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1 Flying sources bring transition metals (pp. 2–6) 
(a) Fe2O3 

(b) Amphoteric means having both acidic and basic properties. 

(c) Al2O3(s)  +  2OH–(aq)  +  3H2O(l)  à  2[Al(OH)4]–(aq) 

(d) 2H2O(l) 

(e) 2Al(OH)3(s)  à  Al2O3(s)  +  3H2O(g) 

(f) (i) Reduction 

 (ii) Oxidation 

2 Artificial photosynthesis (pp. 6–9) 
(a) 

 

(b) H2O 

 CO 

 HI 

3 Iodine in medicine (pp. 13–15) 
(a) A beta particle is an electron, produced when a neutron is converted to a proton 

and an electron. 

(b) 

  

(c) At midnight on 11 May you will have 1.5 g of iodine-131 left. There are 40.5 days from noon 
on 1 April until midnight on 11 May. This represents 40.5/8.1 = 5 half lives. After 1 half life you have 
half the original amount of iodine-131 left (i.e. 48/2 = 24 g). Each subsequent half life halves the 
amount again. So after five half lives you have 1.5 g of iodine-131 left. 

6CO2  + 6H2O Sunlight! →!!!!  C6H12O6  + 6O2
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4 Cracking the egg timer (pp. 20–25) 
(a) 

 

 

 

 

  (S)-serine   (R)-serine 

 

(b)  

 

 

 

 

  L-cysteine   D-cysteine 

(c) D-cysteine is the S form. All L-amino acids are (S)-amino acids except for cysteine. L-cysteine 
is (R)-cysteine because the sulfur on its side chain increases its priority. See the accompanying 
PowerPoint presentation for a full explanation of how to assign the R and S nomenclature. 

5 Catalysis: heterogeneous catalysts (pp. 26–29) 
(a) A high pressure favours ammonia formation, as there are two molecules of reactant for every 
molecule of product formed. This follows Le Chatelier’s principle, in that a change in pressure causes 
a shift in the equilibrium position to counteract the change. 

(b) As the production of ammonia is exothermic, the lowering of the temperature favours the 
formation of ammonia. This also follows Le Chatelier’s principle, in that a change in temperature 
causes a shift in the equilibrium position to counteract the change. 

(c) In theory one would require a low temperature and a high pressure to provide a maximum 
yield of ammonia. However, at low temperatures there is a slower rate of ammonia formation, so a 
compromise is used, with temperatures typically in the range of 330 to 450°C to favour both ammonia 
production and reaction rate. It takes energy to create high pressures, so very high pressures (up to 
1000 atm) that would give excellent yields of ammonia tend not to be used as this would be costly and 
bad for the environment (due to fuel consumption). High pressure vessels are also expensive to 
construct and (should something go wrong) the higher the pressure the greater the risk to those 
working in the factory. It is cheaper, safer and more environmentally friendly to use more moderate 
pressures (around 150 to 200 atm). 


