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[3] 

1 (a A = glycerol ;
B = ester bond ;  I covalent
C = fatty acid or hydrocarbon, chain / tail ;

(b) (i) 2, fatty acid / hydrocarbon, chain / tails ;
(third fatty acid replaced by a) phosphate group ; 

 AVP ; (most) contain, nitrogen / choline (attached to phosphate in, head / polar portion) ; 
[max 2] 

(ii) can form a  bilayer ;
link between, hydrophobic core / AW, and barrier to water-soluble substances ;  A  polar
/ ionic
idea of, hydrophilic / phosphate, head, forming H bonds with water ;
A  facing, water / watery environment / aqueous environment / cytoplasm / cytosol

ref. contribution to fluid nature of membrane ;  
 further detail ; e.g. mainly saturated fatty acids, less fluid e.g. mainly unsaturated fatty 

acids, more fluid 
ref. to control over membrane protein orientation ; e.g. hydrophobic – hydrophobic 
interaction for ‘floating’  proteins  [max 3] 

(c) optimum pH  or  pH at which, lipase / enzyme, works best ; [1]
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(d) (i) pH, decreases / AW, over time ;
steep decrease / high rate, in first 5 minutes ;    A faster 
less steep decrease / levels out, correct time ref ; A slower  
correct, manipulation of data / comparative data quote (ref. to both axes) ; 
e.e.g. pH 8 – 7.3 from 0 – 5 m
pH 7.3 – 6.45 from, 50 / 60, min [2] 

(ii) triglyceride / oil, hydrolysed / broken down / digested, to produce (fatty) acids ;
increasing, acids / H+ / hydrogen ions, decreases / AW, pH ;

accept, triglyceride / lipid, for substrate throughout

 steep decrease
ref. enzyme has high initial turnover rate or high rate of, collision between enzyme and
substrate /  ES complex formation ;

 (because initially) high concentration of, substrate / triglyceride ;

less steep / levelling / plateau,
substrate, being used up / used up / limiting ;
active sites available or fewer enzyme substrate collisions / fewer ES complexes formed;
ref. presence of hydrogen ions, partial denaturation (less steep) / denaturation (plateau);
A description of denaturation [4] 

[Total: 15] 
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[1] 

[1] 

2 (a (i) glycosidic ;

(ii) hydrolysis / hydrolytic ;

(iii) assume that the answer refers to within the cell unless told otherwise
accept any two relevant examples, e.g.
solvent / medium for reactions ;
transport medium ;
maintaining turgidity / keeping firm / prevents flaccidity / AW ;
(raw material / reactant for) photosynthesis / photolysis ;
expansion / elongation / growth ;
maintains, hydrostatic pressure / pressure potential ;
maintains water potential (gradient) ;
 A maintains osmotic gradient / prevents plasmolysis 
stomatal opening ; 
hydrophilic interactions of membranes ; 
(in vacuole) pushes chloroplast to edge of cell ; 
 R hydrogen bonding unqualified by ref. to membranes [2 max] 

(b) spherical / ball-shaped / AW ;
has a tertiary structure ;   ignore quaternary
hydrophilic / polar, groups on outside ;
water soluble ;
 ignore ‘more than one polypeptide’ [2 max] 

(c) (i) active site ;   ignore binding / catalytic [1] 

(ii) 1
2
3

4 
5 
6 
7 
8 
9 

 1 (shape of) U / active site, gives specificity  ;   A ecf from (i) 
substrate, fits into / binds with, active site / U ;   A ecf from (i) 
complementary (shape) / matching shape ;   

A ‘lock and key’ / induced fit   R ‘same shape’ 
further detail of substrate binding to active site ; 
forms, enzyme-substrate / E-S, complex ; 
causes stress in substrate / AW ; 
lowers activation energy / reactions occur at low(er) temperatures ; 
not used up in reaction / remain unchanged / reusable ; 
high turnover number / catalyse many reactions per unit time ; [4 max] 

[Total: 11] 
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3 (a) allow points on annotated diagram
if only diagram drawn, max 1 mark if not annotated
if written response given, only use diagram (if correct) to confirm mark points

A 1 more  A more if correct diagram drawn 
A 2 more 
A 2 more 

1
2
3
4 

 6 carbons ; (v. 5 carbons) 
 6 o xygens ; (v 4)  
 12 h ydrogens ; (v10) 

5 OH groups v 3 OH groups ; 
5 
6 
7 
8 

6-membered ring / pyranose ; (v. 5-membered ring / furanose)
carbon 2, OH (pointing down) / has O ; (v. H pointing down / no O) AW
H and OH other way round on carbon 1 ; AW
H and OH other way round on carbon 3 ; AW [max 3] 

 (b) 

type of bond(s) biological macromolecule 

β,1-4 glycosidic cellulose ; 

α,1-4 and α,1-6 glycosidic amylopectin ; 

phosphodiester mRNA ; 

peptide protein ; 

 R if more than one molecule in box [4] 

(c) condensation / polymerisation / esterification ; [1]
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 (d) 

 replication transcription 

1 DNA polymerase RNA polymerase ; 

2 (free activated) DNA nucleotides RNA nucleotides ; 

3 (complementary) base pairing A-T base pairing A-U ; 

4 both strands, involved / act as template / 
AW 

one strand involved ; 

5 all / AW, the DNA molecule, is copied / 
unzips / AW 

part / gene(s), copied ; 

6 (two) DNA molecules produced 
A DNA produced 

messenger RNA  / mRNA / pre-mRNA , 
produced ; 

7 molecule(s) produced are double-stranded single-stranded molecule produced ; 

8 occurs, in late interphase / S-phase / prior 
to mitosis 

occurs throughout interphase / AW ; 

9 important  in, mitosis / meiosis 
A cell / nuclear, division  

important in, protein / polypeptide, 
synthesis ; 

10 AVP ; 
e.g. Okazaki fragments / breaking and
joining (of DNA) required 

mRNA produced as continuous molecule 

[max 4] 

[Total: 12] 
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[1] 

[1] 

4 (a (i) β glucose ;

(ii) glycosidic ;

(b) many hydrogen bonds within the molecule ;
idea of parallel chains / AW ;
hydrogen bonds between cellulose molecules ;
to form microfibrils ;
held together by more hydrogen bonds to form fibres ; [2 max]

 (c) 

function letter from Fig. 5.1 

organelle that contains DNA H  

structure that transports cell wall material to the cell surface membrane A 

site of transcription H 

site of ribosome synthesis J 

site of photosynthesis D 

[4] 

(d) polypeptide / protein, in (cisternae of) RER ;
to Golgi (apparatus / AW) ;
modification / glycosylation / packaging ;
vesicle(s) formed / transport in vesicle ; A vacuole
membrane of vesicle fuses with cell surface membrane ;
exocytosis / described ; [max 3]

[Total: 11] 
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5 [1] 

[1] 

[1] 

[1] 

(a) glycogen ;

(b) xerophyte / xerophyllic ;   A phonetic e.g. zerophyte

(c) haploid (cell) ;   A monoploid

(d) (primary) producer ;   R first   ignore autotrophic

(e) (nitrogen) fixation ;   A nitrogen fixing bacteria [1] 

[Total: 5] 
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