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1 A student measures the time taken for 1.0 g of magnesium to dissolve in 25.0 cm3 of 
dilute hydrochloric acid. A stopwatch and electronic balance are provided in the set-up. 

          
What additional apparatus is essential to complete the experiment? 

1 measuring cylinder 
2 pipette 
3 gas syringe 

A    1 only B   2 only C   1 and 2 D   1 and 3 
 

2 A mixture is made up of two liquids whose boiling points differ by 52.5 °C. 

What other information about the liquids is necessary to identify the appropriate 
method to separate them? 

 A their colours 

 B their densities 

 C their melting points 

 D their miscibility 

 

3 The graph shows the melting points of mixtures of substance X and substance Y in different 
compositions. 

 
 
Which of the following observations about the mixture is/are correct? 
 
A A mixture of X and Y will always have a melting point below that of pure X. 

 B A mixture of X and Y will always have a melting point below that of pure Y. 

 C A mixture of X and Y will always have a melting point between that of both X and Y. 

 D      A mixture of X and Y in a 1:1 ratio has the lowest melting point. 
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4 The table shows some mixtures and their constituents obtained using suitable 
separation techniques. 

 
 mixture constituent obtained 

1 aqueous sodium chloride water 
2 solid iodine and solid nickel  solid iodine 
3 aqueous sodium chloride solid sodium chloride 

 

Which row gives the correct separation techniques to obtain the constituents from  
the mixture? 
 

 1 2 3 

A distillation sublimation evaporation 

B distillation sublimation filtration 

C filtration crystallisation evaporation 

D sublimation crystallisation filtration 
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5 A student carried out an experiment using the set-up shown below to separate a mixture 
         containing four alcohols. 

 
The table gives the boiling points of the four alcohols used. 
 

alcohol boiling point/ °C 
butanol 117 
ethanol 79 
pentanol 138 
propanol 97 

 
 
Despite repeated attempts, the student only managed to obtain two alcohols from the  
mixture. Which alcohols did he fail to obtain? 
 

         A butanol and ethanol 

 B butanol and pentanol 

 C ethanol and propanol 

 D pentanol and propanol 

 
6 The rate of diffusion of nitrogen and ammonia gases were compared at 50 °C and 25 °C.  

 
Which would have the slowest rate of diffusion?   
 

  A ammonia gas at 25 oC. 

 B ammonia gas at 50 oC.   

 C nitrogen gas at 25 oC. 

 D nitrogen gas at 50 oC. 
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7 Three particles and their nuclide notations are shown.  

particle 1 2 3 
 

nuclide notation 
 

X            
 

 
Y 

 
Z 

          
Which of the following statements is correct about the particles? 
 
A Particle 1 and 2 have the same number of neutrons. 

 B Particle 1 and 3 have the same number of electrons. 

 C Particle 1 has more electrons than particle 3. 

 D Particle 2 has fewer neutrons than particle 3. 

 

8    Solid P conducts electricity and has a high melting point. 
 
When solid P is warmed with excess dilute hydrochloric acid, it partially dissolves leaving 
behind a residue. 
 
What is P?  
 
A  brass 

 B  copper(II) oxide 

 C  graphite 

 D  iron 

 
 

9 Compound G contains two elements, metal R and non-metal Q.  
 
G consists of a lattice of positive ions and negative ions. Each positive ion is surrounded by 
four negative ions and each negative ion is surround by eight positive ions.                           
 
Which ions are present in, and what is the formula of, compound G?  
 

 
ions present 

 
formula 

A R+  Q2– R2Q 

B R2+  Q– RQ2 

C Q+  R2– Q2R 

D Q2+  R– QR2 

 
 

19 

39 40 

19 

+ 
16 

34 2 –  
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10 Graphene has a similar structure to graphite. However, it has one hydrogen attached to 
each carbon as shown. 

 

Which set of properties does graphene have? 

1 it conducts electricity in the solid state 
2 it has a giant molecular structure 
3 it is soft 

A    1 and 2  B   1 and 3 C   2 and 3  D   1, 2 and 3 
 

 

11 The outer shell electrons in a molecule, YZ2, are shown. 

 

Using the Periodic Table, how many protons can be found in atom Y? 

