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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 16. 

 
 
 
 
 
 

This question paper consists of 16 printed pages, including the cover page. 
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1 Which statement about states of matter is correct? 
 

A  When a liquid reaches its boiling point, it becomes a gas. This process is called 
evaporation. 

 
B  When a gas condenses, it becomes a liquid and energy is lost to the surroundings. 
 
C  When a solid changes directly to a gas, the process is called deposition. 
 
D  When a solid melts, the particles get further apart and have less energy. 

 
 
2 The diagram shows apparatus used to separate hexane (boiling point, 70 °C) and heptane  

(boiling point, 98 °C)?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Which graph would be obtained if the temperature at point T was plotted against the total 
volume of distillate collected? 
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3 The colours in a soft drink, X, was analysed by chromatography. The experiment was 
performed using two different solvents, water and ethanol. The results are shown below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

How would the final chromatogram appear if only mixture X was first developed in water, then 
turned through 90° anticlockwise and edge PQ was placed in ethanol? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

water ethanol 

B A 

D C 

X
 

X
 

X
 

X
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4 A gas is allowed to diffuse across a narrow hollow tube as shown below. 
 
 
 
 
 

Which of the following changes will not affect the rate of diffusion of the gas through the tube? 
 

A place the tube vertically 
 
B lower the temperature of the gas from 25 C to 20 C 
 
C lowering the pressure from 1 atm to 0.5 atm 
 
D replacing the nitrogen gas with carbon monoxide gas 

 
 
5 Which of the following is an element and forms crystals containing polyatomic molecules? 
                    

A  copper 
 
B  graphite 
 
C  iodine 
 
D  oxygen 
 
 

6 The metals Cr, Co, Fe and Mn are transition elements. 
 

Which particles have the same number of electrons? 
                       

A  Co2+ and Cr 
 
B  Co2+ and Fe3+ 
 
C  Cr and Mn2+ 
 
D  Fe3+ and Mn2+ 
 
 

7 Naturally-occurring bromine has a relative atomic mass of 80 and consists entirely of two 
isotopes of relative atomic masses 79 and 81. 

 
 What can be deduced about naturally-occurring bromine from this information only? 
 

A  Bromine contains the two isotopes in equal proportions. 
 
B  Bromine has different oxidation states. 
 
C  Bromine isotopes have different numbers of protons. 
 
D  Bromine is radioactive. 
 
 

8 When a covalent liquid boils, its molecules become more widely spaced. 
 

Which property of the molecules has the most influence on the energy required to boil a 
covalent liquid? 

                       
A  forces of attraction between the molecules 
 
B  reactivity of the molecules 
 
C  size of the molecules 
 
D  strength of the covalent bonds in the molecules 

gas 

narrow hollow tube 
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9 The diagram below shows three substances which can conduct electricity. 
 
 
 
 
 
 
 
 
 
 
  
 

What are the particles that enable them to conduct electricity? 
 

 I II III 
 

A 
 

B 
 

C 
 

D 
 

 
electrons 

 
ions 

 
ions 

 
electrons and ions 

 

 
electrons 

 
atoms 

 
electrons 

 
atoms and electrons 

 

 
electrons 

 
electrons and ions 

 
electrons 

 
electrons and ions 

 
 
 
10 Which statement is typical of a solid non-metal element? 
                       

A  It conducts electricity. 
 
B  It forms an acidic oxide. 
 
C  It has more than one oxidation state. 
 
D  It reacts vigorously with chlorine. 
 
 

11 The statements below describe elements X and Y. 
 

   An atom of X has more protons than an atom of Y. 
 

   An atom of Y has more valence electrons than an atom of X. 
   
   Particles of X and Y combine to form an ionic structure. 
 
 Which of the following statements can be deduced based on the statements above?  
  

A  An atom of X has more electron shells than an atom of Y. 
 
B  X forms negatively charged ions. 
 
C  X and Y are in the same period of the Periodic Table. 
 
D  X and Y are in the same group of the Periodic Table. 

 
 
 
 
 
 
 
 
 

+ 
+ 

+ + 

+ 
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12 Part of the procedure to obtain crystals of a soluble salt is shown below. 
 
 1 25.0 cm3 of a dilute acid was accurately measured into a conical flask. 
 

 2 A known, accurate volume of alkali was gradually added to the conical flask until 
the solution was neutral.  

 
              3 The solution was then heated in an evaporating dish, cooled and washed with 

approximately 10 cm3 of cold distilled water. 
 
