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1 Four pieces of apparatus used to measure the volume of a gas or liquid are shown below. 

Which apparatus should always be filled to the same level? 
 

 
 
 

   
   
2 25 cm3 samples of dilute hydrochloric acid were mixed with different volumes of aqueous 

sodium hydroxide. In each case, the change in temperature was measured to test if the 
reaction was exothermic. 
 
Which piece of apparatus is not needed for the experiment? 

   
 

 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

A B C D 

A B C D 
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3 Camphor is a substance used in skin ointments and a natural sample of it is found to contain 

impurities such as iron, iron(III) oxide and sodium chloride.  
The table shows the reactions of camphor and the impurities with some common laboratory 
solvents. 
 

substance ethanol dilute nitric acid water 

camphor soluble no reaction insoluble 

iron insoluble orange solution insoluble 

iron(III) oxide insoluble orange solution insoluble 

sodium chloride insoluble colourless solution soluble 

 
Which is the best method to obtain a pure, dry sample of camphor? 

   
 A add dilute nitric acid, filter and crystallise 
 B add dilute nitric acid, filter, rinse and dry 
 C add ethanol, filter, rinse and dry 
 D add water, filter, add nitric acid to filtrate and crystallise 
   
   
4 Chromatography was carried out on a drug that was banned for use by athletes. Water was 

used as a solvent and the results are shown in the chromatogram below. 
 
 
 
 
 
 
 
 
 
 
 
Which statement below best describes the chromatogram? 

   
 A The drug has a Rf value of 0.82.   
 B The drug is insoluble in the solvent. 
 C The drug is a mixture. 
 D The start line is drawn using a substance which is insoluble in water. 
   
   
   
   
   
   
   

solvent front 

start line 
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5 The flowchart shows the results of some tests carried out on a brown solid U. 

          
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Which of the following observations are obtained when an excess of zinc is added to yellow 
solution V?  
 

I Effervescence is seen. 
II A green solid is formed.  
III Zinc metal decreases in size. 
IV The yellow solution turns colourless. 

 

   
 A I, II, III 
 B II, III, IV 
 C I, II 
 D III, IV 
   
   
6 When dilute nitric acid and aqueous barium nitrate were added to solution F, a white 

precipitate was observed.  
 
When aqueous sodium hydroxide was added to solution F, a white precipitate which was 
soluble in excess aqueous sodium hydroxide to form a colourless solution was observed.  
 
What is the identity of solution F?     

   
 A aluminium sulfate 
 B calcium sulfate 
 C silver nitrate 
 D zinc chloride 
   
   
   
   
   
   

brown solid U 

yellow solution V colourless gas 

red-brown 
precipitate 

add aqueous 
sodium hydroxide 

add dilute hydrochloric acid 
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7 A sample of oxygen contains two isotopes: oxygen-16 and oxygen-18. The relative 

abundance of oxygen-16 is 75% and that of oxygen-18 is 25%. 
 
What is the relative molecular mass of the sample of oxygen gas, O2? 

   
 A 16.5 
 B 17.0 
 C 33.0 
 D 34.0 
   
   
8 An atom of element T has x protons and y nucleons. 

How many neutrons and electrons are present in a positive ion of an isotope of element T? 
   
  neutrons electrons  
 A y x – 1  
 B y – x x + 1  
 C y – x + 2 x – 1  
 D y – x + 2 x  
   
   
9 The melting and boiling points of substances P, Q, R, S and T are shown in the table. 

 
substance melting point (°C) boiling point (°C) 

P 50 80 

Q 70 500 

R 65 67 

S -30 -12 

T 0 99 
 
At which temperature would two liquids exist? 

   
 A -40 °C 
 B -20 °C 
 C 15 °C 
 D 85 °C 
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10 Gas X was placed in a porous pot and covered by a gas jar containing gas Y, as shown in 

the experimental setup below. 

 
 
There were no changes observed in the water levels in the U-tube.  
Which of the following could be gas X and gas Y? 

   
  gas X gas Y  

 A nitrogen monoxide carbon dioxide  

 B nitrogen dioxide sulfur dioxide  

 C carbon monoxide nitrogen  

 D sulfur dioxide ammonia  

  
  
11 A molecule consists of three elements, P, X and Y. 

 
 
 
 
 
 
 
 
 
 
 
If P is phosphorus, what could elements X and Y be? 

   
  X Y  
 A iron nitrogen  
 B nitrogen hydrogen  
 C oxygen nitrogen  
 D silicon chlorine  

gas Y 

gas X 

gas jar 

porous pot 

water level 
u-tube 

X 

Y 

P
P 

Y 

Y Y 

Y 

Y 

X 

X 

P
P 

P
P 
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12 What are the type(s) of chemical bond(s) present in a molecule of sodium ethanoate, 

NaCH3COOH? 
   
 A covalent only. 
 B covalent and ionic. 
 C ionic only. 
 D ionic and metallic. 
   
