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2 
1 Gases produced in chemical reactions can be collected for future usage. 

 
An experiment was conducted where reactants were placed into a conical flask and the 
gas produced was collected using displacement of water method as shown below. 
 
 
 

 

 

 

 

 

 

Which of the following reactions is this method not suitable? 

 

A decomposition of aqueous hydrogen peroxide 

B decomposition of calcium carbonate 

C reacting magnesium metal with dilute sulfuric acid 

D reacting ammonium chloride and dilute potassium hydroxide 
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Which of the following pairs of substances can be separated by heating? 

 

A ammonium chloride and sodium chloride 

B ammonium chloride and solid iodine 

C magnesium oxide and silver carbonate 

D magnesium oxide and copper  
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3 The diagram below shows a burning candle. 

 

 

 

 

 

 

 

 
Which of the following shows the correct description of the movement of the particles in 
(1), (2) and (3)? 
 

 (1) (2) (3) 

A particles move 
randomly in any 

direction 
 

particles vibrate in fixed 
positions 

particles can rotate and 
slide over one another 

B particles move 
randomly in any 

direction 
 

particles can rotate and 
slide over one another 

particles vibrate in fixed 
positions 

C particles can rotate and 
slide over one another 

particles move 
randomly in any 

direction 
 

particles vibrate in fixed 
positions 

D particles vibrate in fixed 
positions 

particles can rotate and 
slide over one another 

particles move 
randomly in any 

direction 
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Chromatography was used to separate a mixture containing two dyes. The Rf values of two 
dyes are given in the following table.  
 

dye X Y 

Rf 0.60 0.40 

 

If dye X moves a distance of 9 cm from the starting line, what is the distance between dyes 
X and Y on the same chromatogram? 
 

A 1 cm  B 2 cm  C 3 cm  D 4 cm 

 

 

 

 

 

(1) 

(2) 

(3) 
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The solubility of four solids, P, Q, R and S are as shown in the table below. 

 

 P Q R S 

solubility in 
water 

soluble insoluble insoluble soluble 

 

Kevin tried to separate mixtures of these solids using the following steps. 

1) Add the mixture to a beaker of water and stir. 

2) Filter the mixture. 

3) Obtain one of the solids from the mixture using crystallisation. 

 

Which of the following mixtures could not be separated by this method? 

 

A P and R 

B Q and P 

C Q and R 

D R and S 

 

 

6 An ion X3- has a mass number of m and n electrons.  

 

What does the nucleus of an atom of X contain? 

 

 number of protons number of neutrons 

A n - 3 n - m 

B n - 3 m – (n - 3) 

C n + 3 m – (n + 3) 

D n + 3 m + n 

 

 

7 A sample of silver metal consists of 2 stable isotopes, 51.8% of silver-107 and 48.2% of 
silver-109. What is the average relative atomic mass of the metal? 
 

A 106  B 107  C 108  D 109 
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8 Which of the following consists of compounds only?  

 

A silver nitrate, copper(II) sulfate solution, magnesium oxide 

B carbon monoxide, propane, carbon dioxide 

C bronze, steel, pewter 

D graphite, calcium, limestone 
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When a saturated aqueous solution of ammonium cobalt(II) sulfate hexahydrate, 
(NH4)2Co(SO4)2.6H2O is cooled from 60 °C to room temperature, crystals are formed. 
Which statement about this process is correct? 
 

A The mass of the solvent in the solution increases. 

B The concentration of the solution remains the same.  

C The mass of the solute dissolved in the solution decreases.   

D The solubility of the solute increases as the temperature falls. 

 

 

10 Which of the following consists of substance containing both ionic and covalent bonds?  

 

A aluminium sulfate  B beryllium chloride 

C sulfur dioxide gas  D chromium oxide 
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Capsaicin, which is found in chilli and pepper, causes the spicy burning sensation in the 
mouth.  
 

It has the molecular formula C18H27NO3 and has a melting point of 65 ᵒC. 

 

Which of the following statements best explains why drinking water is ineffective in 
removing the burning sensation caused by capsaicin? 
 

A Capsaicin has a giant molecular structure and is soluble in water.  

B Capsaicin has a giant molecular structure and is not very soluble in water.  

C Capsaicin has a simple molecular structure and is soluble in water.  

D Capsaicin has a simple molecular structure and is not very soluble in water. 
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In an experiment, 1 mol of powdered copper and 1 mol of powdered zinc are placed in a 
flask. 3 mol of hydrochloric acid is then added to the flask. 
 

