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Answers 

Practice exam questions 
Anne Hodgson 

Check your answers against the questions in the magazine. 

Viruses: rolling the dice on self-assembly 
1 

 
 
2 Table 1 A selection of amino acid R groups  

Amino acid R group Polar or non-polar? 

Glutamic acid –CH2–CH2–COOH Polar  

Leucine –CH2–CH(CH3)2 Non-polar (hydrophobic) 

Lysine –CH2–CH2–CH2–CH2–NH2 Polar  

Phenylalanine  –CH2–C6H5 Non-polar (hydrophobic) 

3 Phenylalanine could get involved in pi-stacking because it has an aromatic ring with delocalised pi 
electrons. 

Substances: Oxygen 
1 pO2 = 21/100 × 600 kPa = 126 kPa 

2 a pO2 =140 kPa and 23% of the total gas is oxygen 

140 kPa = 23/100 × Total pressure 
Total pressure = (140 × 100)/23 = 609 kPa 

  b pN2 = 37/100 × 609 kPa = 225 kPa 

  c pHe = 40/100 × 609 kPa = 244 kPa 
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The chemistry of bread-making 
1 a C6H9NO 

b The molecular mass of C6H9NO is 111, so the peak with an m/z value of 111 is due to the 
molecular ion, [C6H9NO]+. 

Loss of the CH3 from the acetyl group gives a species [C5H6NO]+ with m/z = 96 (the CH3+ ion with 
m/z = 15 is outside the range of the spectrum). 

Loss of a CH3CO group from the parent molecule gives rise to [C4H6N]+ with m/z = 68 and [C2H3O]+ 
with m/z = 43. 

2 Only 2-methylbutanal exists as optical isomers, as this is the only one of these three 
molecules to have a chiral carbon (*). 

 

 
 

 

3 a Warm 3-methylbutan-1-ol with a mild oxidising agent, such as potassium 
dichromate(VI) in dilute sulfuric acid or pyridinium chlorochromate (PCC). The 3-methylbutanal can be 
distilled off. 

b i Warm 3-methylbutan-1-ol with ethanoic acid and a catalyst, such as dilute sulfuric 
acid. A fruity-smelling ester will be formed. No reaction with 3-methylbutanal. 

ii 3-methylbutanal reacts with 2,4-dinitrophenylhydrazine solution and forms an orange/yellow 
precipitate. 3-methylbutan-1-ol does not react. Alternatively, the aldehyde 3-methylbutanal will give a 
positive test with Fehling’s or Benedict’s solution, or with Tollens’ reagent. The alcohol reacts with 
none of these.  
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