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I; A sample of muddy water was collected by students. The mud was removed from the mixture by
filtration.
(a) (1) Draw a fully labelled diagram to show the filtration of the muddy water,
[3]
(i1) After the mud is removed from the water, name the physical technique that

would be used to remove dissolved salts and collect the water.

[1]
(iii) Describe a test and the results to determine the purity of the water collected in
(a)(ii).
Test:
Results: 2]
(b) A student adds copper (II) sulfate to water in a beaker to form a saturated solution.
(1) What is observed in the beaker when the copper (II) sulfate solution is saturated?
[1]
(ii) Describe a test that can be used to show that the solution contains a sulfate ion.
[3]
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[Turn over



z The diagram shows an atom of magnesium.

(a) (1) Magnesium is a metal

State two properties of metals.

[2]

(ii) State the type of bonding that occurs when magnesium chloride is formed.

(1]




(b)

(iii) Using Lewis Dot diagrams draw the bonding diagram for magnesium chloride.

Use outer electrons only.

[3]

Magnesium exists as three isotopes in nature; magnesium-24, occurring  79%,
magnesium-23, occurring 10% and magnesium-26 occurring 11%.

(i) Use the information given to calculate the relative atomic mass of magnesium to
four significant figures.

[2]

(ii) Complete the following table by inserting the number of subatomic particles
found in magnesium-26

Magnesium-26 particle Number
electrons
neutrons
rotons
5 2]
TOTAL MARKS [10]
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3. Use the equation to answer the following questions:

H,80,(aq) + Ca(OH),(aq) —» CaS0,(aq) + 2H,0()

(a) Name the type of chemical reaction occurring in the equation.
[1]
(b) Universal indicator is placed in a conical flask with the sulfuric acid before the other
reactant was added.
(i) State the colour of the universal indicator at the beginning and at the end of the
reaction.
Colour at the beginning of the reaction:
Colour at the end of the reaction: S [2]
(ii.) Name the process by which sulfuric acid is produced.
[1]
(i) State one commercial use of sulfuric acid.
[1]
(iv) State why universal indicator is not used in a titration experiment.
[1]
(c) A student prepares a sample of barium sulfate by reacting barium chloride with sodium
sulfate.
Describe a method to produce a pure dry sample of barium sulfate.
[4]

fs TOTAL MARKS [10]
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Chemists need to know if a reaction releases energy or absorbs energy.
(a) State which of these are exothermic and endothermic.

(i) condensation of a gas to a liquid

(ii) burning of fuel for cooking

(1ii) necessity of sunlight during photosynthesis in a leaf [3]

(b) The spacecraft fuel, dimethylhydrazine, has a large energy content per gram of fuel.

This is shown in the table.
energy per mole of fuel in kJ/mol —1694
molar mass of fuel 60
energy per gram of fuel in kl/g —1694 + 60 = —28.2

Calculate which fuel, methanol or octane, produces the most energy per gram of fuel.

Methanol, CH,0H, energy per mole of fuel = —726kJ/mol
Octane, CgH,q, energy per mole of fuel = —5590kJ/mol.

2]

[Turn over



(c) (i) Draw a labelled diagram to show electrolysis of potassium bromide solution.

[3]

(i1) State why electrolysis can occur in potassium bromide solution.

(1]

(iii) Give one industrial use of electrolysis.

[1]

[TOTAL MARKS 10]
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In 1869, a Russian chemist and teacher, Dmitri Mendeleev, published a table of elements.

(a)

(b)

How did Mendeleev organise his Periodic Table?

_ , (1]

A section of the modern Periodic Table is shown.

The letters that represent elements in the Periodic Table are not symbols of elements.

C
Y | E
X G
D Z
Use the letters in the section of the Periodic Table to answer the questions.
(i) Which letter represents the
most reactive metal?
most reactive non-metal? 2]
(ii) Letter D in the Periodic Table represents an element with an atomic number
of 29.
What is the number of neutrons in this element?
(1]
(iii) Use the letters B and Y to write the formula of a compound formed by their

reaction.

[1]

[Turn over
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(iv) Why would the elements represented by E and Z have similar chemical
properties?
(1]
(v) Which letter represents an element that is a liquid at room temperature?
[1]
(vi) Write the electronic configuration for the ion of the element represented by the
letter G.
[1]
(c) Draw a diagram to show the bonding in an oxygen molecule, O,.

Use outer electrons only.

[2]

[TOTAL MARKS 10]
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6. The table contains a list of chemicals. Use this list to answer (a) to (h).
aluminium oxide hydrogen
oxygen sulfuric acid
carbon ammonia
iron nitrogen
chlorine sodium oxide
(a) Identify two chemicals needed to make ammonia.

(b)

(d)

(e)

(f)

(g)

(h)

B

[2]
Which chemical is an amphoteric oxide?

[1]
Name two chemicals used to make chloromethane; CH,CL

- [2]

Name the lightest gas.

[1]
Name the solid that reacts with water to form an alkali.

[1]
Name the alkaline gas.

[1]
Name the catalyst used in the Haber Process.

[1]

Name the substance that makes up 20% of the atmosphere.

[1]

[TOTAL MARKS 10]
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Organic Chemistry is an important branch of Chemistry.

(a) Which element is primarily a part of Organic Chemistry?
. [1]
(b) Alkanes and alkenes are two homologous series.
(i) Explain what is meant by the term ‘homologous series’.
2]
(ii) Draw the structure of an alkane with three carbons.
[1]
(1ii) Draw the structure of an alkene with three carbons.
[1]
(c) (1) Name the type of reaction that occurs when an alkane reacts with bromine.
[1]
(i1) Many alkene molecules join together to make a polymer.

State the name of the smaller unit that forms a polymer.

[1]




(d)

o |

Homemade wine can be made by putting yeast into grape juice.

(i) Name this process.

[1]

(i1) Explain the job of the yeast in this process.

[2]

[TOTAL MARKS 10]
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The catalytic converter was invented for use in cars in the 1970s.

Gasoline in the 1970’s contained a chemical which damaged the catalytic converter and also
poisoned humans. This chemical has been banned from use in gasoline.

(a) Name this chemical.
[1]
(b) Sulfur is a by-product of petroleum and natural gas processing.
(i) Name a gas formed when sulfur comes in contact with gases in the atmosphere.
(1]
(ii) When this gas reacts with water it causes a phenomenon in nature. Name this
phenomenon.
[1]
(iii) State the effects of this phenomenon on stone work and metals.
Effect on stonework
Effect on metals [2]
(c) Petroleum is a finite energy source.
() Define the term ‘finite’.
(2]
(ii) Give an example of an alternative energy source.
(1]




(d)

=

Sulfur dioxide is used as a preservative in foods today.

(i) Explain briefly why foods are preserved.

(1]

(ii) Identify another food preservative.

[1]

[TOTAL MARKS 10]
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