The flask is left until all the reactions, if any, are completed.  

 

Which diagram shows the results of the experiment? 

 

13 
 

49.2 g of hydrated magnesium sulfate is heated and cooled repeatedly until it reaches a 
constant mass of 24.0 g.  
 
Assuming only water of crystallisation is lost when hydrated magnesium sulfate is heated, 
what is the formula of the hydrated magnesium sulfate? (Ar of Mg=24, S=32, O=16, H=1) 
 

A MgSO4.H2O  

B MgSO4.3H2O  

C MgSO4.5H2O  

D MgSO4.7H2O  
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The formula of an oxide of element X is X3O.  

5.9 g of X3O contains 4.3 g of X. 

How many moles of X ions does 5.9 g of X3O contain? 

 

A 1.6
16	

÷ 3 

B 1.6
16
	× 3 

C 5.9
16 × 3

 

D 5.9
16

× 3 
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A student wishes to dilute a solution of sodium hydroxide. Calculate the volume of 
deionised water that she needs to add to 20.0 cm3 of 2.00 mol/dm3 sodium hydroxide so 
that the concentration of the resulting solution is 0.300 mol/dm3. 
 

A 0.200 dm3  B 0.245 dm3 

C 0.113 dm3  D 0.040 dm3 

 

 

16 A piece of iron metal does not react when it was placed into a solution of hydrogen chloride 
dissolved in methylbenzene, an organic solvent. 
 

Which modification will allow the iron to react? 

 

A add water and stir 

B increase the surface area of iron metal 

C bubble more hydrogen chloride gas into the mixture 

D sand paper the piece of iron metal 
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Which of the following is/are suitable methods to test the strength of both nitric acid and 
ethanoic acid of the same concentration? 
 

I     using a pH meter 

II    measuring their electrical conductivity 

III   titration using potassium hydroxide solution 

 

A I and II  B III only 

C I and III  D I, II and III 
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Y is a black solid with formula Ga2O3. A reaction took place as followed.  
 
                   Ga2O3 + 2KOH à 2KGaO2 + H2O 
 

What is the role of Y in the reaction? It is acting as a/an _______________. 

 

A acidic oxide 

B basic oxide 

C neutral oxide 

D amphoteric oxide 
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Which of the following can be used to distinguish between a solution of aluminium nitrate 
and lead(II) nitrate?  
 
A bromine solution  B aqueous sodium hydroxide 

C dilute sulfuric acid 
 
 
 

 D aqueous hydrogen peroxide 
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Which of the following can be used to test for chlorine gas? 

 

A litmus paper 

B cobalt(II) chloride paper 

C locating agent 

D concentrated sulfuric acid 
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Which of the following represents the overall reaction in the hydrogen-oxygen fuel cell?  

  

A 
B 

KOH  +  HCl   →   KCl    +  H2O  

2H2O2   →   O2   +  2H2O        

C 2H2O   →   2H2  +  O2   

D 2H2  +  O2  →   2H2O 
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22 A study of a precipitation reaction between aqueous lead(II) nitrate and dilute sulfuric acid 

of the same concentration was conducted.  
 
Test tubes 1 to 4 contain different volumes of aqueous lead(II) nitrate and dilute sulfuric 
acid.  
 
Precipitation occurs in all test tubes and after 10 minutes, the height of the precipitate in 
each test tube is measured and recorded.  
 

Test tube 1 2 3 4 

volume of aqueous 
lead (II) nitrate / 

cm3 
5.0 5.0 5.0 5.0 

volume of sulfuric 
acid / cm3 

3.0 4.0 5.0 6.0 

height of precipitate 
/ cm 

3.0 3.5 4.0 4.0 

  

At the end of reaction, which test tube contains excess sulfuric acid? 

 

A 1  B 2 

C 3  D 4 
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Zinc is extracted from its ore, zinc sulfide, which is heated in air to form zinc oxide and a 
gas. This was carried out in a laboratory using the apparatus shown. 
 
 
 
 
 
 
 
What are the observations in the porcelain boat and gas formed while zinc sulfide is being 
heated? 
 
 solid in porcelain boat gas formed 

A turns yellow sulfur dioxide 

B turns yellow oxygen 

C turns grey oxygen 

D turns white sulfur dioxide 
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A substance is coated on iron to prevent it from rusting. Which substance, when scratched,  

will cause the underlying iron to rust most quickly? 

 

A paint  B grease 

C tin  D zinc 
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Which of the following property does not describe a property of Group I elements? 