A    6  B   8 C   12  D   18 
 

 

12 The complex ion [Co(NH3)x]3+
 consists of 36.6 % by mass of cobalt, Co. 

[Ar : Co, 59; N, 14; H, 1] 
 
What is the value of x? 
 
A    3  B   5 C   6  D   8 
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13 What contains the largest number of particles? 

A 2 g of hydrogen molecules 

 B 4 g of neon atoms 

 C 8 g of oxygen molecules 

 D 22 g of carbon dioxide molecules 

 
14 Hydrogen gas reacts with chlorine gas to form hydrogen chloride gas. 

 
H2(g) + Cl2(g)  2HCl(g) 

 
What is the final volume of the gas mixture when 20 dm3 of hydrogen is reacted with 30 dm3 
of chlorine gas at 100 C?  

 

A    40 dm3 B   50 dm3 C   60 dm3 D   70 dm3 
 

 
15 On heating, ammonium nitrate, NH4NO3, decomposes to form dinitrogen oxide and water.  

NH4NO3 → N2O + 2H2O 

When 80 g of an impure sample of ammonium nitrate is heated, 27 g of water are formed.  

What is the mass of ammonium nitrate in the impure sample? 

[Ar: H, 1; O, 16; N, 14] 

 
A    20.0 g B   49.5 g C   60.0 g D   120 g 

 
 

16 Ammonia and excess carbon dioxide can react to form urea and water in a reaction. 
 

2NH3 + CO2 → CON2H4 + H2O 
 

The percentage yield of this reaction is 80 %.  
 

What mass of ammonia required for this reaction to obtain 60.0 g of urea? 
 
[Mr: NH3, 17; CO2, 44; CON2H4, 60; H2O, 18] 

 

A    10.6 g B   27.2 g C   34.0 g D   42.5 g 
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17 An aqueous solution of sulfuric acid has a concentration of 1.0 mol/dm3. 
Different volumes of this sulfuric acid are added to different volumes of aqueous sodium  
hydroxide.  

 
The maximum temperature reached in each mixture is measured. The graph shows the 
results.  

 
What is the concentration of the aqueous sodium hydroxide? 
 
A    0.60 mol/dm3 B   0.75 mol/dm3 C   1.50 mol/dm3 D   3.00 mol/dm 

 
18 A dilute aqueous solution of strong acid, HY, contains molecules of water and the ions H+ 

and Y . 
 
Which of the following statements is correct? 
 
A      HY acid partially ionises. 

B      The solution also contains a high concentration of HY molecules. 

C      The solution also contains OH ions. 

D      The solution contains more H+ ions than water molecules. 

 

 

 

 

 

maximum 
temperature 

reached/ 

 °C 

volume of H2SO4/ cm3 

volume of NaOH/ cm3 
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19 A red solution was produced by boiling red cabbage leaves in water. The table shows the 
colour of the solution when the red solution was added to dilute ethanoic acid, distilled water 
and aqueous ammonia respectively. 

solution colour of solution 

dilute ethanoic acid red 

water purple 

aqueous ammonia green 

 
 

Sulfur burns in air to form a gas which dissolves in water to form a colourless solution. What 
will be observed when the red solution is added to the colourless solution? 
 
A Red solution decolourises. 

B Red solution remains red. 

 C Red solution turns green. 

 D Red solution turns purple. 

 
20 Four oxides are added separately to aqueous sodium hydroxide. 

 
1 carbon monoxide 
2 copper (II) oxide 
3 phosphoric (V) oxide 
4 zinc oxide 

 
       Which oxide(s) react(s) with aqueous sodium hydroxide? 
 

A    1 and 2  
 

B   1, 3 and 4  C   2 only D   3 and 4  
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21 The table shows the results of different experiments conducted on two different acids, K and 
L, of equal concentrations. 

 

acid K L 
 

conductance /mS 
 

 
400 

 
7.0 

 
temperature change when excess acid reacted 

with 200 cm3 of 1.00 mol/dm3  
sodium hydroxide/ °C 

 

6.9 6.7 

 
reaction with magnesium 

 

rapid 
effervescence 

gradual 
effervescence 

 
Which deduction can be made about the two acids? 
 
