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 Section A [70 marks] 
Answer all the questions in this section in the spaces provided. 

 

 

A1 The diagram shows part of the Periodic Table. 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Answer these questions using only the elements shown in the diagram. 
Each element can be used once, more than once or not at all. 
 
Write the symbol for 

 

    
 (a) an element which is in Group 14 and Period 3,                                   ..………...….. [1] 
     
     
 (b) an element which is used to fill light bulbs and in the  

manufacture of steel,                                                                           ……………… 
 
[1] 

     
     
 (c) an element whose ions in aqueous solution gives  

a yellow precipitate on reaction with aqueous silver nitrate,               ……………… 
 
[1] 

     
     
 (d) an element which forms an ion of type Y3-,                                         ……………… [1] 

     
     
 (e) an element which is a catalyst for the hydrogenation of alkenes,         ……..……… [1] 
     
     
 (f) two elements which combine to form a compound which 

causes acid rain.                                                                    ..……… and ………… 
 
[1] 

    
                                                                                                                             [Total:  6] 
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A2 The graph below shows how the pH changes when aqueous sodium hydroxide is added 
slowly to 5.0 cm3 of 0.100 mol/dm3 sulfuric acid until the alkali is in excess. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (a) Calculate the concentration of sodium hydroxide solution that completely 
neutralised 5.0 cm3 of 0.100 mol/dm3 sulfuric acid. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

concentration = …………………………. mol/dm3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[2] 

     
     
 (b) The experiment was repeated using ethanoic acid of the same concentration as 

the sulfuric acid. Other conditions were kept constant. 
 

 
 
 

  (i) Deduce the volume of ethanoic acid required for the neutralisation reaction.  
 
……………………………………………………………………………………….. 

 

     
  (ii) Explain your answer in (b)(i). 

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

 
 
 
 
 
 
[2] 

     
    

 
 
 

 

volume of sodium hydroxide added / cm3 

pH 

0.0 

7.0 

14.0 

5.0 10.0 15.0 
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A2 (c) Sulfuric acid is a strong acid whereas ethanoic acid is a weak acid. 
 
Describe the difference between a strong acid and a weak acid.  
Include equations to support your answer.  
 
……………………………………………………………………...………………………. 
 
………………………………………………………………………...……………………. 
 
…………………………………………………………………………...…………………. 
 
……………………………………………………………………………...………………. 

 
 
 
 
 
 
 
 
 
 
 
[2] 

     
                                                                                                                             [Total:  6] 
     
   

A3 Resistivity is a property that describes the extent to which a material opposes the flow of 
electric current through it. The lower the resistivity of the material, the more readily 
electric current can flow through the material, the better its electrical conductivity. 
 
The table below shows the resistivity values of three precious metals and carbon.  

 

  

metal resistivity (Ωm) at 20oC 

carbon (diamond) 1.00 x 1012 

carbon (graphite)  

gold 2.44 x 10-8 

platinum 1.06 x 10-7 

silver 1.59 x 10-8 

 
 

 

 (a) With reference to their bonding and structures, explain the difference in resistivity 
between diamond and the precious metals. 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 

 
 
 
 
 
 
 
 
 
[2] 

    
     
 (b) A student commented that graphite’s resistivity will be similar to diamond’s since 

they contain the same element carbon.  
 
Do you agree with the student’s comment? Briefly explain your reasoning. 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 

 
 
 
 
 
 
 
 
 
[1] 
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A3 (c) Precious metals sold commercially often have a purity of about 90-99.9%.  
 
Explain why precious metals are sold commercially in the form of alloys instead of 
the pure metal. 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 

 
 
 
 
 
 
 
 
 
 
 
[2] 

    
     
 (d) The resistivity values given in the table are measured at 20 C.  

 
Using kinetic particle theory, describe and explain how you would expect the 
resistivity of the materials to change if the temperature was raised to 40 C. 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 

 
 
 
 
 
 
 
 
 
[2] 

    
                                                                                                                             [Total:  7] 
     
     

A4 Alkynes are a homologous series of organic compounds. Alkynes are unsaturated 
hydrocarbons containing carbon-carbon (C≡C) triple bonds. 
 
The table below shows the names, formulae and boiling points of some alkynes.   
 

