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READ THESE INSTRUCTIONS FIRST 
 
Write in soft pencil. 

Do not use staples, paper clips, glue or correction fluid. 

Write your name, class and register number on the Multiple Choice Answer Sheet provided. 

  

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 you consider correct and record your choice in soft pencil on the separate Answer 

Sheet. 

 

Read the instructions on the Answer Sheet very carefully. 
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A copy of the Periodic Table is printed on page 16.      

The use of an approved scientific calculator is expected, where appropriate. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This document consists of 16 printed pages. 



2 
 

CHIJSec/2025/OLevelPrelim/6092/01 

 

1 An experiment is done to determine the rate of decomposition of hydrogen peroxide. 
 

2H2O2(aq) → 2H2O(l) + O2(g) 
 

Which pieces of apparatus are needed for this experiment? 
 

A  conical flask, gas syringe, stopwatch  
 

B  conical flask, gas syringe, thermometer 
 

C conical flask, stopwatch, thermometer 
 
 D  gas syringe, stopwatch, thermometer 
 
 
2 The diagram shows a set-up used to separate two substances in a mixture. 
  
  
 
 
 
 
 
 
 
 
 
 
 
 Which mixtures can be separated using this set-up? 
 

A  ammonium chloride and iodine 
 

B  ammonium chloride and sodium chloride 
 

C copper(II) sulfate and sodium carbonate 
 
 D lead(II) chloride and potassium chloride 
 
 
 
  

filter funnel 

evaporating 
dish

 

mixture 

heat 
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3 The apparatus shown in the diagram was set up. 
  

 
 

Which row correctly shows the pair of gases that will cause the water level at U to rise? 
 

 gas 1 gas 2 

A carbon dioxide nitrogen 

B methane sulfur dioxide 

C nitrogen carbon monoxide 

D sulfur dioxide methane 

 
 

4 An atom of one isotope of chlorine is represented by the symbol Cl
37

. 
 
Particle R has one more neutron, two more protons and one more electron than this isotope of 
chlorine. 
 
Which symbol represents R? 
 

A  Cl
38

 +  B  Cl
38

 −  C  K
39

   D K
40

 + 

 
 
5 Which diagram best represents a mixture of neon and hydrogen bromide? 
 
 

 
 
 
 
  

air air 
gas 2 gas 1 

porous pot  porous pot  

beaker 

water 

A B C D 



4 
 

CHIJSec/2025/OLevelPrelim/6092/01 

 

6 Elements X and Y react to form an ionic compound of formula XY2. 
 

Which row correctly shows the electronic configurations of atoms X and Y? 
 

 atom X atom Y 

A 2, 1 2, 5 

B 2, 4 2, 6 

C 2, 8, 1 2, 8, 6 

D 2, 8, 8, 2 2, 8, 7 

 
 
7 Which compound contains an element that does not achieve the electronic configuration 2,8? 

 
A  Al2O3  B  CF4  C  CO2

  D  H2O 
 
 
8 Which particles are responsible for the conduction of electricity through metals?  
 

A  electrons only   B  electrons and positive ions 
 
 C  negative and positive ions D positive ions only 
 
 
9 When heated, 4 moles of compound Z produced 2 moles of oxygen gas and 4 moles of chlorine 

gas as the only products. 
 
What is likely to be the molecular formula of compound Z? 
 
A  ClO2    B  Cl2O4 

 
 C  Cl2O    D Cl4O2 

 
 

10 Hydrated sodium carbonate crystals have the formula Na2CO3•10H2O in which one mole of 
sodium carbonate is combined with 10 moles of water. 
 
What is the percentage by mass of oxygen in hydrated sodium carbonate crystals? 
 
[Ar: Na, 23: C, 12; O, 16; H, 1] 
 

A 
10  16  

124
  100  

 

B 
10  16  

286
  100  

 

C 
13  16  

124
  100  

 

D 
13  16  

286
  100 
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11 Carbon monoxide and oxygen gas react to form carbon dioxide according to the equation 
shown.  

  

2CO(g)   +  O2(g)  →  2CO2(g) 
 

20 cm3 of carbon monoxide is reacted with 20 cm3 of oxygen gas to form carbon dioxide, at 
room temperature and pressure. 
 