 Which of the following shows the correct apparatus used in steps 1 to 3? 
 

 1 2 3 

A burette pipette measuring cylinder 

B measuring cylinder burette pipette 

C pipette burette measuring cylinder 

D pipette measuring cylinder burette 

 
 
13 An alloy of copper and zinc is added to an excess of dilute hydrochloric acid. The resulting 

mixture is then filtered. 
 
 Which observations are correct? 
 

 filtrate residue 

A colourless solution none 

B colourless solution red-brown 

C blue solution grey 

D blue solution none 

 
 
14 Solid X is insoluble in water. It gives off a gas when heated and also when reacted with dilute 

sulfuric acid. 
 
 What is X? 
 

A  aluminium oxide 
 
B  sodium carbonate 
 
C  sodium nitrate 
 
D  zinc carbonate 

 
 
15 Hydrazine (N2H4) is a powerful reducing agent. When reacted with aqueous solution containing 

silver ions, nitrogen is one of the products formed. 
 
 Which one of the following equations is the ionic equation of this reaction? 
 

A  N2H4 + 2Ag+ → N2 + 2AgH2 
 
B  N2H4 + Ag+ → N2 + 2H2 + Ag 
 
C  N2H4 + Ag+ → N2 + 4H+ + Ag 
 
D  N2H4 + 4Ag+ → N2 + 4H+ + 4Ag 
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16 Ammonium chloride decomposes to form ammonia and hydrogen chloride when heated as 
shown in the diagram below. 

 

NH4Cl(s)  ⇌  NH3(g)  +  HCl(g) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 What will be observed after some time? 
 

 red litmus paper blue litmus paper 

 
A 
 

B 
 

C 
 

D 
 

 
turns blue 

 
turns blue then red 

 
turns blue then red 

 
no change 

 
turns red then blue 

 
turns red 

 
turns red then blue 

 
no change 

 
 
17 The addition of dilute acid to a solution containing anion Q and the subsequent addition of 

barium nitrate can be used to identify the anion Q. 
 
 What is Q? 
 

A  carbonate 
 
B  chloride 
 
C  iodide 
 
D  sulfate 

 
 
18 Which of the following is the best method to prepare a pure and dry sample of magnesium 

carbonate from a solid mixture of magnesium carbonate and lead(II) oxide? 
 

A Add excess dilute acid, filter, crystallise filtrate, filter and dry. 
 
B Add excess dilute acid, filter, rinse residue with distilled water and dry. 
 
C Add excess aqueous sodium hydroxide, filter, rinse residue with distilled water and dry. 
 
D Add excess aqueous sodium hydroxide, filter and heat filtrate to dryness. 

 
 
 
 
 
 

dry blue 
litmus paper 

dry red 
litmus paper 

solid  
ammonium chloride 

heat 
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19 Joe titrated dilute ethanoic acid with aqueous sodium hydroxide. The pH changes were 
recorded with a pH meter and represented in the graph below. 

 
 

 
 

  
 

The diagram below shows the pH ranges of three indicators.         
    

pH 
         

         

methyl orange red yellow 

phenolphthalein colourless pink 

bromothymol blue yellow blue 

 
Which indicator(s) can Joe use to determine the end-point of the titration? 

 
 A  methyl orange only 
 
 B  phenolphthalein only 
  
 C  bromothymol blue and phenolphthalein only 
 
 D  bromothylmol blue, methyl orange and phenolphthalein 
 
 
20 The Haber process is used to make ammonia at a temperature of 450 °C and a pressure of 

200 atm. The temperature is changed to 700 °C but the pressure is kept the same. 
 
 What will be the effects of this change on the production of ammonia? 
 

A  It is made at an increased rate and the yield increases. 
 
B  It is made at an increased rate and the yield decreases. 
 
C  It is made at a decreased rate and the yield increases. 
 
D  It is made at a decreased rate and the yield decreases. 
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25 

pH 
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21 Aqueous acidified potassium manganate(VII) was added to a 2.30 g sample of ethanol. The 
mixture was then boiled under reflux for some time. 

 
 The percentage yield of the organic product collected by distillation was 60.0%. 
 
 What is the mass of the product collected? 
 

A  1.32 g B  1.80 g C  3.00 g D  5.00 g 
 
 
22 Ammonia is used to make nitric acid, HNO3 by the Ostwald Process.  
  
 Three reactions occur in the following stages. 
 
