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SECTION A
QUESTION 1
11 Perform the following calculations by reporting the answer with the
correct number of significant figures
1.1.1 (847.89 — 847.73) x 14673 (2)
1.1.2 0.00015 x 54.6 + 1.002 (2
1.2 Imagine that you get a chance to shoot five arrows into each of the
targets depicted below. On each of the targets indicate the pattern that
the five arrows make when you have:
1.2.1  poor accuracy and good precision 2)
1.2.2  poor accuracy and poor precision (2)
1.2.3 good accuracy and good precision (2)
1.3 Propane (CsHs) is used as a fuel in cold climates as it has a lower freezing
point than butane. Propane burns according to the following equation:
CsHs(l) + 502(g) — 3CO2(g) + 4H.0(g)
1.3.1 How many grams of oxygen will react with 240 g of propane? 3)
1.3.2 How many grams of carbon dioxide will be produced from 19.7 mol of
oxygen? (2)
1.4 Name the following compounds:
1.4.1 CHsCOOH(aq) (2)
1.42 CoCOs3 (2)
1.4.3  NOs (2)
15 Give the chemical formulae for each of the following inorganic
compounds:
151 Ammonia (2)
1.5.2  Hydrosulfuric acid 2)
1.5.3  Ammonium bicarbonate 2)
[27]
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QUESTION 2

2.1 Complete and write balanced chemical equations for each of the following
reactions; remember to include phase labels. Also state the type of reaction
that is occurring in each case.

2.1.1  Aqueous sodium sulphate is added to aqueous barium chloride (5)
2.1.2 Ironis added to sulphuric acid (5)
2.2 A solution of lead (Il) nitrate is mixed with sodium chloride.

2.2.1  Write a balanced molecular equation for the reaction which occurs upon

mixing these two solutions. (4)
2.2.2  Write a balanced net ionic reaction for the above reaction and identify
spectator ions. (2)
2.2.3 Identify the precipitate that forms. (1)
2.3 Describe the preparation of 100 mL of 0,320 M sulphuric acid solution
starting with 98,0% m/m solution which has a density of 1,840g cm. (6)
[23]
QUESTION 3
3.1 Distinguish between a strong acid and a concentrated acid using suitable
examples. 2)
3.2 Ammonia is mixed with oxygen to form nitrogen monoxide and water

vapour as follows:
4NHs (g) + 502(g) —4NO(g) + 6H.0(g)

In an experiment 3.00 g of NHs is mixed with 6.00 g of O..

3.2.1 Which is the limiting reactant? (5)
3.2.2 How much water is produced? 2)
3.2.3 How much excess reactant remains after the reaction has gone to

completion? 3)

3.3 A paint sample was analysed for the concentration of lead. The following
replicate concentrations (ppm) were obtained:

10.1; 10.4; 10.3; 10.0; 10.1; 10.5; 10.6
Calculate the following with the aid of a calculator with statistical functions:

3.3.1 The mean and median of the data set. (2)
3.3.2 The coefficient of variance (CV) of the data set. 3)
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34 Determine the oxidation number for the indicated elements in each of the

following compounds:
3.4.1 AsinAs, (1)
3.4.2 ClinCIlOy (2)
35 Calculate the pH of a 0,05 M Sr(OH). solution. 4)
3.6 Consider the following equation:

Hg** + Fe — Hg, + Fe3*
3.6.1 Balance the equation (2)
3.6.2 Show oxidation half reaction (2)
3.6.3 Show reduction half reaction 2)
3.6.4 Identify the species being oxidised D
3.6.5 Identify the species being reduced (D)

[31]
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SECTION B — ORGANIC CHEMISTRY

214

QUESTION 1
1.1 Draw structures which correspond to the following given names.
1.1.1 1,3,7-Octatriene 3)
1.1.2 Aniline 3
1.1.3 Neopentane 3
1.1.4 5-nonen-2-yne 3)
1.1.5 Acetylene 3)
[15]
QUESTION 2
2.1 Give IUPAC names for the following structures:
2.1.1
\/\/(@ (3)
2.1.2
><\ .
2.1.3
3)

3)
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2.15
3)
[16]
QUESTION 3
3.1 Consider the following compound.
b
/CH3CHCHCN
a c
3.1.1 Predict the hybridization states of each of the carbon atoms marked a, b
and c. 3)
3.1.2 Draw an energy level diagram (labelled) for the hybridised states
of the carbon atom marked a and c. (8)
3.2 Using examples to illustrate your answer, define the following:
3.2.1 Homologous series 3)
3.2.2  Substitution reaction 3)
3.2.3 Geometric isomers 3)
3.3 Draw bond line diagrams of three isomers that correspond to the
formula C4Hs. Name each of the three isomers (6)
34 List three functional groups that are present in cocaine. 3)
i
O/
@)
0%
COCAINE

[29]




1
H Atomic Number |2
1.0079 He
3 2 4.0026]  Atomic Weight 5 6 7 8 o
Li | Be B C N O F
6.941 9.0122 10.811 12.011 14.007 15.999 18.998
11 12 13 14 15 16 17
Na | Mg Al Si P S Cl
22.990 24.305 26.982 28.086 30.974 32.064 35.453
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
K | Ca Sc | Ti V | Cr | Mn| Fe | Co| NI | Cu | Zn Ga | Ge | As | Se | Br
39.098 40.078 44,956 47.88 50.942 51.996) 54.938 55.847| 58.933 58.69 63.546) 65.39 69.723 72.61 74.922 78.96 79.904
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53
Rb | Sr Y | Zr | Nb | Mo | Tc | Ru| Rh | Pd | Ag | Cd In | Sn | Sb | Te I
85.47 87.62 88.906 91.224 92.906 95.94 (98) 101.07 102.91 106.42 107.87 112.41 114.82 118.71 121.75 127.60 126.90
55 56 57 72 73 74 75 76 7 78 79 80 81 82 83 84 85
Cs | Ba La | Hf [ Ta | W | Re | Os | Ir Pt | Au | Hg TI | Pb | Bi | Po | At
13291 137.33 138.91 178.49 180.95 183.85) 186.2 190.2 192.22 195.08 196.97 200.59 204.38 207.2 208.98 (209) (210),
87 88 89
Fr [ Ra Ac
(223) 226.03 227.03
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce | Pr | Nd |[Pm|[Sm | Eu | Gd | Tb | Dy [ Ho | Er | Tm | Yb | Lu
140.12 140.91 144.24 146.92 150.36 151.97 157.25 158.93 162.50] 164.93 167.26 168.93 173.04] 174.97
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th | Pa| U [Np| Pu|Am|Cm | Bk | Cf | Es | Fm | Md | No | Lr
232.04 231.04 238.03 237.05 (244) (234) (247) 247, (251) (252) (257) (258) (259) (260)

He

4,0026
10
Ne
20.179
18
Ar
39.948
36
Kr
83.80
54
Xe
131.29
86

Rn

(222)