What are the volumes of gases remaining, at room temperature and pressure, at the end of 
the reaction? 
 

 carbon monoxide  oxygen gas carbon dioxide 

A 0 cm3 0 cm3 20 cm3 

B 0 cm3 10 cm3 40 cm3 

C 0 cm3 10 cm3 20 cm3 

D 10 cm3 0 cm3 30 cm3 

 
 
12 The empirical formula of an oxide of element X is X2O5. 

 
106.5 g of X2O5 contains 60 g of oxygen.  
 
What is the identity of X? 

 

A P15
31

 
 

B  Ca20
40

 
 

C Ga31
70

 
 

 D  Lu71
175

 
 
 
13 What volume of water must be added to dilute 100 cm3 of 8.0 mol/dm3 hydrochloric acid to a 

concentration of 2.0 mol/dm3? 
 

A  200 cm3 

 
 B  300 cm3 

 
C  400 cm3 

 
D  500 cm3 
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14 Aqueous sodium chloride and aqueous lead(II) nitrate react according to the equation shown. 
 

2NaCl(aq) + Pb(NO3)2(aq) → PbCl2(s) + 2NaNO3(aq) 
 
 20 cm3 of 2 mol/dm3 aqueous sodium chloride is reacted with excess aqueous lead(II) nitrate.  
 
 3.34 g of lead(II) chloride precipitate is formed. 
 
 What is the percentage yield for the reaction? 
 

A  6 %    B  12 % 

 
 C  30 %    D 60 % 

 
 
15 Dilute methanoic acid reacts with aqueous potassium hydroxide as shown. 
 

HCOOH(aq) + KOH(aq) → HCOOK(aq) + H2O(l) 
  
 What is the ionic equation for this reaction?  
 

A  COOH− (aq) + K+ (aq) → HCOOK (aq) 
 

B  H+ (aq) + OH− (aq) → H2O (l) 
 

C  HCOO− (aq) + K+ (aq) → HCOOK (aq) 
 

 D  HCOOH (aq) + K+ (aq) → HCOOK (aq) 
 
 
16 Zinc oxide was added separately to dilute solutions of an acid and an alkali. 
 

What row gives the correct observations? 
 

 acid alkali 

A no reaction no reaction 

B no reaction salt formed 

C salt formed no reaction 

D salt formed salt formed 

 
 
17 Different solids were added to separate portions of warm dilute sulfuric acid. 

 
 Which row shows the solid with the correct result? 
 

 solid result 

A ammonium chloride gas evolved that turns damp red litmus paper blue 

B copper gas evolved that ‘pops’ with a lighted splint 

C magnesium oxide solid dissolves to form a colourless solution 

D zinc carbonate gas evolved that relights a glowing splint 
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18 Some statements about two strong acids, HX and H2Y, of the same concentration are given. 
 

1 H2Y has a lower pH than HX. 
 
2 The rate of production of carbon dioxide is faster for H2Y than HX when equal 

volumes of both acids are reacted with sodium carbonate. 
 
3 More hydrogen gas is produced for HX than H2Y when equal volumes of both acids 

are reacted with excess magnesium. 
 
Which statements are correct? 
 

A  1 and 2 only 
 

B  1 and 3 only 
 

C  2 and 3 only 
 
 D  1, 2 and 3 

 
 

19 Different salts can be made by adding different reagents together. 
 

Which row shows the correct reagents used to safely make the salt? 
 

 salt reagents 

A calcium nitrate calcium chloride and nitric acid 

B copper(II) sulfate copper(II) nitrate and sodium sulfate 

C magnesium carbonate magnesium nitrate and potassium carbonate 

D sodium chloride sodium and hydrochloric acid 

 
 

20 Ammonia is manufactured by the Haber Process. 
 

N2(g)  +  3H2(g)  ⇌   2NH3(g) 
 

Which statement is not correct? 
 

A  Finely divided iron is used as a catalyst. 
 

B  Hydrogen is obtained from the cracking of petroleum. 
 

C  Nitrogen is obtained from the fractional distillation of crude oil. 
 
 D  The rate of reaction increases if a higher temperature is used. 
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21 An aqueous solution containing two salts is found.  
 
