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Section A 

Answer all questions. 

Write your answers in the spaces provided on the question paper. 
 

Section B 

Answer one question. 

Write your answers in the spaces provided on the question paper. 
 

A copy of the Data Sheet is printed on page 21. 

A copy of the Periodic Table is printed on page 22. 

The number of marks is given in brackets [  ] at the end of each question or part question. 
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Section A 

 

Answer all the questions in the spaces provided. 

 

1 Table 1.1 below shows information on seven particles. Note that the letters do not represent 

chemical symbols of the elements. 

 

Table 1.1 

particle A B C D E F G 

nucleon number 4 9 12 27 29 35 80 

proton number 2 4 6 13 13 17 35 

number of electrons 2 2 6 13 13 17 35 

  

 (a) Use the letters, A, B, C, D, E, F and G to answer the following questions.  

Each letter can be used once, more than once or not at all. 

  (i) Which particle is an ion with a charge of 2+? 

   ……………………………………………………………………………………………  [1] 

  (ii) Which particles are different elements from the same group in the Periodic Table? 

   ……………………………………………………………………………………………  [1] 

  (iii) Which two particles chemically combine to form a covalent compound? 

   ……………………………………………………………………………………………  [1] 

  (iv) Which particle is chemically inert? 

   ……………………………………………………………………………………………  [1] 
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 (b) Two of the particles in Table 1.1 are isotopes. 

  (i) Define the term isotopes. 

   ……………………………………………………………………………………………….. 

   ……………………………………………………………………………………………  [1] 

  (ii) Identify the isotopes in Table 1.1. 

   ……………………………………………………………………………………………  [1] 

  [Total: 6] 
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2 Geosmin is an organic compound with a melting and boiling point of 78°C and 270°C 

respectively. 

 (a) (i) In the space provided below, draw the arrangement of particles of geosmin at 

280°C. Particles of geosmin may be represented with a     . 

  280°C 

 

 

 

 

 
 

  [1] 

  (ii) Describe, using the kinetic particle theory, the change in motion of particles in solid 

geosmin as it changes into a liquid.  

   ………………………………………………………………..……………………………… 

   …………………………………………………………………..……………………….   [1] 

 (b) A sample of geosmin was heated from 25°C to 100°C. Using the axes below, draw the 

heating curve for this sample of geosmin. 

  

 

  [2] 

[Total: 4] 
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3 Sodium chloride exists as a solid while ammonia exists as a gas at room temperature and 

pressure.  

 (a) Explain, in terms of structure and bonding why solid sodium chloride cannot conduct 

electricity.  

  ……………………………………………………………………………………………………….. 

  ……………………………………………………………………………………………………….. 

  ……………………………………………………………………………………………………….. 

  …………………………………………………………………………...………………………. [2] 

 (b) Explain why ammonia gas has a low boiling point.   

  ……………………………………………………………………………………………………….. 

  ……………………………………………………………………………………………………….. 

  ……………………………………………………………………………………………………….. 

  …………………………………………………………………………...………………………. [2] 
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 (c) Draw ‘dot-and-cross’ diagrams to show the bonding in sodium chloride and ammonia.  

Show only the outer shell electrons. 

  (i) sodium chloride 

 

 

 

 

 

 

 

[2] 

  (ii) ammonia gas 

 

 

 

 

 

 

 

[2] 

  [Total: 8] 
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4 Fig. 4.1 describes reactions involving alkaline solutions. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 Fig. 4.1 

  

 (a)  Name the substances A, B, C and D.  

  A ………………………………………….. 

  B ………………………………………….. 

  C ………………………………………….. 

  D ………………………………………….. [4] 

     

 (b) Write a balanced chemical equation, with state symbols, for colorless solution A reacting 

with aqueous sodium hydroxide.  

  …………………………………………………………………………………………………….[2] 

[Total: 6] 

 

metallic salt 
A 

 

colorless solution  
A 

 

colorless gas  
C  

that turns damp red 
litmus paper blue 

 

 

colorless solution 
D 

 

white precipitate 
B 

that dissolves easily 
in excess  

aqueous ammonia 

 

dissolve in water 

 

mix with 
aqueous ammonia 

 

warm with aluminium 
powder and aqueous 

sodium hydroxide 

 

mix gas C 
with water 

 

white precipitate 
B 

that dissolves easily 
in excess  

aqueous sodium 
hydroxide 

 

mix with aqueous 
sodium hydroxide 
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5 In an experiment, a student carried out the following procedures: 

• measure 25 cm3 of 1.0 mol/dm3 hydrochloric acid into a glass beaker 

• measure the initial temperature of the hydrochloric acid (T1) 

• add 30 cm3 of 1.0 mol/dm3 aqueous potassium hydroxide, in excess 

• record the maximum temperature the mixture reached (T2) 

 

The temperature readings of the reaction mixture are shown in the thermometers below. 

