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1. Tammy was given a substance to analyse.
She was told that it contained two metal ions and two non-metal ions.
(a) Tammy carried out a flame test on the substance and found that it produced a yellow
flame.
(1) Describe how Tammy could carry out the flame test.
(2)
(i1)) Which ion caused the yellow flame?
Put a cross (X)) in the correct box.
calcium ions L]
iron(IIT) ions L]
potassium ions ]
sodium ions O
1)
(b) Tammy dissolved some of the substance in distilled water to form a solution.
(1) To one portion of the solution, she added drops of sodium hydroxide solution.
A red-brown precipitate formed.
Which ion did this test show to be present?
Put a cross (X)) in the correct box.
calcium ions |
iron(IIT) ions O
potassium ions |
sodium ions |
1)
4
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(i1) Tammy tested another portion of the solution by adding dilute nitric acid and then e
a few drops of silver nitrate solution.
From the colour of the precipitate that formed, she correctly concluded that
chloride ions were present.
What was the colour of the precipitate that formed?
Put a cross (X)) in the correct box.
pale yellow L]
red |
white L]
yellow |
1)
(c) Tammy decided to test for sulphate ions.
She added dilute hydrochloric acid to another portion of the solution.
Which reagent should Tammy add to this mixture to show the presence of sulphate
ions?
Put a cross (X)) in the correct box.
ammonia solution =
barium chloride solution =
dilute sulphuric acid |
sodium hydroxide solution O
M |1
(Total 6 marks)
J
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2. Clothes can be washed using soaps or detergents.
In hard water areas, washing soda crystals are sometimes added before soap is used.
(a) Apart from washing, suggest another use of water in everyday life.
1)
(b) Which sodium compound is contained in washing soda crystals?
1)
(c) Name the two types of substances needed to make soap.
L ettt b et e h e et e et e ea e et e e naeeae e bt et e ese et e entenseenteentenneenneas
ettt et e bttt et e bt et e e bt e bt et e eh e e bt et e e bt e be e teebt et e eateebe e tesatenaeenbeas
(2)
(d) Modern washing powders contain detergents.
They can be ‘biological’ or ‘non-biological’.
(1) Describe differences between using detergents and using soaps in hard water
areas.
2)
(i1)) Give one difference between ‘biological’ and ‘non-biological’ washing
powders.
1 Q2

(Total 7 marks)
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3. Sulphuric acid is an important substance.
It is used to make many other substances.
(a) Name two substances that are produced from sulphuric acid.
L ettt bttt h et h e bttt eat e eh et e bt e bt ettt e bt et
ettt et te e —e ettt ete st ete e tete e teen e e st e teen e e bt e teenteteeateent e st enteeseenteentenneenseas
2)
(b) The first step in the manufacture of sulphuric acid is the burning of sulphur in air to
form sulphur dioxide.
S + 0, &> SO,
Suggest why air rather than pure oxygen is used.
1)
(c) The sulphur dioxide is then reacted with more oxygen from air in the presence of a
hot catalyst.
The reaction is reversible.
(1) Name the catalyst used.
1)
(i1) Write the balanced equation for the reversible reaction.
3)
(d) Describe how the gas from (c) is made into sulphuric acid.
1 Q3
(Total 8 marks) :]
J
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4. Copper is used to make water pipes and in the electronics industry.

(a) Describe two properties of copper or its compounds that are typical of transition
metals and their compounds.

(b) Very pure copper is produced from impure copper by electrolysis.

The diagram shows a cell in which impure copper is the anode and the cathode is
stainless steel.

6V d.c.
O A TS

— ~

/|

impure T stainless steel

copper cathode
anode

(1) Identify the electrolyte used in the cell.

Leave )
blank
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(iv) During the electrolysis, impurities collect below the positive electrode.
Explain the importance of these impurities.
2 Q4

(Total 8 marks)

H 3 4 0 6 2 R A 0 9 2 0

9

Turn over



5. Drinking water in the United Kingdom is high quality and contains a very low concentration
of lead ions.

In some parts of the United States drinking water contains a higher concentration of lead
ions.

A group is campaigning for lead-free water.

LEADa
ARPENIC

Lead ions are toxic and it is important to know the concentration of these ions in the
water.

(a) Arnie suggests

take 1000 cm® of tap water

heat to evaporate the tap water to dryness
find the mass of the residue

the mass of residue = the mass of lead

Suggest two reasons why this method would not give an accurate figure for the mass
of lead ions in the water.
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(b) David is trying to find the concentration of lead ions (Pb*") in a solution.
He adds a few drops of potassium iodide solution to the solution containing lead
ions.
A yellow precipitate forms.
Lead iodide is an insoluble compound with a distinctive yellow colour.
(i) Write the ionic equation for the reaction.
3
(i) This is a reliable test for lead ions.
Why is it important that only lead ions give this distinctive yellow precipitate?
1)
(ii1) Faizatells David that the test described above does not determine the concentration
of lead ions in the solution but that this could be done by titration.
Explain why Faiza is correct.
(2)
J
11
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(c) Titration can be used to find the concentration of a sodium hydroxide solution. In
an experiment sodium hydroxide solution is titrated with dilute hydrochloric acid of
known concentration. Describe how you would carry out this titration. Include the
names of the pieces of apparatus you would use.

(Total 12 marks)
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6.

Alcohols and esters are some of the substances used to make cosmetics.

(a) Suggest a reason why

(1) alcohols are used in cosmetics.

(b) A molecule of ethanol reacts with a molecule of ethanoic acid to make one molecule
of the ester ethyl ethanoate and one molecule of water.

Write the equation for this reaction.

(2)
(c) Another ester, methyl methanoate, can be made as follows
HCOOH +CH;OH — HCOOCH; + H,O
methanoic acid methanol methyl methanoate water

(1) Calculate the mass of methyl methanoate, HCOOCHj;, that can be made from
320 kg methanol, CH;0OH.
(Relative atomic masses: C =12, H=1.0, O = 16)

ANSWET ....coeevieeiieeiee e kg

Leave )
blank
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(i) Suggest why a manufacturer would need to carry out this sort of calculation.
()
(ii1) Describe another reaction of methanoic acid.
()] Q6

(Total 10 marks)
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7. The alkali metals react vigorously with water.

The following is a description of the reaction of potassium with water.

A small piece of potassium was dropped onto a large volume of water. The
potassium melted to form a ball. The ball whizzed across the surface of the
water and a lilac flame was seen around it.

(a) Suggest why the potassium melts.

(b) What burns to produce the flame?

(c) What causes the flame to be lilac coloured?

(d) What would you see if litmus solution is added to the liquid?

(e) Sodium hydroxide is made by the electrolysis of brine.
This process produces sodium hydroxide, chlorine and hydrogen.

The overall equation for the electrolysis is
2NaCl( ) +2H,0( ) — 2NaOH( )+ Hy( )+ChL( )

(1) Add all the state symbols to the equation.
1)

(i1) Suggest why this is an important industrial process.

H 3 4 0 6 2 R A 01 6 2 0
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(iii) In the electrolysis of brine, chloride ions are converted to chlorine.
Explain why this reaction is an oxidation reaction.
1)
(iv) Write the balanced half equation for the conversion of chloride ions, Cl-, into
chlorine.
2 Q7

(Total 9 marks)
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