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1 (a 1 nitrogen, converted / reduced / fixed, to, ammonium / ammonia (in root nodules) ;  

A correct equation N (+ 6e + 8H )→ (
2 34

2)NH +

/ 2( )NH− +

2 
3 
4 
5 
6 

R if nitrogen fixation is said to happen in the soil  
I nitrogen fixation is carried out by leguminous plant 
(catalysed by) nitrogenase ; accept if part of equation  
ATP, hydrolysed / AW ; accept if part of equation  
ref. to anaerobic conditions ; 
ammonia (converted) to amino acids to protein (in plants) ; 
plant protein, digested / hydrolysed / broken down, by animals (into amino acids and  
absorbed) ; 

7 amino acids used to synthesise (animal) protein ; [max 5] 

(b) UAC ; [1] 

(c) mRNA, less stable / broken down sooner / used only for a short time / does not last long /
is temporary / has short (half-) life ; I ‘used up’
tRNA is re-used (for a longer time); no ora
unless correct ref. to mRNA ‘shelf life’ [max1]

(d) 1

2 

3 

4 
5 
6 

translation (in correct context) / genetic code used to make a sequence of amino acids / 
 AW ; 

attach / assemble around / moves along / AW, mRNA ; 
  A ref. to bind mRNA / mRNA ‘lies within’ the ribosome 
  R mRNA enters ribosome 

tRNA(s) carrying amino acid(s), bind to / AW, mRNA ; 
  A provides two sites for tRNAs carrying amino acids to bind to mRNA 

binding / pairing / AW, between anticodon on tRNA to codon on mRNA ; 
(catalyse) formation of peptide bond (to form polypeptide) ; 
any further detail of translation ; 
e.e.g. peptidyl transfera
ribosome moves along one codon at a time
start codon is AUG
stop codon in context
correct roles of P and A sites [max 3] 

[Total: 10] 
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2 (a) 1. chance / random / spontaneous ; 

2.. change in, base / nucleotide, sequence (in DNA ;

3.. during DNA replicatio ;

4.. base substitutio ;

5.. often no effec / silent mutation / may code for same amino acid ;

6.. base additio / base deletion ;

7.. have great effect on phenotyp ;

8.. frame shift ;

9.. alters whole sequence of bases after mutatio ;

10.0. may lead to stop cod ;

11.1. different / new, alle ;

12.2. protein, different shape / different function / not ma ; [max 9] 

(b) 1. no / no functional, channels for Cl- ions ;

2. Cl - ions do not move out ;

3.. le  water leaves cell ;

4.. mucus (on cell surface membrane) stays, thick / stick ;

5.. symptoms – an 4 from:
mucus not moved effectively by cilia / mucus accumulates ;

6.. reduced gaseous exchange / longer diffusion pathwa ;

7.. difficulty in breathin ;

8.. more infections / (mucus) traps bacteri ;

9.. lungs are scarre ;

10.0. blocked sperm duc ;

11.1. blocked pancreatic du ; [max.6] 

[Total: 15] 
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3 (a) 1 complementary bases / base pairing, hold(s) strands together / AW; 
2 (because of) many hydrogen bonds;  
 iR f  between adjacent nucleotides 

if mp 1 and 2 not awarded 
1/2 hydrogen bonds hold strands together; 
3 

 4 
 5

sugar-phosphate backbone / AW, with covalent / phosphodiester, bonds; 
double helix structure protects bases; 

 AVP; coiling protects from, chemical / enzyme, attack [max 2] 

(b) 1 

2 

 3 

(information is) ref. (different) sequence / order of bases / nucleotides (in the  
 polynucleotide st rand); 
 A d escribed in terms of sequence of bases 

DNA / gene, contains / AW, information for the synthesis of a, polypeptide / protein / 
 enzyme; 

idea t hat ( coded because) information becomes sequence of amino acids; 
 4 idea t hat i nformation passed on (cell to cell / parent to offspring); [max 2] 

