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Expected answers 

Amino acids (1). 
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1 mark for structure of organic ion and 1 mark for charge on amino group (2); 
1 mark for chloride ion alone (1 ). 
Asymmetric carbon atom I chiral centre (carbon atom) 1 carbon bonded 
to1 with AW 4 differwt atomslgroups (1 ). 
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Correct 3D structural formula for one enantiomer(1); 

Mirror images (1). 
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1 markfor one COOH group and one NH2 group structure in molecule (1); 
1 mark for rest correct for either structure (1 ). 
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1 mark for correct group (1). 
One mark each for points in bold and then any two others up to a total 
o f  5 marks: 
ReactionIAW takes place at active site; 
active sites have specific shapes I enzyme contain hole or cleft with 
specific shape; 
due to the tertiary structure of the enzyme 1 way it folds; 
only one of the enantiomers will fit in the active site AW; 
interactions between arginine and active site weaken bonds; 
activation energy is lowered; 
high temperatures cause intramolecular forces to break and active site is 
lost; 
at low temperatures rate is slow since activation energy is not often reached. 
Rate = k x [arginine] x [enzyme] 
1 mark for [arginine] and [enzyme] (1); 
1 mark for rest correct (1 ); 
mol-I dm3 s" (1 ). 
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1 (e) (iii) rate will not alterlrate does not depend on (1); 
as concentration (of arginine) increases1 concentration (of arginine) (1) 
AW. 
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Total mark 20 
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Expected answers 

Carbon (1). 

Fe + ~ e "  + 2e- 
Correct formulae for reactant and product (I ); 
electrons balanced correctly and on RHS (1 ). 

O2 + 2H20 + 4e- + 40H- 
Correct formulae reactants and product (1 ); 
electrons and formulae balanced correctly and on LHS (1). 
Allow halved/doubled equation 

A-B 

Arrow correct direction (1); 
arrow only shown in steel (1). 

Oxygenlair (concentration) is lower at A than B I ora (1). 

3d 4s 

Fe I #I4 I! 1 4  I {  
Fez* 1 14 1.1 11 I! 
Fe3+ 
Correct number of electrons in Fe (8 electrons) (1); 
loss of 2 and 3 electrons respectively for Fe(ll) and Fe(lll) (1); 
correct arrangement for all 3 (1). 

copper 

metals connected to voltmeter only (1 ); 
correct solutions (1 ); 
salt bridge (1). 
0.78 V (1). 
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2 (d) (iii) 

2 (d) (iv) 
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cu2*(aq) + Fe(s) + ~e*'(aq) + Cu(s) 
Correct formulae (1); 
state symbols correct, allow for reverse reaction (1). 
(Standard) electrode potential for Fe/Fe(ll) is more negative than Cu/Cu(ll) ora 
(1 1; 
means Fe is a stronger reducing agent than Cu ora 1 
electrons will flow from Fe (atoms) to Cu(ll) (ions) (1); 
additionallmore AW Fe is converted into Fe(ll) ions ( and hence rust) (1). 
Rust layer no longer flaky1 layer adheres (more strongly) to steel / impermeable 
AW (1). 
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