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1 Which property can be used to determine the purity of glycerol? 
   
 A boiling point 
 B colour 
 C scent 
 D solubility in water 
 
2 The properties of two miscible compounds A and B are shown.  

 
Which is the best method to separate a mixture of the two compounds?  

property compound A compound B 
melting point / °C 19.5 21.4 
boiling point / °C 81.0 86.6 
solubility in water slightly soluble soluble 

solubility in propanol soluble slightly soluble 

   
 A chromatography 
 B fractional distillation 
 C simple distillation 
 D separating funnel 
 
3 In the experiment shown, a sample of air was passed through the set-up and gas 

mixture X was collected.  

 
What is the correct composition of gas mixture X? 

   
 A carbon dioxide and water vapour 
 B nitrogen and noble gases 
 C nitrogen and water vapour 
 D nitrogen, oxygen and noble gases 
 
4 Which of the following occurs when iodine sublimes? 
   
 A distance between iodine particles increases   
 B forces of attraction between iodine particles become stronger 
 C iodine particles become lighter 
 D iodine particles begin to be arranged in a more orderly manner 
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5 The apparatus can be used to show the diffusion of gases. Two beakers containing 
gas P were placed over two porous pots containing gases Q and R respectively. The 
results are shown below.  
 

 
 
What is the correct order of the relative molecular mass, Mr of gases P, Q and R?  

   
  lowest Mr highest Mr 
 A P Q R 

 B Q P R 

 C R P Q 

 D R Q P 
 
6 The heating curve of solid X is shown below. 

 

 
 
Which state(s) would substance X exist in between points R to S? 

   
 A gaseous state only 
 B liquid and gaseous states 
 C liquid state only 
 D solid and liquid states 
 
 
 

109



 

 

4 

7 Which group of substances contains an element, a mixture and a compound? 
   
 A air, pure water, ammonia 
 B copper, air, magnesium chloride 
 C pure water, sulfur, magnesium 
 D sulfur, copper(II) sulfate, ammonia 
 
8 Which statement is incorrect?  
   
 A A proton has an opposite charge to an electron. 
 B A proton has the same mass as a neutron. 
 C All hydrogen atoms contain one proton. 
 D An electron is 1840 times heavier than a proton. 
 
9 The following table lists the atomic structure of four particles W, X, Y and Z.  

 
particle proton electron neutron 

W 7 10 7 

X 7 7 8 

Y 7 10 8 

Z 8 8 8 
 
Which two particles are isotopes of each other?  

   
 A W and Y 
 B X and Y 
 C X and Z 
 D Y and Z 
 
10 Which of the following statements is true? 
   
 A F- has more electrons than Na+. 
 B Fe3+ has more electrons than Fe2+. 
 C Ne has more electrons than F-. 
 D N3- has more electrons than N. 
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11 Which pair of elements will form a compound with a high melting point? 
   
 A barium and zinc 
 B calcium and argon 
 C carbon and hydrogen 
 D fluorine and sodium 
 
12 An electrical circuit is connected as shown below and the lamp lights up. 

 
 
 
 
 
 
 
 
 
 
Which process takes place in the copper wire? 

   
 A Electrons move towards the negative terminal of the battery, positive ions stay 

in position. 
 B Electrons move towards the positive terminal of the battery, positive ions move 

towards the negative terminal of the battery. 
 C Electrons move towards the positive terminal of the battery, positive ions stay 

in position. 
 D Negative ions move towards the positive terminal of the battery, positive ions 

move towards the negative terminal of the battery. 
 
13 A student wrote four statements about sodium and chlorine, as shown below.  

 
(i) A sodium ion has the same number of valence electrons as a chloride ion. 
(ii) The number of protons in a sodium ion is greater than that in a sodium atom.  
(iii) A chloride ion has the same number of electron shells as a chlorine atom.  
(iv) A chlorine atom gains one proton to form a chloride ion.  
 
Which statement(s) is(are) correct? 

   
 A (i) and (iii) only 
 B (i) and (iv) only 
 C (ii) only 
 D (iii) and (iv) only 
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14 The models shown below represent two molecules. 
 
 
 
 
 
  
Which model correctly represents the molecule formed between X and Z? 

   
 A B 

 

  
 C D 

 

 
 

 
15 An amino acid, alanine, has the following structure. 

 
 
 
 
 
 
How many pairs of valence electrons are not involved in bonding in the alanine 
molecule? 

