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VICTORIA SCHOOL 

 
PRELIMINARY EXAMINATION 

SECONDARY FOUR 
 
 
 
Additional materials: Multiple Choice Answer Sheet 
 
 

READ THESE INSTRUCTIONS FIRST 
 
Write in soft pencil. 
Write your name, class and index number on all the work you hand in. 
Do not use staples, paper clips, glue or correction fluid. 
 
There are forty questions on this paper. Answer all questions. For each question, there are four 
possible answers A, B, C and D. 
Choose the one that you consider correct and record your choice in soft pencil on the separate 
Answer Sheet. 
 
Read the instructions on the Answer Sheet very carefully. 
 
Each correct answer will score one mark. A mark will not be deducted for a wrong answer.  
Any rough working should be done in this booklet.  
 
The use of an approved scientific calculator is expected, where appropriate.  
 
A copy of Periodic Table is printed on page 15. 
 
 
 
 
 
 

This question paper consists of 15 printed pages, including the cover page. 
 

             [Turn Over 



2 
 

© Victoria School 23/4P/6092/1  

1 Some information on these gas particles are given below. 
 

gas helium neon argon 

relative atomic mass, Ar 4 20 40 

average speed / m/s 1.36 x 103 0.70 x 103 0.43 x 103 
 

What is the average speed of the particles of oxygen gas? 
 

A 0.39 x 103 m/s  
B 0.63 x 103 m/s  
C 1.08 x 103 m/s  
D 1.47 x 103 m/s 

 
 
2 Which of the following substances can be condensed when it passes through a water-cooled 

condenser? 
 

 melting point / C boiling point / C 
 

A 
 

B 
 

C 
 

D  

 
-150  
-39  
2  
5  

 
-120  
12  
15  
79  

 
 
3 The catalytic cracking of nonane (C9H20) produces the following mixture. 
 

compound C7H16 C4H8 C2H6 CH4 

percentage composition by mass / % 28 47 16 9 
 

Which method can be used to separate the constituents of the mixture? 
 

A chromatography  
B evaporation  
C fractional distillation  
D separating funnel 
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4 The heating curve of an impure sample of substance X is shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What are the melting point and boiling point of pure substance X? 
 

 melting point / C boiling point / C 
 

A 
 

B 
 

C 
 

D  

 
45  
47  
48 

 
49  

 
129  
128  
127 

 
130  

 
 
5 A student needs to measure four different volumes of a solution accurately. The volumes are 

10.0 cm3, 25.0 cm3, 50.0 cm3 and 60.0 cm3. 
 

The apparatus available includes a 25.0 cm3 pipette. 
 
Which volumes could be measured using this pipette? 

 
A 10.0 cm3 and 25.0 cm3 
 
B 25.0 cm3 only  
C 25.0 cm3 and 50.0 cm3  
D 50.0 cm3 and 60.0 cm3 

 
 
6 Which of the following statements about a compound are true? 
 

1 A compound have varied percentage composition by mass of each element.  
2 A compound may contain both ionic and covalent bonds.  
3 A compound melts at a fixed temperature. 

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

 
 
 
 
  

temperature / C 

time / min 

45 
48 

127 
129 
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7 Which of the following correctly describes an ion of an isotope of .26
56 Fe? 

 
 number of electrons number of neutrons number of protons 

 
A 
 

B 
 

C 
 

D 
 

 
23  
24 

 
26  
28 

 
30  
28 
 

30  
32 

 
26  
26 
 

26  
26 

 
 
8 The electronic configurations of three particles, X, Y and Z are shown below. 
 

X 2.8.1  
Y 2  
Z 2.8.5 

 
Which statement is true for the three particles? 

 
A X forms the ionic bonds with Z. 
 
B Y must be a noble gas.  
C Z forms covalent bonds only.  
D Z forms the ion Z3+. 

 
 
9 The graph below shows how a property changes for the elements from sulfur to calcium. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

What is the unknown property y on the y-axis? 
 

