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MODULE 2
6(a)   The oxides and chlorides of the elements Na to Ar show variations that demonstrate periodic patterns or trends. By reference to named examples, explain the periodic variation in the oxidation numbers of the oxides of the elements.                                                               [ 5 marks]
(b)        Write a balanced equation for the reaction of EACH of the following with water:
(i)       Metal chloride           [ 2 marks]
(ii)       Non-metallic oxide   [ 2 marks]
(c)
Aluminium chloride is a metallic chloride, yet its solution is acidic.
(i)       How is this observation different from that of chlorides of Group 1 and Group II elements?                                    [ 1 mark ]
(ii)       Suggest an explanation for the acidic nature of the aluminium chloride solution.                                                                          [ 2 marks]
(d)
(i)       Explain the trend in acid/base behaviour of the oxides of the elements of Period 3 in terms of structure and bonding.                     [ 4 marks]
(ii)       Write a balanced equation to represent EACH of the following:
a)
Acidic nature of a selected oxide of the elements of Period 3
b)         Basic nature of a selected oxide of the elements of Period 3
[ 4 marks]
Total 20 marks
(i) 7(a) The Group IV elements vary in properties from non-metallic to metallic down the group, but the tetrachlorides are all covalent compounds.
(ii) Describe the bonding in a named Group IV tetrachloride AND explain why all the tetrachlorides are covalent compounds.


(iii) [ 4 marks]
(iv) Silicon tetrachloride is stable at room temperature with respect to dissociation into the constituent elements, but lead tetrachloride decomposes into lead (II) chloride and chlorine. Account for this difference in stability.
[ 3 marks]
(b)        SiCl4 can be converted to an intermediate compound, SiCl3OH, on reaction with water.(i)       Write an equation for the formation of the intermediate compound, SiCl3OH.
(v) [ 2 marks]
(vi) Silicon had an electronegativity value of 1.8 while chlorine has a value of 3.0. Explain how this difference promotes the reaction of SiCi4 with the water molecule.
[ 4 marks]
(iii)   The final product of the reaction between SiCl4 and water can yield hydrated silicon (IV) oxide. Name the process that occurs to produce hydrated sili​con (IV) oxide.
[ 1 mark ]
(c)        Ceramics are used in applications because of their chemical durability. Some properties of ceramics include hardness, heat resistance, corrosion resistance, and super conductivity at high temperatures.
(i)       Explain how the structure and bonding of silicon (IV) oxide make it suitableas a base for ceramics with the above properties.
[ 4 marks]
(ii)       Comment on the heat and corrosion resistance of a ceramic based on geranium (IV) oxide, relative to one based on silicon (IV) oxide.
[ 2 marks]
Total 20 marks
