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1 (a P – moves, polar substances / hydrophilic molecules / ions, through membrane / in or
out (of cells) ; 
A facilitated diffusion / active transport / described 

Q – receptor / recognition site / cell recognition / binding site ; 
A cell adhesion / ‘receives’ named signal 
A stabilises membrane (as forms hydrogen bonds with water) 

R – regulates / AW, fluidity of, membrane / (phospholipid) bilayer ; 
A contributes to hydrophobic layer / impermeability to ions [3] 

[1] (b) 7.0 nm ;

(c) fluid
idea of phospholipid (and protein) molecules, move about / diffuse (within their
monolayer) ;

mosaic to max 1 
protein (molecules), interspersed / scattered / not a complete layer / AW ; 
different / AW, proteins (molecules) ; [max 2] 

(d) 1 water molecules are polar ;
R hydrophilic / charged 

2 idea that few polar molecules pass through the phospholipid (bilayer) ; 
ora for non-polar molecules 
A none pass / repelled 

3 core of membrane / phospholipid tails, are hydrophobic ; 
A hydrophobic core 

4 channels (through aquaporins), are hydrophilic ; 
A core of channel proteins / described as R-groups of amino acids 

5 (aquaporins) increase permeability of membrane to water ; 
6 example ; 

e.g. root hairs / small intestine epithelium / nephron
7 role of water in a cell ; 

 e.g. solvent / reactant / reaction medium / turgidity or support in plant cell
ignore references to osmosis / bursting / crenation / regulationegul 3]

[Total: 9] 

Dr. Asher Rana www.chemistryonlonlinetuition.com asherrana@chemistryonlinetuition.com



2 (a A = chloroplast ; A granum / grana
B = (intercellular) air space ;
C = nucleolus ; A nucleusucl

(b) two marks for correct answer
9 (µm) ;;
award one mark if not to nearest micrometre, 9.3 / 9.28
or correct measurement incorrectly converted but correct formula used

64 / 65 / 66 mm ÷ 7000 [2] 

(c)c) phospholipid bilayer ;
 A lipid bilayer

2 phospholipids have, phosphate / hydrophilic, heads, and, hydrophobic tails / fatty 
acid chains ; 

3 ref. to, labile nature of bilayer structure / phospholipid (molecules) moving (within 
their monolayer) ; 

4 protein molecules, interspersed / scattered / not a complete layer / AW ; 
5 many / AW, different / AW (protein molecules) ; 
6 example of type of protein ; 
7 idea of (most) proteins, moving / not in fixed position ; 
8 reference to cholesterol ; [max 4] 

(d) 1 ref. to movement, down water potential gradient / from high(er) to low(er) ;
2 apoplastic / cell wall, pathway from xylem to cell walls of (palisade mesophyll) cells ;
3 ref. to osmosis ; in context of movement, into cell / through cell surface

membrane / through tonoplast, 
R osmosis from xylem to vacuole 

4 symplastic / cytoplasmic, pathway (within cell) ; 
5 via plasmodesmata ; in context of water arriving from adjacent cell 
6 ref. to channel proteins / aquaporins ; 
7 solutes / named, in vacuole ; [max 3] 

[Total: 12] 
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3 (a) (i) 1 obvious bilayer (of phospholipids) shown, phospholipid with single head and two tails;
must have inner / outer membrane label(s) to gain mp 2 and 3 
allow 1 mark if both glycoprotein and glycolipid on one side and no inner / outer label 

 2 glycoprotein la belled;  A glycocalyx for one mark, must have inner / outer label 
 3 glycolipid l abelled; 

4 one type of protein drawn and labelled as protein; 
 treat description as neutral 

 5 protein type qualified; e.g. if protein is labelled as 
must extend into hydrophobic core and be in phosphate head 
portion 

must extend across / through bilayer if channel protein must 
show channel 
must be on surface / on one side  

 integral / i n trinsic 

 transmembrane /  
 transport / ca rrier /  
 channel / p ore  

peripheral / extrinsic 
 aquaporin  
 gated p rotein 

 6 cholesterol, la belled; m ust extend into hydrophobic core  
if, circular / globular, must be smaller diameter than phospholipid head or have a single 

 tail  
 R if indistinguishable from a protein drawn on diagram 

7 detail of phospholipid, labelled; e.g. phosphate / hydrophilic head 
fatty acid / hydrocarbon / hydrophobic tail 
saturated / unsaturated fatty acid tails  

