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The following topics may be examined:

e Any specification point in Section 1: Principles of Chemistry, except for points 1.5C—1.7C inclusive,
1.34C-1.35C inclusive and 1.55C-1.60C inclusive.

e Any specification point in Section 2: Inorganic Chemistry, except for points 2.9-2.14 inclusive,
2.22C-2.27C inclusive, 2.33C and 2.45-2.50 inclusive.

e Any specification point in Section 3: Physical Chemistry, except for points 3.3—3.4 inclusive, 3.7C,
and 3.17-3.22C inclusive.

No specification points in Section 4: Organic Chemistry will be examined.
A pen, pencil, and calculator is required for the examination.
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1. This question is about isotopes.
(@ (i) The symbol for an atom of one isotope of hydrogen is:
3
H
State the number of protons, neutrons and electrons present in one atom of this isotope.
NUMber Of Protons ........cccoveieiiiieece s

NUMDBDET OF NEULIONS ...ttt ettt e e e

NUMDBET Of BIECTIONS ..vvveiiieeeee ettt

)
(i) What is meant by the term isotopes?

(b) Bromine has two naturally-occurring isotopes with mass numbers 79 and 81.

A sample of bromine contained the two isotopes in the following proportions:
bromine-79=50.7% and bromine-81 = 49.3%

Use this information to calculate the relative atomic mass of bromine.

Give your answer to two decimal places.

©)

(Total for Question 1 = 7 marks)



2. Distress flares are used to attract attention in an emergency. The flares contain magnesium, which
burns with a bright, white flame to form magnesium oxide.

(@) The diagram shows the electronic configuration of a magnesium atom.

XX

XX

Put a cross in a box to indicate the diagram that shows the electronic configuration of an oxygen

atom.
(1)
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(b) Magnesium ions and oxide ions are formed when magnesium reacts with oxygen.
The diagram shows the electronic configuration and charge of a magnesium ion.
XX 12+

X

XX

XX

X

KX

Put a cross in a box to indicate the diagram that shows the electronic configuration and charge of

an oxide ion.
1)
XX 7 XX + XX 2+ XX 2
X X X X
X X X - X
XX ' xx XX | XK
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(c) A major use of magnesium oxide is as a refractory material, which is a material that can
withstand very high temperatures.

Explain, in terms of its structure and bonding, why magnesium oxide has a very high melting
point.

@)
(d) Write a word equation for the reaction of magnesium and hydrochloric acid.

1)
(e) Write a balanced symbol equation for the reaction of magnesium oxide and nitric acid.

)

(Total for Question 2 = 9 marks)




The diagram represents a particle of ammonia.

(a) This particle of ammonia is

[1 A anatom.
[] B anion.
[] c alattice.
[[] D amolecule.
1)
(b) Which type of bonding is present in this particle of ammonia?
[ A covalent
[] B hydrogen
[] C ionic
[] D metallic
1)
(c) What is the formula of ammonia?
1)

(Total for Question 3 = 3 marks)




4.

Bromine, chlorine and iodine are elements in Group 7 of the Periodic Table.
(a) ldentify which of these elements has

LU LI 2= L= A o] o ] PSSP
1)
the highest MEItiNG POINT ........ooiiiee e e e a e e
1)
(b)  Give the name of another Group 7 element that is a solid at room temperature.
1)

(Total for Question 4 = 3 marks)




5. The table shows some properties of four substances A, B, C and D.

Sub<tance Melt::g gomt Bmllir'l‘gogomt Conducts electricity  Conducts electricity

when solid? when molten?
A -101 -35 no no
B | 1063 | 2970 yes | yes
C | 801 1413 | no " yes
D | 3550 | 4830 no | no

(&) Use the information in the table to identify the substance that
(i) isametal

O A Ll B O ¢ ()

1)
(ii) could be diamond
(Y L] B Ll c L b
1)
(iii) isagasat20 °C
Ll A (! ] c (B
1)
(iv) contains oppositely charged ions
Ll A (! ! (B
1)

(b) Some of the substances in the table are compounds.

What is meant by the term compound?




(c) (i) The electronic configurations of atoms of sodium and chlorine are
Na 28.1

Cl 287

Describe the changes in the electronic configurations of sodium and chlorine when these
atoms form sodium chloride.

@)
(i)  Calculate the relative formula mass of sodium chloride (NaCl).
Use the Periodic Table to help you.
Relative formulamass = ...
)
(iii) Describe how you could extract sodium chloride from seawater using distillation. Your
answer should refer to the changes of state water undergoes during this process.
©)

(Total for Question 5 = 14 marks)




6.

Iron is a useful metal. One problem with using iron is that it can rust.

(@ (i) Name the iron compound present in rust.

1)
(ii) Name the two substances that iron reacts with when it rusts.
ST SRR PPV PR PRTUPRPROTN
72T P PP
)
(b) What type of reaction occurs in the rusting of iron?
Place a cross (E) in one box.
[J] A combustion
[[] B decomposition
[] c displacement
[[] D oxidation
1)

(c) Galvanising can prevent iron from rusting. In this process, the iron is coated with another metal.

(i) Identify the other metal.

1)
(ii) Identify one object suitable for galvanising.
Place a cross (@) in one box.
[l A bicycle chain
[] B bucket
[] ¢ car engine
[] D drinkcan
1)

(d) State two other methods used to prevent iron from rusting.




(e) Calculate the maximum mass of iron (Fe) that can be extracted from 8 g of Fe:Oz in a reaction
with carbon.

2Fe,O3 + 3C = 4Fe + 3CO»

3)

(Total for Question 6 = 11 marks)




7. A sample of a chlorofluorocarbon (CFC) contains 0.24 g of carbon, 0.38 g of fluorine and 1.42 g of
chlorine.

(@) (i) Show, by calculation, that the empirical formula of the CFC is CFCl..

(3)
(i) The relative formula mass of the CFC is 204.
Deduce the molecular formula of the CFC.
Molecular formula = ...
(2)

(Total for Question 7 =5 marks)
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