Q1. This question is about some compounds made from iodine.

(@) Lead iodide can be made by mixing a solution containing lead ions with a solution
containing iodide ions. Lead iodide is formed as a precipitate.

Pb?(aq) + 2(aq) — PbL(s)

The table below gives information about the solubility of some compounds.

Soluble compounds Insoluble compounds

All sodium and potassium salts

All nitrates

Silver and lead chlorides, bromides and

Most chlorides, bromides and iodides iodides

Use the table to help you to name:

(i) A soluble compound which contains lead ions ...........cccccvviiiie e

(i) A soluble compound which contains iodide iONS ..........cccevcvverieeiniie e
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(b)

Magnesium iodide can be made by reacting magnesium with iodine.
Mg + L — Mgl,
Magnesium iodide is an ionic compound. It contains magnesium ions (Mg ) and iodide
ions (I7).
Describe, in terms of electrons, what happens when magnesium reacts with iodine.

(4)
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(c) The diagram shows the structure of potassium iodide.

Potassium ion (K*)

lodide ion (I)

(©)
(Total 9 marks)
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Q2. The picture shows a copper kettle being heated on a camping stove.
Copper is a good material for making a kettle because:
. it has a high melting point

. it is a very good conductor of heat.

Copper kettle

Camping stove

(&) Explain why copper, like many other metals, has a high melting point.

Your answer should describe the structure and bonding of a metal.

(4)
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(b) Aeroplanes contain many miles of electrical wiring made from copper. This adds to the
mass of the aeroplane.

It has been suggested that the electrical wiring made from copper could be replaced by
carbon nanotubes which are less dense than copper.

The diagram shows the structure of a carbon nanotube.

- Carbon atom

()  What does the term ‘nano’ tell you about the carbon nanotubes?

1)
(i)  Like graphite, each carbon atom in the carbon nanotube is joined to three other
carbon atoms.
Explain why the carbon nanotube can conduct electricity.
@)

(Total 7 marks)
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Q3.

Etching is a way of making printed circuit boards for computers.

© Dario Lo Presti/Shutterstock

Printed circuit boards are made when copper sheets are etched using iron(lll) chloride solution.
Where the copper has been etched, only plastic remains.

(@) Copperis a good conductor of electricity.
Explain why.

@)
(b) Iron(lll) chloride can be produced by the reaction shown in the equation:
2Fe+3Cl,— 2FeCl,
(i)  Calculate the maximum mass of iron(lll) chloride (FeCI3) that can be produced from
11.20 g of iron.
Relative atomic masses (A ): Cl = 35.5; Fe = 56.
Maximum mass of iron(lll) chloride = ..........ccccoooieriiens g

®)
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(i)  The actual mass of iron(lll) chloride (FeCIB) produced was 24.3 g.
Calculate the percentage yield.

(If you did not answer part (b)(i) assume that the maximum theoretical mass of iron
(1) chloride (FeCl,) is 28.0 g. This is not the correct answer to part (b)(i).)

@)
(Total 6 marks)
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Q4.

Silicon dioxide is used as a lining for furnaces.

Furnaces can be used to melt iron for recycling.

© Oleksiy Mark/iStock

The diagram shows a small part of the structure of silicon dioxide.

Key
C Oxygen atom
@ Silicon atom

Explain why silicon dioxide is a suitable material for lining furnaces.

(Total 4 marks)
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Q5.

Thermosoftening polymers can be used to make plastic bottles and food packaging.
(@ The reaction to produce polymers uses a catalyst.

Why does the catalyst work for a long time before it needs replacing ?

@
(b) Thermosoftening polymers would not be suitable for packaging very hot food.
Explain why in terms of their properties and structure.
@)
(c) Compounds from food packaging must not contaminate the food.
Food can be tested for contamination using gas chromatography linked to mass
spectroscopy (GC-MS).
(i) Gas chromatography can separate substances in a mixture of compounds.
Describe how, as fully as you can.
®)
(i)  What information does the molecular ion peak give about the molecule?
(€

(Total 7 marks)
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Q6.

Spacecraft have been to the planets Venus and Mars. The spacecraft have sent back
information about the atmosphere of each planet.

© Tristan3D/Shutterstock

(a) The main gas in the atmosphere of Mars is carbon dioxide.

Explain why, in terms of structure, carbon dioxide is a gas, even at low temperatures.

3)
(b) Gas chromatography linked to a mass spectrometer (GC-MS) is used to identify

substances found on Mars.
(i)  What is the purpose of gas chromatography?

1)
(i)  What information do the molecular ion peaks from the mass spectrometer give about

the substances?
1)
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(©)

The atmosphere on Venus contains droplets of sulfuric acid solution.

(i)  Suggest a pH value for sulfuric acid solution.

PH=

)
(i)  Name the ion which makes sulfuric acid solution acidic.

)
The atmosphere of Venus contains the isotopes 24 and H

1 1
Describe the similarities and the differences in the isotopes 24 and 1y
1 1

You should refer to the sub-atomic particles in each isotope.

(©)

(Total 10 marks)
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Q7.

Oil rigs are used to drill for crude oil.

© Digital Vision/Photodisc

(@) Dirill heads are made from steel. Steel is an alloy.

Explain why alloys are harder than pure metals.

3)
(b)  Drill heads also contain diamonds.

Describe, as fully as you can, the structure and bonding in diamond.

(4)
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(c) Polymers are produced from crude oil.

Describe the structure and bonding in a thermosoftening polymer and explain why
thermosoftening polymers melt when heated.

........................................................................................................................ "
(Total 11 marks)
Qs8. This question is about potassium.
(@ Humphrey Davy was a professor of chemistry.
In 1807 Davy did an electrolysis experiment to produce potassium.
(i) Dauvy first tried to electrolyse a solid potassium salt to produce potassium.

Explain why this electrolysis did not work.

)
(i)  Humphrey Davy was the first person to produce potassium.
Humphrey Davy’s experiment to produce this new element was quickly accepted by
other scientists.
Suggest why.
............................................................................................................... "
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(b) A student dissolved some potassium chloride in water. The student tried to electrolyse the
potassium chloride solution to produce potassium.

The apparatus the student used is shown in the diagram.

Positive
electrode

MNegative
electrode

i +— Potassium chloride solution

The student expected to see potassium metal at the negative electrode, but instead saw
bubbles of a gas.

. Name the gas produced at the negative electrode.

. Explain why this gas was produced at the negative electrode and why potassium
was not produced.

The reactivity series of metals on the Chemistry Data Sheet may help you to answer this
guestion.

®)
(c) The student tried to electrolyse molten potassium chloride to produce potassium.
() Potassium metal was produced at the negative electrode.
Describe how potassium atoms are formed from potassium ions.
............................................................................................................... 2
(i) Complete and balance the equation for the reaction at the positive electrode.
........... Cl” — Cl, +
)
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(i) Complete the diagram to show the electronic structure of a chloride ion (CI").

—

@)
(Total 10 marks)
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