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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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2  [1] (a) 7.0 nm ;

(b) K permits movement of, ions/(small) water soluble molecules/
charged/polar/hydrophilic/any e.g. ;  
facilitated diffusion/active transport ;    [max. 1] 

L cell recognition/(surface) antigen/receptor/cell adhesion/cell marker/ binding site ;  
forms hydrogen bonds with water to stabilize membrane structure ; [max. 1] 

M barrier to, water soluble compounds/ions ; 
allows passage of lipid soluble substances / named e.g. ; 
ref hydrophobic interactions with integral proteins ; 
ref structure of fatty acid tails maintains fluidity ;   [max. 1] 

N regulates, fluidity/stability ;  
storage ;  
restricts movement of phospholipids ; 
influences permeability of membrane ; [max. 1] 

[4] 

[max. 2] 

[max. 2] 

(c) idea of large molecule ;
polar ;
water soluble/not lipid soluble ;  A hydrophilic
A not able to pass through phospholipid bilayer / AW

(d) facilitated diffusion because the rate of uptake increases with increasing glucose
concentration, up to a plateau/constant rate ; A figs to explain because no more
proteins available/all proteins in use ;
if passive diffusion rate would continue to rise ;
cannot be active transport as rate would be independent
of concentration (except at low concentration) ;

(e) (active transport) uses, energy/ATP, to move (substance) against
a concentration gradient ; ora [1] 

[Total: 10] 
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3 (a 1 mitochondrion ;   A mitochondria   
A outer mitochondrial membrane 

2 produces / synthesises / AW, ATP ;; A release / supply, ATP / energy  
R produces energy 
R ATP energy   

3 

 or 

for outer mitochondrial membrane  allows exit of (synthesised) ATP to cell 

example of use of ATP in liver cells ; 
e.g. for synthesis of, cholesterol / glycogen / protein / biological molecules / polymers /
AW
intracellular movement of vesicles
exocytosis / endocytosis / bulk transport
active transport  [3]

(b) (i) lipoproteins are soluble ;
cholesterol is not water-soluble ; 
cholesterol surrounded by / lipoproteins have, phospholipid heads / proteins, that are 
hydrophilic ; AW 
allows transport in blood ; [max 1] 

(ii) cholesterol needed for
making / components of, membranes ;
membrane stability ;
regulating the fluidity of, membranes / phospholipid bilayer ;
production of, steroid hormones / named steroid hormone ;
AVP ; e.g. helps prevent entry of, ions / polar molecules [max 2] 

(c) vesicles travel to cell surface membrane ; A travels through cytoplasm towards space
between cells
exocytosis ;
vesicle / membrane, fusion (with cell surface membrane) ;
contents / cholesterol, released ; [max 2]

(d) glycosylation / adding sugar molecules to proteins / making glycoproteins ;
 A modifying proteins 
phosphorylating proteins ; 
cutting / folding, proteins ; 
assembly of polypeptides into proteins (with quaternary structure) ; 
AVP ; e.g. lipid synthesis  

ref. lysosome formation  [max 1] 

[Total: 9] 
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4 (a) 1. multicellular ; 

2.. (cells are) differentiated into tissue ;

3.. autotrophic / photosyntheti ;

4.. eukaryotic (cell ;

5.. starch is storage compoun ;

6.. (some have) chloroplasts / chlorophyl ;

7.. cell wal ;

8.. made of cellulos ;

9. plasmodesmata ;

10.0. large (central) vacuo ; [max 7] 

(b) 1. 0.5–1.0 µm, diameter / width ;

2. double membrane ;

3.. inner membrane folded / crista ;

4.. hold, stalked particles / ATP synthase / ATP synthetas ;

5.. site of ET ;

6.. ref. + and intermembrane space ;

7.. ATP productio ;

8.. oxidative phosphorylation / chemiosmosi ;

9. matrix  is site of, link reaction / Krebs cycle ;

10.0. enzymes in matr ;

11.1. 70S ribosom ;

12.2. (mitochondrial) D ; [max 8]