  1 4NH3(g) +  5O2(g) →  4NO(g)  +  6H2O(g) 
   
  2 2NO(g) + O2(g)  →  2NO2(g) 
   
  3 3NO2(g) + H2O(l)  →  2HNO3(aq) + NO(g) 
  

What is the number of moles of nitric acid produced from the reaction between 50.0 dm3 of 
oxygen gas and excess ammonia gas in stage 1? 

  
 A     1.11 B 1.25  C 1.39 D 1.74 
 
 
23 The reaction scheme represents the process for obtaining pure silicon. 
 
 
 
 
 
 In which of the stages is the silicon reduced? 
 

A  I only B  IV only  C  I and IV D  II and III 
 
 
24 Three chemical reactions are represented as shown in the equations below. 
 
                      Cl2 + 2H2O + SO2 → 2HCl + H2SO4 
 
                                 Cl2 + H2S → 2HCl + S 
 
                              SO2 + 2H2S → 2H2O + 3S 
 
 Which of the following shows the reducing power of the reducing agents in a decreasing order? 
 

A  chlorine, hydrogen sulfide, sulfur dioxide 
 
B  chlorine, sulfur dioxide, hydrogen sulfide 
 
C  hydrogen sulfide, sulfur dioxide, chlorine 
 
D  sulfur dioxide, hydrogen sulfide, chlorine 

 
 
 
 
 
 
 

I II III IV 
SiO2 Si 

(impure) 
SiCl4 

(impure) 

SiCl4 
(pure) 

   Si 
(pure) heat with 

carbon 
react with 
chlorine 

heat with 
hydrogen 

distil 
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25 Which is a property of aqueous potassium iodide? 
 

A  It does not conduct electricity. 
 
B  It is a purple solution. 
 
C  It is decolourised by chlorine. 
 
D  It reacts with aqueous bromine to form iodine. 

 
 
26 Part of the Periodic Table is shown. 
 
 The letters are not the symbols of the elements. 
 
 
 
 
 
 
 
 
 
 Which statement about the elements is not correct? 
 

A  V is less reactive than X. 
 
B  W is more reactive than Z. 
 
C  Y forms an ion with same electronic configuration as X. 
 
D  Z has a higher melting point than W. 

 
 
27 The exhaust gas of a car fitted with a catalytic converter contains oxides of nitrogen. 
 

Which of the following modifications should be made to lower the concentration of oxides of 
nitrogen present in the exhaust gas? 
 

1 decrease the size of the catalyst in the converter 
 
2 increase the temperature of combustion in the engine 
 
3 increase the rate of exhaust gas flowing through the converter 

  
 

A  1 only B  1 and 3 only C  2 and 3 only D  1, 2 and 3 
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28 The diagram shows the reaction pathway for the forward reaction of a reversible reaction 
without a catalyst. 

 
 
 
 
 
 
 
 
 
 

Which diagram shows the addition of a catalyst that speeds up the backward reaction? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
29 The scheme shows four stages, 1 to 4, in the conversion of solid candlewax, C30H62, into carbon 

dioxide and water. 
  

1 C30H62(s) → C30H62(l) 
 
2 C30H62(l) → C30H62(g) 
 
3 C30H62(g) + 45.5O2(g) → 30CO2(g) + 31H2O(g) 
 
4 30CO2(g) + 31H2O(g) → 30CO2(g) + 31H2O(l) 

  
 Which stages are exothermic? 
 

A  1 and 2 B  1 and 4 C  2 and 3 D  3 and 4 
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30 The properties of the compound of metals X - Z are shown below. 
 

• Carbonate of X does not decompose upon heating. 
 
• Metal Y displaces iron but not zinc from their sulfate salts. 

 
• Oxide of Z decomposes slowly to its metal at room temperature. 

 
Which metal(s) is/are suitable to be used as a sacrificial metal to protect iron? 

 
A  X only B  Y only C  Z only D  X and Y 

 
 
31 The products from the thermal decomposition of carbonates and hydroxides of three metals X, 

Y and Z are shown below. 
 

metal carbonate hydroxide 

X carbon dioxide and metal oxide metal oxide and water 

Y no reaction metal oxide and water 

Z carbon dioxide and metal oxide metal, oxygen and water 

 
What is the order of reactivity of the metals, starting with the least reactive? 

 
A X, Y, Z B X, Z, Y C Z, Y, X D Z, X, Y 

 
 
32 The diagram shows the electrolysis of molten lead(II) bromide using inert electrodes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
                   
 
 

What happens during this electrolysis? 
 
