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Figare 6.1  Two reactions, for use with Q6,12 key ems C and £

(13 and (.14 These guestions are concerned with

the following cneyme-catalyied reaction:
5ap {11}

For a fixed concentration of eneyme; [Ely, added whs

reaclion mixture, the reaction follows Michaelis-

blcnren kinetics; that is, it has the following dependence

ol mmateal rade, -y, ool subsieale concentration, |3,

VISl

J = —— [+ I s
° = Ko+ Sk i

Q6,13 Use the mivrmaton proveded o select the one
imcorrect statement from the key.

KEY for Q6.13

A A plot of |5, against [5]; should be o stragaht
lime with o sbogse exqual 1o BV

B When [5]; <= Kg 8 plot of In Jy versis In [5); iz a
straight line of gradient 1.

C AL high substrate concentrations, a plot of J; versus
[ levels off ab the value S5 = ¥,

D00 a plod of Wy against V[5], i a steaight line with
slope equal o 4.0 = 10 5 and intercept (when LTS,
= (1) equal 10 2.0 % 10f mol-! dm? 5, then the value of
K, For this enzyme is equal to 5.0 102 maobdme!

E The value of K, governs the range of suhsiraic
concentrations aver which the initial rate approsches
itz limiting value.

F Considering initial rates, when K, << [5]g, the
reaction i3 weroth order with respect o the subsirae

26,14 Two possible mechanisms for the eneymie-
catalvsed reaction in cquation 6.1 1 are a5 follows:
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The chemical rate equation predicied by Mechamsm A s
given by the following expression:

KI5k Ely

{[EL.T_EE | + |5||:-]
ko

Examine the stmemeniz in the key and select rwe thar

wre imcorrect.

KEY for Q614

A According to Mechanism A, the conceniration of the
frec enzyme is given by [E] = [Els - 15-E]

B According to Mechanizm A, if k| »> ks, then
K, = Kp. where K is the dissociation consiant of

the eneyme=subsirae complex:

IrI
SE+—8+E

0 According to Meckanizm A, if Ky << |5k, the
conceniration of the free enzvme i= similar (o that of
the eneyme thal was added o the inial resction
mixiure ([Elg).

I In Mechanism B, the substrate—cnzyme complex.
5.E. is not part of the catalysed route from reactant
i prosdoizt,

E I a pre-sicady-state study of reaction 611 shows a
‘burat’ in the rate of product formation a0 the stan of
the regction, this sugzesis that the reaction path is
miore likely wbe Mechomism A tham Mechanism B

PART E (Topic Stdy 1)

06.15 Az o global and annual average, the
temperaiure and pressure al an altitude of 35k can be
loken to be T = 235 1K and p = 5.4 mbar, and the
mixing ratio of oepne, O, i iypically 8.0 ppomy. Use
this mnlormation, together with the seal pos equation, w0
cztimate the conceniration (or strictly, the number
density) of orone at 35 k. Select from the key the
vitlue thal is closest i vour answer.

KEY lor 06,15

A L3x 102 om-? E. I3% 0% gm-
B2l =108 omed Foo2ix 10 em3
T 1.53%10% em? G 13x%10Mem™?
e S [ LT H 2110 em?
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