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SECTION A - Short, 1to2 marks

State what is meant by a covalent bond. [2]

State what is meant by a dative covalent bond, and state how one is shown in a
displayed formula. [2]

Give the number of bonding pairs and the number of lone pairs round the central
atom in H20 and in CO.. [2]

Explain why nitrogen gas, Nz, is very unreactive. [2]

Give the number of o bonds and the number of 11 bonds in a molecule of hydrogen
cyanide, HCN. [2]

SECTION B - standard, 3 to 5 marks
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B1 Explain why magnesium has a higher melting point than sodium. [4]
CDC-Q9

B2 Explain why metals conduct electricity and why they are malleable. [4]
CDC-QI0

B3 Explain, using hybridisation, why the bond angles round each carbon atom in

P8 athene, C2H4, are about 120° and why the molecule is planar. [4]

B4 Describe the dot-and-cross diagram for ammonia, NHs, showing outer electrons
CDC-Q3
only. [3]
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?Di_m Describe the dot-and-cross diagram for a nitrogen molecule, Na. [3]
B6 Explain how an ammonium ion forms from an ammonia molecule and a hydrogen
“PC"% ion, and why its four N—-H bonds are identical. [3]
ch>7c-Q7 Explain how two AICIs molecules join to form an AlzCls molecule. [3]
?:;-on Suggest how the bonding in a carbon monoxide molecule, CO, allows both atoms

to have eight outer electrons, given that the molecule contains a triple bond.

[3]
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B9 Suggest why bronze, an alloy of copper with tin, is harder than pure copper. [3]
CDC-QI12

B10  Suggest why phosphorus forms both PCls and PCls, but nitrogen forms NCIs and no
LA NCs. [3]

B11 Calculate the number of delocalised electrons in 1.00 g of magnesium. Ar of Mg =
LA 24.3;1 = 6.022 x 102 mol-. [3]

B12 Calculate the energy needed to break every N=N bond in 2.40 dm? of nitrogen gas
P gt room temperature and pressure. N=N bond enthalpy = 945 kJ mol~'; molar gas
volume = 24.0 dm? mol-". [3]
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B13 Evaluate the claim that the dative bond in an ammonium ion is weaker than its
P Gther three N—H bonds and can be identified in the ion. [3]

B14 Calculate an estimate of the energy needed to break only the m bonds in 5.60 g of
coemal nitrogen gas, Nz, taking the o part of the triple bond as equal to an N-N single bond.
Bond enthalpies: N-N 163 kJ mol~', N=N 945 kJ mol~'; Mr of N2 = 28.0. [3]

B15 Suggest why a hot wire placed in hydrogen iodide produces violet fumes of iodine,
P byt the same wire has no effect on hydrogen chloride. Bond enthalpies: H-Cl 432 kJ
mol~', H-1 298 kJ mol-". [3]

SECTION C - Long, 6 marks or more
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Ci Compare the bonding in solid sodium with the bonding in solid sodium chloride,
P gnd use the comparison to explain the differences in their electrical conductivity
and in how they respond to a hammer blow. [6]
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