(c) (late) interphase / S phase / synthesis phase; [1] 

(d) 1 
2
3
4

5 

 different sequence of bases / nucleotides; 
(as a result of) mutation; 

 base su bstitution; 
CTT replaced by CAT; 

 A GAA replaced by GUA (for mRNA codon) 
glu(tamate) substituted by val(ine); [max 3] 

(e) 1

2 
3 

 4

increasing concentration of ara-ATP decreases enzyme activity; 
can be comparison between 0 and 5 / 20 or between 5 and 20 

 A ref. to rate of DNA synthesis for enzyme activity 
ara-ATP acting as an inhibitor; 
substrate unable to bind with active site / fewer enzyme-substrate complexes (formed); 

 further d etail; 
 for either competitive  

e.g. competes with substrate for (binding to) the active site / similar, structure / shape, as
substrate o r complementary shape to active site
or non-competitive inhibition
e.g. binds to site other than active site / changes shape of active site [max 3] 

[Total: 11] 
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amino acid coded by codon 2 changed ; 
 idea of every subsequent codon changed ; 
amino acids / protein sequence, up to and including codon 1 unaffected / AW 
ora amino acid sequence from codon 2 onwards is changed ; 
 idea of premature chain termination (if stop codon further on) / AW ; 
 idea of change in, primary / secondary / tertiary, structure of protein ; 
idea of protein non-functional ; 
ignore ‘affect / effect’  
A  in context of enzyme not functioning 
R if this point is out of context 
 AVP ; e.g. frameshift (mutation) © Cambridge International Examinations 2012 

4 (a all points except mp3 may be taken from a labelled/annotated diagram
1 
2
3 
4 

5 
  6

7 
 8 

ref. to, attachment / AW, to mRNA ; 
 idea of two codon attachment, sites / space, for six bases or nucleotides ; 

mRNA has code for sequence of amino acids (in a polypeptide) ; 
(ribosome) provides sites for attachment of two tRNA (molecules) ; 
A implied  
each tRNA has a specific amino acid / AW ; 
(mRNA) codon – anticodon (tRNA), binding ; 
A description in terms of complementary base pairing 
A ‘matching’ 
formation of peptide bonds (catalysed by peptidyl transferase) ; 
idea of ribosome moving along mRNA one codon at a time ; [max 4] 

[1] (b) (i) GGC ;

(ii) CTA ; [1] 

(c) 1
2
3

4
5
6 

7 [max 3] 

[Total: 9] 
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5 (a) correct labelling

X ; 
Y ; 
Z ; 

A names instead of labels  
A if letters put on the appropriate structures without using label lines, letter must be within 
each cell 
ecf max one mark if use brackets for X and Y enclosing upper epidermis and one, two or 
three layers of palisade mesophyll  [3] 

(b) 1 
2
3
4
5

 (water) moves out of, cell / Q, by osmosis / down a water potential gradient ; 
through the, cell (surface) / plasma, membrane ; 
to, surface / cell wall of, the spongy mesophyll cell, cell Q ; 

 evaporates into (sub-stomatal) air space ;   A water changes to water vapour 
water vapour diffuses out through (open) stomata ; 
 A moves out down a, water potential / water vapour concentration, gradient 

if evaporates, then do not insist on vapour [max 4]

(c) t hick (waxy) cuticle ;
large / big / thick, upper epidermis / upper epidermal cells ;
many / two / three, layers of palisade cells ;
thick leaf ;
densely packed with spongy mesophyll / many spongy mesophyll cells ;
fewer / small, air spaces ;
no, stomata / guard cells, on upper surface ; ora only on lower surface
many chloroplasts (within spongy mesophyll cells) ;

R xeromorphic features NOT visible, e.g. sunken stomata [max 3] 

[Total: 10] 

X 

Y 

Z  accept Z 
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