A Both are strong acids, per mole of K forms lesser hydrogen ions than per mole of L  

B Both are strong acids, per mole of L forms lesser hydrogen ions than per mole of K. 

 C K is a strong acid while L is a weak acid. 

 D K is a weak acid while L is a strong acid. 

 
22 Zinc nitrate is made by reacting an excess of a powdered solid with an aqueous solution. 

 
The mixture is filtered and the filtrate is crystallised. 
 
Which row identifies a solid and an aqueous solution that can be used to make a pure 
sample of zinc nitrate? 
 

 solid in excess aqueous solution 

A zinc copper(II) nitrate 

B zinc magnesium nitrate 

C zinc oxide sodium nitrate 

D zinc sulfate dilute nitric acid 
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23 An aqueous solution contains 0.01 mol of zinc ions and 0.01 mol of copper(II) ions. 
Aqueous ammonia is added until in excess. After shaking, the mixture is filtered. What 
remains on the filter paper?  
 
A   0.01 mol of a blue hydroxide  

B   0.01 mol of a white hydroxide  

C   0.01 mol of a white hydroxide and 0.01 mol of a blue hydroxide  

D   no solid residue  

 

24 Disproportion is a reaction in which the same element is both oxidised and reduced. 
 
Which reaction is an example of disproportion?  
 
A Cu + 2H2SO4           CuSO4 + 2H2O + SO2 

B Cl2   + 2NaOH            NaCl  + NaOCl + H2O 

C MgO + 2HCl            MgCl2 + H2O 

D 2Pb(NO3)2               2PbO +  4NO2   +  O2 

 
 
 

25 In which of the following set-ups, is there no change in the concentration of the solution 
during electrolysis? 
 
A concentrated sodium chloride solution between carbon electrodes 

 B copper(II) sulfate solution between carbon electrodes  

 C copper(II) sulfate solution between copper electrodes 

 D dilute sodium chloride solution between carbon electrodes 
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26 In which of the following set-ups will the bulb light up? 

A B 

 

 
 
  

C D 
 

 
  

 

 

27 In an electrolysis experiment, the same amount of charge deposited 32.5 g of zinc and  
10.4 g of chromium. The charge on the zinc ion was 2+. 

[Ar: Zn, 65; Cr, 52] 

What is the charge on the chromium ion? 
 
A    2+ B    3+ C   5+ D   6+ 
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28 Three simple cells are set up using iron metal as electrode 1 and three other unknown 
metals, U, V and W, separately as electrode 2. 

 

The results of the experiments are shown in the table. 

metal used as electrode 2 voltmeter reading/ V positive electrode 

U +1.94 Fe 

V +0.32 Fe 

W +0.78 W 

 
Which row shows the correct metal for U, V and W? 
 

 metal U metal V metal W 

A copper zinc magnesium 

B magnesium copper zinc 

C magnesium zinc copper 

D zinc magnesium copper 

 
 

29 Metal P reacts rapidly with cold water while metal Q reacts only with steam.  
       Which of the following statements is incorrect? 
 

A   Extraction of metal P requires electricity while metal Q is extracted by chemical 

     reaction. 

B   Metal P displaces Q from a solution containing ions of Q. 

C   The carbonate of P requires a lower temperature to decompose than that of Q. 

D   There is no reaction when oxide of P and metal Q are strongly heated. 

 

electrode 1 
(iron) electrolyte 

voltmeter 

electrode 2 
(either metal U, V or W) 
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30    The following are several properties of an element.  

 
1   the number of isotopes it has  
2   the acidic or basic nature of its oxide  
3   the charge of its ion  
 
Which property or properties can be predicted based on an element’s position in the 
Periodic Table? 
 
A    1 only B    1 and 2 only C   2 and 3 only D   3 only 

 
 

31 Excess bromine was shaken with a mixture of potassium chloride and potassium iodide 
solutions. What will the final solution contain? 
 
