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1 (a) 40 000 ;;

89 000

if no answer, incorrect answer or answer to too many significant figures, award one mark for
correct measurement – 2 cm / 20 mm / 20 000 µm divided by 0.5
20 000 / AW or 89 (000) × 0.5  = 2.225,            A 90 000 

2.225 0.5             20 (000)                           2.25 
A correct use of standard form [2] 

(b) Mark the first answer on each line if more than one;
If one answer line or two answers left blank, mark first three answers that stand.

features must be structures present in animal cells (look for the positive) 

mitochondrion / mitochondria ; 
nucleus / nuclear membrane / nuclear envelope ;   ignore ‘lying free’ 
nucleolus ;  
DNA associated with, histone(s) / protein(s) ;   A chromosomes / linear DNA 

ignore ‘not naked DNA’ 
(smooth / rough) endoplasmic reticulum ;   A ER / SER / RER ; 
Golgi (body / apparatus / complex) ; 
lysosomes / Golgi vesicles / secretory vesicles ; 

ignore (double) membrane-bound organelles  
large(r) / 80S, ribosomes ;   A anything between 20 and 30 nm centrioles ; 
AVP ; e.g. cytoskeleton, (9 + 2) microtubules, microfilaments, proteasome, peroxisome, 

cilium / cilia, flagellum / flagella [max 3] 

[1] 
(c) cells not sectioned in LS ; ora

A cross-section shown / depends on angle of cut / cut in different planes / end view

(d) ( i) glycosidic ;   ignore covalent  / qualifications of glycosidic1

(ii) a ccept any two likely effects on vegetables or vegetable plants
ignore killed or death

1 
2 
3 

4 
5 
6 
7 
8 
9 

breakdown, of, calcium pectate / middle lamella ;   R breakdown of pectin 
production of (correctly named), sugars / disaccharides / monosaccharides ; 
(plant) cells will not be ‘stuck together’ to each other / AW / described ; 
  tA issue disintegrates / cells not attached to each other 
  R cells disintegrate 
vegetable will become, soft / mushy / inedible / lose firmness or turgidity / AW ; 
vegetable susceptible to other, infections / diseases ;  
starts, rotting / being decomposed ; 
so, change in appearance ; needs to be linked to mp4, 5 or 6 
AVP ;    
AVP ;  
e.g. ref to impaired, transport ignore photosynthesis / respiration
e.g. give off a bad smell / low yield [max 2] 

[Total: 9] 
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2 (a) 1. allele for lactase deficiency is recessive ;   A allele for lactose intolerance
2. parents, heterozygous / carriers ;
3. child homozygous recessive ; [2 max]

(b) ( i) 1. at low temperatures activity of, immobilised lactase is lower (than free lactase) / free
lactase is higher (than immobilised lactase) ; 

2. ref 4 2–43 o C as changeover point ;
3. maximum activity of  immobilised lactase is lower (than free lactase) / ora ;
4. idea of optimum temperature of immobilised lactase 40–45 oC and optimum for free

lactase is 35 oC ;
5. comparative figures at any one temperature ;   (units required for temperature     [3 max]

only)

(ii) assume immobilised   accept ora
1. harder for substrate to reach enzyme ;
2. harder for product to pass out of bead ;
3. accumulation of product leads to product inhibition ;
4. idea of enzyme less able to move leading to fewer ES complexes / AW ; [2 max] 

(c) 1. can re-use enzyme / enzyme not lost / AW ;
2. ref. cost effective ;
3. idea of, easier to purify product / less contamination of product ;
4. greater stability at higher temperatures / thermostable ;
5. idea of, copes with any pH / pH stable ; [3 max]

[Total: 10] 
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3 

[max 3]

(a) spherical / ball-shaped / AW ;  A round(ed) / circular
has tertiary structure ;  R 3D
hydrophilic / polar, (R) group(s), on outside / face to watery exterior ;
hydrophobic / non-polar, (R) group(s), in centre ;
water soluble ;

(b)b) ( idea that plant cell walls and fungal cell walls have different components
fungal cell walls made of, glucans / chitins / fungal cellulose / different components to 
plant cell walls ;  A peptidoglycan / murein 
 A plant cell walls contain cellulose, but fungi do not  
idea of specificity in context of question 
enzymes are specific ; 
 A specificity explained e.g. both substrates not complementary / shape of active site 

specific to one substrate  [2] 

