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SECTION A

Question 1
a) Define the term electronegativity 2]
b) Explain electronegativity trend across Period 3 from Sodium to Chlorine. [6]
c) Explain why there is a different bond formation type as you move from Sodium to Sulphur.
{10]
d) i) What are the two allotropes of Phosphorus? [3]
ii) What type of crystal structure would you expect for the two allotropes? {3]
iii} Which of the two allotropes will have higher melting point? [1]
[25 marks]
Question 2
a) i) Write the name and symbol of the element with the highest melting point temperature in
period 3 of the periodic table. [2]
ii) What is the melting point temperature of this element? [1]
iii) Explain why this element has the highest melting point temperature i3
iv) State 2 industrial uses of this element 3]
v) Write the full electronic configuration of this element [1]
h) Discuss the reactions of Halogens with water [Support your answer with balance chemical

equations] [4]

c) Calculate the oxidation number (ON} of the elements you studied in PAC 121 in the
compounds below, state their formula in

f)
if)
iii)
iv)
v}
vi)
vii)

e)

Sodium oxide

Magnesium oxide
Aluminium oxide
Silicon oxide
Phosphorus pentoxide
Sulphur trioxide
Dichiorine hepta oxide

Explain the trend in sulphate solubility in water of s-block element (Group | and 1) {4]

[25 marks]



Question 3

a) i) What is ionization energy of an atom? (3]
i) Briefly discuss the ionization energy of group 1 elements? [4]

b) Which two of the following elements would you expect to be most similar? State your
reasons.

Lithium, Aluminium, lodine, Oxygen and Potassium [4]

¢) Vuyo has three salt samples labelled A, Band C (which are supposedly chicrine, lodine and
Bromine salts). Briefly explain in a table form the test (chemicals to be used), the
observation, inference and confirmatory test to distinguish the sait samples. (9]

d) Arrange the following halides in order of increasing solubility: Mgl,, MgCl,, MgBr,, MgF, and
give one reason to support your arrangement {51

[25 marks]



SECTION B

QUESTION 1 (25 marks)

1.1 How many sigma and pi bonds are there in the following compound?

O
I
c

1.2 Using the IUPAC system, Name the compound below:

¢l

Br
OH

GH OH

1.3 Draw the structure of a tertiary 3° alcohols.

1.4 Draw and Name the two constitutional isomers of C2HsO.

1.5 Draw structures corresponding fo the following names:

a) Butyl pentanoate
b) 3,3,6-trimethyl-5-heptenoic acid

1.7 State three common characteristics of transition metals

1.8 Give the common oxidation states for manganese and chromium.

Chg

@

(3)
{3)

)



Question 2 (25 marks)

2.1 Name the following molecules
a) b) —e
(6)

AN 0 ©

OH

2.2 Draw Newman projections for the staggered and eclipsed conformers of: 1,2- dibromoethane on ration

about C1 and €2 bond. {6)
2.3 Explain the term addition reaction @
2.5 Explain what is meant by the term "stereocisomerism. 2)
2.6 Draw the structural formula for 2,2-dimethyl-pentanoic acid. 4)
2.7 Explain why Sc and Zn are not classified as transition metals. (2

2.8 Give the electronic configuration of the Co?+. (3)



Question 3 (25 marks)

3.1 Predict a reaction where Bromine reacts with but-2-ene in an addition reaction. Draw the structure of the

product formed and name the product formed. (6)
3.2 Predict the TWO starting materials (REACTANTS) for production of ethyl ethanoate 4)
3.3 Draw the line structure (£)-3-methylhept-3-ene (3)
3.4 Define the term “hybridization”, and show how the sp®and sp? hybridization is formed. (4)

3.5 Explain how the colour of solutions containing transition metals can be used to determine their concentration.

( @

3.6 Give the electronic configuration of the following atoms:

a) Y
b) Cr3+
d) Cu*

(6)

THE END!
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