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Q1.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .

Which property decreases as Group 2 of the Periodic Table is descended?

   A    reactivity of the elements

   B    solubility of the hydroxides

   C    solubility of the sulfates

   D    thermal stability of the carbonates

 

(Total for question = 1 mark)

Use this space for any rough working. Anything you write in this space will gain no
credit.

 

 

Q2.           

A colourless solid, Q, was warmed with sodium hydroxide solution. A gas was evolved which
turned damp red litmus paper blue. What is solid Q?

(1)

   A    NaNO3

   B    NH4Cl

   C    NaCl

   D    Ca(NO3)2

 

(Total for question = 1 mark)

 

 

Q3.           
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Answer the questions with a cross in the boxes you think are correct . If you change
your mind about an answer, put a line through the box  and then mark your new
answer with a cross .

A white solid, X, gives a red colour in the flame test and a cream precipitate forms
when acidified silver nitrate solution is added to a solution of X.

(a)  What is the white solid, X?

(1)

   A    lithium chloride

   B    calcium chloride

   C    strontium bromide

   D    barium bromide

(b)  What causes the flame colour to be red?

(1)

   A    electrons absorb blue and green light as they are promoted

   B    electrons emit red light as they are promoted

   C    blue and green light is absorbed as electrons return to lower energy levels

   D    red light is emitted as electrons return to lower energy levels

Use this space for any rough working. Anything you write in this space will gain no
credit.

 

(Total for question = 2 marks)

 

 

Q4.           

Magnesium oxalate, MgC2O4 , decomposes on heating to form magnesium carbonate and carbon
monoxide.

MgC2O4(s) → MgCO3(s) + CO(g)

(a)  A 6.0 g sample of magnesium oxalate was heated for three minutes but the decomposition
was only 70 % complete.

Calculate the total mass of solid that remains.
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(4)

(b)  In practice, magnesium carbonate also decomposes on stronger heating.

Describe and explain the trend in the thermal decomposition of Group 2 carbonates.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(c)  Suggest why a pure sample of magnesium carbonate will not be produced from the
decomposition of magnesium
        oxalate even if the sample is heated for longer.

(1)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 8 marks)

 

 

Q5.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .

(a)  A pellet of sodium hydroxide has a mass of 0.700 g.
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Some pellets were dissolved to make 350 cm3 of 0.25 mol dm–3 solution.

[Mr value: NaOH = 40]

How many pellets were dissolved?

(1)

   A    4

   B    5

   C    8

   D    125

(b)  25.0 cm3 of the sodium hydroxide solution prepared in (a)  was placed in a conical flask and
titrated with sulfuric acid.

2NaOH + H2SO4 → Na2SO4 + 2H2O

Calculate the number of moles of sulfuric acid that reacted.

(1)

   A    0.0031

   B    0.0063

   C    0.013

   D    0.044

(c)  Phenolphthalein indicator was used for the titration in (b).

What was the colour change at the endpoint?

(1)

   A    colourless → pink

   B    pink → colourless

   C    orange → yellow

   D    yellow → orange

Use this space for any rough working. Anything you write in this space will gain no
credit.

 

(Total for question = 3 marks)
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Q6.           

Which statement is correct?

(1)

   A    barium carbonate is less stable to heat than magnesium carbonate

   B    barium hydroxide is less soluble in water than magnesium hydroxide

   C    barium sulfate is less soluble in water than magnesium sulfate

   D    barium metal is less reactive with water than magnesium metal

 

(Total for question = 1 mark)

 

 

Q7.           

Answer the question with a cross in the box you think is correct  . If you change
your mind about an answer, put a line through the box  and then mark your new
answer with a cross  .

Barium chloride solution, BaCl2(aq), reacts with gallium sulfate solution, Ga2(SO4)3(aq) to form a
precipitate of barium sulfate, BaSO4(s).

What is the minimum volume of 0.100 mol dm−3 barium chloride needed to precipitate all the
sulfate ions in 200 cm3 of 0.05 mol dm−3 gallium sulfate?

   A    100 cm3

   B    200 cm3

   C    300 cm3

   D    400 cm3

 

(Total for question = 1 mark)
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Q8.           

This question is about calcium carbonate, CaCO3.

(a)  Calcium carbonate decomposes on heating.

CaCO3(s)  →  CaO(s)  +  CO2(g)

Explain why calcium carbonate decomposes at a higher temperature than magnesium
carbonate, in terms of the charge and size of the cations.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(b)  Calcium carbonate reacts with dilute hydrochloric acid.