A  Atoms change to ions. 
 
B  Covalent bonds are broken. 
 
C  Ions change to atoms. 
 
D  New compounds are formed. 

 
 
 
 
 

brown gas 

silvery metal 

molten lead(II) bromide 

heat 
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33 The diagrams show an electrolysis experiment using inert electrodes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Which could be the possible identity of liquid Y? 
 

A  aqueous copper(II) sulfate 
 
B  concentrated aqueous sodium chloride 
 
C  dilute sulfuric acid 
 
D  ethanol 

 
 
34 These statements refer to hydrogen and its use as a fuel. 
 

1 Both water and hydrocarbons can be used as a source of hydrogen. 
 
2 In a fuel cell, hydrogen reacts with oxygen to generate electricity. 
 
3 The reaction taking place in a fuel cell is a redox reaction. 

  
 Which statements are correct? 
 

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

 
35 Hydrazine, N2H4 is widely used as a rocket fuel as it burns in oxygen to produce harmless 

gases as shown in the equation below.  
 
             N2H4 + O2 → N2 + 2H2O 
 
 However, hydrazine does not burn spontaneously in oxygen. 
 
 Which of the following explains why hydrazine does not burn spontaneously? 
 

1 Hydrazine is a liquid. 
 
2 The N≡N bond is very strong. 
 
3 The activation energy is very high. 

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

 
 

before electrolysis                                      after electrolysis 

liquid Y                
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36 The diagram below shows the structural formula of aspartic acid and glutamic acid. 
 
                                        H2NCHCO2H                    H2NCHCO2H 
  
                                               CH2                                    CH2 
 
     CO2H                                CH2 
 
              CO2H 
 
                                        aspartic acid                      glutamic acid 
 
 Aspartic acid and glutamic acid can react with each other to form amide linkages. 
 

What is the maximum number of different organic compounds that can be formed when one 
molecule of aspartic acid reacts with one molecule of glutamic acid? 

 
A  1  B  2  C  3 D  4 

 
 
37 Methyl salicylate, the main ingredient used in the treatment of muscular pain and joint can be 

prepared from salicylic acid.  
 
 The diagram below shows the structural formula of methyl salicylic acid and methyl salicylate. 
   

                                                               
    
                               OH                                     OH 

                                                                      
  
                                            salicylic acid                  methyl salicylate 
 
 What is the best method to prepare methyl salicylate from salicylic acid? 
  

A  heating with ethanol 
 
B  heating with methanol  
 
C  heating with ethanol and concentrated sulfuric acid 
 
D  heating with methanol and concentrated sulfuric acid 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

CO2H                                 CO2CH3 

  represents the formula C6H6 
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38 The full structural formula of compound X is shown below. 
 
 
 
 
 
 
 
 
 

 
Which of the hydrogen will react with sodium carbonate? 

 
 
39 Which of the following statements about alcohols is/are correct ? 
 

1 Alcohols contain hydroxide ions, OH-. 
 
2 Methanol is oxidised to methanoic acid using acidified potassium manganate(VII). 
 
3 Alcohols X and Y shown below are isomers. 

 
                                    H    H   H     H                             H    H    H    H    H 
 
                             H    C    C    C    C    H                 H    C    C    C    C    C    H   
 
                                    H    O    H   H                               H    H    H    H      
 
                                           H                                                                     H 
 
                                              X                                                         Y 
 

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

40 The structure of propyne is shown below. 

 

 

 

 

 

 

Propyne undergoes polymerisation to form polypropyne. 100 kg of propyne is used during 

polymerisation. 

 

Which of the following statements is correct? 
 
A The mass of polypropyne is larger than 100 kg. 
 
B Polypropyne burns with a smokier flame than propyne. 
 
C Polypropyne has a higher percentage by mass of carbon. 
 
D Propyne burns in air to produce a larger volume of carbon dioxide than polypropyne. 

 
 

End of Paper 
 
This document is intended for internal circulation in Victoria School only. No part of this document may be reproduced, stored in a retrieval 
system, or transmitted in any form or by any means, electronic, mechanical, photocopying or otherwise, without the prior permission of 
the Victoria School Exams and Assessment Committee. 

C 

H 

H 

O H C C C C 

O 

O H 

H H 

H 

H 

A 

B 

C 

D 

H C C C 

H 

H 

H 

O 

615



 

16 
 

©Victoria School                 22/4P/6092/1             

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

616


	VICTORIA SCHOOL

