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1 The diagram shows an experimental setup for the preparation and collection of 
a dry gas. 

 
 

 What could the gas be? 

 A ammonia 
 B carbon dioxide 
 C hydrogen 
 D chlorine 
 

2 The diagram shows how molecules in car exhaust gases diffuse into the air. 

 
 Which statement describes what happens to these molecules next?  
 
 A The molecules sink closer to the ground because they are heavier than air 
  molecules. 
 B The molecules move back together as they cool. 
 C The molecules spread further into the air. 
 D The molecules stay suspended where they are. 
 

 

molecules in air 

molecules in exhaust gases 
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3 When 50 cm3 of pure ethanol is mixed with 50 cm3 of pure water in a measuring 
cylinder, the mixture is immediately found to have a volume of about 97 cm3.  

 
 What is the best explanation for this observation? 

 

 A A small volume of the ethanol has evaporated.  
 B The water molecules move into empty spaces between the ethanol 

molecules. 
 C The ethanol molecules have a random arrangement in water. 
 D Water and ethanol react together to form a compound.  
 

4 The diagram shows a setup to distil a mixture of propanol (boiling point 88 oC) 
and heptane (boiling point 98 oC). 

 

  
 
 Which graph correctly shows the changes in volume of distillate in the conical 

flask as the distillation proceeds?  
 

          

water out 

water in 
boiling flask 

mixture of liquids 

heat 

Temperature/ oC Temperature/ oC 

Temperature/ oC Temperature/ oC 

Volume of distillate Volume of distillate 

Volume of distillate Volume of distillate 

A 

B 

C 

D 
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5 Camphor is a substance used in skin ointments. A natural sample of camphor is 
found to contain impurities like iron(III) oxide, iron and sodium chloride.  

  
The table shows the effects of these substances with three different types of 
liquids. 

 

  

 Which is the best method to obtain pure camphor?  
 

 A Add ethanol, filter, rinse and dry. 
 B Add dilute nitric acid, filter and crystallise. 
 C Add dilute nitric acid, filter, rinse and dry. 
 D Add water, filter, rinse and dry.  
 
 
6 A beam of particles containing electrons is passed through charged plates.  

Which path shows how the electrons move through the plates?  

 

  

 

 

 

 

 

7 A giant molecule is made up of a large number of carbon atoms, mainly isotopes   
carbon-12 and carbon-13. It was found that the relative atomic mass of carbon 
in the molecule is 12.2. 

 What is the ratio by mass of carbon-12 to carbon-13?  

 A 4 : 1   B 1 : 4 C 3 : 4 D 3 : 1 

substance water ethanol dilute nitric acid 

camphor no effect dissolves no effect 

iron 

iron(III) oxide 

sodium oxide 

no effect 

no effect 

dissolves 

no effect 

no effect 

no effect 

reacts to give solution 

reacts to give solution 

dissolves 

positive plate 

negative plate 

A 

B 

C 

D 
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8 Chlorine gas, Cl2, at 40 oC diffuses more slowly than neon, Ne, at 20 oC.  

 Which statement correctly explains the difference in diffusion rate of Cl2 and Ne? 

 A Chlorine has a relative molecular mass of 71 whilst neon has a relative  
               atomic mass of 20. 
 B Chlorine is at a higher temperature than neon. 
 C Chlorine is diatomic, and neon is monatomic. 
 D Chlorine is more reactive than neon. 
 

9 The structural diagrams of two molecules, X2Y and ZY2, are shown. 

 
                               X2Y                                                       ZY2 
 
 Which diagram represents a molecule of a compound formed between X and Z?  
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10 A student recorded four statements about elements, compounds and mixtures. 
 
   1 Elements and compounds have fixed melting points. 
   2 The properties of a compound are similar to that of its elements. 
  3 A mixture can be separated into its components by physical  
                                means. 
    4 Elements can exist either in the form of atoms or molecules. 
 
 How many of the above statement(s) is/are incorrect?  
 
 A one 
 B two 
 C three 
 D four 
  
 
11 The table shows information about particles X and Y.  
   

 number of 
protons 

number of 
neutrons  

electronic structure  

X 

Y 

9 
17 

10 
20 

2, 8 
2, 8, 8 

 
 Which statement is correct for both X and Y? 
 