CaCO3(s)  +  2HCl(aq)  →  CaCl2(aq)  +  CO2(g)  +  H2O(l)

A student determines the initial rate of this reaction by collecting the carbon dioxide in a gas
syringe and measuring the volume at regular time intervals.

(i)  The gas syringe can measure a maximum of 100 cm3 of gas.

Calculate the maximum volume of 0.500 mol dm−3 hydrochloric acid that can be added to
excess calcium carbonate at room temperature and pressure (r.t.p.) without exceeding the
measurable volume of the gas syringe.

[Molar volume of gas at r.t.p. = 24 000 cm3 mol−1]

(3)

(ii)  The results of the student's experiment are shown on the graph.
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Calculate the initial rate of this reaction.
You must show your working on the graph.
Include units in your answer.

(3)

(iii)  The student repeats the experiment but uses hydrochloric acid with a concentration of
0.250 mol dm−3. All other variables are kept the same.

State what would happen to the initial rate of reaction and the final volume of carbon dioxide
collected.

(1)

Initial rate of reaction

.............................................................................................................................................

Final volume of carbon dioxide collected

.............................................................................................................................................

 

(Total for question = 10 marks)
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Q9.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .

A student carries out two sets of titrations, one using methyl orange and the other using
phenolphthalein as indicators.

The conical flask contains sodium hydroxide solution and the burette contains hydrochloric acid.

What are the colour changes at the end-points?

 

(Total for question = 1 mark)

 

 

Q10.           

This question is about compounds containing Group 2 elements.

(a)  Hydrated magnesium nitrate has the formula Mg(NO3)2.xH2O.

A student devised an experiment to determine the value of x by leaving 5.12 g of
hydrated magnesium nitrate for several hours in a warm oven. After this time, the
solid remaining had a mass of 2.97 g.

(i)  State why the student used a warm oven to remove the water from the

hydrated salt, rather than direct heating with a Bunsen burner.

(1)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  Use the data obtained by the student to calculate the value of x.
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You must show your working.

(4)

(b)  Magnesium carbonate, MgCO3, is a white solid used as an additive in foods.

(i)  Explain, in terms of energy changes, why magnesium carbonate is insoluble in water.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  The Hess cycle and data to calculate the enthalpy change for the thermal

decomposition of MgCO3 are shown.

Calculate the enthalpy change for the thermal decomposition of MgCO3.

(2)

(iii)  Explain the trend in thermal stability of Group 2 carbonates.

(4)

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 13 marks)

 

 

Q11.           

Answer the question with a cross in the box you think is correct  . If you change
your mind about an answer, put a line through the box  and then mark your new
answer with a cross  .

Which of these compounds does not produce a colour in a flame test, and produces an alkaline
gas when warmed with sodium hydroxide solution?

   A    Ca(OH)2

   B    Mg(OH)2

   C    NH4Cl

   D    BeCl2

 

(Total for question = 1 mark)
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Q12.           

Equations for four reactions of copper or its compounds are shown.

(a)  Which is a disproportionation reaction?

(1)

   A    Reaction 1

   B    Reaction 2

   C    Reaction 3

   D    Reaction 4

(b)  Which is an acid-base reaction?

(1)

   A    Reaction 1

   B    Reaction 2

   C    Reaction 3

   D    Reaction 4

 

(Total for question = 2 marks)

 

 

Q13.           

Magnesium ethanedioate (MgC2O4) decomposes on gentle heating to form magnesium
carbonate and carbon monoxide.

MgC2O4   →   MgCO3 + CO
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(a)  (i)  State why the thermal decomposition of magnesium ethanedioate should be carried out
in a fume cupboard.

(1)

.............................................................................................................................................

.............................................................................................................................................

(ii)  After heating a 6.0 g sample of magnesium ethanedioate for three minutes, the
decomposition was 70 % complete.

Calculate the total mass of the solid mixture that remains.

(4)

(b)  Magnesium carbonate undergoes thermal decomposition at a higher temperature than
magnesium ethanedioate.

MgCO3   →   MgO + CO2

Explain the trend in the thermal decomposition of Group 2 carbonates going down the group.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 8 marks)

 

 

Q14.           

This question is about ethanoic acid and some related salts.
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(a)  A test to confirm the presence of an aqueous acid is adding a small amount of solid sodium
carbonate to the solution.

Describe two observations you would see in this test.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(b)  Sodium ethanoate is a component of reusable hand warmers. In use, a supersaturated
solution of sodium ethanoate recrystallises to form solid hydrated sodium ethanoate, releasing
energy.

