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a) Draw the resonance stroctures for the followings,
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(i). Give the structure (including the stereochemistiry) of the product B

(ii). Write down the mechanism in volved in the formation of B from A.

(iii). Draw a fully labelled energy profile diagram for the above reaction and clearly
indicate the reactants, transition state(s), intermediate(s) and products.

(50 Marks)

¢) Briefly explain why alcohols are less acidic than carboxylic acids.

(20 Marks)

2) a) A reaction follows first order kinetics,

i) Show that the integrated form of the rate equation is given by

kt:ln( ‘o )
CU_'X

where ¢ , k and x denote the initial reactant concentration, the first order rate constant,

and the concentration reacted at time t respectively.

ii) If v denotes the fraction of reactant reacted at time t, show that

1
kt-_-ln(f——m)
L=y

iii) Derive an expression for the half-life of a first order reaction and use this expression {0
show that in a first order reaction the time taken for the reactant concentration to drop
by 3/4 of its initial value is doubled the initial"eoncentration to drop by 1/2 of its initiel
value.

¢ (50 marks)
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b)i) What is steady state approximation in chemical kinetics? Under what conditions will
the steady state approximation be valid?

ii) Consider the following reaction mechanism:
ky
CHyCHO — CHy + CHO
i
CHy + CH3;CHO = CHy + CH4CO
k3
k
CH3CO + CH3C0 = CH,COCOCH,
I) Identify the intermediates involved in the reaction.
3] Write the rate laws for the formation of CO, CHy, and CH3C0.
) By assuming a steady state approximation for the intermediates, show that the rate
of formation of CO:
dlcoj _ , (kY2 1/2
=k, (-;) [CH,CHO]

{50 marks)
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