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A proposed  mwchapism for the  reaction can be
represented in simplified form as follows (the aructures
of the mtermedine oms, Mo oamd Y are included in
Figure [}
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1) o marksy Dvaw, and label, a catalyiic cycle o
represent the proposed mechanizim,

(i1} {5 mreerks)  Assuming thal the second step (feaclion
13) is rate-limiting. derive the chemical e equation
predicied by the proposed mechanism, and comment o
whether the capression you oblain 1= consisient with the
experimentsd Boding that veaction T is basc-catalysed.

(i 08 marks)  Inoa kinetic study of reaction 11 gt 2
fimed tempersiure and pH, bol wsing different initial
concentrations of cthanal, [Aj,, it was found tar a plog
of Tty versuos In | A, was lincar with a slope of one, (Jy
is the Enitial rate of reaction. )

Iiﬂtg;;-u_m carefully o this nformation, taken iopether
awith that in part (i), enables a distinchon fo be nusde

1 CAd between siep 2 and the forward reaction in step 1 as

'IE|'||_1HH'F|_'IIEi-|_i|;!H lor the rate-loiting stepinc the overall
concdensation resciion. { 50— F¥ wards)

Dnestion 3

This cueestion carvies 2%% of the muarks for thix
asstgenned, and tesrs Objecrives 8, and @ of Bilock 4

A pair of Eoenrymes, A and B, which caalyse the
conversion of the same substeate (5) into the same
product (P, wene molsted from different ssees wathin
the same orconism: wath each of the ensymes, e
reschion catalvsed obeys Michaelis-Menten kinclics.

{a) (15 marksy Table 1 lists initial rate data for the
catalysed conversion 5 = Pl room temperaiure in the
presence of the sume (smalll concentrabion of enzyme A,
Pre a suitalde graphical method o determine the values
of 1he Michiclis—Menten parmmeters -V oand K for
enzyme AL Include  your ressoning  and  show  all
ecessary valucs in tabular foom,

Tahde 1 Initiad mie daia for the cotalysst conversion 5 =+ P
Al pooin e i e presesee of the same concentration
il erespime A,
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(b0 (1 mravks)  Followimge aosimilae experimental study
of the catalysed conversion § — P in the presence of the
same (small) concentration of enzyme B, the Michaelis—
Menten paramieters for enzyime Bowene determined oz

Vo= 6248 w0 10 mol dm- 5!

K. =138 % 10~ mod dm-?

Wirle the aid af an appropriate lalelled skercli, explam
the experimental significance of the quantities ¥V amd K,
and compare the kinetic choracteristies of the paoe
isoenzymes in erms of their different values for these
parimelers.

State, giving vour reasons. which of the two oenzymes
oceurs in bisswe that s likely 1o experience higher
congentrations of the sahsiraie.

Question 4

This question carries 25% of the marks for this
oxsigament, and tests Objectives 1, F oand & of Topie
Sruay 1.

The scientific input 1o the cvolving provisions of the
Montren] Pritecol draws on ihe work of the Workd
Meteorological Organization (WO Global  Ozone
Research and Monitoring Project. Several key findings
fresm @ recent comprehensive report (WMCY, Sedearific
Aszessment of Ozeme  Deplevion: 108 can be
suimnmariacd as follows:

The toal chlorine loading of the ammesphens
reached a peak of 3.7 ppbov, in 194, and is now
slowly declining. It is expocted to full 1w 2 ppby.
in about 2050, given full compliance with the
Maontreal Protocol and s subsequent amendmenis

# The total bromine bomsbing of the simosphers
colinees (o increase, due mainly 10 emissions from
the halom “hizk” stored in fre-Mahting cguipment
andd o new prodection of halons in developing
countres, :

+  From 1979 g 1997, the observed losses in the
gt of orone overhead  have  otalled  show
S5—6% o mid-fasitndes in both hemispheres. The
hulk oof this decling in wial ozone has ken place in
the loower sirplosphene,

This yuestion 15 concerned with various processes that
comiribute 1o oeome loss in the  mid-lalitede fower
stratpsphere. The “standard” catadyine cyches involving
HO,, MO CHO, and Br(), species discossed in Topic
Suuly 1, Section 3 (see Figure 11 on p, 17T} do nol
operate efficiently m the fower sirplosphere,  because
there is insulTicient atomic oxygen af these altitudes.
Instend, the major eyeles in the lower stratosphere have
the net effect of catalysing the following reaction:

Wy ——3 30 (15

The most imgortant such cycle in the natueal (i,
unpolluted ) mid-laitude lower sieatosphene invelves the

HO + 0y —25—5 HOha+ 0 i 16
/ HOG + Oy —2 5 HOs + 20, (17}
poet: Yy e B (15}
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