CH3COONa(aq) + 3H2O(l) → CH3COONa.3H2O(s)     ΔrH = −19.7 kJ mol−1

A hand warmer has a mass of 63.2 g and forms 20.1 g of hydrated sodium ethanoate on
recrystallisation.

Calculate the maximum temperature reached by the hand warmer if its initial temperature is
5.0°C.

[Specific heat capacity of the hand warmer = 3.0 J °C−1 g−1]

(5)

(c)  Ammonium ethanoate, CH3COONH4(s), is used to control the pH of foods. It can be formed by
the reaction of pure ethanoic acid, CH3COOH(l), with ammonium carbonate, (NH4)2CO3(s).

Calculate the standard enthalpy change for this reaction by completing the Hess cycle and using
the data shown.

(5)
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(d)  Ammonium carbonate, (NH4)2CO3, is an ingredient in cleaning solutions for camera lenses.

These are aqueous solutions which contain no more than 1.8 g of ammonium carbonate in 100
cm3 of solution.

Calculate the maximum concentration, in mol dm−3, of ammonium carbonate in such a solution.

(2)

 

(Total for question = 14 marks)

 

 

Q15.           

Ethanedioic acid is a solid diprotic acid. A student used ethanedioic acid in a titration to find the
concentration of a potassium hydroxide solution.

The equation for the reaction is:

2KOH + (COOH)2 → (COOK)2 + 2H2O

(a)  Calculate the mass of ethanedioic acid that should be used to make 1000 cm3 of a 0.0500
mol dm–3 solution in water.
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Give your answer to an appropriate number of significant figures.

[Molar mass of ethanedioic acid = 90.0 g mol–1].

(2)

(b)  A student decided to check to see if phenolphthalein was a suitable indicator for this
titration. The student measured 400 cm3 of the 0.0500 mol dm–3 ethanedioic acid into a beaker
and added a few drops of phenolphthalein indicator.

Calculate the minimum mass of solid potassium hydroxide that should be added to produce a
colour change.

(2)

*(c)  A student used a 0.0500 mol dm–3 solution of ethanedioic acid to find an accurate
concentration of a potassium hydroxide solution which was known to have an approximate
concentration of 0.1 mol dm–3.

Describe a procedure to obtain reliable titration results using standard laboratory equipment.

(6)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 10 marks)

 

 

Q16.           

(a)  The standard enthalpy change of combustion, , of 2,2,4-trimethylpentane is −5461 kJ
mol−1.

(i)  State the two standard conditions for this enthalpy change.

(1)

.............................................................................................................................................

.............................................................................................................................................

(ii)  Write the equation for the complete combustion of 2,2,4-trimethylpentane, using molecular
formulae.

State symbols are not required.

(2)

(iii)  Draw a labelled enthalpy level diagram for the complete combustion of
2,2,4-trimethylpentane.

(2)

S T E M U P . C O . U K

https://stemup.co.uk


(iv)  Calculate the heat energy released during the complete combustion of 1 dm3 of
2,2,4-trimethylpentane.

[Density of 2,2,4-trimethylpentane = 0.692 g cm−3]

(3)

(b)  In an experiment to determine the enthalpy change of combustion of ethanol, C2H5OH, a
student used the apparatus shown.

Results:

Mass of water = 100.0 g

Mass of ethanol used = 0.305 g

Temperature rise of water = 13.2°C

(i)  Calculate the enthalpy change of combustion of ethanol.

Give your answer to an appropriate number of significant figures, and include a sign and units.

[Specific heat capacity of water = 4.18 J g−1°C−1]

(4)
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(ii)  The uncertainty in each thermometer reading is ±0.05 °C.

Calculate the percentage uncertainty in the temperature rise in this experiment.

(1)

(iii)  The student looked in a data book and found the actual value for the standard enthalpy
change of combustion of ethanol was more exothermic than the experimental value obtained.

Give two reasons for the difference between the data book value and the experimental value,
other than referring to standard conditions.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(c)  The enthalpy changes for the conversion of four compounds in the gas phase into their
constituent atoms are shown.

Calculate the bond enthalpy of the C—C bond, in kJ mol−1.
You must show your working.

(3)

(d)  Ethanol can be manufactured by reacting ethene with steam.

C2H4(g)  +  H2O(g)  ↔  C2H5OH(g)                ΔrH = −45 kJ mol−1

This reaction is usually carried out in industry at 300 °C and 70 atm pressure using a catalyst.

Explain the effect on the equilibrium position and the equilibrium yield of ethanol if the reaction
is carried out at 300°C and 200 atm pressure.

