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Section A
Answer all the questions in this section in the spaces provided.
The total mark for this section is 50.

A1 Use the following clues to complete the crossword. [8]

b2
J

Across

2 The '="1in a chemical equation indicates that the reaction is
5  Avreaction whereby iron (lll) oxide is converted to iron.
8 A process that removes sulphur dioxide from flue gas.

Down

1 A gas used to fill filament bulbs

3 A reaction whereby heat energy is given out to the surrounding.

4  The most reactive metal of all elements.

6 change is the amount of energy involved in a reaction.

7 A metal used to provide sacrificial protection to underground iron pipe.

[Total: 8]
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A2 Calcium reacts with fluorine to form calcium fluoride.

(@)

Calcium fluoride is an ionic compound. Draw a 'dot and 'cross' diagram to
show the arrangement of electrons in calcium fluoride. Show only outershell
electrons. [3]

Use x to represent an electron from a calcium atom.
Use o to represent an electron from a fluorine atom.

In the lattice of calcium fluoride, the ratio of calcium ions to fluoride ions is
1:2.
(i)  Explain the term lattice. [2]

(i)  Explain why the ratio of ions is 1:2. [1]

(iii) The reaction between calcium and fluorine is a redox reaction.
Explain. [4]

[Total: 10]
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A3. Complete the following table by filling in the blanks.

Particle | Mass No. of No. of No. of Electronic
Number | protons | neutrons | electrons | configuration
Mg?* 24 12
17 18 2.8.8
H 1 1
Ci 37 17 20
[Total: 5]

A4 The simplified Periodic Table below shows six elements represented by the letters
A B, C,D EandF.
(The letters are not the correct symbols for the elements concerned.)

L[] (mfw[vIwvi]vi[oO

D E

Using only the given letters, give the formulae of the compounds formed
between each of the following pairs of elements.

(@ AandF
(o) CandD
(c) BandE
(d BandF
() FandF

[Total: 5]
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A5 (a) Some properties of four metals are shown in the table below.

Electrical .
Metal Conductivity (?(en;'_t% Notes
(Sm™ 9
Silver 63.01 x 10° 10490 Highest electrical conductivity of any

known metal
Copper 59.6 x 10° 8930

Gold is commonly used in electrical

6
Gold 45.2 x 10 19320 contacts.

Commonly used in overhead electrical
cables

SI Unit for conductivity is siemens per metre (S m™). The higher the value, the better the
electrical conductivity of the material. Electrical conductivity in the table above is
measured at 20°C.

Aluminium  37.8 x 10° 2600

()  Explain why aluminium is used as overhead electrical cables instead of
copper? [2]

(i)  Explain why copper is commonly used as underground electrical cables
instead of silver which has a higher electrical conductivity? [2]

VL/5072 3E1EOY08 Paper 2 5



(iii) Below is some information on audio parts sold on internet.

Part Number:
0o1-1120 Dayten RCA-CHRE CI is Mount RCA Jack Pair Gold plated RCA jacks from Dayton
- "!"'- Audio. Solder-on design. Works with materials up to 36" thick.
N &
Part Humber:
0a1-180

Gold BRCA Right Angle Adapter Short Gold right angle RCA,.

(’f -

Explain why gold is commonly used to plate connectors even though it
may increase the cost of the parts, especially in high quality audio or
video system? [2]

(b)  Aluminium is more expensive than iron although aluminium is the most
abundant metal in the Earth's crust. Explain. [2]

(c) Give three factors in which the availability of a metal depends mainly on. [3]

[Total: 11]
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A6 There are three methods of preparing salts.

Method A — use a pipette, a burette and a pH indicator.

Method B — by precipitation using two aqueous solutions

Method C — add an excess of base/metal/carbonate to a dilute acid and remove
the excess by filtration.

For each of the following salt preparations, choose one of the methods A, B or C,
name any additional reagent needed and then write a balanced chemical and/or
ionic equation.
(a) the soluble salt, zinc sulphate, from the insoluble base, zinc oxide

(i)  method

(i) additional reagent

(iii) chemical equation

[3]
(b) the insoluble salt, barium sulphate, from the soluble salt, barium nitrate
(i)  method
(i) additional reagent
(i) chemical equation
(iv) ionic equation
[4]
[Total: 7]
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A7 Pure water can be obtained by distilling the mineral water using the apparatus
shown below.

flask

mineral
water

State the name of the piece of apparatus labelled A. [1]

State and explain the temperature recorded by the thermometer when pure
water is being collected in the beaker. [1]

How does the boiling point of the mineral water in the flask compare with the
temperature recorded in (b) when pure water is being distilled over? [1]

This method can be used to separate water from the dissolved minerals.
However, it cannot be used to separate two miscible liquid like a mixture of
ethanol and water. Why? [1]

[Total: 4]
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Section B
Answer all three questions from this section.
The last question is in the form of an either/or and
only one of the alternatives should be attempted.
Write your answers on foolscap provided.

