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Answers 

Practice exam questions 
Anne Hodgson 

Answers to the questions on pp. 21, 27 and 31 of the magazine. 

Phosphorus: the essential element (p. 21) 
1 HNO3, monobasic 

2 C2H2O4 or HOOCCOOH, dibasic 

3 CH2O2, monobasic 

4 C6H8O7 or CH2COOH–C(OH)COOH–CH2COOH, tribasic 

Animal chemistry (p. 27) 
1 Glycine does not contain a chiral centre because its side chain (R group) is a hydrogen atom, 
which means that the α-carbon does not have four different groups bound to it (it has two hydrogen 
atoms, an amino group and a carboxylic acid). As a molecule of glycine has a plane of symmetry, it is 
not chiral. 

2 Proline is sometimes referred to as an ‘imino acid’, as it is a cyclic amino acid with the nitrogen 
as part of the ring. An imino group (>NH) has the nitrogen as part of a ring system, or it is joined by a 
double bond to a single atom. 

3 Tyrosine has an uncharged polar side chain. Its side chain is polar as it contains a phenolic 
group. The –OH group on the ring is polarised — the electronegative nature of the oxygen atom pulls 
the electrons in the O–H bond closer to it, making the oxygen atom slightly negatively charged (d–) 
and the hydrogen slightly positively charged (d+). At alkaline pH values (around pH 10) the phenol 
group can be deprotonated, with the negative charge being delocalised with the electrons in the ring. 
Such deprotonation is unlikely to happen at physiological pH values (for example, human blood is 
around pH 7.4). 

4 Phenylalanine and tyrosine have higher UV absorbance values than the other four amino 
acids, due to the delocalised electron systems of the aromatic rings acting as chromophores. 

Lab page (p. 31) 
1 Zn (s) à Zn2+(aq) + 2e– (anode) and Cu2+(aq) + 2e– à Cu(s) (cathode) 

2 a A tenfold decrease in copper sulfate concentration would result in a decrease in the 
 measured voltage (of around 0.2 V). 

 b A tenfold decrease in zinc sulfate concentration would result in an increase in the 
 measured voltage (of around 0.2 V). 
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3 The relative molecular mass of copper sulfate can be calculated from the relative atomic 
masses: 

Cu = 63.546 

S = 32.06 

= 15.999 

CuSO4 = 63.546 + 32.06 + (4 × 15.999) = 159.602 

One mole of CuSO4 has a mass of 159.602 g. If we were to make 1 dm3 (1 litre) of 1M CuSO4 
solution, we would need 159.602 g, but as we are only making 250 cm3 we need a quarter of this 
mass (i.e. 39.9005 g).  

However, as the concentration of 1M is only given to one significant figure, the answer should be 
quoted as 40 g. 
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