   
13 Some physical properties of substances, R, S and T are shown in the table below. 

 

 
What are the identities of substances R, S and T? 
 

substance melting point (oC) boiling point (oC) 
electrical conductivity 

solid state molten state 

R -115 75 poor poor 

S 2852 3600 poor good 

T 3550 4827 good good 

  R S T 
 A ethanol magnesium oxide graphite 
 B magnesium oxide iron diamond 
 C magnesium oxide iron graphite 
 D ethanol magnesium oxide diamond 
  
  
14 Which of the following observations best suggests that an unknown solid X is an element? 
   
 A X displays magnetic properties.   
 B X forms oxides with two different chemical formulas when heated in air. 
 C X gives off a colourless gas and leaves behind a black solid when heated. 
 D X melts at 11 oC and boils at 122 oC. 
   
   
15 Which of the following best describes the particles present in a diluted solution of potassium 

chloride? 
   
  potassium chloride ions water molecules 

 A far apart close together 
 B close together close together 
 C close together far apart 
 D far apart far apart 
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16 Some aqueous silver nitrate was added to an excess of aqueous sodium chloride in a beaker. 

Apart from silver chloride, what does the resulting solution in the beaker after the reaction 
contain? 

   
 A aqueous silver nitrate and aqueous sodium nitrate 
 B aqueous sodium chloride and aqueous sodium nitrate 
 C aqueous sodium chloride only 
 D aqueous sodium nitrate only 
   
   
17 The chemical formula of hydrated copper(II) nitrate is Cu(NO3)2.6H2O. What is the 

percentage by mass of water in hydrated copper(II) nitrate? 
   
 A 6.1% 
 B 9.6% 
 C 36.5% 
 D 57.4% 
   
   
18 Antimony oxide has a chemical formula of Sb2O3 while sodium phosphate has a chemical 

formula Na3PO4. What is the formula of antimony phosphate? 
   
 A SbPO4 
 B Sb2PO4 
 C Sb3PO4 
 D Sb2(PO4)3 
   
   
19 When molten magnesium bromide undergoes electrolysis using platinum electrodes, what 

are the products collected at the electrodes? 
   
  anode  cathode  
 A oxygen hydrogen  
 B bromine magnesium  
 C magnesium bromine  
 D hydrogen bromine  
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20 The following set-up was used to conduct an electrolysis experiment. Liquid Z was used as 

the electrolyte. 

 
 
Initially, the lamp lit up brightly. However, when a few drops of dilute sulfuric acid were added 
to liquid Z, the lamp decreased in brightness. What could liquid Z be? 

   
 A aqueous calcium hydroxide 
 B aqueous sodium hydroxide 
 C aqueous sodium chloride 
 D dilute nitric acid 
   
   
21 The electrolysis set-up shown below is not complete. 

 
Which diagram should be shown at X when the solution has undergone electrolysis for a few 
minutes? 

   
 

    
 A B C D 

lamp 

liquid Z 

concentrated 
hydrochloric acid 

X 
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22 A piece of copper was joined to a piece of magnesium by a wire in the set-up shown below. 

 

 
 

Which of the following ionic half equations best describes the reaction at the negative 
terminal? 

   
 A Cu  à  Cu2+  +  2e- 
 B Mg  à  Mg2+  +  2e- 

 C 2H+  +  2e-  à  H2 
 D 4OH-  à  2H2O  +  O2  +  4e- 
   
   
23 The equation below shows an endothermic reaction. 

 
2 X−X  +  Y−Y  à  2 X−Y−X 

 
What may be deduced from the information provided? 

   
 A The number of bonds broken is greater than the number of bonds formed. 
 B The formation of the X-Y bond absorbed heat. 
 C The total energy change in bond breaking is greater than that in bond forming. 
 D The energy level of the product is lower than the energy level of the reactants. 
   
   
24 Which of the following chemical reactions are endothermic? 

 
I 6 CO2   +   6 H2O  à  C6H12O6  +  6 O2 

II MgF2  à  Mg + F2 

III CuCO3  à  CuO  +  CO2 

IV KOH  +  HCl  à  KCl  +  H2O 
 

   
 A I, II and III 
 B II, III and IV 
 C I, II and IV 
 D I, III and IV 
   

Mg Cu 
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25 In an experiment, an excess of 2 mol/dm3 dilute hydrochloric acid was reacted with 50 cm3 

of 1 mol/dm3 aqueous potassium carbonate. The results of the experiment are shown in 
graph P below. 
 

 
 
Which of the following changes to graph P would produce graph Q? 

   
 A adding a catalyst to the reaction mixture 
 B adding a small amount of solid potassium carbonate to the reaction mixture 
 C adding water to the reaction mixture 
 D increasing the concentration of hydrochloric acid 
   
   
26 The following statements are used to describe the chemical reaction shown below. 

 
2 X (s)  +  Y2 (aq)  à  2 XY (g) 

 

I All collision between particles of X and Y2 produce XY. 

II 
The frequency of collisions is affected by an increase in pressure on the reactant 
particles. 

III 
The frequency of collisions is increased by an increased in the temperature of the 
reaction mixture. 

