EXAM 4
25 November 2002

IMPORTANT: Write clearly and neatly, Make sure that you give some reasoning or working jor
cach answer. Full marks will NOT be awarded for the final answer by itself, UNLESS it is supported
In: a brief justification or explanation.

» T ——
Give units for all guantities! YOUR NAME UoLvTIoNS

Somedata: R=R314TK ' mol” 1atm=101325Pa N,=6.022x% 107 mol" y=C/C,
CCy=rR dU=dq+dw dS=dg/T H=U+pV G=H-TS A-UTS
Trouton’s constant = 85 T K mol”!

{1} 34 points

Consider the reaction A= B initially al equilibrium. The system 18 now perturbed in a

temperature jump cxperiment and the concentration of A is disf}la::ed down by x. At the new

tempcrature the kinctics are first order in both directions, with forward rate constant k, and reverse

ratc constant k,, and the equilibrium constant is K.

1) Show that with x, as the initial value of the displacement, x = x; exp{-t/t) where the
relaxation constant T = 1/{k, + k).

it} t=10%sand K=1{". Derive k, and k.
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(2) 33 points.

Consider the following mechanism for A + B - C, where X* 1s an energized intermediate whose
concentration can be assumed {e be m steady state.

[} What is the rate law for preduct (C) formation,

i1} What is thc overall reaction order when [B] is very high?

11) What 1s the overall reaction order when [B] is very small?

A--B - X* rate constat k,
X*+A+B ratc constant k |
X*I-B-C-1 B rate comslant ks,
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(3) 33 points
Here is a possible mechanism for the thermal decomposition of NO to N, plus O, Identify initiation,
prapagation, retardation and/or termination steps, What is the rate law for formation of N,?
Assume that the concentrations of N and O are in steady states,
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