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Answers to Student Book text questions
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1





a, b and d have covalent bonding. The combination of two non-metals involves


sharing electrons.





2





In a normal covalent bond, both atoms contribute an electron to the shared pair. In


dative covalent bonding both shared electrons come from the same atom. The bonds which result are otherwise identical.
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By comparing the properties (melting temperatures etc) and the bond enthalpies of


the covalently bonded atoms in the giant structures with the properties and the lattice energies of ionic crystals.





5





They show the position of the shared pairs of electrons as areas of great electron


density. This reinforces the model of a covalent bond as shared electrons, which enables you to build up a picture of the shape of the molecule from the areas of electronegativity around the covalent bonds.
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1    Metallic bond: consists of positive nuclei in a sea of negative electrons – so as a metal


is hammered or stretched, nuclei and electrons move across and around each other, but still remain positive centres in the sea of negativity and so do not break.


Ionic substance in an ionic lattice: if this relatively rigid arrangement moves, the positive and negative ions move close to other ions of like charge. They repel each other and so the material shatters easily.





2    Sodium has relatively large metal ions with a small charge (1+, 11 electrons not


particularly tightly held) so it has a relatively low melting temperature and a not very high thermal conductivity.


Magnesium has relatively small metal ions (2+, 12 electrons) and therefore a relatively low thermal conductivity. There is still a lot of metallic character in the bonds so its melting temperature is relatively high.


Copper is very strongly metallic (small 2+ ions, 29 electrons). The ions are fairly


small with a high charge density and a very positive nucleus. As a result the metallic bonds are strong and so it takes a great deal of energy to melt the metal – the melting temperature is high. There are also many electrons which move when heated, which explains the excellent thermal conductivity of the metal.
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1    The distinction between inorganic and organic chemistry started off as ‘when heated, inorganic substances melt; organic substances (often from living organisms) burn’.


For some time (until they were synthesised) it was believed that organic compounds could only be made by living organisms.
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