IV The frequency of collisions is increased by an increase in the concentration of Y2. 
 

   
 Which statements are correct? 
   
 A I, II and IV 
 B II, III, IV 
 C I, III and IV 
 D III and IV 
   
   
   
   

volume of 
carbon 

dioxide gas 
(cm3) 

time (s) 

graph Q 
graph P 
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27 Which compound(s) in the following chemical reactions has/have been oxidised? 

 
CuCO3  à  CuO  +  CO2 
CuO  +  SnO  à  Cu  +  SnO2 

   
 A CO2 and CuO 
 B CuCO3 and SnO 
 C CuO 
 D SnO 
   
   
28 Which of the following equations does not represent a redox reaction? 
   
 A Ag+ (aq)  +  Cl− (aq)  à  AgCl (s) 
 B Ca (s)  +  2 HCl (aq)  à  CaCl2 (aq)  +  H2 (g) 
 C Sn2+ (aq)  +  2 Fe3+ (aq)  à  Sn4+ (aq)  +  2 Fe2+ (aq) 
 D Zn (s)  +  2 H+ (aq)  à  Zn2+ (aq)  +  H2 (g) 
   
   
29 Which of the following pairs of elements forms amphoteric oxides? 
   
 A carbon and sulfur 
 B hydrogen and sulfur 
 C potassium and zinc 
 D zinc and aluminium 
   
   
30 Which of the following substances are arranged in increasing pH? 
   
 A limewater, aqueous sodium hydroxide, vinegar, dilute sulfuric acid 
 B dilute sulfuric acid, vinegar, limewater, aqueous sodium hydroxide 
 C dilute sulfuric acid, vinegar, aqueous sodium hydroxide, limewater 
 D vinegar, dilute sulfuric acid, aqueous sodium hydroxide, limewater 
   
   
31 Which of the following salts gives only a low yield when it is made by reacting a metal oxide 

with dilute sulfuric acid? 
 

 A barium sulfate 
 B copper(II) sulfate 
 C iron(II) sulfate 
 D zinc sulfate 
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32 The table shows the properties of four chlorides. 

Which of the following most likely represents copper(II) chloride? 
 

chloride colour solubility in water method of preparation 

A green soluble copper(II) oxide, hydrochloric acid 

B green insoluble copper metal, hydrochloric acid 

C white insoluble sodium chloride, copper(II) sulfate 

D green soluble copper metal, hydrochloric acid 
 

   
   
33 In the Haber process, how is the ammonia formed removed from the reaction mixture? 
   
 A adding water to dissolve ammonia 
 B cooling the reaction mixture to liquefy ammonia 
 C filtering the reaction mixture to remove ammonia 
 D fractional distilling of the reaction mixture to extract ammonia 
   
   
34 Many agricultural fertilizers are made from ammonia. Ammonium compounds supply plants 

with nitrogen for protein synthesis. An example of such a fertilizer is ammonium nitrate that 
can be produced using the following reaction scheme: 
 
 

ammonia                              aqueous ammonia                              ammonium nitrate 
 
What are the reactants that can be used to carry out steps 1 & 2? 

   
  step 1 step 2  

 A sodium hydroxide nitric acid  

 B water sodium nitrate  

 C water nitric acid  

 D sodium hydroxide sodium nitrate  

   
   
35 Astatine is a halogen. Which statement about astatine is not correct? 
   
 A It exists as a diatomic molecule. 
 B It forms a soluble silver salt. 
 C It is a dark solid at room temperature. 
 D It is less reactive than iodine. 
   
   
   

step 1 step 2 
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36 A property of the elements from carbon to aluminium is shown on the graph below.  

Which property is shown on the chart? 
 

 
 

 A the atomic (proton) number 
 B the number of electrons involved in bonding 
 C the number of electrons shells filled with electrons 
 D the relative atomic mass 
   
   
37 Three unknown metals E, F and G were place into different aqueous nitrate solutions. The 

subsequent observations were recorded in the table below. 
 

 E F G 

metal E nitrate  
solution 

no change 
observed 

no change 
observed 

no change 
observed 

metal F nitrate 
solution 

a metallic deposit 
was observed 

no change 
observed 

no change 
observed 

metal G nitrate  
solution 

a metallic deposit 
was observed 

a metallic deposit 
was observed 

no change 
observed 

 
What are the identities of the three metals? 
 

  E F G 
 A zinc magnesium aluminium 
 B magnesium zinc calcium 
 C silver zinc magnesium 
 D magnesium zinc silver 
     
     
38 Which substance below is made from mild steel? 
   
 A a car body 
 B a container to store gas in a chemical plant 
 C a small cutting tool for use in an operating theatre 
 D a set of cutlery 
   

property 
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39 Which of the following pollutants are present in flue gases? 
   
 A carbon dioxide 
 B methane 
 C ozone 
 D sulfur dioxide 
   
   
40 The apparatus shown is set up and left to stand for a week. 

 

 
 

Where would the water level be at the end of the week? 
 

 
 
 
 
 

END OF PAPER 
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