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1  The diagram shows a chromatogram obtained from three sweets, X, Y and Z.  

 
How many different red dyes are present in the sweets? 

 A 1          

 B 2          

 C 3          

 D 4          

            

2  Acetone is a common organic solvent.  

Which is not a property of pure acetone? 

 A It boils at its boiling point exactly. 

 B It dissolves iodine.  

 C It is miscible with water.  

 D It leaves behind no residue when boiled.  
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3  Sulfur dioxide is a gas that is prepared by heating sodium sulfite with hydrochloric acid.  

Which set of apparatus is suitable for preparing and collecting a dry sample of sulfur 
dioxide?  
 

 
 

            

4  Which atom has twice as many neutrons as protons? 

 A 𝐻12           

 B 𝐻13           

 C 𝐻𝑒2
4           

 D 𝑁𝑎11
23           

            

            

            

C                                                          D 

A                                                          B 

sodium 
sulfite + 

hydrochloric 
acid 

 

sodium 
sulfite + 

hydrochloric 
acid 

 

sodium 
sulfite + 

hydrochloric 
acid 

 

sodium 
sulfite + 

hydrochloric 
acid 

 

heat 
 

heat 
 

heat 
 

heat 
 

calcium 
oxide 

 

concentrated 
sulfuric acid 

 

concentrated 
sulfuric acid 

 

concentrated 
sulfuric acid 

 

70



Page 4 of 18 
 

5  

 

 

 

 

 

 

 

 

 

 

 

 

The diagram below shows the behaviour of three sub-atomic particles as they pass 
through an electric field.  

 

 

 

 

 

 

 

 

 

 

 

A student wrote down his conclusions. Which conclusion(s) is/are correct? 

1- Particle L is negatively charged.  
2- Particle M could be an atom.  
3- Particle N has a lighter mass than particle L.  

 

 A 1 only       

 B 3 only      

 C 1 and 3 only      

 D 1, 2 and 3      

            

6  What changes when an ion is formed from an atom? 

 A the number of electrons only 

 B the number of neutrons only 

 C the number of protons only 

 D the number of both protons and electrons 

            

            

            

            

            

            

            

+ 

 

particle M 

particle L 

particle N 

positively charged 
electric plate 

negatively charged 
electric plate 
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7  The electronic structure of a particle of an element, J is shown. (J is not the actual symbol 
of the element.) 

 
Which diagram shows the electronic structure of the particle of another element which 
has similar chemical properties to element J? 
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8  The relative atomic mass of oxygen is 16 and that of hydrogen is 1.  

This means that …(i)… of oxygen has the same mass as …(ii)… of hydrogen.  
 

Which row correctly complete the gaps? 

  (i) (ii)      

 A an atom 8 molecules      

 B an atom 32 molecules      

 C a molecule 16 atoms      

 D a molecule 32 molecules      

            

9  Which sulfide contains the greatest mass of sulfur in a 10 g sample? 

  formula mass of one 
mole/ g 

      

 A FeS2 120       

 B MoS2 160       

 C NiS 91       

 D PbS 239       

          

10  In an experiment, 298 g of uranium reacts with 40 g of oxygen.  

What is the formula of uranium oxide? 

 A UO          

 B UO2          

 C U2O          

 D U2O3          

            

11  The fertiliser ammonium nitrate is manufactured from ammonia by a two stage process.  

stage 1: NH3 + 2O2 → HNO3 + H2O 

stage 2: NH3 + HNO3 → NH4NO3 

What is the percentage purity of ammonia if 20 tonnes of impure ammonia yields 40 
tonnes of ammonium nitrate? [Mr: NH3, 17; NH4NO3, 80] 

 A 21%       

 B 43%       

 C 50%       

 D 85%       
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12  Which statement about hydrogen is not true? 

 A It can be used as a raw material in a hydrogen-oxygen fuel cell.   

 B It can exist as oxidation state 0 or +1 only.  

 C It can form both ionic and covalent compounds.   

 D Its most abundant isotope contains zero neutrons.  

   

13  The heating curve of an unknown substance H is given below.  

 
What is H likely to be? 

 A chlorine        

 B diamond        

 C graphite        

 D magnesium        

            

14  How many electrons are shared in a molecule of methane, CH4, and a molecule of water, 
H2O? 

  methane, CH4 water, H2O     

 A 4 2     

 B 4 4     

 C 8 4     

 D 8 8     

            

  

            

            

            

            

time/ min 

temperature / oC 

1200 

650 

25 
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15  The structures of four substances (W, X, Y and Z) are given.  