 

 name formula boiling point / oC 

ethyne C2H2 84 

  23.2 

butyne C4H6 8.1 

pentyne C5H8 40.2 
 

 
 
 
 
 
 
 
 
 

     
 (a) (i) Deduce the general formula for alkynes.                   …………..……………… [1] 
     
  (ii) Give one other evidence that suggest that the alkynes are a homologous 

series. 
 
……………………………………………………………………………………….. 

 
 

 
[1] 
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A4 (b) Give the name and full structural formula of the alkyne member with 3 carbon 
atoms. 
 
 
name : ………………………………………. 
 
full structural formula : 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[2] 
 

    
    
 (c) (i) Name the two products formed when alkynes undergo complete combustion. 

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

 
 
[1] 

     
  (ii) Ethyne burns with a sootier flame compared to ethene.  

 
Do you agree with this statement? Explain your answer. 
 
………………………….……………………………………………………………. 
 
……………………….……….……………………………………………………… 

 
 
 
 
 
 
[1] 

    
                                                                                                                             [Total:  6] 
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A5 Oxides of nitrogen are atmospheric pollutants. Nitrogen monoxide, NO, is formed in an 
internal combustion engine when nitrogen and oxygen react together. 
 

N2 (g) + O2 (g)  2NO (g) 
 
The diagram shows the energy profile for this reaction. 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 (a) Identify the energy changes P and Q. 
 
P : …………………………………………….. 
 
Q : …………………………………………….. 

 
 
 
 
[2] 

     
     
 (b) The reaction between nitrogen and oxygen is endothermic.  
     
  (i) Explain how you can tell from the diagram that the reaction is endothermic. 

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

 
 
[1] 

     
  (ii) Explain, using ideas about bond breaking and bond making, why the overall 

reaction is endothermic. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 

 
 
 
 
 
 
 
 
 
[2] 

     
    

 
 
 
 
 

 

energy 
change

P 

progress of reaction 

energy 
energy 
change  

Q 
N2(g) + O2(g) 

2NO(g) 
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A5 (c) The exhaust system of a motor car is fitted with a catalytic converter. When nitrogen 
monoxide passes through the converter, it reacts with carbon monoxide. 
 

2NO(g) + 2CO(g)  N2(g) + 2CO2(g) 
 
The catalyst increases the rate of this reaction 
 

 
 
 
 
 
 
 

  (i) Explain how the catalyst in the converter increases the rate of this reaction. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 

 
 
 
 
[1] 

     
  (ii) During the course of a journey 2.4 dm3 of nitrogen monoxide was produced 

by the engine. Calculate the volume of nitrogen gas produced if all the 
nitrogen monoxide reacted in the converter. 
 
 
 
 
 
 
 
 

volume = ………………… dm3 

 
 
 
 
 
 
 
 
 
 
 
[1] 

     
  (iii) In reality, only 1.0 dm3 of nitrogen was produced after the gases had passed 

over the catalytic converter. Calculate the percentage of nitrogen monoxide 
that had reacted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                      percentage = ………………… % 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[2] 

     
                                                                                                                             [Total:  9] 
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A6 The table shows part of the reactivity series of metals. 
 

metal relative reactivity 

zinc most reactive 

 

 

least reactive 

iron 

tin 
 

 
 
 
 
 
 
 
 
 
 
 
 

 (a) An iron object plated with either zinc or tin will not rust. 
 

 

  (i) Suggest how tin stops iron from rusting. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 

 
 
 
 
[1] 

     
  (ii) An iron object plated with tin will start to rust if the layer of tin is scratched. 

An iron object plated with zinc will not rust if the layer of zinc is scratched. 
Use the information in the table to explain these two observations. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 

 
 
 
 
 
 
 
 
 
 
 
 
[2] 

     
     
 (b) (i) Aluminium is placed above zinc in the reactivity series. 

 
Explain why aluminium will not corrode in the presence of oxygen and water. 
 
……………………………………………………………..………………………… 
 
……………………………………………………………………..………………… 

 

     
  (ii) State a use of aluminium and explain why this metal is particularly suited for 

the stated use. 
 
……………………………………………………………..………………………… 
 
……………………………………………………………………..………………… 

 
 
 
 
 
[3] 

     
                                                                                                                             [Total:  6] 
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A7 Hydrogen peroxide is a colourless liquid. 
 
An aqueous solution of hydrogen peroxide reacts with the iodide ions in acidified 
potassium iodide to form water and iodine.   
 

