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4 Which calcium compound contains the greatest percentage by mass of calcium? 

 A calcium carbonate  

 B calcium nitrate

 C calcium hydroxide

 D calcium sulfate  

 Your answer  [1]

5 0.0200 mol of calcium oxide is reacted completely with 2.00 mol dm–3 HCl.  

 What is the volume, in cm3, of 2.00 mol dm–3 HCl required for this reaction? 

 A 15 

 B 20

 C 30 

 D 60  

 Your answer  [1]

6 How many electrons are removed from 2.02 × 10–2 g of Ne(g) atoms to form Ne+(g) ions?

 A 3.36 × 10–26

 B 1.66 × 10–27

 C 6.02 × 1020

 D 1.22 × 1022

 Your answer  [1]
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SECTION A

You should spend a maximum of 20 minutes on this section.

Write your answer to each question in the box provided.

Answer all the questions.

1 A sample of boron contains the isotopes 10B and 11B.
 The relative atomic mass of the boron sample is 10.8.

 What is the percentage of 11B atoms in the sample of boron?

 A 8.0%

 B 20%

 C 80%

 D 92%

 Your answer  [1]

2 In the compound [ICl2]+ [SbCl6]–, the oxidation number of chlorine is –1.

 What are the oxidation numbers of I and Sb in the compound?

I Sb

A +1 +5

B +1 +7

C +3 +5

D +3 +7

 Your answer  [1]

3 What is the number of hydrogen atoms in 0.125 mol of C2H5OH?

 A 7.525 × 1022

 B  4.515 × 1023

 C 3.7625 × 1023

 D  3.612 × 1024

 Your answer  [1]
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2 Which statement about the reactions of halogens with halide ions is correct?

 A I2(aq) can oxidise Br−(aq).

 B Cl 2(aq) can reduce Br−(aq).

 C Br−(aq) can reduce Cl 2(aq).

 D Cl −(aq) can oxidise I2(aq).

 Your answer  [1]

3 One molecule of a gas has a mass of 2.658 × 10−23 g.

 What is a possible formula of the gas?

 A CH4

 B O2

 C SO2

 D SO3

 Your answer  [1]

4 In the laboratory, acid spills can be cleaned up and made safe by spreading anhydrous sodium 
carbonate over the spill to neutralise the acid.

 A student accidentally spills 50.0 cm3 of 2.00 mol dm−3 HCl (aq) on the bench.

 What is the minimum mass of anhydrous sodium carbonate required to neutralise the acid?

 A 4.15 g

 B 5.30 g

 C 8.30 g

 D 10.6 g

 Your answer  [1]
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8 3.528 g of a Group 2 metal, M, is reacted with an excess of chlorine.
 The reaction forms 9.775 g of a chloride.

 What is metal M?

 A magnesium

 B calcium

 C strontium

 D barium

 Your answer  [1]

9 Which statement is not correct for Group 2 hydroxides?

 A Mg(OH)2 can be used to treat indigestion.

 B Ca(OH)2 is used in agriculture to neutralise alkaline soils.

 C The anion in Sr(OH)2 contains 10 electrons.

 D Ba(OH)2 is a product from the reaction of barium and water.

 Your answer  [1]

10 Radical reactions are responsible for the catalysed breakdown of the ozone layer.

 The overall equation is shown below.

 2O3    3O2      ∆rH = −284 kJ mol
−1

 The molar gas volume in the ozone layer is approximately 2.5 m3 mol−1.

 What is the energy released, in kJ, during the breakdown of 1.0 m3 of ozone in the ozone layer?

 A 56.8

 B 113.6

 C 355

 D 710

 Your answer  [1]
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SECTION B

Answer all the questions.

16 Sir Humphry Davy discovered several elements including sodium, potassium, magnesium, calcium 
and strontium.

 (a) Explain which block in the Periodic Table sodium and magnesium belong to.

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

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

 (b) A sample of magnesium, Ar  = 24.305,  is  found  to  consist  of  three  isotopes. The accurate 
relative isotopic masses and % abundances of two of the isotopes are shown in the table.

Isotope Relative isotopic mass % abundance
24 Mg 23.985 78.99%
25 Mg 24.986 10.00%

  Determine the relative isotopic mass of the third isotope of magnesium in the sample.

  Give your answer to 5 significant figures.

 relative isotopic mass =  .........................................................  [2]

 (c) A student adds an excess of calcium oxide to water in a test tube.
  In a separate test tube, the student adds an excess of strontium oxide to water.

  (i) Write the equation for the reaction of calcium oxide with water.

   State symbols are not required.

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

  (ii) Suggest the approximate pH of the two solutions formed in the test tubes.

pH with calcium oxide  .......................................................................................................

pH with strontium oxide ......................................................................................................
[1]
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SECTION A

You should spend a maximum of 20 minutes on this section.

Write your answer to each question in the box provided.

Answer all the questions.

1 Several students titrate 25.00 cm3 of the same solution of sodium hydroxide, NaOH(aq) with 
hydrochloric acid, HCl (aq).

 One student obtains a smaller titre than the other students.

 Which procedure explains the smaller titre?

 A The burette readings are taken from the top of the meniscus instead of the bottom of the 
meniscus.

 B The conical flask is rinsed with water before carrying out the titration.

 C An air bubble is released from the jet of the burette during the titration.

 D The pipette is rinsed with water before filling with NaOH(aq).

 Your answer  [1]

2 Which statement gives the numerical value of the Avogadro constant?

 A The number of moles in 12 g of carbon-12.

 B The number of electrons lost by 20.05 g of calcium when it reacts with oxygen.

 C The number of molecules in 16.0 g of oxygen.

