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21 A student adds different solid salts to an excess of water. The student stirs the mixtures to 
determine the solubilities of the salts. 

 
The results are shown. 

 

W X Y Z  
 

What could the four different salts be? 
 

 W X Y Z 

A calcium sulfate lead(II) chloride ammonium nitrate potassium sulfate 

B ammonium nitrate sodium carbonate calcium sulfate lead(II) chloride 

C sodium carbonate calcium sulfate potassium sulfate ammonium nitrate 

D lead(II) chloride ammonium nitrate sodium carbonate calcium sulfate 
 
 
22 Four metal oxides are listed. 
 

1 Al 2O3 

2 CaO 

3 CuO 

4 ZnO 
 

Which metal oxides are amphoteric? 

A 1 and 4 B 1 only C 2, 3 and 4 D 2 and 3 only 
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18 The equation shows the equilibrium between dinitrogen tetroxide, N2O4, and nitrogen dioxide, 
NO2. 

 
The colours of the reactant and product are shown. 

 
N2O4(g)    2NO2(g) 

 colourless brown 
 

The forward reaction is endothermic. 
 

Which statement is not correct? 

A At equilibrium, the concentrations of the reactant and the product stay constant. 

B At equilibrium, the rate of the forward reaction is equal to the rate of the reverse reaction. 

C When the pressure is increased, a darker brown colour is seen. 

D When the temperature is increased, a darker brown colour is seen. 
 
 
19 What is the oxidation number of chromium in the Cr2O7

2– ion? 

A –2 B –1 C +6 D +12 
 
 
20 Which method is used to prepare a pure, dry sample of lead(II) chloride? 

A mix aqueous lead(II) nitrate and dilute hydrochloric acid  filter  crystallise and dry the 
filtrate 

B mix aqueous lead(II) nitrate and dilute hydrochloric acid  filter  wash and dry the residue 

C mix solid lead(II) hydroxide and aqueous sodium chloride  filter  crystallise and dry the 
filtrate 

D mix solid lead(II) hydroxide and aqueous sodium chloride  filter  wash and dry the 
residue 

 
 
21 Phosphorus is an element in Group V of the Periodic Table. 
 

It burns in air to form an oxide that dissolves in water to form a solution with a pH of 1. 
 

Which row describes this oxide of phosphorus? 
 

 metal oxide non-metal 
oxide acidic oxide basic oxide 

 

A     key 

B      = yes 

C      = no 

D      
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9 Which compound has an empirical formula that is the same as its molecular formula? 

A butane 

B but-1-ene 

C butanoic acid 

D butan-1-ol 
 
 
10 Which row identifies the charge on the chromium ion and on the sulfate ion in Cr2(SO4)3? 
 

 Cr SO4 

A 2+ 3– 

B 2– 3+ 

C 3+ 2– 

D 3– 2+ 
 
 
11 Which statement describes a saturated solution? 

A It is a solution that contains the maximum concentration of solute. 

B It is a solution that contains the maximum amount of solvent. 

C It is a hydrocarbon that contains both double and single bonds. 

D It is a hydrocarbon that contains only single bonds. 
 
 
12 Calcium carbonate decomposes when heated strongly. 
 

CaCO3(s)    CaO(s)  +  CO2(g) 
 

How many gaseous molecules are produced when 10.0 g of calcium carbonate is completely 
decomposed? 

A 1.00  1022 B 1.20  1023 C 6.02  1022 D 6.02  1023 
 
 
13 Which product is initially obtained at each electrode during the electrolysis of concentrated 

aqueous sodium chloride? 
 

 cathode anode 

A hydrogen chlorine 

B hydrogen oxygen 

C sodium chlorine 

D sodium oxygen 
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3 A student makes crystals of the salt sodium sulfate, Na2SO4 . The student reacts 0.200 mol / dm3 

dilute sulfuric acid, H2SO4(aq), with aqueous sodium hydroxide, NaOH(aq).

 The student uses the following steps.

 step 1  The student places 40.0 cm3 of NaOH(aq) into a conical flask. This volume contains 

0.0100 moles of NaOH.

 step 2  The student adds a few drops of methyl orange indicator to the NaOH(aq) in the conical 

flask.

 step 3 The student adds 0.200 mol / dm3 H2SO4(aq) to the flask until the end-point is reached.

 step 4  The student transfers the mixture from the conical flask to an evaporating basin and 

obtains dry crystals.

 (a) Complete the symbol equation for the reaction. Include state symbols.

H2SO4(aq)  +  2NaOH(aq)    Na2SO4(......)  +  ....................(......)

 [2]

 (b) State the type of exothermic reaction taking place.

 .............................................................................................................................................  [1]

 (c) Calculate the concentration of NaOH(aq) used in step 1.

 concentration of NaOH(aq) = .............................. mol / dm3 [1]

 (d) Name the item of apparatus the student uses to add H2SO4(aq) in step 3.

