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Answer ALL questions. Write your answers in the spaces provided.
1. (a) Complete the table below which is about the isotopes and an ion of bromine.
Number of
protons neutrons electrons
IBr 35 35
81Br 46 35
81Br 35 46
3
(b) Complete the electronic configurations of
N A 182t e e oo e et e e e e e et e e e e e et e et et e et e et e e et e et eeae et e erseeae et enreeaaeens
B 182 oottt ettt e ettt e et e e e e e erereeenens
2)
(c) Explain why the isotopes of bromine have identical chemical reactions.
0))
(d) What instrument could be used to measure the abundance and mass of the isotopes of
bromine?
0))
J

3
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(e) The isotopic abundance of bromine is shown below.

Relative isotopic mass Percentage abundance

78.93 50.54

80.91 49.46

Calculate the relative atomic mass of bromine. Give your answer to four significant
figures.

(2)
(f) State the types of bonding present in bromine liquid
between the atOMS  ..ooiiiiiieiieee e e
between the MOIECULES.......c..coiuiiiiiiiii e
(2)
(g) What colour is liquid bromine?
1)
(h) State the colour produced by sodium compounds in a flame test.
1)

(i) Sodium reacts with bromine to produce sodium bromide. Write the equation for this
reaction.
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(k) State the type of bond that exists in sodium bromide.
Draw a dot and cross diagram of sodium bromide, showing only the outer shell
electrons.
YD e e st
Dot and cross diagram
@ |
(Total 18 marks)
J
5
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2. (a) Write the equations to show the action of heat on the following solid nitrates. State
symbols are not required.

(1) lithium nitrate, LiNOs.

(b) The solubilities of the sulphates and hydroxides of calcium and barium are shown
below. Use the information in the table to answer the questions that follow.

Substance Solubility Substance Solubility
CaS0O, slightly soluble Ca(OH), slightly soluble
BaSO, insoluble Ba(OH), soluble

(1) Both calcium and barium metals react with water to give the metal hydroxide and
hydrogen gas.

What difference would you expect to see after calcium metal and barium metal
have reacted with water?

Leave )
blank
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(i) The reaction between barium metal and excess dilute sulphuric acid stops after a
very short time. Suggest an explanation for this.
(2)
(c) Suggest the solubility in water of radium sulphate. Put a cross (X)) in the correct
box.
A Very soluble | LI
B Soluble | [J
C | Slightly soluble | [
D Insoluble | [
1)
(d) Write the ionic equation for the reaction of calcium metal with dilute hydrochloric
acid. Include state symbols in your equation.
2) Q2

(Total 10 marks)

J
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3. (a) (i) Define the term first ionisation energy.

(i1) Write the equation for the process occurring when the second ionisation energy
of oxygen is measured.

(b) The graph below shows the first seven successive ionisation energies of an element,
X, which is in Period 3 of the Periodic Table.

30000
25000
20000 -

Tonisation

energy 15000 -
/kJ mol!
10000 -

5000 -
0

0 1 2 3 4 5 6 7

Number of the electron removed
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blank
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(i) Use the information on the graph to state in which Group of the Periodic Table
X is found. Justify your answer.

(2)
(i1) Identify the element X.
1)
(c) The mass spectrum of X shows a singly charged molecular ion at m/e = 256.
Write the formula of this ion.
(2)

(Total 9 marks)
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4.

(a) Describe the three-dimensional arrangement of the ions or atoms in the following
solids:

(i) sodium chloride

Leave )
blank
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(b) Graphite is quite soft and is used in pencils.

Explain how its use in pencils depends on the bonding in graphite.

(2)
(c) Explain how the following conduct electricity.
(1) molten sodium chloride
1)
(i1) solid graphite
(O))

(Total 8 marks)
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5. (a) Define reduction in terms of change in oxidation number.

(b) The reaction between solid sodium halides and concentrated sulphuric acid changes
as the group is descended.

(1) Complete the balancing of the equation for the reaction of sodium bromide with
concentrated sulphuric acid.

NaCl + H,SO, — NaHSO, + HCI

2NaBr + ...... HzSO4 > eeeees NaHSO4 + oiee SOZ + e Bl'z + oieeeen Hzo

8Nal + 9H,SO4 — 8NaHSO, + H,S + 4L, + 4H,0

1)
(i1) Write the oxidation numbers of sulphur in the following:
HoSOs e
NaHSOy4 oo
SO,
HoS
(0]

(ii1) Use the changes in oxidation number of sulphur in the reactions in (i) to
show that the halides become more powerful reducing agents as the group is
descended.

(Total 6 marks)
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TURN OVER FOR QUESTION 6
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6. (a) Define the term Avogadro constant.

(b) Z is a Group 0 element.
(i) 1.907 g of Z contains 2.87 x 10?* atoms of Z.

Calculate the relative atomic mass of Z.

[Avogadro constant = 6.02 x 10%> mol™']

(i) Suggest the identity of Z.

2

0))

Leave )
blank
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(c) Potassium superoxide, KO,, reacts with water as follows
2KO,(s) + 2H,0(1) — 2KOH(aq) + H,0,(aq) + O,(g)
(1) Calculate the mass of potassium superoxide needed to produce 3.09g of
hydrogen peroxide.
[Molar mass of potassium superoxide, KO, : 71 g mol™'. Molar mass of hydrogen
peroxide, H,O,: 34 gmol ]
3)
(i1) Calculate the volume of oxygen produced from the reaction in (i).
[Molar volume of oxygen under the conditions of the reaction = 24.0 dm* mol™']
1 Qe

(Total 9 marks)

TOTAL FOR PAPER: 60 MARKS
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