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Answers 

Practice exam questions 

Anne Hodgson and Neil Dixon 

Check your answers to the questions in the magazine 

CO2 and the circular economy (p. 5) 
1 C4H8O = 72.0 

C5H8O3 = 116.0 

2  

 

 

 

Bonds broken Bonds made 

C–C 3  348 = 1044 C–C 3  348 = 1044 

C–H 8  413 = 3304 C–H 8  413 = 3304 

C–O 2  360 = 720 C–O 4  360 = 1440 

C=O 2  740 = 1480 C=O 1  740 = 740 

Total   = 6548 (1 mark) Total   = 6528 (1 mark) 

H = 6548 – 6528 = +20 kJ mol–1  (1 mark) 

(If the correct answer is shown with no working, it still scores all three marks.) 

3 Enthalpy change values calculated from bond enthalpies are always inaccurate because the 

values used for each bond are obtained from averaging bond enthalpy values for that bond in a range 

of compounds. For example, the specific bond enthalpy for a C=O bond in CO2 is different from a C=O 

bond in a cyclic carbonate. (1 mark) 

With regard to the Gibbs free energy, the value of Gibbs free energy must be negative (or zero) for a 

reaction to occur spontaneously. 

Since G = H – TS, and considering that S is negative, H must be negative in order for G to be 

<0. Furthermore, H must be > TS (1 mark) 
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4 Approximately 60° (1 mark). Therefore the functional group experiences ‘ring strain’ and is 

therefore highly reactive. (1 mark) 

5 The cyclic carbonate would have a strong absorption at 1680 to 1750 due to the presence of 

the C=O bond (1 mark), and this peak would not be seen in the epoxide. (1 mark) 

Computer-aided drug design (p. 11) 
One mark per interaction: 

Shape and size (the drug molecule needs to fit snugly in the active site). 

Electrostatic interactions where there are charges (or partial charges) on the molecules (opposite 

charges attract and like charges repel). 

Hydrophobic interactions (non-polar parts of molecules are attracted to other non-polar parts). 

Groups that can form hydrogen bonds. A hydrogen bond can form between a hydrogen atom 

covalently bonded to an electronegative atom (such as nitrogen or oxygen) and an electronegative 

atom (e.g. nitrogen or oxygen) on another molecule, or in another part of the same molecule. 

Ligand–metal complex formation (these are rare). 

Substances (p. 14) 

1 Temperature is the independent variable and density is the dependent variable. 

2 

  

Marks available as follows: 

• 1 mark for the independent variable on the x-axis, labelled with its unit 

• 1 mark for the dependent variable on the y-axis, labelled with its unit 

• 1 mark for a suitable scale so that the plot is over at least half the grid 

• 1 mark for correct plotting of points 

• 1 mark for correct trend line (not including any anomalous results) 
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3 Value in C + 273.15 = K 

4 Kelvin is an absolute scale and related to kinetic energy and volume. (1 mark) 

The Celsius scale (sometimes called the centigrade scale) relates to the freezing point and boiling 

points of water. (1 mark) 

Always the same, but not quite: chirality explained 
(p. 22) 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 a Methadone has one asymmetric (chiral) carbon. 

 b Ebanol has three asymmetric (chiral) carbon atoms. 

c Cholesterol contains eight asymmetric (chiral) carbons. 

d Testosterone contains six asymmetric (chiral) carbons. 
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