 .............................................................................................................................................  [1]

 (e) Calculate the volume of H2SO4(aq), in cm3, added in step 3.

 volume of H2SO4(aq) = .............................. cm3 [2]

 (f) State the colour change observed in step 3.

  from ................................................................. to ...............................................................  [2]
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 (g) The dry crystals formed in step 4 are coloured and not white. This is because the student 

should do an additional step between step 3 and step 4.

  Suggest what the student should do in this additional step to produce white crystals.

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

 .............................................................................................................................................  [1]

 (h) In step 4, the student gently heats the solution in the evaporating basin until the solution is 

saturated. The student then stops heating and leaves the hot solution to cool. Crystals start to 

appear.

  (i) Explain the term saturated solution.

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

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

 .....................................................................................................................................  [2]

  (ii) Explain why crystals start to appear as the hot solution cools.

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

 .....................................................................................................................................  [1]

  (iii) Suggest the effect, if any, on the mass of crystals collected in step 4 if the solution in the 

evaporating basin is allowed to dry without gentle heating.

 .....................................................................................................................................  [1]

[Total: 14]
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3 A student prepares a sample of the insoluble salt barium sulfate, BaSO4.
 The student adds aqueous sodium sulfate, Na2SO4(aq), to aqueous barium chloride, BaCl 2(aq).

 The student carries out the following steps.

 step 1  Dissolve 0.100 moles of solid BaCl 2 in 100 cm3 of distilled water in a beaker to 
form BaCl 2(aq).

 step 2  Add an aqueous solution which contains 0.100 moles of Na2SO4(aq) to the beaker 
containing the BaCl 2(aq) from step 1.

 step 3 Stir the mixture and then filter it.

 step 4 Dry the solid left in the filter paper.

 (a) Complete the symbol equation for the reaction. Include state symbols.

BaCl 2(aq)   +   Na2SO4(aq)      BaSO4(......)   +   .........................(......)
 [2]

 (b) Calculate the mass of solid BaCl 2 dissolved in step 1.

 mass = .............................. g [2]

 (c) The concentration of Na2SO4(aq) in step 2 is 1.25 mol / dm3.

  Calculate the volume, in cm3, of 1.25 mol / dm3 Na2SO4(aq) added in step 2 which contains 
0.100 moles of Na2SO4 .

 volume = .............................. cm3 [1]

 (d) State the colour of the solid formed in step 2.

 .............................................................................................................................................  [1]

 (e) The mixture is filtered in step 3. 

  State the general term given to a solid left in the filter paper after filtration.

 .............................................................................................................................................  [1]
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 (f) The actual mass of dry BaSO4 collected in step 4 is greater than the expected mass. This is 
because the student should do an additional step between step 3 and step 4.

  Suggest what the student should do in this additional step, and explain why the actual mass 
collected is greater than the expected mass.

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

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

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

 .............................................................................................................................................  [2]

 (g) State the name of this method of salt preparation.

 .............................................................................................................................................  [1]

 (h) State the name of a different:

• barium salt that can be used in place of BaCl 2 ..................................................................

• sulfate salt that can be used in place of Na2SO4 ................................................................

• barium salt that can be made by this method. ....................................................................
 [3]

 [Total: 13]
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5 This question is about metallic compounds.

 (a) Insoluble metal salts, such as lead(II) sulfate, are made by precipitation. 

  When aqueous lead(II) ions react with aqueous sulfate ions, a precipitate of lead(II) sulfate 

forms.

  A sample of pure lead(II) sulfate can be obtained from the precipitate formed.

  (i) Write an ionic equation for this precipitation reaction. Include state symbols.

 .....................................................................................................................................  [3]

  (ii) State the name of an aqueous solution containing lead(II) ions.

 .....................................................................................................................................  [1]

  (iii) State the name of an aqueous solution containing sulfate ions.

 .....................................................................................................................................  [1]

  (iv) The lead(II) sulfate precipitate is separated from the rest of the reaction mixture by 

filtration. The impure lead(II) sulfate remains on the filter paper.

   State the general term given to an insoluble substance that remains on the filter paper 

during filtration.

 .....................................................................................................................................  [1]

  (v) Describe how the lead(II) sulfate is purified after filtration.

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

 .....................................................................................................................................  [2]
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 (b) Copper is a transition element.

  A list of properties of copper is shown.

• It has good electrical conductivity.

• It has variable oxidation states.

• It forms soluble salts.

• It forms coloured compounds.

• It forms basic oxides.

• It acts as a catalyst.

  (i) Give two properties from the list that show how copper is similar to metals in Group I of 

the Periodic Table.

1  .........................................................................................................................................

2  .........................................................................................................................................

