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Answers 

Revision quiz 
Anne Hodgson 

1 Extremophiles (pp. 2–5) 
(a) The formula mass of NaCl is 23.0 + 35.5 = 58.5, so 1 mole of sodium chloride has a mass of 
58.5 g. 

Divide the total mass of salt in 1 dm3 (300 g) by the molar mass (58.5 g) to find how many moles are in 
1 dm3 of the seawater: 

300/58.5 = 5.1 mol dm–3 

(b) From the formula of sulfuric acid (H2SO4) we can see that each mole of acid contributes 
2 moles of H+ ions. So 0.0016 mol dm–3 of sulfuric acid is equivalent to (2 × 0.0016) = 0.0032 mol dm–3 
of H+. 

pH = –log10[H+] 

pH = –log10 (0.0032) = 2.5 

So the pH of the lake water is 2.5 

2 What can we make from carbon dioxide (pp. 7–11) 
(a) ΔG = ΔH – TΔS 

(b) Without even doing the calculation we can see that as ΔH is negative and ΔS is positive, ΔG 
will be negative and so the reaction will be spontaneous. 

To check the value of ΔG in this instance: 

ΔG = ΔH – TΔS  

ΔG = –780000 J mol–1 – (310 K × 125 J K–1 mol–1) 

ΔG = –780000 – 38750 J mol–1 

ΔG = –818750 J mol–1 

ΔG = –819 kJ mol–1 

(c) ΔG = ΔH – TΔS 

ΔG will become negative when TΔS is just slightly larger than ΔH. If we work out the value of T when 
ΔG = 0 we will find the equilibrium position of the system and any temperature above this value of T 
will cause the reaction to happen spontaneously. 

0 = ΔH – TΔS 

Can be rearranged: 
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TΔS = ΔH 

so 

T = ΔH
ΔS

 

substituting in the values of ΔH and ΔS: 

T = 109820 J mol–1

340 J K–1  mol–1 = 323 K  

to convert K to °C: 

323 – 273 = 50°C 

(d) (i) α-(1-propenyl)-γ-butyrolactone, (ii) octa-1,3,6-triene, (iii) octa-1,3,7-triene, (iv) octa-2,4,6-
triene 

 

3 Red dread (pp. 16–20) 
(a) (i) [Ar] 3d3 4s2 

 (ii) [Ar] 3d5 4s1 

 (iii) [Ar] 3d6 4s2 

 Note that the electronic structure of Ar is 1s2 2s2 2p6 3s2 3p6 

(b) A solution containing vanadium in its +5 oxidation state would be yellow. 

(c) The purple solid is anhydrous chromium(III) chloride (CrCl3), which when dissolved in water 
produces a green solution. Note that chromium(III) chloride hexahydrate (CrCl3.6H2O) is dark green. 

4 Catalysis (pp. 21–25) 
(a)  

 

 

 

(b) Buta-1,3-diene does not have E/Z (cis/trans) isomerism because in order to have E/Z 
isomerism an alkene needs to have two different groups at each end of a double bond. In buta-1,3-
diene there are two hydrogen atoms at one end of each of the two double bonds. 



 

3 

 

Philip Allan Publishers © 2014 

(c)  

 

 

 

5 Magnesium (pp. 26–29) 
(a) (i) H3C–MgX 

 (ii)  

 

 (b) (i) Butan-2-ol. If you got the wrong answer, try redrawing the structure to show the carbon 
chain in a line, this should make it clearer:  

 

 

 

 (ii) 3-methylbutanoic acid 

6 30-Second Elements (pp. 30–31) 
The answer to each of these questions is one of the following elements: arsenic, helium, polonium, 
silver or sulfur. 

(a) Silver (Argentina) 

(b) Sulfur 

(c) Polonium (Marie Curie, Poland) 

(d) Arsenic 

(e) Sulfur 

(f) Polonium 

(g) Helium 

(h) Silver 