A student tests the mixture to determine which ions are present. The results are shown. 
 

test 
number 

test observations 

1 
add dilute nitric acid then no observable change 

add aqueous silver nitrate a white precipitate is formed 

2 

add aqueous sodium hydroxide 
drop by drop till excess, then 

a white precipitate is formed, insoluble in 
excess sodium hydroxide 

warm the mixture gas evolved turns damp red litmus paper blue 

3 
to the solution from Test 2, add 
aluminium foil, then warm the 
mixture. 

gas evolved turns damp red litmus paper blue 

 
What is present in the mixture? 

 
A  aluminium chloride and ammonium nitrate  
 
B  aluminium nitrate and ammonium iodide 
 
C  ammonium chloride and calcium nitrate 

 
 D  ammonium nitrate and calcium iodide 

 
 

22 Which reaction does not involve oxidation and/or reduction? 
 

A  C  +  O2  →  CO2  
 

B  2NH3  +  3CuO  → N2  +  3Cu  +  3H2O 
 

C  K2CO3  +  2HNO3  →  CO2  +  2KNO3  +  H2O 
 

 D  Zn  +  H2SO4  →  ZnSO4  +  H2 
 
 
23 Aqueous chlorine was added separately to aqueous potassium iodide and acidified potassium 

manganate(VII). 
 

Which row correctly shows the role of aqueous chlorine, and the colour changes of both 
potassium iodide and potassium manganate(VII)? 
 

 
role of aqueous 

chlorine 

colour change 

potassium iodide potassium manganate(VII) 

A oxidising agent brown to colourless purple to colourless 

B oxidising agent colourless to brown remains purple 

C reducing agent brown to colourless purple to colourless 

D reducing agent colourless to brown remains purple 
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24 The diagrams show four simple cells. 
 
Which simple cell will produce the greatest reading on the voltmeter? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

25 In an electrolysis experiment, the same amount of charge deposited 54.0 g of silver and       
6.375  g of vanadium. 
 
What is the charge on the vanadium ion? 
 
A  1+     B  2+ 

 
C  3+     D 4+ 

 
 

26 Elements X, Y and Z are in the same period of the Periodic Table. 
 
Some statements about these elements are given: 
 

1 X has a greater tendency to gain electrons compared to Y. 
 

2 Z forms a basic oxide, ZO. 
 

3 Y does not conduct electricity 
 
In which order, from left to right, do the elements appear in the Periodic Table? 
 

A  X → Y → Z   B  Y → Z → X 

 

C  Z → X → Y   D Z → Y → X 

 
 

Zn Cu Ag Mg 

aqueous sodium 
chloride 

distilled water 

  

  

A B 

C D 

Mg 

aqueous sodium 
chloride 
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27 Five statements about common trends in physical and chemical properties are given. 
 

1 Melting point increases down the group. 
 

2 Melting point decreases down the group. 
 

3 Reactivity decreases down the group. 
 

4 Reactivity increases down the group. 
 

Which statements are correct for Group 1 and Group 17 elements? 
 

 Group 1  Group 17  

A 1, 3 2, 4 

B 1, 4 2, 3 

C 2, 3 1, 4 

D 2, 4 1, 3 

 
 
28 Some of the reactions of four metals, W, X, Y and Z, are described. 

 
Only metals W, Y and Z react with dilute sulfuric acid to produce hydrogen gas. 
 
Only the oxides of W and X are reduced by heating with hydrogen. 
 
Y displaces Z from an aqueous solution of the sulfate of Z. 

 
Which row correctly shows the reactivity of W, X, Y and Z? 
 

 most reactive                                      least reactive 

A W X Y Z 

B W Y Z X 

C Y Z W X 

D Z Y W X 

 
 

29 Which statement describes what happens when hydrogen and oxygen are used in a fuel cell? 
 

A  Electricity is generated directly.  
 
B  Electrical energy is converted to chemical energy. 
 
C  Hydrogen is burned to form steam. 

 
D  Hydrogen reacts to form a hydrocarbon fuel. 
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30 The energy profile diagram for a reaction is shown. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which statement is correct? 
 
A  The energy absorbed in breaking bonds is labelled x.  
 
B  The reaction could be between sodium hydroxide and dilute nitric acid.  
 
C  The temperature of the reaction mixture decreases during the reaction. 

 
D  The value of y decreases in the presence of a catalyst. 

 
 
31 The position of metal Z in the reactivity series is shown. 

 
K, Na, Mg, Zn, Fe, Z, Cu 

 
Which statement about metal Z is correct? 
 
A  It can be displaced from solutions containing its ions by copper.  
 