 

 

T1 (oC) T2 (oC) 
 

 (a) Use the information provided to complete the table below. 

  initial temperature (oC)  

final temperature (oC)  

temperature change (oC)  

[2] 

 (b) Using the information in the table from (a), suggest what kind of reaction occurred. 

Explain your answer. 

  ……………………………………………………………………………………………………… 

  ……………………………………………………………………………………………………… 

  ……………………………………………………………………………………………………… 

  …………………………………………………………………………………………………  [2] 
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 (c) Write the ionic equation for the reaction between dilute hydrochloric acid and aqueous 

potassium hydroxide. 

  …………………………………………………………………………………………………..   [1] 

  [Total: 5] 

6 Both lemongrass and citronella are used to repel mosquitoes.  

A student used paper chromatography to determine the pigments present in both substances, 

using alcohol as a solvent. 

Fig. 6.1 shows the chromatograms of lemongrass and citronella. 

 
 

 

 

 

 

 

 

 

 

Fig. 6.1              

 (a) How many components does lemongrass contain?   

 
                                                    

…………………………………………………………………………………………...………   [1] 

 (b) State two other conclusions about lemongrass and citronella that can be made from the 
chromatogram. 

  ……………………………………………………………………..……………….…...…………... 

  ……………………………………………………………………..……………….…...…………... 

  ……………………………………………………………………..……………….…...…………... 

  ……………………………………………………………………………………...…...………   [2] 

 

 

 

start line  

chromatography paper  

lemongrass citronella 



10 
 

5086/5088/03/Prelim/4Exp/2025 

 (c) The structure of a molecule of citronella is as shown below. 

  
 

 

 

 

 

 

 

 

 

  Write the molecular formula of a molecule of citronella. 

  ……………………………………………………………………………………...…...………   [1] 

  [Total: 4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

key:  

           

           

           

: carbon atom 

: hydrogen atom 

: oxygen atom 
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7 

 

The halogens fluorine, chlorine bromine, and iodine are found in group 17 of the Periodic table.  

 (a) State the colour and state of bromine at room temperature and pressure.  

  …………………..……………………………………………………………………………….  [1] 

 (b) Chlorine gas was bubbled into a test tube containing potassium iodide solution.  

  (i) Write a balanced chemical equation for the reaction between chlorine gas and 
potassium iodide solution. 

   ………………………………………………………………...………………………….  [2] 

  (ii) Describe the observations for the reaction.  

   ………………………………………………………………………..……………………… 

   …………………………………………………………………………..…………………… 

   ………………………………………………………………………..……………………… 

   ………………………………………………………………………..………………….  [2] 

  (iii) Explain why the reaction between chlorine and potassium iodide solution is redox 
in nature.  

   ………………………………………………………………………..……………………… 

   …………………………………………………………………………..…………………… 

   ………………………………………………………………………..……………………… 

   ………………………………………………………………………..………………….  [2] 

  [Total: 7] 
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8 A reaction between 2.32 g of iron(II) carbonate and dilute hydrochloric acid is carried out. The 
chemical equation for the reaction is shown.  

  

FeCO3 (s)  +  2 HCl (aq)  →  FeCl2 (aq)  +   CO2 (g)  +   H2O (l) 

 

 (a) Calculate the number of moles of iron(II) carbonate used in the reaction. 

[Ar = C; 12, O; 16, Fe; 56] 

 

 

 ……………..….. mol [1] 

 (b) Calculate the volume of carbon dioxide produced, at room temperature and pressure. 

 

 

 

 

volume: …………..…….. dm3 [2] 

 (c) Calculate the maximum mass of iron(II) chloride produced in the reaction. 

 

 

 

 

maximum mass: …………..…….. g [1] 

 (d) 50 cm3 of hydrochloric acid was used to react with 2.32 g of iron (II) carbonate.  

Calculate the concentration in mol/dm3 of hydrochloric acid used in the reaction. 

 

 

 

 concentration: …………..…….. mol/dm3 [1] 

  [Total: 5] 
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9 Nitrogen dioxide is a reddish-brown gas with a pungent and irritating odour. It is an air pollutant 
that creates some harmful effects to the environment. 

 

Fig 9.1 is a pie chart that shows the emission of nitrogen dioxide by different sources in a city.  

 

 
Fig 9.1 

 

 (a) Which sector contributes the most to nitrogen dioxide emission? 

  ……………………………………………………………………………………..……………   [1] 

 (b) Explain how nitrogen dioxide is produced in the sector named in (a). 

  ……………………………………………………………………………………..………………… 

  ……………………………………………………………………………………..……………   [2] 

 (c) State the natural source of oxides of nitrogen in the atmosphere. 

  ……………………………………………………………………………………..……………   [1] 

 (d) State one harmful effect that oxides of nitrogen have on the environment and on humans. 

  
environment: 

 

 

humans: 
 

 

[2] 

smelters 
2% utilities 

8% other industrial processes 
11% 

other human activities 
6% 

power plants  
28% 

manufacture of cement 
and concrete 

5% 

road vehicles 
40% 
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 (e) Other than nitrogen dioxide, carbon dioxide also creates negative impact to the 

environment.   