A the charge of the ion formed by the element  
B the number of neutrons in an atom 
 
C the number of valence electron in an atom  
D the sum of protons and neutrons in an atom 

 
 
 
 
 
 
 

y 

element 
S Ca Cl Ar K 
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10 The structure of a molecule of a compound containing carbon, nitrogen and hydrogen is shown 
below. 

 
 
 
 
 
 
 
 

What is the molecular formula of this compound? 
 

A CN3H7 B CN3H9 C C3H7N D C3H9N 
 
 
11 What is the total number of bonded and unbonded electrons in a molecule of carbon dioxide? 
 
 

 bonded electrons unbonded electrons 
 

A 
 

B 
 

C 
 

D  

 
4  
4  
8 
 
8  

 
0  
8  
8 
 

14  
 
 
12 The equation shows the reaction between element X and dilute sulfuric acid. 
 

2X(s)  +  H2SO4(aq)  → X2SO4(aq)  +  H2(g) 
 

What types of bonding are present in element X and in compound X2SO4? 
 
 

 element X compound X2SO4 

 
A 
 

B 
 

C 
 

D  

 
covalent  
covalent  
metallic  
metallic  

 
covalent  

ionic and covalent  
covalent  

ionic and covalent  
 
 
13 An element burns in air to form a compound which dissolves in dilute hydrochloric acid and 

aqueous sodium hydroxide. 
 

What is the element? 
 

A carbon B iron C lead D sodium 
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14 A solution of barium hydroxide was titrated with dilute sulfuric acid from a burette. The electrical 
conductivity of the mixture was measured as dilute sulfuric acid was added until in excess. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which graph shows the change in electrical conductivity over time? 

 
 
   A       B 
 
 
 
 
 
 
 
 
 
 
 
 
 
   C       D 
 
 
 
 
 
 
 
 
 
 
 
 
15 Glass is silicon dioxide. 
 

Which of the following chemicals can be added into sewage pipes to dissolve glass fragments 
trapped in them? 

 
A aqueous sodium hydroxide  
B dilute sulfuric acid  
C ethanol  
D tetrachloromethane 

conductivity probe 

dilute sulfuric acid 

barium hydroxide solution 

conductivity 

volume of dilute sulfuric acid 

conductivity 

volume of dilute sulfuric acid 

conductivity 

volume of dilute sulfuric acid 

conductivity 

volume of dilute sulfuric acid 
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16 Which ionic equation describes the reaction between solutions of ammonium carbonate and 
sodium hydroxide? 

 
A H+  +  OH-  →  H2O 
 
B 2H+  +  CO3

2-  →  CO2  +  H2O  
C 2Na+  +  CO3

2-  →  Na2CO3  
D NH4

+  +  OH-  →  NH3  +  H2O 
 
 
17 The diagram shows the steps to prepare lead(II) chloride from lead(II) carbonate. 
 
 
 
 
 
 
 

Which of the following is not a step in the preparation of lead(II) chloride from lead(II) 
carbonate? 

 
A add lead(II) carbonate until no more can dissolve 
 
B heat lead(II) nitrate solution until it is saturated 
 
C remove excess lead(II) carbonate by filtration  
D wash lead(II) chloride with some deionised water 

 
 
18 Dilute nitric acid reacts with aqueous potassium hydroxide to form a salt and water. 
 

The graph shows how the pH changes as dilute nitric acid is added to aqueous potassium 
hydroxide. 
 
At which point are both dilute nitric acid and salt present? 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

lead(II) 
carbonate 

lead(II) 
nitrate 

solution 

lead(II) 
chloride 

dilute nitric 
acid 

dilute 
hydrochloric acid 

pH 
A 14 

B 

C 7 

D 1 

volume of dilute nitric acid / cm3 
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19 Some chemical tests were performed on a sample of polluted gas and the results are shown 
below. 

 
1 white precipitates formed in limewater  
2 moist blue litmus paper turned red  
3 acidified potassium manganate(VII) was decolourised 

 
What gases could be in the sample? 