 

A good conductor of electricity 

B do not react with steam 

C react readily with halogens 

D have low densities 

 

 

26 In separate experiments conducted, a gaseous halogen was bubbled into an aqueous 
solution of a halide salt. The following results were observed. 
 

experiment halogen added 
halide solution 

X- Y- Z- 

1 X2 - 
displaced as 

Y2 

displaced as 

Z2 

2 Y2 
no visible 

reaction 
 

displaced as 

Z2 

3 Z2 
no visible 

reaction 

no visible 

reaction 
 

 
What is the arrangement of the halogens X, Y and Z in group VII, in increasing order of 
proton number? 
 

A X, Y, Z  B X, Z, Y 

C Z, Y, X  D Y, X, Z 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 



 

 

11 
27 
 

When excess copper(II) carbonate is added to dilute sulfuric acid, the total mass of the 
reaction mixture is measured over a period of time as shown in the graph below. 
  

 

 

 

 

 

 

Which is the composition of mass m1? 

 

A copper(II) sulfate solution 

B copper(II) sulfate solution and carbon dioxide 

C copper(II) sulfate solution, unreacted copper(II) carbonate 

D copper(II) sulfate solution, excess dilute sulfuric acid 
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Nitric acid, HNO3, can act as a strong oxidising agent. Which of the following cannot be a 
product of nitric acid in a redox reaction with other substances? 
 

A N2  B NO 

C NO2  D N2O5 
 

  

  

29 If the oxidation states of X, Y and Z are +1, +5 and -2 respectively, what is the value of n, 
the charge of the ion (X2YZ4)n? 
 

A -1  B -5 

C +1  D +5 
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The following diagram shows an electrolytic cell set-up.  

 
Which of the following pairs of substances in the beakers will give the largest current 
reading on the ammeter? 
 

 substance 1 substance 2 

A solid potassium chloride dilute nitric acid 

B dilute sulfuric acid propanol 

C dilute ethanoic acid molten aluminium chloride 

D molten magnesium chloride dilute sulfuric acid 
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The direction of electron flow in the simple cell shown below is from metal Y to metal X.  

 

 
Which pair of metals X and Y will produce the highest voltage when used as electrodes in 
the simple cell? 
 

 metal X metal Y 

A copper  aluminium 

B iron magnesium   

C iron  zinc  

D silver magnesium 
 

 
 
 
 
 
 

 

 

 

 

 

 

substance 1 substance 2 
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Which place on the map is most likely to be producing large quantities of sulfur dioxide? 

 

 

33 
 

To reduce atmospheric pollution, the following waste gases from a coal-burning power 
station are passed through aqueous calcium hydroxide. 
 

carbon dioxide carbon monoxide nitrogen dioxide 

sulfur dioxide phosphorus(V) oxide propene 

 

How many waste gases will not be removed by the above process? 

 

A 2  B 3  C 4  D 5 
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Which air pollutant irritates, damages the lungs and is a cause of acid rain?  

 

A carbon monoxide 

B oxides of nitrogen 

C methane 

D ozone 
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Which of the following releases heat and involves the smallest change in volume for the 
same mass of substance? 
 

A condensation  B sublimation 

C boiling  D freezing 

 

 

36 An unsaturated organic acid P has the formula C17H29COOH. How many double bonds are 
present between carbon atoms in each molecule of P? 
 
A 2  B 3  C 4  D 5 
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Some molecules are shown below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Which of the following represents a pair of isomers? 

 

A I and II 

B I and III 

C I and IV 

D II and IV 
 

  

 

38 
 
 
 
 
 
 
 
 
 
 
 
 
 

A group of students wrote the names of some esters as shown below. 

 

   I   methyl ethanoate  

  II   ethyl propanoate  

 III   ethyl methanoate 

 IV  propyl methanoate  

 

Which esters have the same molecular formula, C3H6O2? 

 

A I and II  

B I and III 

C II and IV 

D III and IV 
 

(I)                                                          (II) 

(III)                                                    (IV) 
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Dopamine is a chemical released in the brain that makes you feel good. Having the right 
amount of dopamine is important both for your body and your brain.  
 

The full structural formula of dopamine is as shown below. 

 

 
 

Which of the following substances can dopamine react with?  

 

A nitrogen  B oxygen 

C butane  D ammonia 
 

40 
 

Part of a polymer has the structure as shown below. 

 

 

 

 

 

 

What is the molecular formula of the monomer? 

 

A C2H6 

B C3H8 

C C4H8 

D C8H16 

 
 

 
 

End of Paper 
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