 D The number of atoms in 1 mole of chlorine molecules.

 Your answer  [1]
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3 0.80 g of element X is reacted with 0.40 g of O2 to form an oxide with the formula X2O3.

 What is the identity of element X?

 A Aluminium

 B Titanium

 C Germanium

 D Molybdenum

 Your answer  [1]

4 Phosphoric acid is a tribasic acid.

 What is the mass of Ca(OH)2 that completely neutralises 100 cm3 of 0.100 mol dm−3 phosphoric 
acid?

 A 0.49 g

 B 0.74 g

 C 1.11 g

 D 2.22 g

 Your answer  [1]

5 Which statement about elements in the d block of Period 4 of the periodic table is correct?

 A Cr atoms have the electron configuration: 1s22s22p63s23p63d54s1.

 B Cu+ ions contain an incomplete 3d sub-shell.

 C Fe2+ ions contain 3 unpaired electrons.

 D Sc forms ions with different oxidation states.

 Your answer  [1]
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SECTION B

Answer all the questions.

16 This question is about magnesium, bromine and magnesium bromide.

 (a) Relative atomic mass is defined as ‘the weighted mean mass compared with 1/12th mass of 
carbon-12’.

  Explain what is meant by the term weighted mean mass.

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

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

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

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

 (b) (i) Draw a ‘dot-and-cross’ diagram for MgBr2.

    Show outer electron shells only.

[2]

  (ii) Calculate the total number of ions in 1.74 g of magnesium bromide, MgBr2.

   Give your answer to 3 significant figures.

 number of ions =  .........................................................  [3]
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  Additional answer space if required

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

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

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

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

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

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

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

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

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

 (b) A compound of nickel, J, has the formula (NH4)2 [Ni(SCN)x(NH3)y] and contains SCN− and 
NH3 ligands.

  The percentage by mass of three of the elements in compound J is shown below:
  Ni, 16.26%; S, 35.56%; N, 31.00%.

  (i) Calculate the values of x and y in the formula of compound J.

 x =  ...............................................................

 y =  ...............................................................
[3]

  (ii) Determine the oxidation number of nickel in compound J.

 oxidation number:  .........................................................  [1]

11

(a)

Introduction to Stoichiometry - OCR past paper questions

Source: OCR H432/01 November 2020, original question 22(b)(i)



3

Turn over© OCR 2021 

3 The unbalanced equation for the reaction of silver with concentrated nitric acid is shown below.

 ….. Ag(s) + ….. NO3
–(aq) + ….. H+(aq)  → ….. Ag+(aq) + .…. NO(g) + ..… H2O(l)

 Which numbers for Ag and H2O will balance the equation?

Ag(s) H2O(l)

A 1 2

B 2 3

C 3 1

D 3 2

 Your answer  [1]

4 Which sample contains the greatest number of molecules?

 A 140.0 g C2H2

 B 180.0 g C2H6

 C 240.0 g C4H10

 D 400.0 g C6H6

 Your answer  [1]

5 Chromium(III) oxide, Cr2O3, is reduced to chromium by heating with magnesium.

 What is the minimum mass of Mg required to reduce 11.4 g of chromium(III) oxide?

 A 0.61 g

 B 0.91 g

 C 3.65 g

 D 5.47 g

 Your answer  [1]
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3 0.541 g of an element X is reacted with oxygen to form 0.790 g of the oxide X2O3.

 What is the element X?

 A Al

 B Cr

 C Ga

 D Sc

 Your answer  [1]

4 Hydrogen peroxide, H2O2, can be oxidised by manganate(VII) ions under acid conditions as 
shown below.

 2MnO4
–(aq)  +  5H2O2(aq)  +  6H+(aq)    2Mn2+(aq)  +  5O2(g)  +  8H2O(l)

 In a titration, 25.00 cm3 of a disinfectant containing hydrogen peroxide reacts with 22.00 cm3 of 
0.125 mol dm–3 KMnO4(aq).

 What is the concentration of H2O2, in mol dm–3, in the disinfectant?
 Assume that KMnO4 only reacts with H2O2 in the disinfectant.

 A 0.0440

 B 0.110

 C 0.275

 D 0.550

 Your answer  [1]
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5 The mass of 4 molecules of a substance is 2.125 × 10–22 g.

 What is the possible formula of the substance?

 A CH4

 B O2

 C SO2

 D I2

 Your answer  [1]

6 Prussian blue, C18Fe7N18, is a deep blue pigment containing Fe2+, Fe3+ and CN− ions.

 What are the numbers of Fe2+ and Fe3+ ions in one formula unit of C18Fe7N18?

 A 2 Fe2+ and 5 Fe3+

 B 3 Fe2+ and 4 Fe3+

 C 4 Fe2+ and 3 Fe3+

 D 5 Fe2+ and 2 Fe3+

 Your answer  [1]
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Section A

You should spend a maximum of 20 minutes on this section.

Write your answer to each question in the box provided.

1 Which sample contains the greatest number of molecules?

 A 35.0 g of C2H2

 B 45.0 g of C2H6

 C 60.0 g of C4H10

 D 100.0 g of C6H6

 Your answer  [1]

2 0.688 g of an oxide of manganese is reduced by hydrogen gas to form manganese metal and 
0.235 g of water.

 What is the formula of the oxide of manganese?

 A MnO

 B MnO2

 C Mn2O3

 D Mn3O4

 Your answer  [1]

3 How many hydrogen atoms are in 2.50 g of pharmacolite, CaHAsO4•2H2O  
(Mr = 216.0)?

 A 6.97 × 1021

 B 2.09 × 1022

 C 2.79 × 1022

 D 3.48 × 1022

 Your answer  [1]
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