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Chapter 5 self-check answers  

SC 5.1: Methanol is a primary alcohol as is propan-1-ol, butan-2-ol and cyclohexanol 

are secondary alcohols and 2-methyl-propan-2-ol is a tertiary alcohol. If you didn’t 

get these correct, check that you have drawn the structures correctly and read the 

preceding section of the chapter again. 
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SC 5.3: Ethanol is able to form strong intermolecular hydrogen bonds but propane 

can only self-associate by weak van der Waals forces. 

 

SC 5.4: The correct order is (b), (a), (c). Propane (b) cannot form hydrogen bonds 

and so has the lowest solubility. (a) and (c) are both primary alcohols and so can 

form hydrogen bonds with water. (a) however has a higher hydrocarbon component 

and this makes the hydrogen bonding to water less effective and hence it has a 

lower water solubility. 

 

SC 5.5: 2-methylprop-1-ene 

SC 5.6: 2-Methylbutan-2-ol, because it will form a relatively stable tertiary 

carbocation as the reaction intermediate (check the mechanism in Figure 5.3). 
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SC 5.7: A 40% aqueous solution of IPA is equal in antiseptic efficiency to a 60% 

aqueous solution of ethanol. 

SC 5.8: Tertiary alcohols do not have a hydrogen attached to the carbon bearing the 

OH group and so dehydrogenation (oxidation) cannot take place. 

 

SC 5.9: Butan-2-ol is a secondary alcohol and so will oxidise to a ketone. Butan-1-ol 

is a primary alcohol and so will oxidise to an aldehyde. 2-methylbutan-2-ol is a 

tertiary alcohol and so will not undergo oxidation. 

 

SC 5.10: Glycerol is hygroscopic and so will absorb water from the atmosphere, thus 

keeping the icing moist and soft. You must not add too much glycerol or the icing will 

absorb too much water and become too fluid, possibly running off the cake! 

 

SC 5.11: By utilizing an equation derived from the Henderson-Hasselbalch equation 

the percentage ionization can be calculated as follows: 

% ionization = 100/1 + antilog(pKa – pH) 

                     = 100/1 + antilog(9 – 8) 

                     = 100/ 11 = ~ 9%    

 

SC 5.12: Retinol, ascorbic acid and tocopherol. Check out what sort of molecules 

these are. 

 

SC 5.13: The average ambient temperature in Australia in summer (36oC) is in 

excess of the boiling point of diethyl ether (34oC), making it impossible to use. In 

northern Europe the average ambient temperature never gets higher than 15oC, 

making it possible to use ether as a solvent, with caution. 

 

SC 5.14: It is due to the differing nature of the intermolecular forces of attraction. In 

propane these are very weak van der Waals forces, in ethanol they are strong 

hydrogen bonds, but in dimethyl ether they are dipole-dipole attractive forces which 

are also relatively weak. 
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SC 5.15: The intermolecular forces in methanol are relatively strong hydrogen 

bonding forces, hence the relatively high boiling point. The intermolecular forces in 

methane are the relatively weak van der Waals forces, hence the very low boiling 

point. The intermolecular forces in chloromethane are dipole-dipole attractions, 

intermediate between the two previous types of forces. Therefore you would expect 

a boiling point value somewhere between the two previous ones. The actual boiling 

point of chloromethane is -24oC. 

 

SC 5.16: Halothane and enflurane. 

SC 5.17: Triethylamine is a tertiary aliphatic amine. Pyrrolidine is a secondary 

heterocyclic amine. Aniline is a primary aromatic amine. Adrenaline is a secondary 

aliphatic amine even though it possesses an aromatic ring. The amine, however, is 

not attached directly to the aromatic ring. 

 

SC 5.18: By utilizing an equation derived from the Henderson-Hasselbalch equation 

the percentage ionization can be calculated as follows: 

% ionization = 100/1 + antilog(pH – pKa) 

                     = 100/1 + antilog(7.4 – 10) 

                     = 100/1 + antilog(-2.6) = 99.75% 

 

SC 5.19:  

(a) Acetylcholine is a good example 

(b) Benzalkonium chloride 

(c) Tubocurarine was developed synthetically from a very potent arrow poison 

used by South American Indians 

You may have found other examples – check whether they are correct with one 

of your tutors. 

 

 


