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GCSE
CHEMISTRY
Topic Paper: 2.1 Chemical bonds, ionic, covalent and metallic
Part 2

Time allowed: 40 minutes

Materials
For this paper you must have:
● the Periodic Table/Data Sheet, provided as an insert (enclosed)
● a ruler with millimetre measurements
● a calculator, which you are expected to use where appropriate.

Instructions
● Use black ink or black ball-point pen.
● Fill in the boxes at the top of this page.
● Answer all questions.
● You must answer the questions in the spaces provided. Do not write outside the box around

each page or on blank pages.
● All working must be shown.
● Do all rough work in this book. Cross through any work you do not want to be marked.

Information
● The Periodic Table/Data Sheet is provided as in insert.
● You are reminded of the need for good English and clear presentation in your answers.
● When answering questions you need to make sure that your answer:

- is clear, logical, sensibly structured
- fully meets the requirements of the question
- shows that each separate point or step supports the overall answer.
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(a)  Use this information to complete the table.

(3)

CALCIUM PHOSPHOROUS FLUORINE

Number of protons in the nucleus 20 9

Number of neutrons in the nucleus 20 16

Number of electrons 15 9

(b)  Calcium and fluorine atoms can combine to form the compound calcium fluoride, CaF
2
.

The fluoride ion is represented by F– .

(i)  Explain how the fluorine atom forms a fluoride ion.

..........................................................................................................................

..........................................................................................................................
(2)

(ii)  How is the calcium ion represented?

..........................................................................................................................
(2)

(c)  Phosphorus and fluorine form a covalent compound, phosphorus trifluoride.

Complete the sentences below which are about this compound.

Phosphorus trifluoride is made up of phosphorus and fluorine ................................

These are joined together by sharing pairs of ............................................... to form

phosphorus trifluoride ........................................................ .
(3)

(d)  (i)  Sodium chloride, an ionic compound, has a high melting point whereas paraffin
wax, a molecular compound, melts easily.

Explain why.

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................
(2)

Q6.

 Atoms of calcium, phosphorus and fluorine are represented below, each with its mass
number and proton number.
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(ii)  Molten ionic compounds conduct electricity but molecular compounds are non-
conductors, even when liquid.

Explain why.

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................
(2)

(Total 14 marks)

Q7.  Calcium and magnesium are elements. They are found in the Earth’s crust as compounds,
often carbonates and sulphates. Magnesium is also found as its chloride.

(a)  Calcium and magnesium are in the same Group in the Periodic Table.
State which Group this is.

.....................................................................................................................................
(1)

(b)  Use the Data Sheet to help you to answer this question.

(i)  Write the chemical formula of magnesium chloride.

...........................................................................................................................
(1)

(ii)  Name the type of bonding in magnesium chloride.

...........................................................................................................................
(1)

(Total 3 marks)

http://www.kickstart-tutors.uk/resources


   More resources available at kickstart-tutors.uk/resources

4

Q8. Glass is made from silicon dioxide.

© Velirina/iStock/Thinkstock

(a) Silicon dioxide has a very high melting point.

Other substances are added to silicon dioxide to make glass. Glass melts at a lower
temperature than silicon dioxide.

Suggest why.

........................................................................................................................

........................................................................................................................
(1)

(b) Sodium oxide is one of the substances added to silicon dioxide to make glass.

(i) Sodium oxide contains Na+ ions and O2– ions.

Give the formula of sodium oxide.

...............................................................................................................
(1)

(ii) Sodium oxide is made by heating sodium metal in oxygen gas.

Complete the diagram to show the outer electrons in an oxygen molecule (O
2
).

(2)
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(c) Glass can be coloured using tiny particles of gold. Gold is a metal.

Describe the structure of a metal.

........................................................................................................................

........................................................................................................................

........................................................................................................................

........................................................................................................................

........................................................................................................................

........................................................................................................................
(3)

(Total 7 marks)

Q9.  (a)  Write a balanced symbol equation for the reaction between magnesium (Mg) and
oxygen (O

2
) to form magnesium oxide (MgO).

.....................................................................................................................................
(1)

(b)  The diagram shows the electronic structure of a magnesium atom.
The atomic (proton) number of magnesium is 12.

Magnesium atom

Draw a similar diagram to show the electronic structure of an oxygen atom.
The atomic (proton) number of oxygen is 8.

(1)
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(c)  Magnesium ions and oxide ions are formed when magnesium reacts with oxygen.

The diagram shows the electronic structure of an oxide ion.

Oxide ion

Draw a similar diagram to show the electronic structure of a magnesium ion.

(1)

(d)  Magnesium oxide is a white solid with a high melting point.

Explain how the ions are held together in solid magnesium oxide.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................
(2)

(e)  Indigestion tablets can be made from magnesium oxide. The magnesium oxide neutralises
some of the hydrochloric acid in the stomach.

 Complete the word equation for the reaction between magnesium oxide and hydrochloric
acid.

hydrochloric acid  +  magnesium oxide  →  ......................  +  water.
(1)

(Total 6 marks)
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