SECTION3  BLOCKS 3 AND 4 (TMA 02)

Thee gquesrions i Parr A of this Section are designed fo
phve e prerettor i deviving the chenioal rate eqiiativn
predicted by u mechanism, a5 discussed in Block 3.
Farl B covers importand poinis in the general area of
Fepmgencous coralvels {Block 4, Secrions 2 and 3), and
in the particular area of enzyme kinetics (Black A,
Seetion 40

FART A

Thve epueestions vr Parl A test Olfecrives 1, 2, 405, 7 and
& ef Bleek 3.

031 o 34 The reaction between silver{II), Az",
and wanter in sgueous solution exhibits time-independent
stoichiometry, and can be represented as follows:

TAg W ag) + HaO01) = 280 (ag ) + 2H (ag) + $040ed (1)

One of the mechanisms proposed for this reaction
involves the formation of AzOH" s an intermediate:
ki
Ar + H,0 . AgDH" + H' (3.2]
i

AgOH" + Agll —iee 2Ag! + 40, + HY (3.3)

Analysis of this scheme, wsing the steady-stale
approximation, gives a chemical rate equation that
reduces w0 oan expression of the following form when
either & JH*] is much larper than &yl Ag"| or b Ag"] is
much larger than & [H*]:

= kg[Ag" =1H,O1F | H* ] Ax")F i3.4)

Q31 IMk_j[H*] => ka[Ap"], what is the value of & in
the reduced rate cquation 3.47 Select your answer [rom
thee key Tor 300w 033,3,

KEY for Q3.1 1o Q3.3

A 2 E -5
B 1 E =]
C 5 G =2
12 0

032 WL JHY] == kolAg], what is the value of ¥in
the reduced rate eguation 34T Selecr your answer from
ke by for Q300 o O35

033 Mk [ApY] »= &4 [HY], what iz the valwe of ¥in
the reduced rate equation 347 Select your answer from
the key for Q3.1 w035

3.4 With reference 1o the proposed mechanism,
seléct o correct statement from the key.
KEY for Q)54
A The rate of change of concentration of Ag(H*
arising from the hack reaction of the first step (3.2)
aleme v iven by equation 3.5
dlAgOH"] _
ckr

B The rate of change of concentration of (), arising
from the second step (3.3} alone is given by
cuaton 3.6;

dida ]
i

C IFk_[H*] »= ky[Ag"], the reduced form of the rate
couation, equation 3.4, predicts that the overall
order of reaction is thiee.

B IF & [H*] == kslag"], then the First stepocan be
congicderad 1o be an established pre-equilibriam:

E I k;lag] == & [HY, the mechanism reduces 0
twn conseculive irmeversible sieps, the zecond of
which is reie limiting.

&y JAROHHY (3.5)

= M AgOH*J[Ag") (3.6}

F Application of the steady-siate approximation
implies that the concentration of the intermediate,
AgrCH*, a5 mero during the cowrse of the reaction.

PARTH

The gquestions in Part B text Oyjectives |, 2, 3,4, 7 8
enreel {0} eaf Bionck 4.

(}3.5 A possible catalytic cycle for the cobalt-
catalysed hydroformylation of a terminal alkene,
H;C=CHE, iz shown in Figure 3.1 Select from the key
the fwe correct statements concerning the cvele,

KEY for Q3.5

A In the overall reaction scheme, hydrogen is a non-
parficipative ligand.

B Inszicp 2 the oxidation state of cobalt increases by 1.

C Step 3 s an example of oxidative addition.

[ Siep 6 is an cxample of redoctive elimination.

E The hydroformylation reaction 18 more
thermodynamically favourable in the presence of the
cobalt catalyst

F The coordination number of cobalt remains

wnghangred throughoat the cycle,
i Inostep 3 the oxidation siate of coball increases by 2.

036 A single-subsirate eneyme reaction follows
Michaelis—Menten kinedics. When the initial substraie
concentration, [5]g, i5 3.5 » W ¥moldm™?, the initial
rate 15 two-thinds of ats limiting value, What is the value
of the Michaelis constant, Ky, for this enzyme? Select
fram the key the valwe that is closest 0 your answer,
KEY for (3.6

A LOx 10* moldm™
B s =103 moddm?
C 2 10* moldm?

I 23% 10*moldm™

3.5 % W mol dm-*
3% 10 mol dip—®
T3 = 10 mol dm—*
B3 = 10 mol dm—

== Bl - o3