(2)

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 20 marks)

 

 

Q17.           

This question is about Group 1 metals.

(a)  When potassium is placed into a beaker of cold water, potassium hydroxide and hydrogen
are formed.

(i)  Write the equation for this reaction. Include state symbols.

(2)

(ii)  This is a redox reaction.

State which element is oxidised and which is reduced.
Justify your answer by giving the initial and final oxidation numbers of any element that changes
oxidation state.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(iii)  The reaction of potassium with water is very vigorous and a flame is seen.

State the colour of the flame.

(1)

.............................................................................................................................................
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(b)  The label has come off a bottle known to contain M, a Group 1 metal which is stored in oil.

A student carried out an experiment to determine the identity of M.

Procedure

Step 1

A small piece of M was wiped with tissue paper to remove the oil.
The piece of M was weighed and placed in a beaker of distilled water.

Step 2

After the reaction had finished, the contents of the beaker and washings were transferred to a
250.0 cm3 volumetric flask. The solution was made up to the mark with distilled water and mixed
thoroughly.

Step 3

A pipette was used to transfer 25.0 cm3 portions of this solution to conical flasks. Each portion
was then titrated with hydrochloric acid of concentration 0.400 mol dm–3.

Results

The reaction taking place is shown.

MOH(aq)  +  HCl(aq)    →    MCl(aq)  +  H2O(l)

(i)  The indicator used was phenolphthalein.

State the colour change at the end-point.

(2)

from ............................................................. to .............................................................

(ii)  Calculate the relative atomic mass of M and use it to identify the Group 1 metal, M.

(4)

(c)  Another student repeated the experiment, using a different sample of metal M, but did not
wipe off the oil before weighing it.

State how this would change the calculated value of the relative atomic mass of M. Justify your
answer.

(2)

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 13 marks)

 

 

Q18.           

Group 2 hydroxides, M(OH)2, are used to neutralise acids.

(a)  Write an equation for the reaction of calcium with cold water.

State symbols are not required.

(1)

(b)  Explain why a saturated solution of calcium hydroxide is more alkaline than a saturated
solution of magnesium hydroxide.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(c)  A solution was tested for the presence of carbonate ions.

Dilute hydrochloric acid was added to the solution and the gas given off was bubbled through
limewater (aqueous calcium hydroxide). A white precipitate formed.

(i)  Write the ionic equation for the formation of the gas.

State symbols are not required.

(1)

(ii)  Write the equation for the formation of the precipitate.
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Include state symbols.

(2)

(d)  Magnesium hydroxide can be used to neutralise hydrochloric acid in the stomach to relieve
acid indigestion.

Mg(OH)2 + 2HCl → MgCl2 + 2H2O

Calculate the minimum mass of magnesium hydroxide needed to neutralise 0.150 mol of
hydrochloric acid.

Give your answer to an appropriate number of significant figures.

(3)

 

(Total for question = 9 marks)

 

 

Q19.           

Which statement is not explained by hydrogen bonding?

(1)

   A    all Group 1 hydroxides are soluble in water

   B    many simple alcohols are soluble in water

   C    the density of ice is less than the density of liquid water at 0 °C

   D    the melting temperature of water is abnormally high

 

(Total for question = 1 mark)

 

 

Q20.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .
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What volume, in dm3, of hydrogen gas will be produced when 3.00 g of lithium is reacted with
water at room temperature and pressure (r.t.p.)?

2Li + 2H2O → 2LiOH + H2

[Molar volume of gas at r.t.p. = 24.0 dm3 mol–1]

   A    0.217

   B    0.435

   C    5.22

   D    10.4

 

(Total for question = 1 mark)

 

 

Q21.           

Compound X gives a red flame test colour and a white precipitate on addition of dilute
hydrochloric acid followed by barium chloride solution. Which compound is X?

(1)

   A    calcium chloride

   B    lithium sulfate

   C    potassium sulfate

   D    strontium chloride

 

(Total for question = 1 mark)

 

 

Q22.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .
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In an oxide of potassium, the oxidation number of oxygen is –1⁄2.

What is the formula of this oxide?

   A    K2O

   B    K2O2

   C    K2O3

   D    KO2

Use this space for any rough working. Anything you write in this space will gain no
credit.

 

(Total for question = 1 mark)

 

 

Q23.           

A white solid X produces a red colour in a flame test.

When aqueous silver nitrate and nitric acid are added to a solution of X, a cream precipitate is
formed which dissolves in concentrated aqueous ammonia.

What is the formula of X?

