Q1.Figure 1 shows the outer electrons in an atom of the Group 1 element potassium and in an atom of the
Group 6 element sulfur.
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(a) Potassium forms an ionic compound with sulfur.
Describe what happens when two atoms of potassium react with one atom of sulfur.
Give your answer in terms of electron transfer.

Give the formulae of the ions formed.

(5)

(b) The structure of potassium sulfide can be represented using the ball and stick model in
Figure 2.

Figure 2
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The ball and stick model is not a true representation of the structure of potassium sulfide.

Give one reason why.

(2)
(c) Sulfur can also form covalent bonds.
Complete the dot and cross diagram to show the covalent bonding in a molecule of
hydrogen sulfide.
Show the outer shell electrons only.
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(d) Calculate the relative formula mass (M,) of aluminium sulfate Al,(S0,);

Relative atomic masses (A,): oxygen = 16; aluminium = 27; sulfur = 32
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(e) Covalent compounds such as hydrogen sulfide have low melting points and do not conduct
electricity when molten.

Draw one line from each property to the explanation of the property.

Explanation

Property of property

Electrons are free
to move

There are no charged
particles free to move

Low melting point

lons are free
to move

Weak intermolecular
forces of attraction

Does not conduct
electricity when
molten

Bonds are weak

Bonds are strong
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(f)  lonic compounds such as potassium sulfide have high boiling points and conduct electricity

when dissolved in water.

Draw one line from each property to the explanation of the property.

Property

High boiling point

Conduct electricity
when molten
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Explanation
of property

Electrons are free
to move

There are no charged
particles free to move

lons are free
to move

Weak intermolecular
forces of attraction

Bonds are weak

Bonds are strong

(2)
(Total 14 marks)



Q2.This question is about halogens and their compounds.

The table below shows the boiling points and properties of some of the elements in Group 7 of

the periodic table.

Element Boiling Colour in aqueous
point in °C solution
Fluorine -188 colourless
Chlorine -35 pale green
Bromine X orange
lodine 184 brown

(a) Why does iodine have a higher boiling point than chlorine?

Tick one box.

lodine is ionic and chlorine is covalent

lodine is less reactive than chlorine

The covalent bonds between iodine atoms

are stronger

The forces between iodine molecules are

stronger

(b) Predict the boiling point of bromine.

(c) A redox reaction takes place when aqueous chlorine is added to potassium iodide solution.

The equation for this reaction is:
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Cly(aq) + 2Kl(aq) —=>
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I, (aq) + 2KCl(aq)
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Look at table above.

What is the colour of the final solution in this reaction?

Tick one box.

Brown

Orange

Pale green

Colourless

(1)

(d)  What is the ionic equation for the reaction of chlorine with potassium iodide?

Tick one box.

Cl,+2K - 2KCl

20+Cl, > L +2CI

Im+Cl = 1+CI

I"+K > Kl

(1)

(e) Why does potassium iodide solution conduct electricity?

Tick one box.

It contains a metal

It contains electrons which can move
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It contains ions which can move

It contains water

(1)

(f)  What are the products of electrolysing potassium iodide solution?

Tick one box.

Product at cathode Product at anode
hydrogen iodine

hydrogen oxygen
potassium iodine

potassium oxygen

(2)
(Total 6 marks)
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Q3.This question is about metals and alloys.
(a)  Explain how electricity is conducted in a metal.

To gain full marks you must include a description of the structure and bonding of a metal.

(4)
(b)  Describe how the structure of an alloy is different from the structure of a pure metal.
(2)
(c)  Alloys are used to make dental braces and coins.
(i)  Nitinol is an alloy used in dental braces.
Why is Nitinol used in dental braces?
(1)

(ii) Suggest one reason why coins are not made of pure copper.
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Do not give cost as a reason.

(1)
(iii) Some coins are made from an alloy of aluminium.
Complete the sentence.
Aluminium is manufactured by the electrolysis of a molten mixture of cryolite and
(2)
(iv) Banks keep coins in poly(ethene) bags. These bags are made from low density
poly(ethene).
High density poly(ethene) can also be made from the same monomer.
How can the same reaction produce two different products?
(1)
(d)  Give two reasons why instrumental methods of analysis are used to detect impurities in
metals.
(1)

(Total 11 marks)
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Q4.Diagram 1 shows the apparatus used to electrolyse magnesium sulfate solution.

Diagram 1

Gases were given off at both electrodes.

(a) The gas collected at the anode was oxygen.

Draw one line from the test for oxygen to the correct result.

Test Result

The splint relights

Place a glowing splint
in the tube of the gas The splint goes out

There is a squeaky pop

(b) (i) The gas collected at the cathode was hydrogen.

Describe how to test the gas to show that it is hydrogen.
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(ii)  Why is hydrogen, and not magnesium, produced at the cathode?

(1)

(c) A student wanted to use electrolysis to silver plate a metal spoon.

(i) Give one reason why metal spoons are sometimes silver plated.

(1)

(i) Diagram 2 shows the apparatus the student used. The student did not set the
apparatus up correctly.

Diagram 2

d.c. power
supply

The student found that the metal spoon eroded and a thin layer of copper formed on
the pure silver electrode.

Suggest two changes that the student must make to his apparatus to be able to silver
plate the metal spoon. Give a reason for each change.
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(4)

(iii) Why is it difficult to electroplate plastic spoons?

(1)
(Total 10 marks)

Q5.The hip joint sometimes has to be replaced.
Early replacement hip joints were made from stainless steel.

Stainless steel is an alloy of iron, chromium and nickel.
The diagram below represents the particles in stainless steel.
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Chromium, Cr —_

Paticle diagram of stainless steal

(a)  Use the diagram to complete the percentages of metals in this stainless steel.

The first one has been done for you.

Element Percentage (%)

Iron, Fe 72

Chromium, Cr

Nickel, Ni

(b)  Pureiron is a soft, metallic element.

(i)  Why isiron described as an element?

(ii)  Pure iron would not be suitable for a replacement hip joint.

Suggest why.
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(1)

(iii) The three metals in stainless steel have different sized atoms.
Stainless steel is harder than pure iron.

Explain why.

(2)
(Total 6 marks)
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Qe. Read the information

Graphene

Scientists have made a new substance called graphene.
The bonding and structure of graphene are similar to graphite.

Graphene is made of a single layer of the same atoms as graphite.

Graphene Graphite

Use the information above and your knowledge of graphite to answer the questions.
(a)  This part of the question is about graphene.

Choose the correct answer to complete each sentence.

(i) ionic covalent metallic

The bonds between the atoms in graphene are

(1)

(i) chromium carbon chlorine
Graphene ismade of ......cccveeiiiiiiiiic e, atoms.
(1)
(iif) 2 3 4
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In graphene each atom bonds to .........cc........... other atoms.

(1)
(b)  This part of the question is about graphite.
Graphite is used in pencils.
Explain why. Use the diagrams to help you.
(2)

(Total 5 marks)
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Q7.

(b)

Mg(s)

(a)

Magnesium metal is shaped to make magnesium ribbon.

Explain why metals can be shaped.

(2)
Magnesium sulfate is a salt of magnesium.
It can be prepared by the reaction of magnesium metal with an acid. The equation for the
reaction of magnesium with this acid is:
+ H.SO.(aq) -> MgSO0.(aq) + H.(g)
(i) Name the acid used to make magnesium sulfate.
...................................................................... acid
(1)
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(i)  Use the equation to help you to describe what you would observe when magnesium
reacts with the acid.

()

(iii) The magnesium sulfate is in solution.

How could you obtain solid magnesium sulfate from this solution?

(2)
(Total 6 marks)
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