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1 (a) M – palisade ;

N – vascular bundle / phloem and xylem / vein ; [2]

(b) 1 

2

3

4

5

6

7

8 

ref. ABA absence ; 

 H+ transported out of guard cells, actively / using ATP ; 

 low H+ conc / negative charge, inside cell ; 

 K+ channels open / K+ diffuses into cell ; 

water potential of cell falls ;   A decrease in solute potential 

water moves into cell by osmosis ; 

volume of guard cells increase / turgor increases ; 

guard cells: 
have hoops of cellulose microfibrils which ensure increase in length rather than 
diameter ; 

9 have ends that are joined together ; 

10 have, thicker inner walls / thinner outer walls ; 

11 curve apart / bend, (to open stoma) ; [6 max]

[1]

[2 max]

[1] 

(c) (i) cyclic photophosphorylation ;

(ii) photolysis ;

(water splits into) 2e–, 2H+ and (½)O2 ;

enzyme is involved ;

(iii) ATP ;

(iv) hydrogen carrier ;

GP, reduced / hydrogen added ;   R H2

to, TP / 3 carbon sugar ;

uses ATP ; [2 max]

[Total: 14] 
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2 (a 1

2

3

4

5

6

7

very extensive root system / roots go very deep ; 

small surface area of leaves ; R narrow leaves 

leaves roll / presence of hinge cells ;    A bulliform 

leaves / stalks, have waxy covering / thick cuticle ; 

high silica content ; 

stomata, reduced in number / in sunken pits ; 

idea of supporting tissue ;  e.g. sclerenchyma  [max 2]

(b) (i) 1. (ABA concentration) increases from day 3 / 4 to day 7 then decreases
(to day 8 / 9 /10)  or peaks at day 7 ; 

        ignore units 2. comparative figs (2 ABA concentrations at 2 days) ;
e.e.g.1 at day 4 and 10 at day

3. as water potential decreases concentration of ABA increases / ora ;

4. no response until water potential drops below -600 to -800 kPa ; [max 3] 

(ii) fall in water potential causes, stomatal resistance to increase / closure of
stomata ;     A ora

increase in ABA concentration causes, stomatal resistance to increase /
closure of stomata ;     A ora

detail of mechanism ; e.g. turgor of guard cells / proton pump / flow of K+  [max 2]

(c) stomatal closure reduces water loss ;    R stops / prevents

by transpiration / (by diffusion of) water vapour from leaves ; [2]

 [Total: 9]
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3 (a one mark for the stages of the cell cycle in the correct sequence
one mark for correct matching of each stage with a cell

stage of mitosis label from Fig. 1.1 

prophase A / H ; 

metaphase G ; 

anaphase C / E / F ; 

telophase ;  ; 

[5] 

(b) microtubules / spindle (fibres), attach to centromere / kinetochore
(of chromosome during prophase) ;  I metaphase  

arranging / aligning / orienting / AW, chromosomes at the equator /   
plate ;  metaphase R centre  

fibres, shorten / contract / retract ; A microtubules disassemble / AW   
move / pull, (sister) chromatids / (daughter) chromosomes, to opposite poles  

 / centrioles ; 
idea that equal number of chromosomes in each daughter, nucleus / cell ;  [max 2] 

(c) maintaining number of chromosomes ;
ensuring genetic stability / maintaining genetically identical cells / AW ;
asexual reproduction ;  A vegetative reproduction / cloning
cloning / clonal expansion, of (named) lymphocytes ;  A B / T cells
replacement of (worn out / dead / damaged) cells ;
regeneration, of (named) tissues / organs ;
(wound) repair (of tissues) ;   R repair of cells
ref. to production of gametes ;

e.g. mitosis in gametogenesis / gamete production in plants
R ‘copying of cells’ [max 2] 
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(d) (i) accept biological N fixation or Haber-Bosch process for mp1

1 either 
converts, (inorganic) nitrogen / dinitrogen / N2, into organic nitrogen / 
ammonia / NH3 / ammonium / NH4

+ ;  R if nitrate given 
or 
lightning converts, nitrogen / ammonia / NH3 / ammonium / NH4

+, into, 
nitrite / nitrate (ions) ; 

2 

3 

4 

5 [max 2] 

(ii) 1

reduces nitrogen / breaks triple bond ; 

makes (fixed) nitrogen available to, legumes / other organisms /  
community / AW ; A ref. to amino acids / proteins  

not to be awarded if it follows nitrification 

increase soil fertility ; 

balances the loss of fixed nitrogen in, denitrification / ocean deposits ; 

 idea of decay / decomposition ; 
e.g. breakdown by, (saprophytic) bacteria / fungi

2 

3 

4 

5 

6 

7 

8 

9 

legumes eaten by, detritivores ; A named detritivores 

decomposers produce proteases ; 

to, hydrolyse / convert / change / AW, protein to amino acids ; 

amino acids are deaminated ; 

(amino acids) to, ammonia / NH3 / ammonium (ions) / NH4

+ ; 

nitrifying bacteria / Nitrosomonas, convert ammonia to nitrite (ions); 

nitrifying bacteria / Nitrobacter, convert nitrite to nitrate (ions) ;  

if mp7 or mp8 not awarded allow one mark for the following as mp9
(named) nitrifying bacteria convert, ammonia / ammonium, to nitrate  

(ions) ; 

mp10 only to be awarded following nitrification 
10 nitrate (ions) used for making, amino acids / proteins (hence increase in  

growth of cereals) ; 

[max 2] 

[Total: 14] 
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4 (a)

[2] 

[2] 

[1] 

(b) large surface area
(to get) more, light / carbon dioxide ; A gas exchange I oxygen

thinness
small(er) / short(er) / reduced, diffusion distance for gases OR
fast(er) diffusion of gases ; A named gas, either CO2 or O2 

1 mark only if both points made but not related to features in italics

(c) (i) have chloroplasts / varying thickness of (cell) walls / no plasmodesmata ;

(ii) water potential / Ψ, of (guard) cell(s), increases / becomes less negative ;

water leaves cell(s) ;

(by) osmosis / down a water potential gradient ; I diffuses

(guard cell) becomes, flaccid / less turgid / AW ; [max 3] 

[Total: 8] 

P / palisade mesophyll (tissue)  ;  

X / xylem (tissue) ;   
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5 (a toxin may
1 bind to receptors on postsynaptic (membrane) ; 

2 (so) stops ACh binding / inhibits depolarisation /  
no action potentials / Na+ ion channels stay shut ; 

3 (so) stimulates ACh receptors / causes (continuous) depolarisation / 
causes action potentials / opens Na+ ion channels ; 

4

5 [max 3]

[max 3] 

(b) 1 

2

3

4

(c) 1

2

3

4

5 

 reduces / stops, release / recycling, of ACh (by presynaptic neurone) ; 

inhibits acetyl cholinesterase / AW ; R denatures

enter, presynaptic neurone / AW ; 

causes vesicles (containing ACh) ; 

to, move to / fuse with, (presynaptic) membrane ; 

(so) ACh released (into synaptic cleft) / exocytosis ;  

ensure one-way transmission ; 

filter out infrequent impulses / temporal summation ; I weak 

3 allow, interconnection / integration, of, nerve (cell) pathways / many neurones ; 
 OR 
 spatial summation / convergence of impulses / divergence of impulses ; 

 ref. memory / learning ; 

idea of inhibitory effect ;  [max 2] 

[Total:8] 
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