   A    SrBr2

   B    NaBr

   C    LiCl

   D    BaI2

 

(Total for question = 1 mark)

 

 

Q24.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
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with a cross .

Compound Q gives off nitrogen dioxide when heated, and produces a red colour in a flame test.

(a)  Which of these compounds could be Q?

(1)

   A    barium nitrate

   B    lithium nitrate

   C    magnesium nitrate

   D    rubidium nitrate

(b)  Which colour and test results are correct for nitrogen dioxide gas?

(1)

 

(Total for question = 2 marks)

 

 

Q25.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .

Which is the ionic equation for the reaction of solid barium carbonate with dilute hydrochloric
acid?
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(Total for question = 1 mark)

 

 

Q26.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .

Several factors may affect ionisation energies:

I)      the number of protons increases

II)     the outer electron is further from the nucleus

III)    the amount of shielding increases

IV)   the number of unpaired outer electrons increases

Which factors explain the decrease in ionisation energy as Group 1 is descended?

   A    I and II

   B    II and III

   C    III and IV

   D    I, II, III and IV

 

(Total for question = 1 mark)

 

 

Q27.           

Answer the question with a cross in the box you think is correct  . If you change
your mind about an answer, put a line through the box  and then mark your new
answer with a cross  .

Magnesium nitrate decomposes on heating.

2Mg(NO3)2 → 2MgO + 4NO2 + O2
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What is the total volume of gas formed at room temperature and pressure (r.t.p.) when 0.005
mol of magnesium nitrate decomposes completely?

[Molar volume of a gas at r.t.p. = 24 000 cm3 mol−1]

   A    600 cm3

   B    300 cm3

   C    240 cm3

   D    120 cm3

 

(Total for question = 1 mark)

 

 

Q28.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .

Which nitrate forms oxygen as the only gaseous product on heating?

   A    LiNO3

   B    NaNO3

   C    Mg(NO3)2

   D    Ca(NO3)2

 

(Total for question = 1 mark)

 

 

Q29.           

Exactly 50.0 cm3 of 2.00 mol dm−3 nitric acid reacts with 50.0 cm3 of 1.00 mol dm−3 barium
hydroxide to form a neutral solution of barium nitrate.

(a)  What is the concentration, in mol dm−3, of barium nitrate in the solution?
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(1)

   A    0.05

   B    0.50

   C    1.00

   D    2.00

(b)  The volume of the nitric acid is measured using a burette.

Each burette reading has an uncertainty of ± 0.05 cm3.

What is the percentage uncertainty in measuring 50.00 cm3 of the nitric acid?

(1)

   A    ± 0.40%

   B    ± 0.20%

   C    ± 0.10%

   D    ± 0.05%

 

(Total for question = 2 marks)

 

 

Q30.           

Potassium chlorate(V), KClO3, is a crystalline solid used in fireworks.

It is produced by the Liebig Process in two stages.

(a)  (i)  Write the overall equation for the Liebig Process.
            State symbols are not required.
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(1)

(ii)  Calculate the overall atom economy by mass for the production of potassium chlorate(V),
KClO3, using your equation in (a)(i).

(3)

(b)  Explain the type of reaction that takes place in Stage 1 of the Liebig Process, using oxidation
numbers.

6Ca(OH)2(aq) + 6Cl2(g)  → Ca(ClO3)2(aq) + 5CaCl2(aq) + 6H2O(l)

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(c)  The crystals of potassium chlorate(V) formed also contain some halide ion impurities.

(i)  Describe a chemical test on a solution of these crystals to confirm that the impurities
present are chloride ions rather than bromide ions. Include the expected results.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  1.52 g of impure potassium chlorate(V), formed in the Liebig Process, was heated until the
mass of solid remaining was constant at 1.02 g.

The reaction that occurred was

2KClO3(s) → 2KCl(s) + 3O2(g)
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The impurities present did not decompose on heating.

Calculate the percentage purity of the sample.
Give your answer to an appropriate number of significant figures.

(5)

(d)  In fireworks, potassium chlorate(V) decomposes. This thermal decomposition takes place in
two stages with a solid catalyst.

4KClO3 → KCl + 3KClO4

KClO4 → KCl + 2O2

(i)  Give the systematic name of KClO4.

(1)

.............................................................................................................................................

(ii)  A student investigated the role of the catalyst in this reaction.

Explain how each of the steps in this procedure is needed to show that the catalyst is not used
up in this reaction.

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(e)  Explain, using the diagram, how a catalyst speeds up a chemical reaction.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 22 marks)
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