B  It can be extracted from its ore by electrolysis. 
 
C  It cannot be extracted from its ore by reduction with carbon. 

 
D  It forms a carbonate that takes a longer time to decompose as compared to the 
 carbonate of magnesium. 

 
 
  

progress of reaction 

energy 
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32 Most boats are built with a hull that consists of a high percentage of iron.  
 

Magnesium blocks are often attached to the hull below the water line to prevent the iron from 
rusting. 
 
 
 
 
 
 
 
 
 
 
 
 

Which statement explains why magnesium prevents the iron from rusting? 
 

A  Magnesium forms an alloy with iron.  
 
B  Magnesium gains electrons more readily than iron. 
 
C  Magnesium loses electrons more readily than iron. 

 
D  Magnesium reacts with oxygen to form a protective coating over the iron. 
 
 

33 Which statement about the fractional distillation of crude oil is correct? 
 

A  At each level of the fractionating column, only one compound is collected. 
 
B  The fraction at the top of the column is the least flammable.  
 
C  The fraction collected at the bottom of the column has the highest viscosity. 

 
D  The higher up the fractionating column, the higher the temperature. 

 

  

water line 

magnesium blocks 
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34 In experiment 1, excess powdered magnesium carbonate was reacted with dilute nitric acid 

at 30 C. The total volume of gas produced is measured. The results for experiment 1 are 
plotted on the graph. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The experiment is repeated with a different set of conditions. The results for experiment 2 are 
plotted on the graph. 

 
Which row shows the correct set of conditions that will give the graph for experiments 1 and 
2? 
 

 experiment 1  experiment 2 

A 
50 cm3 of 0.10 mol/dm3 dilute 

nitric acid at 30 C 

25 cm3 of 0.10 mol/dm3 dilute 

nitric acid at 30 C 

B 
50 cm3 of 0.10 mol/dm3 dilute 

nitric acid at 30 C 

25 cm3 of 0.10 mol/dm3 dilute 

nitric acid at 50 C 

C 
50 cm3 of 0.05 mol/dm3 dilute 

nitric acid at 30 C 

50 cm3 of 0.10 mol/dm3 dilute 

nitric acid at 30 C 

D 
50 cm3 of 0.05 mol/dm3 dilute 

nitric acid at 30 C 

25 cm3 of 0.10 mol/dm3 dilute 

nitric acid at 50 C 
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35 Five structural formulae are shown. 
 

 
 

 

 

 

 

 

 

 

 

 

 How many of the structural formulae are isomers? 

A  2     B  3 

 
C  4     D 5 
 
 

36 The compound, C8H18, undergoes the following process. 
 

                       1 mole of C8H18                                     1 mole of ethane  +  2 moles of compound Y 
 
Which row correctly identifies process X and compound Y? 

  

 process X compound Y 

A cracking propane 

B cracking propene 

C distillation propane 

D distillation propene 

 
 
  

 

process X 
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37 An ester of molecular formula C4H8O2 was produced by the reaction of an alcohol with a 
carboxylic acid. 

 

 alcohol carboxylic acid 

1 methanol propanoic acid 

2 ethanol ethanoic acid 

3 propanol methanoic acid 

 
Which pair(s) of reactants could be the alcohol and the carboxylic acid? 
 
A  1, 2 and 3    B  1 and 2 only 

 
C  1 and 3 only   D 2 only 
 
 

38 An alcohol, X, was fully oxidised to a carboxylic acid.  
 
Neutralisation of the acid with magnesium carbonate gave a salt of formula (CH3CO2)2Mg. 
 
What was alcohol X? 
 
A  CH3OH    B  CH3CH2OH 

 
C  CH3CH2CH2OH   D CH3CH2CH2CH2OH 
 
 

39 An unsaturated fatty acid has structural formula C17H31CO2H.  
 
How many carbon-carbon double bonds are present in one molecule of the unsaturated fatty 
acid? 

 
A  1     B  2 

 
C  3     D 4 

 
 
40 Which atmospheric pollutants, emitted by internal combustion engines, are reacted together 

to convert them to less harmful products? 
 

A  carbon monoxide and nitrogen dioxide 
 
B  carbon monoxide and unburned hydrocarbons 
 
C  nitrogen dioxide and sulfur dioxide 

 
D  sulfur dioxide and unburned hydrocarbons 

 
 
 

End of Paper 
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