H2O2 (aq) + 2H+ (aq) + 2I- (aq)  2H2O (l) + I2 (aq) 
 

 

 (a) (i) Explain why iodide ions are acting as the reducing agent in this reaction.  
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 

 
 
 
 
[1] 

     
  (ii) What colour change would you observe in this reaction?  

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

 
 
[1] 

     
     
 (b) The table shows how the speed of this reaction changes when different 

concentrations of potassium iodide and sulfuric acid are used. The hydrogen 
peroxide is always in excess and the temperature remains constant. 
 

experiment concentrations of 
potassium iodide 

(mol/dm3) 

concentrations of  
sulfuric acid 

(mol/dm3) 

speed of reaction 
(moldm-3s-1) 

1 0.2 0.2 0.00025 

2 0.4 0.2 0.00050 

3 0.2 0.4 0.00025 

4 0.6 0.2 0.00075 

5 0.2 0.6 0.00025 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Use the information in the table to describe how increasing the concentration of the 
following reagents affects the speed of reaction. 
 
 
potassium iodide : ………………………………………………………………………... 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
 
     
sulfuric acid : ……………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[4] 
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A7 (c) Explain, in terms of collisions between reacting particles, why decreasing the 
temperature decreases the speed of reaction between hydrogen peroxide and 
acidified potassium iodide. 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 

 
 
 
 
 
 
 
 
 
 
[2] 

    
    
 (d) Isotopes of iodine is widely used for radiotherapy and imaging. One such isotope 

is  𝐼ହଷ
ଵଷଵ . 

 

State the number of subatomic particles in the ion formed by this isotope, 𝐼ହଷ
ଵଷଵ -. 

 

number of protons  

number of electrons  

number of neutrons  
 

 
 
 
 
 
 
 

 
 
 
[2] 

     
                                                                                                                            [Total: 10] 
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A8 Sunglasses can be made from photochromic glass. When bright light strikes 
photochromic glass, it darkens.  
 
Photochromic glass contains small amounts of silver chloride, AgCl, and copper(I) 
chloride, CuCl. In the presence of bright light, silver chloride decomposes into silver 
atoms which make the glass go dark, and into chlorine atoms.  

AgCl → Ag + Cl 

Chlorine atoms immediately react with copper(I) chloride to make copper(II) chloride.  
 

CuCl + Cl → CuCl2 
 
When the exposure to bright light ends, silver atoms reduce copper(II) chloride back into 
copper(I) chloride and silver chloride. 

 

   
 (a) Calculate the maximum mass of silver that can be formed when 0.287 g of silver 

chloride decomposes. 
 
 
 
 
 
 
 
 
 
                                                                            maximum mass = ……………… g 

 
 
 
 
 
 
 
 
 
 
 
[2] 

    
 (b) Explain why the reaction between copper(I) chloride and chlorine involves both 

oxidation and reduction. 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 

 
 
 
 
 
 
 
 
 
[2] 

     
     
 (c) Construct the equation for the reaction between silver and copper(II) chloride. 

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

 
 
[1] 

     
     

 (d) Aqueous copper(II) chloride reacts with aqueous sodium hydroxide to form a 
precipitate. 

 

     
  (i) Write the ionic equation, including state symbols, for the precipitation 

reaction. 
 
……………………………………………………………………………………….. 

 

     
  (ii) What is the colour of the precipitate? 

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

 
 
[3] 

     
                                                                                                                             [Total:  8] 
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A9 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For a reversible chemical reaction, a state of chemical equilibrium occurs when the rate 
of a forward reaction is equal to the rate of the reverse reaction. At equilibrium, the 
concentrations of the reactants and products do not change.  
 
When a chemical system is in equilibrium, a simple relationship known as the equilibrium 
law exists between the molar concentrations of the products and reactants. 
 
For the reaction: 

aA + bB  cC + dD 
 
the equilibrium law may express equilibrium constant Kc as: 
 

KC = 
b[B]a[A]

d[D]c[C]
 

 
         KC is the equilibrium constant for the reaction expressed in terms of concentrations.  
          [  ] denotes the concentrations of the respective reactants or products in mol/dm3. 
 