 A They are atoms of metals. 
 B They are atoms of noble gases. 
 C They are negative ions. 
 D They are isotopes of the same element.   
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12 The shapes and names of some molecules are shown.   
 

 

 

 

 

 

 

        key               

                     : P atom and      : other atom  

Phosphine is a compound of phosphorus, an element in Group V, and          
hydrogen.   

What is the shape of a molecule of phosphine likely to be? 

 
   A  bent 
   B  linear 
   C  pyramidal  
   D  tetrahedral  
 
 

13  Which statement explains why potassium chloride, KCl, has a lower melting  
  point than calcium oxide, CaO?  
 
   A Potassium is a more reactive metal than calcium. 
  B Potassium chloride is covalent and calcium oxide is ionic. 
  C   The melting point of potassium is lower than that of calcium. 
   D  The attraction between K+ and Cl- is weaker than Ca2+ and O2-. 
 
 

14 A mixture of the oxides of two elements from Period 3 of the Periodic Table is 
dissolved in water. This solution is approximately neutral.   

What could be the constituents of the mixture? 

 
  A Al2O3 and MgO 
  B Na2O and MgO 
  C SO3 and P4O10 
  D Na2O and P4O10 
 

tetrahedral pyramidal bent linear 
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15 Solid G is added in excess to dilute hydrochloric acid. The pH of the solution was 
monitored during the experiment and a graph was obtained. 

 

 

 

 

 

 

 

What could solid G be?  

    
   A  zinc oxide 
   B  potassium oxide 
   C  sodium sulfate 
   D  calcium carbonate  
 

16 The scheme shows the reactions of salt F. 

 

 

 

 

 

 

 

 

 

What is the identity of salt F?  

   A  iron(III) chloride 
   B  iron(III) iodide 
   C  copper(II) chloride  
   D  copper(II) iodide 
 

mass of solid G added / g 

pH 

7 

green crystalline salt F 

aqueous salt 

white precipitate 

blue precipitate 

dark blue solution 

dissolve in water 

excess aqueous 
ammonia 

dilute nitric acid, 
followed by aqueous 

silver nitrate 

aqueous 
ammonia 
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17 Which reagent can used to distinguish a solution containing Zn2+ ions from a 
solution containing Al3+? 

   A  aqueous ammonia 
   B  aqueous lead(II) nitrate 
   C  aqueous sodium hydroxide 
   D  dilute sulfuric acid 
 
18 In each of three experiments, a halogen was added to separate solutions 

containing ions of one of the other two halogens.  

The results are shown in the table. 

 

      
  

  

 

 

 

 

  What are the identities of U, V and W? 

  

 

19 Which property generally decreases when going across a period of the Periodic 
Table from Group I to Group VII? 

  A  the acidity of the oxides 
  B  the reducing ability of the elements 
  C  the number of electrons in the valence shell    
  D  the tendency of the elements to form negative ions 
 

 

experiment halogen 
added 

solution of halide 

U- V- W- 

 

1 

 

U2 

 

- 

 

no reaction 

 

reaction occurs 

2 V2 reaction occurs - reaction occurs 

3 W2 no reaction no reaction - 

 U V W 

A 

B 

C 

D 

Br2 

Br2 

Cl2 

I2 

Cl2 

I2 

Br2 

Cl2 

I2 

Cl2 

I2 

Br2 
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20 Which statement about the elements in the Periodic Table is incorrect? 

   A  Halogens, X2 combine with calcium metal to form CaX2.  
   B  Alkali metals react vigorously with cold water.  
   C  Noble gases are diatomic atoms with low melting points.     
   D  The number of protons decides the order of the elements in the Periodic   
                Table. 
 
21 Which reaction profile shows the fastest exothermic reaction?  

 
 

22 Hydrogen reacts with chlorine as shown.  

          H2 + Cl2 → 2HCl                                                         ΔH = -184 kJ 

Why does ΔH of this reaction shows a negative sign? 

