5.
(i)
without inhibitor
1
more, PABA / substrate, molecules enter active site:

ACCEPT more successful collisions between substrate and active site
2
more, enzyme substrate complexes / ESCs, formed;

3
at low concentration not all active sites occupied / at high
concentration all active sites occupied;

ACCEPT active sites filled / no free active sites
DO NOT CREDIT active sites run out
4
achieves / reaches, max (turnover) rate / Vmax;

ACCEPT ‘cannot work any quicker’
DO NOT CREDIT ‘optimum rate’ or ‘rate levels off’

5
(at high substrate concentration) enzyme concentration limiting;

3 max

(ii)
with inhibitor
1
inhibitor / sulfonamide, can, fit / block / bind to / compete for, active site;

2
(occupies it) for a short time / temporary / reversibly;

3
fewer active sites available (for substrate) / AW;

ACCEPT substrate can’t access active site 

4
(idea of) more substrate reduces chance of inhibitor getting in;

ACCEPT more ESC formed in context of overcoming inhibition / substrate can out-compete inhibitor

2 max     [5]
23.
at optimum temp - max 3 marks
molecules in culture have kinetic energy;
(frequent) collisions between enzyme and substrate molecules;
more enzyme-substrate complexes formed;
max rate of reaction / protein production achieved;

at higher temp - max 5 marks
(at higher temperature) molecules have more kinetic energy /
collisions occur more frequently and with more energy;

molecules vibrate and, bonds/ hydrogen bonds, broken;
tertiary structure / 3D shape, of enzymes altered;
active site loses, precise / complementary, shape;
enzymes are denatured;
substate molecule no longer fits active site;
(may be) irreversible so reaction/ protein production stops; A fungus destroyed           [8] 

31.
1
no (suitable) enzyme (in gut) to digest sucralose /
sucrase will not act on sucralose / AW;
2
enzymes, are specific / only act on one substrate;

3
complementary shape;
4
idea that (C/ on sucralose instead of OH) gives different, shape / structure;
5
no ESC (enzyme substrate complex) / substrate will not fit intoactive site;
6
AVP; e.g. further detail of enzyme-substrate interaction
4 max        [4]

33.
(i)
not enough points plotted / experiment not carried out at
enough (different) pH values;
only 1 point between 3 + 4.3 / no points between 3.25 + 4.3;
don’t know / uncertainty of, rate between those points /
where peak should be / where optimum is;
3.25 reading might be anomalous;
cannot draw, curve / line of best fit;
rises to, 3 / 3.25, and falls after 4.3;
2 max 

(ii)
note ~ enzyme is completely inactive at pH 7


loss of tertiary structure / loss of 3D structure / (enzyme) denatured;
(change in pH/[H+]) alters charge distribution on (enzyme) molecule;
hydrogen / ionic, bonds affected;
changes (shape of) active site;
enzyme substrate complex cannot be formed /
substrate not attracted to active site /
substrate cannot bind to active site / AW;
2 max        [4]

34.
mark each section (E, S and C) to max shown

E
enzyme concentration ~
1
reaction (rate) increases with increased enzyme; A high / low
2
more active sites available;
3
in excess substrate / as long as enough substrate (molecules
available to occupy active site);
4
(as reaction progresses) the rate will decrease as substrate,
used up / becomes limiting; R plateau
E

(3 max) 

S
substrate concentration ~
1
reaction (rate) increases with increased substrate; A high / low
2
more, molecules available to enter active site / ESC formed;
A more successful collisions
3
reaches point where all active sites occupied;
4
no further increase in rate / reaches Vmax; A plateau / levels off
5
enzyme conc. becomes limiting / unless add more enzyme;
S

(3 max)

C
competitive inhibitor ~

1
inhibitor has similar shape to substrate;
2
can, fit / occupy, active site;
3
for short time / temporary / reversible;
4
prevents / blocks, substrate from entering active site;
5
rate determined by relative concentrations;
6
little inhibition / rate little reduced, if substrate conc. > inhibitor conc.; ora
7
ref to chance of, substrate / inhibitor, entering active site;
8
effects can be reversed by increasing substrate conc.;
C

(5 max) 


general points ~

10
drawing a suitable graph to illustrate point made with labelled axes;
11
ref to optimum (rate);
9 max

QWC ~ legible text with accurate punctuation, spelling and grammar
1         [10]

 41.
(i)
breaking a bond with the addition of water; A named bond
1

(ii)
fatty (acids produced);
[H+] increased / more acidic / products are acidic / acids produced;

‘fatty acids produced’ = 2 marks
2

(iii)
do not credit, substrate used up / lack of enzyme / end product inhibition


pH, too low / not optimum;           A too acidic
enzyme denatured;
equilibrium reached;
further detail;
2 max

[5]

 42.
reduces rate;
A stops
R inhibits
fits into, allosteric site / site other than active site;

A ‘fits into active site permanently’
alters, shape / charge, of active site;
so substrate cannot, fit to active site / bind to active site / form ESC;
will not reach Vmax;
increasing substrate concentration has no effect (on the rate);
3 max

[3]

54.
(a)
active site correctly labelled;
1

(b)
C;
1

(c)
shape of active site;
complementary;
correct shape / correct molecule / correct substrate / C, will, fit /
form ESC;
any other shape / any other molecule / any other substrate /
A / B / D / E, will not;
award 2 marks if candidate writes ‘only correct …..’)
3 max

(d)
look for points relating to the substrate changing shape
ignore refs to enzyme changing shape


puts strain on the bonds in the substrate / bonds break more easily;
A weakens bonds


lowers activation energy;
AVP; e.g. referring to anabolic reaction
1 max
[6]

61.
active site;
1

[1]

66.
(a)
(malonate) same / similar, shape as, succinate / substrate;
A idea that inhibitor is complementary to active site


binds to / fits / blocks, active site;
for a limited time / reversible / may leave / AW;
R does not bind permanently


prevents, formation of ESC / substrate from binding; AW
no / less, product formed; A suitable ref. to conversion of succinate
max 3

(b)
rate increased;
greater chance of substrate binding with, active site / enzyme; ora
more, product formed / substrate converted;

will reach Vmax / rate unaffected, if great excess of succinate;

AVP; e.g.
graph of rate against substrate concentration

effect of time (using up substrate)
max 3

[6]
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