 
A reversible reaction involving H2, I2 and HI is represented by the following equation: 
 

H2 (g) + I2 (g)  2HI (g) 
 
In an experiment, H2, I2 and HI were introduced into a 5.0 dm3 vessel at 900K. 
The graphs of the concentrations of H2, I2 and HI against time are shown in Fig. 9.1. 
 
 
 

 
 

Fig. 9.1 
             

 
Le Châtelier’s Principle 
 
In 1884, Henry Louis Le Châtelier developed a rule to predict how a system in equilibrium 
will shift when the conditions of the system are changed. 
 
Le Châtelier’s Principle states that: 
 
“When conditions change for a system at equilibrium, the system will respond by 
reducing the effect of the change.” 
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A9 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Some examples of how the state of equilibrium of a reversible reaction will shift, based 
on Le Châtelier’s Principle, are shown in Table 9.2 below. 
 

Table 9.2 
 

external stress equilibrium shift to relieve 
stress on system 

decreased concentration of reactant(s) equilibrium shift to the left, 

less products are formed 

decreased concentration of product(s) equilibrium shift to the right, 

more products are formed 

increased concentration of reactant(s) equilibrium shift to the right, 

more products are formed 

increased concentration of product(s) equilibrium shift to the left, 

less products are formed 

increased temperature for exothermic reaction equilibrium shift to the left, 

less products are formed 

increased temperature for endothermic reaction equilibrium shift to the right, 

more products are formed 

 
 
For example, in the reversible reaction of decomposition of sulfur trioxide, represented 
by the following equation: 

2SO3  2SO2 + O2  
 
If more oxygen is added to the system, the state of equilibrium will shift to the left, 
producing more sulfur trioxide in order to relieve the “stress” on the system when there 
is an addition or increased concentration of products. 
 
Another example of a common usage of equilibrium is the manufacturing of ammonia 
from nitrogen and hydrogen by the Haber process. The reaction requires the use of a 
catalyst, which operates most efficiently within the temperature range 280 – 450°C. 
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A9 Fig. 9.2 gives information about the percentage of ammonia present in the equilibrium 
mixture at different temperatures and pressures. 
 

 
                      

                         Fig. 9.2 
     
     
 (a) (i) With reference to the equilibrium law and Fig. 9.1, write an expression for 

the equilibrium constant, KC, for the formation of HI from H2 and I2.   
 

 
 
 
 
 
 
 

[1] 
     
     
  (ii) Given that the equilibrium constant, Kc is 2000, and the equilibrium 

concentration of H2 and I2 are 0.60 mol/dm3 and 0.30 mol/dm3 respectively, 
calculate the equilibrium concentration of HI.        
 
 
 
 
 
 
 
 
 
 
 
 
 

equilibrium concentration =   …………………… mol/dm3                                   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[1] 

     

temperature in oC 

percentage of 
ammonia at 
equilibrium 
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A9 (a) (iii) Using your answer in (a)(ii), calculate the number of moles of HI in the vessel 
at equilibrium.        
 
 
 
 
 
 
 
 
 
                                                            number of moles = ………………..mol 

 
 
 
 
 
 
 
 
 
 
 
[1] 

     
  (iv) With reference to Fig. 9.1, explain how it can be determined when the 

reversible reaction involving H2, I2 and HI has reached a state of equilibrium. 
 
………………………………………………………………..……………………… 
 
…………………………………………………………………..…………………… 

 
 
 
 
 
[1] 

     
  (v) A student commented that when a state of equilibrium is achieved for a 

reversible reaction, the chemical reaction is complete and no further reaction 
occurs.   
 
This statement is inaccurate. Explain why. 
 
……………………………………………..………………………………………… 
 
………………………………………………..……………………………………… 
 
…………………………………………………..…………………………………… 
 
……………………………………………………..………………………………… 

 
 
 
 
 
 
 
 
 
 
 
 
[2] 

    
    
 (b) Write an equation for the manufacture of ammonia in the Haber Process. 

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

 
 
[1] 

     
     
 (c) The percentage yield of ammonia at the recommended temperature and pressure 

is about 15%. Using Le Châtelier’s Principle, explain how condensing the gaseous 
ammonia in the Haber process produces more ammonia. 
 
…………………………………………………………………………………………..…. 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 

 
 
 
 
 
 
 
 
 
 
[2] 
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A9 (d) (i) With reference to Fig. 9.2, state the relationship between temperature and 
the percentage of ammonia at equilibrium. 
 
