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Activity 

Revision quiz 
Kate Appleby 

Having read the magazine, see if you can answers these questions: 

Buried with their bones 
Lipids are one group of biomarkers analysed by archaeochemists. They are useful as biomarkers 
because they are insoluble in water and so are more likely to remain in the soil. 

(1) Why are lipids insoluble in water? 

(2) Elemental analysis is used to find the CHN content of the soil samples that contain the lipids. The 
percentage, by mass, of carbon, hydrogen and nitrogen in the sample is calculated. If a sample of 
pure glycine (C2H5NO2) with the structure shown below was submitted for elemental analysis, what 
would you expect the percentage CHN content to be? 
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Relative atomic masses/g mol–1: 

C = 12.01 

H = 1.01 

N = 14.01 

O = 16.00 

(3) Column chromatography is used to separate the different lipid components in soil. In a column 
chromatography experiment to separate a mixture of compounds, solvents of increasing polarity are 
used over time. In which order would you expect the following three components to elute (come off the 
column): cholesterol, hexadecane (C16H34) and oleic acid? You can use Table 1 to help you. Also, see 
Figure 2 and Box 2 on pages 3 and 6 of the magazine.  

 

 

 

(9Z)-octadecanoic acid (oleic acid) 
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Table 1 Relative polarity of some groups of organic compounds 

Relative polarity General formula Group of compounds 

Non-polar R–H Alkanes 

 Ar–H Aromatic compounds 

 R–O–R Ethers 

 R–X Alkyl halides 

 R–COOR Esters 

 R–CO–H and R–CO–R Aldehydes and ketones 

 R–NH2 Amines 

 R–OH Alcohols 

 R–COHN2 Amides 

 R–COOH Carboxylic acids 

Polar H–O–H Water 

R = a methyl group or hydrocarbon chain 

Ar = a benzene ring (which may have a substituent group on it) 

X = halogen atom 

Focus on industry: Applications in agriculture 
(1) In molecules used as insecticides, why is the toxophore so important?  

(2) How can the toxophore in pirimicarb be converted to the toxophore in eserin? Show a mechanism 
with curly arrows. 
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(3) Pyrethrins affect the flow of sodium ions in the nervous system. They have several asymmetric 
centres and so have many stereochemical forms. 

(a) What is meant by a stereochemical form? 
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(b) An asymmetric (or chiral) carbon is one with four different groups attached to it. Can you identify 
the chiral carbons in the pyrethrin shown below? (Hint: it may help to draw in all the hydrogen atoms 
first). 
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(c) Can you find any other part of the molecule that can give rise to different stereochemical forms? 

Lifestyle chemistry: Shades of chemistry 
(1) Ultraviolet (UV) light is part of the electromagnetic (EM) spectrum. Label this spectrum with the 
different types of EM radiation. 

Frequency/Hz 3 × 1019   
Increasing frequency 

  3 

Wavelength/m <10–11 10-11–10–8 10-8–4 × 
10–7 

4 × 10–7–7 
× 10–7 

7 × 10–7–
10–3 10–3–10–1 10–1–108 

Radiation        

(2) Higher energies of UV can cause photochemical reactions producing free radicals (due to 
homolytic bond fission) or ions (due to heterolytic bond fission). Draw the mechanisms, using curly 
arrows, to show homolytic fission of Cl2 and heterolytic fission of HCl. 

(3) Substituted polycarbonates are used in plastic lenses to absorb UV light. Draw the curly arrow 
mechanism for the formation of the carbonate repeating unit from the reagents shown. 
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Cl

O

Cl

 

Fragments: the future of pharmaceuticals 
(1) Drugs are designed to inhibit the natural function of a protein by either binding to the active site or 
at an allosteric site. What is the difference between these two modes of binding? 

(2) Drugs must be polar enough to travel through the water-based bloodstream, but not too polar, as 
they need to cross cell membranes. Why can’t most polar molecules cross cell membranes by passive 
diffusion? 
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Encounter: SeXeY chemistry 
By counting electrons, can you work out the shape of a hydrogen selenide (H2Se) molecule? 

Back page: Celebrating the double helix 
The bases in DNA (cytosine, adenine, guanine and thymine) bind selectively using hydrogen bonds. 

(1) What is a hydrogen bond? 

(2) Why is less energy required to separate the adenine and thymine bases, compared to guanine and 
cytosine? 

(3) If a single strand of DNA has the base order CGATTGGCATTG, what will the base order be on the 
corresponding DNA strand that binds to form the double helix? 