   
 A 4 
 B 5 
 C 9 
 D 10 
 
16 The relative molecular mass of a compound with the formula K3Co(CN)x is 332.  

What is the value of x? 
   
 A 3 
 B 4 
 C 5 
 D 6 
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17 What volume and concentration of dilute sulfuric acid is needed to completely 
neutralise 25.0 cm3 of 0.1 mol/dm3 aqueous sodium hydroxide? 

   
  volume of sulfuric acid / cm3 concentration of sulfuric acid / mol/dm3 

 A 25.0 0.05 
 B 25.0 0.10 

 C 50.0 0.05 
 D 50.0 0.10 
 
18 A 5.0 g sample of a mixture of sand and calcium carbonate was heated strongly in 

an open flask until there was no further change in mass.  
What is the percentage calcium carbonate in the mixture if the final recorded mass 
was 4.2 g? 

   
 A 36% 
 B 52% 
 C 72% 
 D 84% 
 
19 40 cm3 of a gaseous oxide of nitrogen were decomposed completely into 40 cm3 of 

nitrogen and 20 cm3 of oxygen at the same temperature and pressure. What is the 
formula of the oxide? 

   
 A NO 
 B NO2 
 C N2O 
 D N2O3 
 
20 A few drops of litmus solution were added to a beaker of concentrated aqueous 

rubidium chloride in the set-up shown below. 
 
 
 
 
 
 
 
 
Which statement correctly describes the set-up shown above? 

   
 A A grey solid is deposited at the anode. 
 B A yellowish-green gas is evolved at the cathode. 
 C The pH of the liquid in the beaker decreases. 
 D The solution around the cathode turns blue. 
 

concentrated aqueous 
rubidium chloride with 
litmus solution 
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21 Four nickel electrodes are used in an experiment as shown below. 
 
 
 
 
 
 
 
 
 
 

 
Which nickel electrode(s) will be electroplated with a different metal? 

   
 A 1 only 
 B 1 and 3 only 
 C 2 only 
 D 2 and 4 only 
 
22 In an experiment, a student observed that a sample of methane gas reacted very 

slowly with air at room temperature.  In a second experiment, he held a piece of 
warm platinum next to the methane-air mixture and the methane ignited.  The student 
wrote the following statements based on his observations. 
 
(i) The activation energy of the second reaction is lower. 
(ii) The overall enthalpy change of the first reaction is higher. 
(iii) The energy level of the products in the first reaction is lower. 
(iv) The rate of the second reaction is faster.     
 
Which statements are correct? 

   
 A (i) and (ii) only 
 B (i) and (iv) only 
 C (ii) and (iii) only 
 D (ii) and (iv) only 
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23 A list of bond energies is shown in the Table below. 
 
 
 
 
 
 
 
Hydrogen and oxygen react according to the following equation. 
 

2H2  +  O2  à  2H2O 
 

With reference to the bond energies, what is the enthalpy change of the reaction 
between hydrogen and oxygen?  

chemical bond bond energy 
(kJ/mol) 

O – H 110 
O = O 142 
H - H 104 

   
 A - 440 kJ/mol 
 B - 90 kJ/mol 
 C + 26 kJ/mol 
 D + 350 kJ/mol 
 
24 A two-step reaction is represented in the equations below.  

 
Step 1:   N2O4 (g) à N2 (g) + 2O2 (g)           ΔH = –10 kJ/mol  
 
Step 2:   !"N2 (g) + O2(g) à NO2 (g)               ΔH = +30 kJ/mol  
 
What is the enthalpy change for the complete decomposition of N2O4 to form NO2? 

   
 A –50 kJ/mol 
 B +20 kJ/mol 
 C +50 kJ/mol 
 D +70 kJ/mol 
 
25 In which reaction is pressure least likely to affect the rate of reaction? 
   
 A C (s)  +  CO2 (g)  à  2CO (g) 
 B N2 (g)  +  3H2 (g)  à  2NH3 (g) 
 C NaOH (aq)  +  HCl (aq)  à  NaCl (aq)  +  H2O (l) 
 D 2SO2 (g)  +  O2 (g)  à  2SO3 (g) 
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26 Copper(II) oxide is a catalyst for the decomposition of potassium chlorate(V), 
producing oxygen gas.  Which statement explains why the rate of oxygen production 
decreases during the reaction? 

