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Answers to Student Book text questions
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Sulfur and phosphorus: sulfur has one more electron in its outer 3p subshell than


phosphorus, which has a half-full outer p subshell (3 electrons). It takes more energy


to remove an electron from a half-full subshell than from a subshell with fewer or


more electrons in it, and this is why the first ionisation energy of phosphorus is higher than that of sulfur.


Aluminium and magnesium: the first electron removed from aluminium is the one in the p subshell. Magnesium contains a full s subshell (2 electrons) and it is harder to remove an electron from a full subshell than from one which is still being filled.
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The current model of the structure of atoms is of electrons found in electron shells


which are at different energy levels. Within each shell are subshells of orbitals which contain different numbers of electrons at different energy levels. There is a set number


of electrons in each full subshell, eg, s = 2, p = 6. A full orbital or a full shell is associated with stability and unreactivity.


The trends observed in the periodic table confirm this model because they reflect the behaviour expected using the current atomic model. The arrangement of electrons affects the reactivity of the atoms and the way they bond together. This in turn


is reflected in the physical and chemical properties of the elements, which can be observed experimentally – and the trends in these properties confirm that the patterns which are predicted by the current model of the atom are correct.
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1    The ion has the same number and arrangement of electrons as an atom of another element. Any suitable example, such as Co2+  is isoelectronic with Mn.





+





–





+





2





(a)





(c)





Na





Cl





K





K





Cl





Na





2–





O





O





+





Na





Na





–





(b)





Cl





Cl





2+





Ca





Ca





2+





2–





–





(d)





O





Ca





Ca





O





Cl





Cl





page 81





1    The difference in the radii relates to the different numbers of protons in the nuclei.


Positive ions will have a smaller radius because the remaining electrons are strongly attracted to the more positive nucleus. Negative ions with the same isoelectronic arrangement will have a larger radius because the total negative charge on the electrons exceeds the positive charge on the nucleus so the electrons are less firmly held by the nucleus.
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