   A  More bonds are formed than are broken. 
   B  Total energy of bond formation is greater than that of bond breaking. 
   C  The ionic bonds in HCl are stronger than the covalent bonds in H2 and Cl2.    
   D   This reaction has very high activation energy. 

A B 

C D 

energy energy 

energy energy 

reaction pathway reaction pathway 

reaction pathway reaction pathway 
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23 Which gas does not contribute to global warming? 

    A  carbon dioxide 
   B  CFCs 
   C  hydrocarbons 
   D  carbon monoxide 
 

24 Nitrogen monoxide, NO, is a primary pollutant produced by petrol engines and is 
found in their exhaust gases.  

Which reaction occurs in a catalytic converter and decreases the emission of 
nitrogen dioxide?  

A  NO + CO → NO2 + C 
 B NO + CO2 → N2 + CO 

C     2NO + 2CO →N2 + 2CO2 
        D     2NO + CO2 → 2NO2 + C 
 
 

25  The formula of sodium thiosulfate is Na2S2O3 and the formula of niobium oxide  
         is NbO.  
 
  What is the formula of niobium thiosulfate? 

 

 A NbS2O3 
 B Nb2S2O3 
 C Nb(S2O3)2 
 D Nb2(S2O3)2 
 

 

26 Element X exists as gaseous molecules with the molecular formula X2 at room 
temperature and pressure. 

50 cm3 of element X combines with 100 cm3 of hydrogen gas to form 100 cm3 of 
the gaseous hydride of X. 

 What is the molecular formula of the hydride of X formed? 

 A HX 
 B HX2 
 C H2X 
 D H2X2 
 
 
 



 

Tanjong Katong Girls’ School  Sec 4 Preliminary Examination 2023 

27 In an experiment, steam is passed into the combustion tube for some time.  

 

 

 

 

 

         What are the products at P and Q? 

 

28 A piece of iron was each added to solutions M and S.   

The table shows the results of adding weighed pieces of iron to solutions M 
and S. 

  

  What could the aqueous solutions M and S be? 
  

  
 
 

 

 

 

 

 

 

 

 

 P Q 

A magnesium oxide copper 

B magnesium hydroxide copper 

C magnesium oxide copper(II) hydroxide 

D magnesium hydroxide copper(II) hydroxide 

solution  initial mass of iron/g final mass of iron after 15 
minutes/g 

M 5 4 
S 5 4 

 M S 

A copper(II) sulfate silver nitrate 

B iron(II) chloride calcium chloride 

C dilute hydrochloric acid sodium chloride 

D magnesium chloride dilute sulfuric acid 

copper(II) oxide magnesium powder 

heat 

gas exit steam 

heat 

P Q 



 

Tanjong Katong Girls’ School  Sec 4 Preliminary Examination 2023 

29   A block of magnesium is attached to steel tank E.  

  A block of copper is attached to steel tank F. 

 

 

 

 

 

 

 

 What are the reactions occurring at tank E and F? 

 

 

 

 

 

 

30  Which row is correct?  

   

 

 

 

 

 steel tank E steel tank F 

A Fe → Fe2+ + 2e Fe → Fe2+ + 2e 

B Fe → Fe2+ + 2e Cu → Cu2+ + 2e 

C Mg → Mg2+ + 2e Cu → Cu2+ + 2e 

D Mg → Mg2+ + 2e Fe → Fe2+ + 2e 

 electric cell electrolytic cell 
A generates electricity by  

chemical changes 
brings about chemical changes 

by electricity 
B redox reaction occurs does not involve redox reactions 

C positive electrode is anode positive electrode is anode 

D reduction occurs at cathode oxidation occurs at cathode 

damp soil 

steel tank E steel tank F 

magnesium 
block copper block 
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31 The diagram shows the electrolysis of molten lead(II) bromide using inert 
electrodes. 

 
 The following students make conclusions about what happens during the 

electrolysis. 
 
   Gary: Ions change to atoms. 
   Ann : Covalent bonds are broken. 
  John: New compounds are formed. 
 
 Who is/are correct? 
 
 A John only 
 B Gary only 
 C Gary and John 
 D John and Ann 
  
32 The apparatus was set up to plate a metal spoon with silver.  

 
 The experiment did not work.  
 
 What was the mistake made in the apparatus? 

