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SECTION A

1. a) Define the following terms

i) Relative isotopic mass [1 mark]
ii) Use the helium-4 isotope to define atomic number and mass number
[2 marks]

b)i) Chalcopyrite (CuFeS2) is a principal mineral of copper, calculate the number of
kilograms of copper in 3.71 x 103 kg of chalcopyrite

[3 marks]

i) Oxidising roasting is a type of roasting in metallurgy. Briefly explain why this
process in carried out [3 marks]

iii) 5.70g of Copper metal was reacted with HNOs . The reaction was incomplete
and only 14.80g of Cu(NOs )2 was formed. What is the percentage yield of the
reaction?

3Cu + 8HNO; = 3Cu(NO;), + 2NO + 4H,0
[3 marks]

iv) 1.13 g of an impure sample of calcium hydroxide was dissolved in 50.0 cm3 of
hydrochloric acid, concentration 1.00 mol dm-3. The resulting solution was
made up to 250 cm3 with water in a volumetric flask. A 25.0 cm3 portion of
this solution required 30.7 cm3 of 0.100 mol dm-3 sodium hydroxide for
neutralisation. The equations for the reactions involved are shown below.

Ca(OH)2 (s) + 2HCIl(aq) —> CaClz (aq) + 2H20(l)

HCl(aq) + NaOH(aq) = — NaCl(aq) + H20(I)

Calculate the percentage purity of the Calcium hydroxide.

[3 marks]

2. State four assumptions of the kinetic theory and for each assumption discuss the
limitations and deviations
[10 marks]

3 a) Determine the hybridisation state of the underlined atom in each of the following
molecules: BeH2, CH4 and PFs. Describe the hybridisation process and determine
the molecular geometry in each case

[9 marks}

a. Predict the geometries of the following species using the VSEPR
theory: PCls, CHCIs, SiH4,

[6 marks]
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SECTION B

1a) Describe the function of the mass spectrometer outlining briefly what happens in
each chamber. [7 marks]

b) The mass spectrum of 2-hexanone (CsH120) is shown below
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Draw the structure that is likely responsible for m/z of i) 58 ii) 85
[6 marks]

b. Define the first ionisation energy of an element using an equation. [1
mark]
c. Discuss using examples how the following factors affect the ionisation
energies of atoms
i. Shielding effect
i. Charge on the nucleus
iii. Size of atom
[6 marks]

2.a) Define the following terms: i) specific heat capacity

ii) enthalpy of reaction [2 marks]
b) A 466g sample of water is heated from 8.5 °C to 74.6 °C .
Calculate the amount of heat absorbed by the water in kilojoules.

Specific heat capacity of water is 4.184J/9..C [4 marks]
c) State what is meant by the terms ‘endothermic’ and 'exothermic’ in

c) i) State what is meant by the terms 'endothermic' and 'exothermic' in relation to
chemical reactions and how the enthalpy would be expected to change in each
case. [4 Marks]
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ii) For a certain chemical reaction, AH® = -35.4 kJ and AS°® = -85.5 J/K. Is the
reaction exothermic or endothermic? [1 mark]

iv. Does the reaction lead to an increase or decrease in the

randomness or disorder of the system?
[4 marks]

v. Calculate AG® for the reaction at 298 K. [3
marks]

vi. Is the reaction spontaneous at 298 K under standard
thermodynamic conditions?

[2 mark]

3. a)i) What are hydrocarbons? [1mark]

ii) 1- bromopropane s used in the vapor degreasing of metals. Draw the structural
and skeletal formula of 1- bromopropane [2 marks]

b) i) Give the IUPAC names of the following structures

) P

\/‘\]/ ~— ~ /‘,CH[CH_? )>
C=C
Br Br Br CH, "  Ng
: (b)
(a) (©)
[6 marks]
i) Use methane to explain sp3 hybridization [3 marks]

c) Describe metallic bonding and explain how it determines the following
characteristics of metals: high melting point, electrical conductivity, ductility ,
malleability [3

i)  ALO, 2H,0 —> |

() 2Fe,05 3HO0 —> | oke]

d) Complete and balance the following equations for the calcination of ores

i) AlLO, 2H,0 —> |
(i)  2Fe,0, 3H,0 —>

(i) ~CaCO, —>
{iv) CaCDH. If*«-'[gc;{:{]':i R
(v} MgCOy ——

[5 marks]
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