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1. (1) Distinguish between a pre-equilibrium approximation and a
steady-state approximation.
(2) A first-order decomposition reaction is observed to have the
following rate constants at the indicated temperatures. Estimate the

activation energy.

k/(10 s 2.46 451 576

e/T 0 20.0 40.0

(3) Distinguish between a primary and a second kinetic isotope effect.

2. A reacts to form either B or C according to,
k.
A——>B

A——C
(1) Derive equations for the concentrations of [B] and [C] as functions
of time. (at t=0, [A]=[Alo, [B]=[Blo=0, [C]=[Clo=0)
(2) Express the half life of A, tis for the reaction terms of ki and ks ?
(3) Show that E, the observed activation energy for the disappearance

of A, is given by
a
k, +k,

Where E; is the activation energy for the first reaction and Es is the

E

activation energy for the second reaction.
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3. There is a reaction of 1% order in forward and 2" order in reverse.

ks
A & B+ C
ko
Derive a relaxation time constant (7 ) to be 1

K, +2k,[B],,



4. The reaction mechanism

A &= A + A (fast)

A+ B = P (slow)

involves an intermediate A. Deduce the rate law for the reaction.
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T(K) k [cm®/(molecule-second)]
298 1.11 x 10 7%
313 1.34 x 10
330 1.58 x 10 ¥

(1) 2 2ZE 214331 Arrhenius 2o S &2lstar, A9 EAaEs ZAA3sIA
(2) ko] AdolA €& BEE o]&sto] 370K A9 £ FFE AAtstA
oS APHer o

ol7 ZF 2.10 x 107 em /(molecule-second) ¥ H|
WBA] Q..

to

to



