is the reaction spontaneous at 1000 K ?
Why 7 (4%0)