 
 

 

 

 

W X 

 

 

 

 
 

     
Y Z 

 

Which statement is true? 

 A W contains weak intermolecular forces of attraction between layers. 

 B X contains only hexagonal rings similar to graphite. 

 C Y is diamond.  

 D Z has a simple molecular structure.  
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16  The ‘lead’ in a pencil is made up of a mixture of graphite and clay.  

 
Which statement is true? 

 A If the percentage of graphite is increased, the pencil slides across the paper more 
easily.  

 B If the graphite is replaced by diamond, the pencil slides across the paper more 
easily.  

 C If the graphite is replaced by diamond, the pencil can conduct electricity.  

 D The pencil cannot conduct electricity. 

            

17  The oxide Pb3O4 reacts with dilute nitric acid to form lead(II) nitrate, lead(IV) oxide and 
another product.  

Which statement about the reaction is true? 

 A It is not a neutralisation reaction. 

 B Pb3O4 is acting as an amphoteric oxide. 

 C The chemical equation is Pb3O4 + 2HNO3 → Pb(NO3)2 + Pb2O3 + H2O.  

 D The ionic equation is Pb3O4(s) + 8H+(aq) → 2Pb2+(aq) + Pb4+(aq) + 4H2O(g).  

   

18  Which row shows the largest increase in acidity and the correct colour of methyl orange 
at the final pH? 

  initial pH final pH colour of methyl 
orange at final pH 

   

 A 1 3 yellow    

 B 2 6 red    

 C 3 1 yellow    

 D 6 2 red    

            

19  Which statement proves the presence of hydrogen ions in hydrochloric acid? 

 A It gives a pale blue solution with aqueous copper(II) sulfate.  

 B It gives a white precipitate with aqueous silver nitrate.   

 C It releases carbon dioxide with copper(II) carbonate.   

 D It releases hydrogen with copper powder.   

‘lead’ 
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20  Measurements are made on a sample of pure water.  

Sodium chloride is now dissolved in the pure water and the measurements repeated.  

Which measured values would change? 

  boiling point freezing point pH     

 A ✓ ✓ ✓     

 B ✓ ✓ ✘     

 C ✘ ✘ ✓     

 D ✘ ✘ ✘     

            

21  An aqueous solution contains either aluminium sulfate or copper(II) sulfate.  

Which aqueous reagent can be used to identify the salt present? 

 A ammonia 

 B barium chloride 

 C hydrochloric acid 

 D silver nitrate 

            

22  In which procedure is a white precipitate produced? 

 A Excess aqueous sodium chloride is added to aqueous barium nitrate.   

 B Excess aqueous sodium chloride is added to aqueous lead(II) nitrate.  

 C Excess aqueous sodium hydroxide is added to aqueous iron(III) sulfate. 

 D Excess aqueous sodium hydroxide is added to aqueous lead(II) nitrate. 

            

23  Which metal(s) can be obtained by heating their oxides with carbon? 

  copper iron magnesium     

 A ✓ ✓ ✘     

 B ✓ ✘ ✘     

 C ✘ ✓ ✓     

 D ✘ ✘ ✓     
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24  

 

 

 

 

 

 

The table below gives information about the reactivity of three metals P, Q and R.  

metal reaction with air reaction with steam reaction with dilute 
hydrochloric acid 

P burns with spark forms an oxide forms hydrogen 

Q slowly forms an oxide no reaction no reaction 

R slowly forms an oxide no reaction forms hydrogen 

 

What is the order of reactivity of P, Q and R? 

  most reactive  least reactive     

 A P Q R     

 B P R Q     

 C Q R P     

 D R Q P     

            

25  Which statement correctly compares aluminium and copper metal? 

 A Aluminium is a better conductor of electricity due to presence of more cations. 

 B Both conduct electricity due to mobile valence electrons.   

 C Both have giant ionic lattice structures. 

 D They are chemically changed when they conduct electricity.   

   

26  A student stated that a highly reactive metal is likely to  

 form negative ions 
 form thermally stable carbonates 
 occur naturally as an element 

How many statement(s) is/are true? 

 A 0          

 B 1          

 C 2          

 D 3          
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27  A coil of clean zinc wire is suspended in a beaker of aqueous silver nitrate. Crystals of 
silver are deposited on the zinc wire.  

Which statement is not correct? 

 A The ionic equation is Ag+(aq) + Zn(s) → Zn2+(aq) + Ag(s). 

