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1.

A food chemist extracts substance X that is responsible for the characteristic smell of an orange.
It can be done in a laboratory using the process shown in the diagram.

T

(a) (i) Name the separation technique.
[1]
(ii) State the name of the apparatus labelled A.
[1]
(iii) Describe how apparatus A works.
[2]
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(b) In an orange flavoured candy. the orange dye provides an authentic orange colour.
The food chemist separated the pigments that make up the orange colour using paper
chromatography. The results are shown in the diagram.

The orange dye is placed on a line drawn in pencil.

(i) Add three labels to the diagram to show:
e the solvent
e where the baseline should be
e where the original position of the spot of the orange dye should be [3]

(11) State the number of different components that make up the ink.

[1]

(iii) Explain why the baseline must be drawn in pencil.

[1]

(c) The solvent ethanol was used in this chromatography experiment.
Give one other use for ethanol.
(1]

TOTAL MARKS [10]




2.

Atoms are the smallest particles of matter.

(a)

(b)

(c)

These forms of matter are composed of three particles which are known as the electron,
proton and neutron.

(i) Complete the table for these particles.

particle relative mass charge

electron

proton

neutron

(3]

(ii) State why an atom is electrically neutral.

(1]

Write the electronic configuration for a C/ atom.

(1]

Atoms combine by forming bonds to produce new types of particles.

1) Explain the difference between ionic bonding and covalent bonding.

(2]

[Turn over



(i)

(iii)

NCI, is a simple covalent molecule.

Draw the dot and cross diagram of one molecule of NC/,. Only show outer shell
electrons.

(2]

State one difference in properties between ionic and covalent compounds.

(1]

TOTAL MARKS [10]



The diagrams show the preparation of an insoluble salt by precipitation.

The reactants are barium hydroxide and sulphuric acid.

Stage 1 Mix the solutions of the reactants

reactant reactant
\ Stage 2
* solution and
recipitate
Stage 4 el precipitate ek
L —— s ..M.J' - :
solution
Stage 3
&\ clean precipitate
distilled water
(a) Name the substances that form the precipitate and the solution.
precipitate
solution [2]

[Turn over



(b)

(©

(d)

Describe what is occurring in steps 2 — 4.

Step 2
Step 3
Step 4

3]
Silver chloride is another insoluble salt formed when two soluble salts react.
The word equation shows the reactants and products of this reaction.
soluble salt1 + solublesalt2 — silver chloride <+ product2

(product 1)

Name the soluble salts and the other product formed in this reaction.
soluble salt 1
soluble salt 2
product 2 [3]

A soluble salt can be formed by adding a soluble base to an acid. This results in
neutralisation.

Explain neutralisation in terms of ions.

[2]

TOTAL MARKS [10]




4. (a) Construct a fully labelled diagram of the electrolysis cell to decompose molten sodium
chloride.
[3]
(b) Name the products of the electrolysis of molten sodium chloride.
Product X
Product Y , . 3]
(c) Aluminium is extracted from its ore by electrolysis
(1) Name the ore from which aluminium is extracted.
[1]
(ii) Explain why extracting aluminium from aluminium ore is more expensive than

extracting iron from iron ore.

[2]

(iit) State why it is important to recycle aluminium.

[1]

[Turn over
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(iv) Give one reason why aluminium is used in the manufacture of airplanes.

=[]

TOTAL MARKS [10]




(a)

2=

Calcium and magnesium are found in Group II of the Periodic Table.
(i) Name this group.

— [1]

(ii) Give one property of elements in this group.

[1]

(iii) Magnesium oxide (MgQ) is an ionic compound.

Draw a dot and cross diagram to show bonding in magnesium oxide (MgO).
Only show the outer electrons.

[3]

[Turn over
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The table shows melting points and boiling points of some metals and non-metals.

Use the table to answer questions (b) and (c).

Element Melting point (°C) | Boiling point (°C)
Bror;iiné ~7 " | 59 |
Chlorine -101 =34
Fluorine -220 -189
Mercury -39 357
Aluminium 660 2467

Neon | —249 -246

Sulfur 15 445

(b) Identify the following substances:

@

(i)
(iii)
(iv)

a non-metal that is a liquid at -200°C

M

an element that is a solid at 440°C [1]
an element that is a green-yellow gas at 0°C —— . ]
an element that has a full outer shell of electrons

[1]
an element that is a metal and a liquid at 20°C.
e [1]

TOTAL MARKS [10]
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The flowchart shows steps in the industrial manufacture of sulphuric acid.

Step 1:
molten
sulphur + A EEn
Step 2:
catalyst )
gas B + gas A 2 > S‘.ﬂpl.mr
trioxide
Step 3:
sulphur 1 e :
bioxidh | + sulpl?unc e substance C
i acid

Use the flowchart to answer the questions.

(a) (1) Name the method used to manufacture sulphuric acid.
[1]
(ii) Identify the substances A, B and C made during the manufacture.
A
B
C (3]
(iii) Name the catalyst used in Step 2 of the manufacture.
(1]
(iv) State the temperature that is used for the reaction in Step 2.
[1]

[Turn over



(b)

(©)

(d)

(i) State the colour change of the sugar that is observed when concentrated sulphuric
acid is added to sugar.

Colour change to [1]
(i) State the chemical property of concentrated sulphuric acid shown when it reacts

with sugar.

— [1]

Sulphuric acid is used to make fertilisers.

Give the name of a fertiliser produced using sulphuric acid.

I ¢ |

A business person wishes to build a sulphuric acid manufacturing plant on an island.

State one environmental factor that the business person must keep in mind when they
decide on the best place for the factory.

y S— (1]

TOTAL MARKS [10]
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Structures L and M are made of the same element.

L M

(a) State the name of the element that is present in structures L and M.
[1]
(b) Name structures L and M.
L
M__ [1]
() Complete the table about the properties and uses of structures L and M.
~ Structure Use D
(L or M) i
1) Pencils 1)
111) 1v) Shinty
i Electrodes 4y
[3]
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(d) The diagram shows a molecule of hydrogen.

Hydrogen molecule

./.

(i) Explain why structure L has a higher melting point than hydrogen.

[3]

(ii) Give two uses of hydrogen.

1.

2. , (2]

TOTAL MARKS [10]
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8. (a) Describe a positive test for the presence of water.

Test

Result

(3]

(b) When water is industrially treated, two stages of the process are filtration and
chlorination.

() State the purpose of each stage.

1. filtration

2. chlorination

(2]

(ii) Rainwater is a type of water that can be collected for personal use.

State one way, other than chlorination or filtration, rainwater can be treated for
drinking.

[1]

[Turn over
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(c) Scale deposits can form within pipes due to water hardness.

(i) State the name of one metal ion that causes water hardness.

[1]

(ii) Describe a test that distinguishes between hard and soft water.

Reagent

Result

2]

(iii) Name one method to remove temporary water hardness.

[1]

TOTAL MARKS [10]
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