 
A carbon dioxide and sulfur dioxide  
B carbon monoxide and ammonia 
 
C chlorine and carbon dioxide  
D nitrogen oxides and methane 

 
 
20 The Haber Process may be represented by the equation below. 
 

N2(g)  +  3H2(g)         2NH3(g) 
 

Which of the following statements about the Haber Process is not correct? 
 

A 46 kJ of heat is given out for every mole of ammonia formed. 
 
B The process is favoured by high pressure.  
C The rates of forward and backward reactions are equal at equilibrium.  
D When 1 mol of N2 and 3 mol of H2 are used in the process, 2 mol of NH3 are collected. 
 

 
21 A sample of ozone gas, O3, contains the same number of atoms as found in 4.8 g of methane 

gas. 
 

What is the mass of the sample of ozone gas? 
 

A 16 g B 24 g C 48 g D 72 g 
 
 
22 Aqueous sodium hydroxide reacts with solution of a certain metal chloride MClx, to form a 

precipitate of the metal hydroxide according to the following equation. 
 

MClx  +  xNaOH  →  M(OH)x  +  xNaCl 
 

10.0 cm3 of 3.0 mol/dm3 sodium hydroxide solution reacts exactly with 10.0 cm3 of 1.5 mol/dm3 
MClx solution. 
 
What is the formula of the metal chloride? 

 
A MCl B MCl2 C MCl3 D MCl4 

 
 
  

H = -92 kJ 



9 
 

© Victoria School 23/4P/6092/1  

23 What happens to the Cr3+ ion when it is converted to CrO4
2- ion? 

 
A The oxidation state of chromium decreases and it undergoes reduction. 
 
B The oxidation state of chromium decreases and it undergoes oxidation.  
C The oxidation state of chromium increases and it undergoes reduction.  
D The oxidation state of chromium increases and it undergoes oxidation. 

 
 
24 A disproportionation reaction occurs when the same element undergoes both oxidation and 

reduction simultaneously in a chemical reaction. 
 

Which of the following is not a disproportionation reaction? 
 

A FeCl2  +  Mg  →  MgCl2  +  Fe 
 
B 2H2O2  →  O2  +  2H2O 
 
C H2SO4  + Cu2O  →  Cu  +  CuSO4  +  H2O 
 
D 2NO2  +  H2O  →  HNO2  +  HNO3 

 
 
25 Which property of elements increases across a period of the Periodic Table? 
 

A metallic character  
B number of electron shells  
C number of valence electrons  
D tendency to form positive ions 

 
 
26 Why can noble gases be used to fill up light bulbs? 
 

A Their outermost electron shells are fully filled.  
B They are colourless odourless gases. 
 
C They have eight valence electrons.  
D They have the same number of protons and electrons and hence electrically neutral. 

 
 
27 Which reactions are exothermic? 
 

1 2C8H18  +  17O2  →  16CO  +  18H2O 
 
2 ZnCO3  →  ZnO  +  CO2  
3 6CO2  +  6H2O  →  C6H12O6  +  6O2  
4 2H2  +  O2  →  2H2O 

 
A 1, 2, 3 and 4 B 1, 3 and 4 only C 1 and 4 only D 2 and 3 only 
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28 8.0 g of sodium nitrate was dissolved in 50 cm3 of water at 25.0 C. The resulting solution has 
a temperature of 19.0 C. 

 
What is the temperature of the resulting solution when 8.0 g of sodium nitrate was dissolved 
in 100 cm3 of water at 40.0 C? 

 
A 19.0 C B 25.0 C C 34.0 C D 37.0 C 

 
 
29 Which of the following substances conducts electricity but remains chemically unchanged? 
 

A aqueous chlorine  
B aqueous copper(II) sulfate 
 
C molten aluminium oxide  
D molten iron 

 
 
30 The diagrams show experiments that were carried out to determine the relative reactivities of 

three metals. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Which of the following conclusions is correct? 
 