……………………………………………………………………………………….. 

 
 
 
[1] 

     
  (ii) Using Le Châtelier’s Principle and your answer in (d)(i), predict with a  

reason, if the production of ammonia is an exothermic or endothermic 
reaction. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 

 
 
 
 
 
 
 
 
 
 
[2] 

     
                                                                                                                            [Total: 12] 
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Section B [10 marks] 
 

Answer one question in this section in the spaces provided. 

 

     
EITHER  

B10 
 
 

Styrene-butadiene rubber, or SBR, is a common type of synthetic rubber. It is made by 
polymerising a mixture of the monomers butadiene and styrene.  

 

   

 

 

 
styrene butadiene 

 
 
SBR is known for its toughness and elasticity, making it ideal for car tyres and shoe 
soles. Unlike natural rubber, SBR is derived from petroleum and not eco-friendly 
as it takes a long time to break down. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 (a) What type of polymerisation will take place when the monomers polymerise?  
Explain your reasoning. 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 

 
 
 
 
 
 
 
[2] 

     
     
 One possible structure for the polymer is shown below. 

 
 (b) Give the structural formula for the repeating unit in this polymer structure. 

 
 
 
 
 
 

 
 
 
 
 
 
[1] 

     
     
 (c) When the mixture of styrene and butadiene polymerises, the polymer is unlikely to 

contain only this regular, repeating pattern. Explain why. 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 
 
……………………………………………………………………………………………… 

 
 
 
 
 
 
 
[1] 
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EITHER   
B10 (d) SBR can be recycled using the pre-treatment phase of the physical method of 

recycling. 
 

 
 
 

     
  (i) Explain why it is important to recycle SBR. 

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

 
 
 
 
 
 
 
 
[2] 

     
  (ii) Briefly describe the physical method of recycling SBR. 

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

 
 
 
 
 
 
[1] 

    
    
 (e) Kevlar® is another type of polymer known for its variety of applications such as in 

bicycle tyres, racing sails and even personal protective cryogenic gear.  
The structure of Kevlar® is shown below. 

 

 
 
 
 
 

     
 (c) (i) Name the type of linkage present in Kevlar®. 

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

 
 
[1] 

     
  (ii) If the formation of Kevlar® releases hydrogen chloride as a by-product, 

draw the structural formula of the two monomers that make up Kevlar®. 
 

monomer 1 monomer 2 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
[2] 

     
                                                                                                                            [Total: 10] 
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OR   
B10 The diagram below shows the apparatus used to electrolyse concentrated sodium 

hydroxide in the laboratory. 
 

 
 

Electrolysis of the aqueous sodium hydroxide results in the formation of hydrogen at the 
cathode (negative electrode) and oxygen at the anode (positive electrode). 
 

 

 (a) (i) Write ionic equations for the reactions at the cathode and anode. 
 
at the cathode : ……………………..……………….…………….………………. 
 
at the anode : ………………………………………………………………………. 

 
 
 
 
[2] 

     
  (ii) Why is the theoretical ratio of hydrogen to oxygen collected 2:1?  

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

 
 
 
 
 
 
[2] 

    
    
 (b) (i) When the battery is replaced by a voltmeter, the apparatus acts like a fuel 

cell. The cathode becomes the positive pole of the cell and the anode 
becomes the negative pole. 
  
State the direction of the electron flow in the external circuit. 
Give a reason for your answer. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 

 
 
 
 
 
 
 
 
 
[1] 

     
  (ii) In this fuel cell, hydrogen reacts with aqueous hydroxide ions to form water. 

Construct an equation for this reaction. 
 
……………………………………………………………………………………….. 

 
 
 
[1] 

     
    

 
 
 
 

 

battery 

concentrated 
sodium hydroxide 

hydrogen oxygen 
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OR    
B10 (c) Ethanol can also be used as a car fuel. 

 
In some countries, it is produced from the sugars in sugar cane. 

 

    
  (i) Name the process used to produce ethanol from sugar. 

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

 
 
[1] 

     
  (ii) An environmentalist claims that ethanol as a fuel is ‘carbon neutral’ because 

using it does not add to the amount of carbon dioxide in the atmosphere.  
Explain why this is true. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 
 
……………………………………………………………………………………….. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
[3] 

    
                                                                                                                            [Total: 10] 
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