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Answers to Student Book text questions
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1





Because they have complete outer electron shells which are very stable, they are very


unreactive – i.e. they are inert.





2





Vertical groups: all have the same number of electrons in the outer shell, but the


number of shells increases.





Horizontal periods: the number of electrons in the outer shell increases across the period.
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Human error: eg Chancourtois and the missing diagram, Newlands making ridiculous


decisions in trying to make his ideas fit.





Experimental inaccuracy: Dalton’s inaccuracies in working out masses which undermined his ideas.


Creative thinking: Dalton’s imaginative ideas of each element consisting of a single


type of atom, Dobereiner and his triads, Chancourtois and his arrangement based on similarities between every eighth element, Mendeleev with his imaginative leaving of gaps and predicting the properties, etc.


Any other valid suggestions.
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1    Transition metals have full outer s and p shells with inner d orbitals partially filled.


The outer complete shells screen the incomplete d orbitals and make the elements less reactive.





2    The s block elements have unfilled or incomplete outer s orbitals. Noble gases have


all their outer orbitals complete. This affects reactivity because in s-block elements


the outer electrons are easily lost to form positive ions, which are left with a complete outer shell of electrons. The noble gases have no need to lose or gain electrons – they have a complete outer shell so they are very unreactive indeed.
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1    The outer electrons are more strongly attracted to the positive charge on the nucleus


as it gets larger across a period, and so it takes more energy to remove these electrons.





2    It becomes easier to lose an electron as the atomic radius increases down a group, so


they are held less firmly as they are further away from the positive nucleus.
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