(ii) 1 (at optimum pH) maximum / peak, activity ; A most efficient / works best  
  2 above / below, optimum, activity declines ;  

3 
4 
5 

6 
7 
8 
9 

 A description / graph sketched with pH and rate / activity 
changing pH changes hydrogen ion concentration ; 
hydrogen / ionic, bonds (between amino acids), break / disrupted ; 
hydrogen / ionic, bonds, important in maintaining shape of, tertiary structure / active 
site ; 

 R 4 and 5 if refer to disulfide, hydrophobic interactions, peptide  
at sub-optimum pH 
active site / tertiary, shape altered ; A enzyme denatured  
charges at the active site may be affected ; 
further detail ; e.g. transfer of electrons may not be possible  
the substrate may be altered by pH changes ; R cell wall unqualified 

10 (therefore) substrate no longer fits / ES complexes not formed ; [max 3]

(c) osmosis, defined in terms of water potential / used in correct context ;
0% and / or 0.4%
higher / less negative, water potential outside so water enters ;

0%, higher / less negative, water potential than 0.4%, so cells burst ;  ora 

0.9%  
equal / same, water potential inside and outside cells, water in = water out ; 

A no net movement of water / ref. to isotonic / no water potential gradient 
R ‘no osmosis’ / no movement of water  

1.5% and / or 3.0% 
lower / more negative, water potential outside so water moves out ;  

3.0%, lower / more negative, water potential than 1.5% so cells, smaller / AW ;  [max 4] 

(d) cells, increase in size / burst ;  A vacuole increases in size  R becomes turgid
no cell wall to, prevent cell bursting / withstand (turgor) pressure ;

A idea that cell membrane alone cannot withstand increase in size / bursting [2] 

[Total: 14] 
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4 (a (i) glucose and fructose ;  ignore monosaccharides [1]

(ii) 1

2 
3 

4
5 

6 

77

  active site, gives specificity ;  A specific active site  
ignore ref to specific substrate 
substrate binds with active site or enzyme-substrate / E-S, complex forms ; 
complementary (shape) / substrate fits into active site ;  A ‘lock and key’  
A matching shape  
R ‘same shape’ 

 induced fit / described ;        
further detail of substrate and active site ; e.g. binding by hydrogen bonding, 
e.e.g. transfer of electro
lowers activation energy / described e.g. causes strain in substrate / AW ;
A Ea

 breaks glycosidic bond ;
8 glucose and fructose / products, no longer fit / AW ; [max 4]

(iii) non-competitive (inhibition) ;
irreversible (inhibition) ; [max 1]

(b) (i) idea of, hydrolysis / product formation / further metabolism, lowering sucrose
concentration (in, companion cells / sink cells) ;  
maintains, concentration / diffusion, gradient (between phloem sieve tubes and, 
companion cells / sink cells) ;  
to remove sucrose from the phloem (sieve tubes) ; 
AVP ; e.g.ref. easier transport of, glucose / fructose, through membranes ; [max 2] 

(ii) ref. facilitated diffusion out / may be lost from cells ;
products / glucose / fructose, are soluble / AW ;
(so) will lower the water potential / water potential becomes more negative ;
causes water to move into cells by osmosis ; A osmotic, problems / stress
reactive / easily metabolised, qualified ; e.g. so interferes with, other metabolic
processes / cell chemistry  A more reactive than starch [max 3] 

[Total: 11] 
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55 (a 1

2

3

4

oxygen availability low (when soil is flooded) ; 

plants carry out anaerobic respiration ; 

ethanol produced ; 

roots can continue to respire ; [2 max] 

(b) (i)  (store of) nutrients ; A named nutrient ignore food / water / fibre 

for, germination / growth of embryo ; [2]

(ii) protein in aleurone layer ;

which is removed in white rice ; ora [2] 

[1 max]

(iii) endosperm makes up a greater proportion of the total mass in white rice ;
or
brown rice has more, lipid / fibre / protein, than white rice so less
carbohydrates per gram ;

(iv) 1 cheap source of food ;

2 high, energy value / fibre content ;

3 high in carbohydrate ;

4 contain wide range of nutrients or three named nutrients ;

5 cereal grains store well ;

6 because they contain very little water ; [2 max] 

[Total: 9] 
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