   
 A  copper(II) oxide is used up 
 B potassium chlorate(V) solution becomes more dilute 
 C reaction is endothermic 
 D surface area of copper(II) oxide decreases 
 
27 Which pair of descriptions is correct? 
   
  colour change when 

potassium iodide is oxidised 
colour change when acidified 

potassium manganate(VII)  
is reduced 

 A brown to colourless colourless to purple 
 B brown to colourless purple to colourless 
 C colourless to brown colourless to purple 
 D colourless to brown purple to colourless 
 
28 The ionic equation for the reaction of Mn2O3 in acidic conditions is shown below:  

 
Mn2O3(s) + 2H+(aq) → MnO2(s) + Mn2+(aq) + H2O(l) 

 
Which statement about this reaction is correct? 

   
 A H+ is a reducing agent. 
 B H+ gains electrons to form H2O. 
 C The oxidation state of oxygen in H2O is -1. 
 D The oxidation state of manganese in Mn2O3 is +3. 
 
29 Which substance is best used to differentiate between nitric acid and hydrochloric 

acid solutions? 
   
 A aqueous ammonium carbonate  
 B barium nitrate solution 
 C magnesium metal 
 D silver nitrate solution 
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30 A black powder is burnt in air.  The gas produced dissolves in water to form solution 
R, whose pH is close to 7.  The gas is also very readily absorbed by aqueous sodium 
hydroxide.  What type of substance is present in solution R?   

   
 A strong acid 
 B strong base 
 C weak acid 
 D weak base 
 
31 Different solids were added to separate portions of warm dilute hydrochloric acid. 

For which solid is the observation correct? 
   
  solid observation 

 A ammonium sulfate alkaline gas produced 
 B calcium carbonate gas evolved relights a glowing splint 
 C copper(II) oxide solid dissolves with no effervescence 
 D silver gas evolved extinguishes a lighted splint with 

a ‘pop’ sound 
 
32 Which statement is not true of the Haber Process? 
   
 A Hydrogen for the Haber Process is obtained from air. 
 B Optimum pressure for the Haber Process is 250 atm. 
 C The Haber Process involves the use of a catalyst. 
 D The Haber Process is a reversible reaction. 
 
33 Nitrogen and hydrogen gases react to form ammonia gas in the Haber process.  

A higher yield of ammonia is favoured by a lower temperature but in industry, a high 
temperature of 450°C is used. Why is this so? 

   
 A At high temperatures, gases expand and less volumes are needed. 
 B At high temperatures, the catalyst is more effective. 
 C At low temperatures, liquid ammonia is collected instead. 
 D At low temperatures, the rate of reaction is too slow. 
 
34 Selenium, Se, is in the same Group of the periodic table as sulfur.  What is the 

formula of potassium selenide? 
   
 A K2Se 
 B KSe4 
 C K2Se4 
 D KSe3 
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35 Some properties of metals are listed below.    
 
(i) malleable and ductile  
(ii) form coloured compounds  
(iii) good conductors of electricity 
(iv) show variable oxidation states 

 
Which properties describe transition metals but not alkali metals? 

   
 A (i) and (ii) only 
 B (i) and (iii) only 
 C (ii) and (iv) only 
 D (iii) and (iv) only 
 
36 An experiment is set up as shown below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which metal would result in the production of 100 cm3 of gas in the shortest time? 

   
 A 5 g of copper 
 B 5 g of iron 
 C 5 g of lead 
 D 5 g of magnesium 
 
37 Which pair of substances cannot be used to form an alloy? 
   
 A aluminium and magnesium 
 B carbon and iron 
 C copper and zinc 
 D sodium and fluorine   
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38 The diagram below shows part of the apparatus set-up of an experiment. A strip of 
metal was heated in a test-tube. When a spark was created at the outlet of the glass 
tube, no flame was observed. 
 

 
 
Which of the following metal could be in the test-tube? 

   
 A calcium 
 B magnesium 
 C tin 
 D zinc 
 
39 Which is the best method to reduce acid rain formation?  
   
 A enforce a total ban on coal-firing power stations 
 B ensure that all power stations using fossil fuels adopt flue gas desulfurisation 
 C introduce ammonia gas into the atmosphere 
 D use solar energy as the main energy source 
 
40 A student set up an experiment as shown below. 

 
 
 
 
 
 
 
 
The volume of clean dry air decreases until it reaches a constant volume.  The 
student observed that the final volume of air is 30 cm3 less than the initial volume.  
What was the initial volume of air in the syringe?      

   
 A 60 cm3 
 B 100 cm3 
 C 150 cm3 
 D 300 cm3 
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