[Total: 15] 
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5 (a (i) 1 diffusion through (freely permeable) cell wall;
2 membrane is partially permeable ; A selectively  
3 osmosis across membrane (into cell) 
4 (only) some water may pass between phospholipids (across membrane);  
5 movement across membrane facilitated by aquaporins ; 

6 ref. down water potential gradient / from high water potential to low water potential;  
A from a higher / to a lower, water potential if in context 

7 AVP ; e.g. further detail about aquaporin (hydrophilic channel) [max 3] 

(ii) 1 increases permeability of membrane to water ;
2 idea that osmosis across bilayer does not supply cell rapidly enough with water (that 

needs to pass on to surrounding cells) ; 
3 idea that phospholipids are relatively impermeable to water ; 
4 idea that water cannot pass / only some water passes, through hydrophobic  

region of membrane / AW ; [max 1] 

(b) pathway via, cells of cortex / cortical cells, and endodermis / endodermal cells ;

symplast pathway, described as
cytoplasm and, plasmodesmata /  vacuole(s) ;

(out of cell to) apoplast pathway, described as
cell wall pathway ;

Casparian strip / suberised cell wall, of endodermis, impermeable to water ;
(so) pathway only via, symplast / cytoplasm ;

AVP ; e.g. reference to pericycle
reference to passage cells of endodermis
vacuolar pathway (unless given in mp 2) [max 3] 

ra(c) (i) stomata are open (to absorb carbon dioxide for photosynthesis) ; ora

(ii) rate of transpiration, (almost) always / AW, higher / higher at night, in A / mutant
plants ; ora
A expressed in terms of water loss
at night only cuticular transpiration / no stomatal transpiration ;
idea that during day stomatal transpiration same for both ;
(so) differences because of less effective cuticle ;
comparative data quote ; [max 3] 

[Total: 11] 
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[1]

[1]

6 (a (i) circle around one or two variable regions ;

(ii) line(s) between one light polypeptide and one heavy polypeptide,
line(s) between the two heavy polypeptides ;
maximum of six lines in each site

(iii) 1 (disulfide) bonds are between, cysteine(s) / cysteine residues ;
 A between R groups    S-H   S-H  
2 covalent bond ;  
3 strong bond / not easily broken ; 
4 hold, polypeptides / chains / protein , together ;   R proteins / strands 
5 (in protein with) tertiary / quaternary (structure) ; 
6 maintain shape / stop loss of shape / prevent deforming ; 
 A 3D structure   R structure unqualified [3 max] 

(b) 1 
2

3 
4 
5 
6 
7 
8 
9 

secreted / synthesised / produced / released, by, plasma cells / B lymphocytes / B cells ; 
combines / AW, with, antigens / pathogens / toxins / viruses / bacteria / microbes ; 
A ‘bonds with’ / ‘sticks to’ / ‘attaches to’   R ‘disease’ 
ref to, specificity / described ;   in context of antibody / B cells / antigen 
variable region is antigen binding region ;   R ‘receptors on antibodies’ 
neutralises toxins / antitoxin(s) ; 
lysis of pathogens / described / lysin(s) ;   R breaks down 
prevents viruses entering cells ; 
clumps / agglutinates / aggregates / AW, bacteria ;   R ‘coagulation’ 
opsonisation / opsonins ;   A enable recognition  

10 coats / AW, bacteria to facilitate phagocytosis ;   only in context 8 or 9 
11 receptors on phagocytes for constant regions (of antibodies) ; [4 max]

(c) 1

2 
3 
4

(carrier / channel protein for) facilitated diffusion / described ; 
A action of (co-) transport protein described 
(carrier protein for) active transport / described ; 
cell recognition / distinguishing self from non-self / act as antigens / AW ; 

 receptor ;  A binding site qualified in terms of, hormones / neurotransmitters / cytokines / 
cell signalling molecules ; 

5 
6 
7 
8 

T-cell receptor / described ;
cell (to cell) adhesion / described ;
enzyme ;
form (hydrogen) bonds with, water / fluid surroundings, to stabilise membrane ; [3

[Total: 12] 
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