A potassium bromide, iodine and bromine  

B potassium bromide, iodine, bromine and chlorine 

C potassium chloride, potassium bromide, bromine and iodine 

D potassium iodide, potassium bromide, bromine and chlorine 

 
 

32 A student was investigating an unknown metal D and made the following observations in 
the laboratory: 

 
1. When D is dipped into a solution of lead, no solid is formed around D. 

 
2. When a strip of lead is dipped into copper(II) nitrate solution, it becomes covered with 

a pink substance. 
 
3. A clean piece of D is covered with some pink substance when dropped into                    

copper(II) sulfate solution. 
 

Which of the following shows the arrangement of the three metals in order of increasing  
reactivity? 
 
A   Cu, D and Pb  

B   D, Pb and Cu 

C   Pb, Cu and D  

D   Pb, D and Cu  
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33 The equation for the combustion of methane is shown. 

 

CH4 (g)  +  2O2 (g)  →  CO2 (g)  +  2H2O (l)   ∆H = − 890 kJ/mol 

 

What can be deduced from this information? 
 
A    The energy released in forming bonds is greater than the energy used in breaking bonds. 

B   The energy released in forming bonds is less than the energy used in breaking bonds. 

C   The energy used in forming bonds is greater than the energy used in breaking bonds. 

D   The energy used in forming bonds is less than the energy used in breaking bonds. 

 
 

34 Which statement about hydrogen-oxygen fuel cell is correct? 
 
A Electricity is required to generate hydrogen and oxygen. 

B Hydrogen fuel cells produce only water as a by-product. 

C Oxygen is oxidised and hydrogen is reduced in the reaction. 

D      Pure water is used as the electrolyte in the fuel cell. 
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35 Which row describes an endothermic reaction? 
 

 energy level diagram energy transfer 

A 

 

energy is transferred from 
the reaction to the 

surroundings  
 

B 

 

energy is transferred from 
the reaction to the 

surroundings  
 

C 

 

energy is transferred from 
the surroundings to the 

reaction  
 

D 

 

energy is transferred from 
the surroundings to the 

reaction  
 

 
 

energy 

progress of reaction 

energy 

progress of reaction 

energy 

progress of reaction 

energy 

progress of reaction 
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36 Curve A was generated by monitoring the breakdown of 100 cm3 of 1.0 mol/dm3 hydrogen 
peroxide according to the equation shown. Manganese(IV) oxide, MnO2 is acting as the 
catalyst. 

 

2H2O2              2H2O + O2 

What change in the initial experimental setup would produce curve B? 

 

A adding more deionised water 

B adding more manganese(IV) oxide  

C adding some 0.1 mol/dm3 hydrogen peroxide 

D increasing the temperature at which the experiment was conducted 

 

37 The equation shows the cracking of one mole of pentane, C5H12, into two organic 
compounds at high temperature, in the presence of a solid catalyst. 

 
C5H12  C2H4 + M 
 

     M is further reacted with 1 mole of fluorine to form Q. 
 

Which of the following is likely to be the structure of Q? 
 
A CH3CH2CH3 

B CH2FCH2CH2F 

C CH3CH2CH2F 

D CH2FCHFCH3 

 

B 

A 

MnO2 

volume of 
oxygen 
formed  
/ cm3 

time 
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38 The number of C=C bonds in a vegetable oil can be found by reacting the oil with iodine. 
0.02 moles of vegetable oil was found to increase its mass by 20.32 g when shaken with an 
excess solution of iodine.  

 
         How many C=C bonds are there in one molecule of the vegetable oil?  

 
A    2 B   4 C   6 D   8 

 
 

39 The structure shows a monomer. 
 

 
 
 

Which structure shows part of the polymer chain formed from three molecules of the  
monomer? 
 
A     

 

 

B    
 

C   

 
 

D 

 

 
40 A sweet-smelling ester is created for use in a new lollipop taste. The ester has the formula 

C3H7CO2C2H5. Which pair of reactants would produce this ester?  
 

A C2H5Cl and C3H7CO2H 

 B C2H5OH and C3H7CO2H 

 C C2H5OH and C2H5COCl 

 D C3H7OH and C2H5CO2H 
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