 

 least reactive most reactive 
 

A 
 

B 
 

C 
 

D  

 
chromium  

copper  
copper  
nickel  

 
copper  

chromium  
nickel  

chromium  
 
 
  

copper 

aqueous 
nickel(II) chloride 

observation: 
no solid deposit 

chromium 

aqueous 
copper(II) chloride 

observation: 
solid deposit 

nickel 

aqueous 
chromium(II) chloride 

observation: 
no solid deposit 
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31 Three electrolysis cells are set up. Each cell has platinum electrodes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In which of these cells is a gas formed at both electrodes? 
 

A 1 and 2 B 1 and 3 C 2 only D 3 only 
 
 
32 The diagram shows apparatus used in an attempt to electroplate a metal ring with chromium. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The experiment did not work. 
 
Which change is needed in the experiment to make it work? 

 
A add solid chromium(III) chloride to the electrolyte 
 
B increase size of the chromium electrode  
C increase the temperature of the electrolyte  
D switch the ring and chromium electrode 

 
 
  

bulb 

metal ring chromium electrode 

battery 

aqueous chromium(III) chloride 

aqueous 
sodium 
chloride 

dilute 
nitric 
acid 

molten 
lead(II) 
bromide 

cell 1 cell 2 cell 3 
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33 The diagram represents a typical fuel cell. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Which of the following on substance X and the reaction it undergoes is correct? 
 

 substance X type of reaction 
 

A 
 

B 
 

C 
 

D  

 
hydrogen  
hydrogen  
oxygen  
oxygen  

 
oxidation  
reduction  
oxidation  
reduction  

 
 
34 Dilute hydrochloric acid was added to some marble chips in a conical flask and the total mass 

of the flask and its contents is weighed at regular intervals. 
 

The graph labelled experiment 1 was obtained. 
 
Both reactants are used up at the end of the reaction.  
 
 
 
 
 
 
 
 
 
 

 
 
 
 

If the experiment is repeated again, what changes will be necessary to obtain the graph for 
experiment 2? 

 
 marble chips dilute hydrochloric acid 
 

A 
 

B 
 

C 
 

D  

 
grind to powder 

 
no change  
use less  
use more  

 
no change 

 
same volume but higher concentration  
larger volume and higher concentration  
same concentration but larger volume  

electrolyte 

positive electrode negative electrode 

substance X 

mass loss / g 

time / s 

experiment 2 

experiment 1 
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35 Flour is combustible. 
 

A sign displayed in a flour mill is shown. 
 
 
 
 
 
 
 
 
 
 
 
 

Which statement explains why there is a danger of explosion in a flour mill? 
 

A Flour burns very quickly because it is a fine powder.  
B Flour catalyses combustion reactions.  
C Flour mills get hot and dry which promote combustion.  
D The combustion of flour is exothermic. 

 
 
36 Which of the following is true of a homologous series? 
 

A Each member differs from the previous one by one carbon and four hydrogen atoms.  
B The boiling point decreases as the carbon chain of the members increases.  
C The members have the same empirical formula.  
D The members have the same general formula. 

 
 
37 The diagram shows a reaction sequence. 
 
 
 
 
 
 

Which row names the processes X, Y and Z? 
 

 X Y Z 

A cracking fermentation respiration 

B cracking hydration combustion 

C distillation fermentation respiration 

D distillation hydration combustion 
 
 
  

butane ethene ethanol carbon dioxide 
and water 

X Y Z 
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38 The following chemicals are available in the laboratory. 
 

1 bromine water 
 
2 litmus solution  
3 magnesium powder  
4 sodium carbonate 

 
Which of these chemicals can be used to distinguish between propene and propanoic acid? 

 
A 1, 2, 3 and 4 B 1, 2 and 3 C 1 and 4 D 1 only 

 
 
39 The diagram shows three repeat units in the structure of an addition polymer. 
 
 
 
 
 
 
 

Which monomer is used to make this polymer? 
 
  A     B      C        D 
 
 
 
 
 
 
 
 
40 A polymer X is hydrolysed and the two products are 
 
 
 
         and 
 
 
 

What can be deduced about X? 
 

A It contains ester linkages. 
 
B It has a pH less than 7.  
C It is a condensation polymer.  
D It is Terylene. 

 
 
 
 
 
 
 

End of Paper 
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