8 hydrophobic core, labelled;  
 look for label to include both layers 

 9 AVP; e.g. cytoskeletal filaments [max 5] 

(ii) fluid
 1 molecules (of membrane) move about / AW; A idea of membrane flowing 

2 further detail; ref. to phospholipid and protein molecules moving or ref. to (lateral) 
 diffusion 

phospholipid and protein molecules move about = 2 marks 

 mosaic 
3 protein molecules, interspersed / scattered / not a complete layer / AW; 
4 many / AW, different / AW (protein molecules); [max 3] 

[Total: 8] 
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4 (a) P to protein on right hand side (closed carrier protein) ;
Q to channel protein on left (open carrier protein) ; 
allow 1 mark if P and Q wrong way round 

R to, central / left, sugar chain on glycoprotein ; 
to circles of phospholipids on the lower surface ; S 

T to cholesterol ;  
accept names instead of labels  
accept if letters put on the appropriate structures without using label lines, letter must 
be within each structure [5] 

(b) a ttachment (of bacteria) to receptor(s) ;   AW
ref. ability to attach to antibody (bound to antigen on bacterium)

infolding / invagination / AW, of membrane ;   A membrane engulfs  A pseudopodia 
form (round bacterium) 

fusion / AW, of membrane ; 
formation of, vacuole / vesicle ; [max 3] 

[Total: 8] 
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[1]

[1] 

[3]

5 (a (i) Vibrio cholerae ;

(ii) active transport / described as movement against concentration gradient ;
A facilitated diffusion / described

(iii) (bacteria) leave infected person in faeces / AW ;
(bacteria) enter water supply / AW ; A idea of contaminated, food / utensils
(bacteria) ingested by uninfected person ;

(b) must be in context of B-lymphocytes  /  B-cells  / plasma cells
max 3 if T-cells

secondary response A  ora
presence of memory cells / AW (giving larger numbers) ;
ref. increased chance of, encountering antigen / antigen presentation / clonal selection ;
ref. larger numbers cells following, clonal expansion / AW (cf primary response) ;
(so) shorter duration for onset of antibody production ;
(so) higher antibody concentration ;

secondary response antibody production (by plasma cells) lasts longer ;
AVP ; e.g. faster rate, plasma cell / antibody, production, ref. longer-life of cells
involved in secondary response  [max 4] 

(c) 1
2
3
4
5
6

7
8
9

 poor sanitation / no treatment of faecal waste / AW ; 
contamination of (drinking) water supply ; 
poverty, qualified / poor living conditions  

 poor hygiene ;  
poor / lack of, (health) education about transmission ; 
ref to natural disasters ; e.g. assistance / aid / medical help / AW, cannot arrive in 
time 
ref. refugees / displaced people ; 
lack of, water purification equipment / bottled water / AW ; 
no rehydration therapy available (at time when needed) ; 

10 no (effective) vaccine ; 
11 further detail ; (bacteria live in gut, where immune system is not effective) 
12 AVP ; e.g. contamination of vegetable plots with faecal waste, ref. to different 

strains  [max 4] 

[Total: 13] 
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6 (a (i) A phospholipid ; (1)
B protein ; ignore protein descriptions  R glycoprotein  R lipoprotein (1) [2] 

(ii) polar / hydrophilic, head / group ;
attracted to / AW, water / aqueous environment ; A water-loving
ref. hydrogen bonding (polar head to water) ;

non-polar / hydrophobic / hydrocarbon / fatty acid, tails / chains / groups ;
repelled by / away from, water / aqueous environment ; AW  R water-hating [max 3] 

(b) C any one of
(channel) allows, ions / water / polar molecules / water-soluble molecules / 
hydrophilic molecules, to, pass through membrane / enter cell / leave cell ; 
R transport, without qualification e.g. across, through  
facilitated diffusion ; 
active transport ; (max 1) 

D any one relevant e.g. 
cellular recognition  
cell identification  
antigen  
cell signalling  
receptor  
binding site  
ref to hydrogen bonding with water / forms bond with water to stabilise membrane 
cell adhesion  (max 1) [2] 

(c) 1764 ;;

if correct working (588 × 3) is shown, but no answer or incorrect answer, award one
mark [2] 

[Total: 9] 
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