 
 A The spoon should be at the negative electrode.  
 B A variable resistor should have been included in the circuit. 
 C Dilute sulfuric acid should have been used as the electrolyte.  
 D The silver foil should have been entirely immersed in the solution. 

brown gas 

heat 

silvery metal 

molten lead(II) bromide 

spoon 

silver foil 

silver nitrate 
solution 
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33 In the graphs, curve (i) was obtained when 3 g of zinc granules was reacted  
 with excess 2.0 M hydrochloric acid. Curves (ii) and (iii) were obtained after 
 making changes to the acid.  
 
   Curve (ii): excess 1.0 M nitric acid  

   Curve (iii): excess 1.5 M sulfuric acid  

 

 Which graph matches the rate curves (i), (ii) and (iii) correctly?  

 

 

 

 

 

 

 

time /min time /min 

time /min time /min 

 

  iii  

 

vol of H2 /cm3 vol of H2 /cm3 

vol of H2 /cm3 vol of H2 /cm3 

B 
A 

C 
D 

iii 

ii 

i 

iii 

i 

ii 

iii 

i 

ii iii 

ii 

i 
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34 Waste polymers can be recycled. One way of recycling waste polymers is by 
heating in a furnace. The waste decomposes into a mixture of hydrocarbons 
which can be separated in a separating column.  

Which product has the smallest number of carbon atoms?  

  

 

35 The table shows the composition of four different types of petroleum (crude oil). 

  

 Which type of petroleum is most suitable for the land motor vehicle industry? 

   A  Arabian Heavy 
   B  Arabian Light 
   C  Iranian Heavy 
          D   North Sea 

 

 

 

fraction Arabian 
Heavy 

(%) 

Arabian  
Light 
(%) 

Iranian 
Heavy 

(%) 

North  
Sea  
(%) 

gasoline 
kerosene 

diesel 
bitumen 

18 
12 
18 
52 

21 
13 
20 
46 

21 
13 
20 
46 

23 
15 
24 
38 

furnace 

waste 

polymers
s 

 

separating column 

product A 

product B 

product C 

product D 
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36 The reaction between a hydrocarbon CyH6 and chlorine is shown.  

CyH6 (g) +   2Cl2 (g) → CyH4Cl2 (g)  +   2HCl (g) 

Which statement is correct?  

   A  It is an addition reaction. 
   B  The molecular formula of the hydrocarbon is C3H6. 
   C  The presence of UV light is essential for the reaction to take place. 
          D   High temperature, high pressure and a catalyst are required in the reaction. 

 

37 Carbohydrates can be converted to poly(ethene) in different stages as shown. 

 

Carbohydrate ⎯→⎯  Glucose ⎯→⎯
X  Ethanol ⎯→⎯

Y  Ethene ⎯→⎯
Z  Poly(ethene) 

Which row correctly labels the processes X and Y? 

 X Y 

A Photosynthesis Oxidation 

B Fermentation Addition polymerisation 

C Fermentation Condensation polymerisation 

D Photosynthesis Addition polymerisation 
 

 

38 The diagram shows the structure of the amino acid, arginine.  

 

 Which statement about arginine is true? 

 A It forms a polymer with the same linkage as nylon. 
 B It forms an addition polymer with other amino acids. 
 C It readily decolourises acidified potassium manganate(VII) solution. 

D    It burns in air to produce carbon dioxide and water only. 

 
 

C CH C

NH

H HN

COOH
2 CH2 CH2 CH2

2 NH

NH2

X  Y 



 

Tanjong Katong Girls’ School  Sec 4 Preliminary Examination 2023 

39 An ester was produced by the condensation reaction of methanol and butanoic 
acid. 

 Which structure represents the ester compound? 

 

  

 

 

 

 

 

 

 

 

40 Polystyrene has a structure as shown.  

 

 (Given that   has a molecular formula of C6H5) 
   

 

 What is the molecular formula of the monomer of polystyrene? 

 

 A (C6H5)CH2CH3 
 B (C6H5)CHCH2 
 C (C6H5)CHCH(C6H5) 

D    (C6H5)CHCH2CH(C6H5)

A 

C 

B 

D 
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