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Answers 

Revision quizzes 
Anne Hodgson and Joseph Lloyd 

Answers to the revision questions on pp. 6, 15 and 31 of the magazine, and in the December Update. 

Apocalypse chemistry 
1 Cl2(aq) + H2O(l) à HCl(aq) + HOCl(aq) 
 0         –1          +1 

2 5MnO4
2–(aq) + 8H+(aq) à Mn2+(aq) + 4MnO4

–(aq) + 4H2O(l) 
 +6      +2           +7 

3 Cu2SO4(aq) à Cu(s) + CuSO4(aq) 
 +1  0  +2 

Revision note 
1 The molar mass of potassium iodide is (39 + 127) = 166 g mol–1 

2 We can derive the equation to use by looking at the units: 

g	mol&' =
g
mol 

In terms of physical quantities, this gives the following equation: 

molar	mass	(g	mol&') =
mass	(g)

number	of	moles	(mol) 

Rearranging this equation, to make the number of moles the subject, allows us to calculate the 
answer: 

number	of	moles	 mol =
mass	 g

molar	mass	(g	mol&')	 

number	of	moles	 mol =
2.0	 g

166	(g	mol&')	 

= 0.012048 mol 

= 0.012 mol (to 2 sig. fig.) 
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3 Since we are given the volume in the question (100 cm3) already in the units we need, we can 
simply form the following equation based upon the units, then use this to calculate the concentration of 
potassium iodide. 

concentration	 mol	cm&; =
number	of	moles	 mol

volume	(cm;)  

concentration	 mol	cm&; =
0.012	 mol
100	(cm;)  

concentration = 0.00012 mol cm–3 

4 0.00012 mol cm–3 = 0.12 mmol cm–3 = 120 µmol cm–3 

Fruity esters 
1 
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2 

 
3 Spectrum (a) has two hydrogen environments, and (b) has three, so (a) must be methyl 
ethanoate and (b) ethyl methanoate. 

 
Neither of the CH3 groups in methyl ethanoate has neighbouring hydrogens, so there is no spin-spin 
splitting and both the signals (at 2.03 and 3.69 ppm) are singlets. 

In ethyl methanoate, the single hydrogen causes the signal 9.44 ppm. This is a singlet, as there are no 
hydrogens on neighbouring atoms. The signal at 4.11 ppm is a quartet; this signal is due to CH2, with 
splitting into four lines due to the neighbouring CH3 (n+1 rule, 3+1=4). The signal at 1.15 ppm is a 
triplet. This signal is due to CH3, and its splitting pattern is due to the neighbouring CH2 (2+1=3). 
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Chemistry Update (December 2017) 
1 Proteins adopt a tertiary (and sometimes a quaternary) structure due to intermolecular forces, 
such as hydrogen bonds and hydrophobic interactions. These may be within the protein itself, but also 
with other molecules in its environment, such as hydrogen bonding to water. Removing these 
molecules therefore removes the intermolecular forces and so the protein is not held in its natural 
folded state, leading to changes in shape. 

2 If we can create molecules that fit into the structure of the active sites of the pathogen, we can 
inhibit mechanisms vital to its survival or procreation. Inhibition of these mechanisms will therefore 
stop the pathogen surviving or spreading further. 
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