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Section A

Useful constants: R = 8.31Jmol K™, 0.0821Latm mol™* K *

QL.

Attempt 8 of the following 12 parts.

(i) Predict the trends in the following properties: phase, density, atomic radius and ionisation
potential for the halogens, (group VII).

(i) High electrical and thermal conductivity are two of the properties of Alkali metals.
Explain these properties, diagrams required.

(iii)  Which sample contains more molecules, 15.0 L of steam (H,O g ) at 123.0 °C and 0.93

atm pressure or 10.5 g ice cubes at -5.0 °C.

(iv)  Explain how electronegativity values may be used to determine bond polarity. Hence or

otherwise, indicate which of the following bonds are polar, and why?

(v) Identify the four quantum numbers by name, symbol and possible values.

(vi)  State what is meant by each of the following atomic properties. ldentify and explain
briefly the trends of each property across a period and down a group in the periodic table?
(i) Atomic Radius, (ii) lonisation Energy, and (iii) Electron Affinity.

(vil)  Define hybridisation. Taking carbon as an example apply the method and generate any of

the hybrid orbitals.

(viii) Name and arrange in order of increasing strength, the different types of intermolecular

forces that occur between molecules.
(ix) Complete and balance the following nuclear equations
(a) 126 .Sn— %e + 2
(b) sRa —» *,He + ?

(x) Use Valence Shell Electron Pair Repulsion (VSEPR) Theory to predict the shape of the

water, H,O, molecule.

(xi)  Calculate the concentration in moldm™ of HCIO4 when 25g of the solid salt is dissolved in

250mL of water.

(xii)  Calculate the number of moles of a 0.1 moldm™ solution of CH;COOH used in the

titration when a 25mL aliquot is dispensed. (40 marks)
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Q2. (a)

(b)

(©)

(d)

Q3. (a)

Section B

Explain the following properties of an element:- (i) atomic number (ii) mass number and
(iii) isotopes.

Boron (B) has 2 isotopes, ':B and'.B. The relative abundance of each is 18.7% and 81.3%
respec. Calculate the relative atomic mass of boron.

Explain what an atomic orbital is and give the orbital electronic configuration of the
element chlorine (CI) which has an atomic number of 17.

Compare and contrast the physical properties of ionic and covalent compounds and, where
appropriate, account for differences in properties on the basis of bonding in these 2 types of

compound. (30 marks)

Water can exist in any of three physical states. Describe each of these states at the
molecular level and indicate the 2 physical conditions which allow these states to

interconvert.

(b) State Boyles Law and Charles Law, illustrate graphically.

(c) Write the equation of state for an ideal gas. Use the equation to demonstrate that the value

of the ideal gas constant, R is 8.31Jmol K™ from the following information:-
Q) 1 mole of any gas has a volume of .0224 m® at STP
(i)  STP=273K and 1.013x10°Nm™
(iii)  J=Nm

(d) Chlorophyll, the green pigment in leaves, has the chemical formula CssH;2MgN4Os. A

sample of chlorophyll was found to contain 0.0022g of Mg. Calculate the mass(g) of the
sample of chlorophyll. (30 marks)
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