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Answers to Student Book text questions
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1





Alkanes are unreactive because they have only single carbon–carbon or carbon–


hydrogen bonds, which are very strong. The electrons are evenly shared in the bonds


so there is very little polarity.





2





Homolytic: electrons are evenly shared between the atoms when a bond is broken –


they both become free radicals with one unpaired electron. Occurs when there is little


or no polarity in the bond.





Heterolytic: unequal sharing of electrons when a bond between two atoms is broken


– so one takes both of the shared pair of electrons and the other has none. Occurs when there is a degree of polarity in the bond.





3





Alkanes demonstrate the formation of free radicals during bond breaking. When this


process happens in the human body (not necessarily in alkanes) the free radicals can cause considerable damage to the cells. Potentially they can set off the development of cancers by interfering with the normal growth-control mechanisms of the cells. Fruit


and vegetables contain vitamins which react with and ‘mop up’ free radicals so they are deactivated and will no longer cause damage to the body cells.
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1    a   Undergo thermal decomposition or cracking to form smaller molecules.





Equation example: CH4(g)  C(s) + 2H2(g)





b   They undergo complete or incomplete combustion depending on the levels of oxygen available. Complete: to make carbon dioxide and water; incomplete: to make carbon monoxide or carbon, and water.


Equation example: 2C2H6(g) + 7O2(g)  4CO2(g) + 6H2O(l)


2C2H6(g) + 5O2(g)  4CO(g) + 6H2O(l)





2    Clear description of incomplete and complete combustion of alkanes. Include a


suitable explanation of hazard and risk using vocabulary suited for a younger audience. Other suitable points.
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1





With an input of light energy or ultraviolet light.





2





The equations should reflect the following: light is needed to provide the energy to


initiate the split of the chlorine molecule. This forms free radicals which react with hexane to form hydrogen chloride and a hexyl free radical which reacts with another chlorine molecule to form chlorohexane in a chain reaction.


Some comment on the production of polychlorohexanes needed – by reaction of early products with chlorine free radicals.





3





Any ideas that show awareness of the need for large studies, the difficulties of such


trials on people, difficulties of self-reporting, need for longitudinal study over many years, etc.
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