
 

Philip Allan Publishers © 2015 www.hoddereducation.co.uk/chemistryreview 

 

Volume 25, Number 1, September 2015 

Answers 

Revision quizzes 
Anne Hodgson 

See how you did on this issue’s revision questions. 

Lasers, sunscreens and free radicals 
1 a 250 as = 0.25 fs 

 b 12 ps = 12 000 fs 

 c 0.056 fs = 56 as 

2 a 3.51 µm = 3.51 × 10–6 m = 3.51 × 10–4 cm. The wavenumber (𝜈) is the reciprocal of 
 the wavelength in cm. So 1/3.51 × 10–4 = 2849 cm-1. 

 b Frequency (f) is given by 𝑓 = 𝑐𝜈 (where c is the speed of light in cm s–1),  
 so f = (2.998 × 1010 cm s–1) × 1748 cm–1 = 5.241 × 1013 s–1 (or Hz) 

 c  The period (τ) of a vibration is given by τ = 1/f,  
 so τ = 1/5.241 × 1013 s–1 = 1.908 × 10–14 s = 19.08 fs 

Encounter 
1 In living organisms 14C is present at a ratio of one atom for every million million 12C atoms, i.e. 
14C:12C is 1:1012. When an organism dies the supply of 14C from the environment stops and the 
radiocarbon clock starts ticking. The 14C decays to 14N with a half-life of 5730 years. In other words, 
after the first 5730 years there will be half the initial amount of 14C. This amount is halved again over 
the next 5730 years and so on. After seven half-lives (i.e. 40 110 years) there is only 1/128 of the 
original amount, i.e. about 0.78%. After the next half-life there would only be about 0.39% of the 
original 14C. Less than 1% of the already low level of 14C is very hard to measure with any accuracy, 
which is why the technique of radiocarbon dating has its limitations for artefacts more than around 
40 000 years old. 

  



 

Philip Allan Publishers © 2015 www.hoddereducation.co.uk/chemistryreview 

 

2 a Here are the structures of isomers with the formula C6H6: 

  or  

CH2=CH-C≡C-CH=CH2  or  

CH≡C-CH=CH-CH=CH2 or  

 or    

 or  

  or   
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  or    

  or    

 

  or     
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 b The five possible products (ignoring any stereoisomers) resulting from the substitution 
 of a single hydrogen atom with a bromine atom in HC≡C-CH=CH-CH=CH2  are: 

 BrC≡C-CH=CH-CH=CH2 

 HC≡C-CBr=CH-CH=CH2 

 HC≡C-CH=CBr-CH=CH2 

 HC≡C-CH=CH-CBr=CH2 

 HC≡C-CH=CH-CH=HCBr 

 c The fact that benzene forms only one substitution product with a single bromine 
 shows that all the hydrogens are equivalent. This cannot be true of any compound in which 
 different carbon atoms have different numbers of hydrogens bonded to them. The only 
 possible structure for C6H6 with all carbons equivalent is that of the benzene ring. 

3 X-ray crystallography 

4 a 

    or   

 b Poly(methyl methacrylate) (PMMA) or poly(methyl 2-methylpropenoate) can be used 
 in optical fibres, in surgical applications (because it is biocompatible), in place of glass (one of 
 its trade names is Perspex), it can be cast into blocks to encapsulate specimens for study, or it 
 can form part of lacquers, used for example when painting cars. 

5 van der Waals force (weakest) 

 hydrogen bond 

 covalent bond 

 ionic bond (strongest) 

6 a Hydrogen bonding 

 b Adenine, cytosine, guanine, thymine 

  



 

Philip Allan Publishers © 2015 www.hoddereducation.co.uk/chemistryreview 

 

25 years of… 
1 Co3+ + e– à  Co2+ is reduction as an electron is being added, and there is a decrease in 
oxidation number. 

 Co3+ + e– ß  Co2+ is an oxidation reaction as an electron is being lost, giving an increase in 
oxidation number. 

2 Your list is likely to be long and varied, but might include products such as: 

• gel pens 

• shampoo 

• toothpaste 

• shower gel 

• hair gel 

• gel nail polish 

• various makeup products 

• table jelly (and other foods containing gelatin) 

• sweets/foods containing carrageenan (a polysaccharide extracted from seaweed). 

• household cleaning products 

• silicone gels (with a range of applications) 

• medicinal gels 

• hydrogels (e.g. used in contact lenses, gardening products, babies’ nappies, medical 
dressings etc.) 

• silica gel used as a desiccant (e.g. to keep electrical goods dry in transit, or as cat litter) 

Lab page 
1 C8H10N4O2 

2 (8 × 12) + (10 × 1) + (4 × 14) + (2 × 16) = 194 g 

3 0.20/19410.0 = 0.0010 moles (to two significant figures) 
Therefore 1.0 mmol of caffeine can be extracted from eight tea bags if 0.20 g of pure caffeine is 
produced. 

4 0.20/19410.0 × 100 = 2.0%  
So there is a 2.0% yield of impure caffeine if 0.20 g of caffeine is obtained from 10.0 g of tea leaves. 
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Super silver 
1 Argentina is the only country named after an element. The name is derived from argentum 
(Latin for silver). This is based on the legendary Sierra de la Plata (‘Silver Mountains’), a mythical 
source of silver in South America. 

2 a When a metal is added to a solution of a salt of a less reactive metal, the more 
reactive metal is oxidised to its ions, and the ions of the less reactive metal are reduced to form 
neutral atoms of the metal. 

 b Using knowledge of the reactivity series: 

 Zn(s) + 2AgNO3(aq) à Zn(NO3)2(aq) + 2Ag(s) 

 Fe(s) + CuSO4(aq) à FeSO4(aq) + Cu(s) 

 Fe(s) + ZnSO4(aq) à no reaction, as zinc is above iron in the reactivity series. 

3 The reaction in question is: 

 Ag2S + 4NaCN ⇌ 2Na[Ag(CN)2] + Na2S 

 As observed by Le Chatelier, if products are removed from a reversible reaction at equilibrium 
 (in this case Na2S), then the equilibrium position will shift in favour of the products (to the right 
 in this equation), so more of the desired product (Na[Ag(CN)2]) will be produced. To remove 
 the sodium sulfide from the system, oxygen (from the compressed air) oxidises the Na2S to 
 Na2SO4. 

4 a 2NaCN + H2SO4 à 2HCN + Na2SO4 

 b 2NaCN + CO2 + H2O à Na2CO3 + 2HCN 

 c HCN + NaOH à NaCN + H2O 

 Although note that at room temperature: 

 NaCN + H2O ⇌  HCN + NaOH 

 but at temperatures above 50°C: 

 NaCN + 2H2O ⇌  NH3 + HCOONa 