 B The solution stays colourless.   

 C The total mass of crystals of silver increases gradually.  

 D The total number of positive ions in the solution decreases.   

            

28  Scrap iron is often recycled.  

Which reason for recycling is not correct? 

 A It reduces the amount of pollution produced at the extraction site of its ore.  

 B It reduces the amount of waste deposited at landfill sites.  

 C It reduces the need to collect the scrap iron. 

 D It saves limited natural resources.  

            

29  Hydrogen peroxide, H2O2 and acidified potassium manganate(VII), KMnO4 are added 
together.   

Which statement is correct? 

 A A pungent gas which bleaches litmus paper is liberated.  

 B Hydrogen peroxide is acting as a catalyst.   

 C Oxygen in acidified potassium manganate is reduced.  

 D Purple acidified potassium manganate(VII) decolourises.    

            

30  An inert atmosphere is needed to lengthen the useful life of the metal filament in a lamp.  

Why is argon, rather than helium, used for this purpose? 

  argon is more abundant 
in the air 

argon is less dense than 
helium 

  

 A ✓ ✓   

 B ✓ ✘   

 C ✘ ✓   

 D ✘ ✘   
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31  A newly discovered element is placed in Group VII of the Periodic Table, below 
astatine.  

Which statement about this element is true? 

 A It has a higher melting point than astatine.  

 B It has a lower density than astatine.  

 C The charge of its ion is +1.  

 D The colour of its ion is black.  

   

32  Which diagrams show that an exothermic change is taking place? 

 
 A 1 and 2 only 

 B 1 and 3 only 

 C 2 and 3 only 

 D 1, 2 and 3 

   

33  The table below shows the bond strengths of the substances in the following reaction:  

X2 + Y2 → 2XY 

Which set of bond strengths would result in the most endothermic reaction? 

  bonds in X2 bonds in Y2 bonds in XY     

 A strong strong strong     

 B strong strong weak     

 C weak weak strong     

 D weak weak weak     
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34  A liquid X reacts with solid Y to form a gas.  

Which two diagrams show suitable methods for measuring the speed of the reaction? 

 
 

 A 1 and 3         

 B 1 and 4         

 C 2 and 3         

 D 2 and 4         

            

35  In which reaction is the pressure least likely to affect the rate of reaction? 

 A C(s) + CO2(g) → 2CO(g) 
 B 2SO2(g) + O2(g) → 2SO3(g) 

 C N2(g) + 3H2(g) ⇌ 2NH3(g) 

 D OH−(aq) + H+(aq) → H2O(l)  
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36  Which pair of metals X and Y will produce the highest voltage when used as electrodes 
in a simple cell? 

 
  metal X metal Y       

 A copper silver       

 B magnesium silver       

 C magnesium zinc       

 D zinc copper       

            

37  In the circuit shown, the bulb does not light up.  

 
 

Which change would cause the bulb to light up? 

 A add more solid potassium nitrate to the beaker 

 B add water to potassium nitrate 

 C replace the carbon electrodes with copper electrodes 

 D reverse the connections to the electrodes  

   

 

 

beaker 

carbon electrode carbon electrode 

bulb 

solid potassium nitrate  
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38  A sample of clean, dry air is passed over hot tin until all the oxygen in the air reacts with 
tin.  

 
The volume of air decreases by 30 cm3.  
What was the original volume of the sample of air?  

 A 60 cm3       

 B 100 cm3       

 C 150 cm3       

 D 300 cm3       

            

39  A student drew the diagram below to represent the carbon cycle.  

 
Which statement correctly describes how the diagram should be improved? 

 A Change greenhouse gas to pollutant.  

 B Change the direction of arrow for photosynthesis.   

 C Include the contribution of carbon dioxide into the atmosphere by combustion of 
hydrogen.  

 D Include the contribution of carbon dioxide into the atmosphere by decay and 
bacterial decomposition.   

   

 

 

 

 

combustion of carbon 
containing fuels 

photosynthesis 

respiration 

carbon dioxide, a greenhouse 
gas in the atmosphere 

tin 

heat 

clean dry air 
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40  Some iron nails were placed in bottles under different conditions.  

 

 
 

 

Which bottles prove the conditions required for rusting to occur? 

 A 1 and 2         

 B 2 and 3         

 C 1, 3 and 4         

 D 2, 3 and 4         

            

            

−End− 
 

         1                              2                              3                              4 

      iron nails              
anhydrous 

calcium chloride 

boiled 
water              

air   

water              
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