[2]

  (ii) Give two properties from the list that show how copper is different from metals in 

Group I of the Periodic Table.

1  .........................................................................................................................................

2  .........................................................................................................................................

[2]

[Total: 12]
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17 Ethanol is warmed with acidified aqueous potassium manganate(VII). 
 

Which row describes the type of reaction of the ethanol and the colour change observed in the 
reaction mixture? 

 
 type of reaction colour change 

A oxidation colourless to purple 

B oxidation purple to colourless 

C reduction colourless to purple 

D reduction purple to colourless 
 
 
18 Two experiments involving acids R or S are done. 
 

● 0.10 mol of acid R completely dissolves in 500 cm3 of water. 0.0048 mol of acid R is 
dissociated in the solution. 

● 0.10 mol of acid S completely dissolves in 500 cm3 of water. 0.0179 mol of acid S is 
dissociated in the solution. 

 
Which statement about acids R and S is correct? 

A Acid R is a strong acid, and acid S is a weak acid. 

B Acid R is a weak acid, and acid S is a strong acid. 

C Acid R and acid S are both strong acids. 

D Acid R and acid S are both weak acids. 
 
 
19 Lead(II) sulfate is an insoluble salt. 
 

Which process is not used to prepare a pure sample of this salt? 

A crystallisation 

B drying 

C filtration 

D precipitation 
 
 

7
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1 A student prepares some crystals of pure potassium sulfate by reacting aqueous potassium 

carbonate with dilute sulfuric acid. The equation for the reaction is shown.

K2CO3(aq) + H2SO4(aq)  K2SO4(aq) + H2O(l) + CO2(g)

 The student:

• places 25.0 cm3 of aqueous potassium carbonate in a conical flask

• adds a few drops of a suitable indicator to the conical flask

• uses a burette to add dilute sulfuric acid to the conical flask until the end-point is reached and 

the indicator changes colour.

 Table 1.1 shows the burette readings the student obtains.

Table 1.1

final burette reading / cm3 18.8

initial burette reading / cm3  4.2

volume of dilute sulfuric acid added / cm3

 (a) Complete Table 1.1 by calculating the volume of dilute sulfuric acid added to the conical flask.

 [1]

 (b) State which solution, aqueous potassium carbonate or dilute sulfuric acid, is the least 

concentrated. Give a reason for your answer. 

least concentrated solution  .......................................................................................................

reason  .......................................................................................................................................

 [1]

 (c) Name a piece of apparatus suitable for measuring the 25.0 cm3 of aqueous potassium 

carbonate.

 .............................................................................................................................................  [1]

 (d) Name a suitable indicator and give the colour change of this indicator at the end-point.

indicator  ....................................................................................................................................

  colour change at end-point ................................................. to ..................................................

 [2]

 (e) As the student added the dilute sulfuric acid to the aqueous potassium carbonate they looked 

for a colour change. 

  State what the student should do as they add the dilute sulfuric acid to the aqueous potassium 

carbonate in the conical flask. Do not include observations in your answer.

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

 .............................................................................................................................................  [1]
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 (f) Describe what the student should now do to obtain crystals of pure potassium sulfate.

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

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

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

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

 .............................................................................................................................................  [3]

 [Total: 9]
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22 Some information about two dilute acids is shown. 
 

dilute acid acid concentration 
in mol / dm3 pH 

nitric acid 0.1 1.0 

propanoic acid 0.4 2.6 
 

Three statements about the acids are listed. 
 

1 Nitric acid has a lower pH because it dissociates more than propanoic acid. 

2 Propanoic acid has a lower concentration of hydrogen ions than nitric acid. 

3 Propanoic acid has a higher pH because it has a higher concentration. 
 

Which statements are correct? 

A 1 and 2 B 1 and 3 C 2 only D 3 only 
 
 
23 Element E is a metal in Group I of the Periodic Table and element G is a non-metal in Group VII. 

Both of these elements form oxides. 
 

Which statement about their oxides is correct? 

A Both oxides are acidic. 

B Both oxides are basic. 

C The oxide of E is acidic and the oxide of G is basic. 

D The oxide of G is acidic and the oxide of E is basic. 
 
 
24 Lead(II) sulfate is an insoluble salt. 
 

Which method is suitable for obtaining pure solid lead(II) sulfate? 

A Mix aqueous lead(II) nitrate and aqueous potassium sulfate, heat to evaporate all of the 
water, collect the solid and then wash and dry it. 

B Mix aqueous lead(II) nitrate and aqueous potassium sulfate, filter, collect the filtrate, 
crystallise, then wash and dry the crystals. 

C Mix aqueous lead(II) nitrate and dilute sulfuric acid, filter, then wash and dry the residue. 

D Titrate aqueous lead(II) hydroxide with dilute sulfuric acid, crystallise, then wash and dry the 
crystals. 

 
 

9