Burning of fossil fuel in factories and vehicles increases the production of carbon dioxide 

to the environment. The increase in production of carbon dioxide leads to the greenhouse 

effect. 

To offset the production of carbon dioxide to the environment, biofuel such as bioethanol 

is used in place of fossil fuels. Bioethanol can be produced from plants such as sugar cane 

and corn.  

  (i) Describe how bioethanol, compared to fossil fuels, can be more environmentally 

sustainable in terms of carbon dioxide emission. 

   ……………………………………………………………………………………………….. 

   ……………………………………………………………………………………………….. 

   ……………………………………………………………………………………………….. 

   ……...……………………………………………………………………………………   [2] 

  (ii) Name the process and state the conditions required for ethanol to be formed from 

sugar cane plants. 

   ……………………………………………………………………………………………….. 

   ……………………………………………………………………………………………….. 

   ……………………………………………………………………………………………….. 

   ……………………...……………………………………………………………………   [2] 

   [Total: 10] 
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Candidate Name: 

This header to be deleted if paper involved one marker only 

Class: Index No: 

 

 

Section B 

 

Answer one question from this section. 

 

 

10 One substance which is responsible for the fragrance of roses is 2-phenylethanol. The structure 

of this molecule is shown in Fig. 9.1. 

 

 

Fig. 9.1 

 (a) (i) Circle the functional group(s) found in 2-phenylethanol.                                                [1] 

  (ii) A student commented that the molecule is a ‘hydrocarbon’.  

Do you agree with the statement? Explain your answer. 

   ………………………………………………………………………………………………… 

   ……………………………………………………………………………………………...[1] 

  (iii) Suggest a suitable chemical reagent with relevant observation(s) to convert the 2-

phenylethanol molecule to a compound with a pH of 6.0. 

   ………………………………………………………………………………………………… 

   ………………………………………………………………………………………………… 

   ………………………………………………………………………………………………… 

   ……………………………………………………………………………………………...[2] 
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  (iv) Draw the structural formula of the compound with a pH of 6.0 formed in (iii). 

    

 

 

 

 

 

[1] 

 (b) Fig 9.2 below shows the structure of an organic compound X. 

 

compound X 
 

 
 

Fig 9.2 

  (i) Explain why compound X is an unsaturated compound and describe a chemical test 

for its unsaturation. 

   ………………………………………………………………………………………………… 

   ………………………………………………………………………………………………… 

   ………………………………………………………………………………………………… 

   ………………………………………………………………………………………………… 

   ………………………………………………………………………………………………… 

   ……………………………………………………………………………………………...[3] 
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  (ii) Compound X is able to undergo addition polymerisation.  

Draw the structural formula of part of the addition polymer formed from monomers of 

compound X. Show three repeating units. 

    

 

 

 

 

 

 

 

 

 

 

[2] 

   [Total: 10] 
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11 Methanoic acid, HCOOH, and ethanoic acid, CH3COOH, are the first two members of the 

homologous series of organic acids. 

 (a) Explain what is meant by homologous series, using these two acids as examples. 

  ……………………………………………………………………………………………………….. 

  ……………………………………………………………………………………………………….. 

  ……………………………………………………………………………………………………….. 

  …………………………………………………………………………………………..………   [2] 

 (b) Write the name and draw the full structural formula of the next member in the homologous 

series of organic acids. 

  name:…………………………………………… [1] 

  structural formula: 

 

 

 

[1] 

 (c) Ethanoic acid is produced from oxidation of alcohol Y. 

Alcohol Y can be produced from a reaction as shown in the equation below. 

 
C6H12O6 (aq)  → 2 moles of alcohol Y  +  2CO2 (g) 

 

  (i) What is the name and chemical formula of alcohol Y? 

   name: ………………………………………    

   chemical formula: …………………………   [1] 

  (ii) Alcohol Y can also be produced by the catalytic addition of steam to ethene. 

 
Write the balanced chemical equation, including state symbols, for this addition 

reaction. 

   ……………………………………………………………………………………………   [2] 
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 (d) Both ethanoic acid and alcohol Y are colourless solutions. 

Describe a chemical test that can be used, and the results, to determine if a colourless 

solution is ethanoic acid or alcohol Y. 

  
chemical test:  

 
 
 
 

result with ethanoic acid:  

 
 
 
 
 

result with alcohol Y: 

 
 
 
 
 

[3] 

  [Total: 10] 
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Data Sheet 
 

Colours of Some Common Metal Hydroxides 

 

aluminium hydroxide white 

calcium hydroxide white 

copper(II) hydroxide light blue 

iron(II) hydroxide green 

iron(III) hydroxide red-brown 

zinc hydroxide white 
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