B8 In recent years scientists have made tube-shaped structures of carbon called
nanotubes. Carbon nanotubes (CNTs) are allotropes of carbon with a

nanostructure that can have a length-to-diameter ratio greater than 1,000,000.

These cylindrical carbon molecules extraordinary strength and unique electrical
properties, and are efficient conductors of heat. The diagram below shows the
structure of carbon nanotubes.

(a) State two differences between the structure of a carbon nanotube and the
structure of diamond. [2]

(b) Carbon nanotubes are fifty times stronger than steel. Use ideas about
structure and bonding to suggest why these nanotubes are so strong. [2]

(c) Carbon nanotubes are good electrical conductors.
(i)  Explain, in terms of its bonding and structure, why carbon nanotubes
are good conductors of electricity. [3]
(i)  Name the other form of carbon which can conduct electricity. [1]
(i) Carbon nanotubes conduct electricity nearly as well as copper.

Explain, in terms of its bonding and structure, why copper is a good
conductor of electricity. [3]

[Total: 11]
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B9. The diagram shows the Blast Furnace.

mixture A

gasY

«———gas X

—— Substance C

(@) (i) Name the components that made up mixture A. [1]
(i)  Name the gas X. [1]
(iii) Explain why gas X cannot be pure oxygen. [2]

(b) The reduction of haematite to iron occurs at a temperature of 1500°C.
Explain what produces the high temperature of 1500°C. [1]

(c) (i) Name the gaseous reducing agent in the furnace. [1]
(i)  Construct an equation for a reaction in which it is produced. [1]

(d) The iron produced by the Blast Furnace is converted into alloys used in

building constructions and car manufacturing industries.

(i)  Explain what is meant by an alloy. [1]
(i)  Name the 3 elements added to iron to produce stainless steel. [1]
[Total: 9]
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B10 Either

The NASA space shuttle uses fuel cells to generate electricity. The diagram below
shows a hydrogen-oxygen fuel cell.

external circuit

hydrogen in —_— -— oxygen in

| — electrolyte

negative electrode —__|

— positive electrode

(a) Atthe positive electrode, oxygen reacts with water. Write the ionic equation
for the reaction at the positive electrode. [1]
(b) Atthe negative electrode, hydrogen reacts with hydroxide ions. Write the
ionic equation for the reaction at the positive electrode. [1]
(c) Write the overall equation for the reaction between hydrogen and oxygen in
the fuel cell. [1]
(d)  Suggest one source for hydrogen and one source for oxygen for use in a
fuel cell. [2]
(e) What type of reaction takes place, reduction or oxidation, at the positive
electrode? Explain your answer. [2]
() Describe some advantages and disadvantages of using a fuel cell power
motor car. [3]

[Total: 10]
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OR
Ammonia is manufactured by the Haber process.

(@) The graphs below give information about the percentage of ammonia present
in the equilibrium mixture at different temperatures and pressures.
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The reaction requires the use of a catalyst, which operates most efficiently
within the temperature range 280°C to 450 °C.
(i)  Other than temperature, state the other two essential conditions used
in the Haber process. [2]
(i)  Write the equation for the reaction used in the Haber process. [1]
(iii)  Which conditions of temperature and pressure give the highest
percentage of ammonia at equilibrium within the catalyst operating
temperature range? [2]
(iv)  Suggest why the normal working temperature used in the Haber
process is often over 400 °C. [1]
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(b)  Ammonia is commonly used to make nitrogenous fertilisers such as
ammonium nitrate and ammonium phosphate (V). Ammonia produced from
the Haber process is reacted with nitric acid and phosphoric (V) acid to form
ammonium nitrate and ammonium phosphate (V) respectively.

(i)  Write the chemical formula for ammonium nitrate. [1]
(i)  Given that the chemical formula of ammonium phosphate (V) is
(NH4)3PQy4, suggest the chemical formula for phosphoric (V) acid.  [1]
(i)  Name the gas which you would expect to be produced when ammonium
phosphate(V) is warmed with aqueous sodium hydroxide. [1]
(iv) Suggest a test for the gas mentioned in b(iii) and state the observation.

[1]

[Total: 10]

~ The End ~
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