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The use of an approved scientific calculator is expected, where appropriate.
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1 A student mixes 25 cm3 samples of dilute hydrochloric acid with different volumes 
of aqueous sodium hydroxide. 
 
In each case, the change in temperature is measured to test if the reaction is 
exothermic. 
 
Which apparatus is not needed? 

 

 
   
2 The table shows the colours and solubilities in water of four solids. 

 
solid colour solubility in water 

W blue insoluble 
X blue soluble 
Y white insoluble 
Z white soluble 

 
A mixture containing two of the solids is added to excess water, stirred and 
filtered. A blue filtrate and a white residue are obtained. 
 
Which two solids are present in the mixture? 

   
 A W and Y 
 B X and Y 
 C W and Z 
 D X and Z 
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3 Three substances have the following properties: 
 

 substance 1 is brittle and conducts electricity; 
 substance 2 melts at 5°C and boils at 150°C; 
 substance 3 has a high melting point of 800°C. 

 
What is the state of each substance at 65°C? 

   
  substance 1 substance 2 substance 3 

A solid solid liquid 

B liquid solid solid 

C solid liquid solid 

D liquid liquid solid 
 

   
   
4 An excess of sodium hydroxide is added to an aqueous solution of salt V and 

boiled. Ammonia gas is only given off after aluminium foil is added to the hot 
solution. 
 
What could salt V be? 

   
 A ammonium sulfate 
 B ammonium nitrate 
 C sodium sulfate 
 D sodium nitrate 
   
   
5 The following diagram shows the symbol and some information about two 

particles T and U. 

 
Which of the following is correct? 

   
 A T and U are different elements with the same number of neutrons. 
 B T and U are different elements with the different number of neutrons. 
 C T and U will form negative ions of different charges. 
 D T and U are isotopes since they have the same number of neutrons. 
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6 The diagram shows the paper chromatograms of four substances, P, Q, R and 
S. They are made up of either elements or mixtures. 
 

 
 

Which of the following conclusions can be made, based on the results? 
   
 A P is a pure substance. 
 B Q and S are the same elements. 
 C R is a mixture of elements Q and S. 
 D S is less soluble in the solvent used to run the chromatogram than Q. 
   
   
7 The electronic structures of atoms M and N are shown. 

 
 M and N react to form an ionic compound.  
 
What is the formula of this compound? 

   
 A MN2 
 B M2N 
 C MN6 
 D M2N6 
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8 The circles of different sizes represent atoms of different elements. 
 
Which diagram can represent a gaseous mixture of oxygen and argon?  

   
 

 
   
   
9 Nitrogen and hydrogen react together to form ammonia. 

 
N2 + 3H2  2NH3 

  
What volume of nitrogen is needed to produce 48 dm3 of ammonia? 

   
 A 7 dm3 
 B 12 dm3 
 C 17 dm3 
 D 24 dm3 
   
   
10 The diagram shows a match. 

 

 
 

By striking the match, a chemical reaction takes place. 
 
Which of the following sets about the chemical reaction is correct? 

   
 A It is an endothermic reaction since energy is taken in as the match burns 
 B It is an endothermic reaction since energy is released as the match burns 
 C It is an exothermic reaction since energy is taken in as the match burns 
 D It is an exothermic reaction since energy is released as the match burns 
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11 When excess calcium carbonate chips are added to dilute hydrochloric acid, the 
reaction gradually becomes slower and finally comes to a stop.  
 
Which statement best explains why this happens? 

   
 A The bubbles of carbon dioxide cover the surface of calcium carbonate. 
 B The concentration of acid gradually reduces to zero. 
 C The pieces of calcium carbonate gradually become smaller. 
 D An insoluble layer of oxide is formed on the calcium carbonate. 
   
   
12 Copper metal reacts with silver bromide, according to the equation: 

 
Cu + 2AgBr  CuBr2 + 2Ag 

 
Which of the following correctly describes this change? 

   
 A Copper is the reducing agent in this reaction. 
 B Copper is reduced. 
 C Silver ions are oxidised in this reaction. 
 D Silver ions are neither oxidised nor reduced in this reaction. 
   
   
13 Two indicators, bromophenol blue and Congo red, show the following colours in 

acidic and alkaline solutions. 
 

 
 

A few drops of each indicator are added to separate samples of a  solution  of  
pH 2. 
 
What are the colours of the indicators in this solution? 

   
  In a solution of pH 2 

bromophenol blue is Congo red is 

A blue red 

B violet yellow 

C yellow  violet 

D yellow red 
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14 In which experiment is there no reaction with limewater?  
   
 

 
 
 
 

15 The table shows the densities of four Group I metals. 
 

metal density, g/cm3 

lithium 0.53 

sodium 0.97 

potassium 0.86 

rubidium 1.53 

 
Which of these metals sinks in benzene (density = 0.88 g/cm3) but floats in 
nitrobenzene (density = 1.2 g/cm3)? 

   
 A lithium 
 B sodium 
 C potassium 
 D rubidium 
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16 The diagrams show the reactions of three different metals with dilute 
hydrochloric acid. 
 

 
 
Identify metals W, X and Y. 

   
  W X Y 

A copper magnesium zinc 

B copper zinc magnesium 

C magnesium zinc copper 

D zinc magnesium lead 
 

   
   
17 An experiment to investigate the effect of treating iron with grease is shown. 

 
 

The experiment is left for seven days.  
 
After seven days, what would happen to the water levels in tubes X and Y? 

   
  tube X tube Y 

A falls no change 

B rises no change 

C rises falls 

D no change rises 
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18 Compounds S and T occur naturally. 
 
S is C6H14 and T is C6H12O6. 
 
Which of the statements is correct? 

   
 A T is not a hydrocarbon but it is present in crude oil. 
 B S is not a hydrocarbon and it is not present in crude oil. 
 C T is a hydrocarbon and it is present in crude oil. 
 D S is a hydrocarbon and it is present in crude oil. 
   
   
19 X, Y and Z are three hydrocarbons. 

 
 
What do they have in common? 

1. They are all alkenes. 
2. They have the same general molecular formula. 
3. They all have the same boiling point. 

   
 A Statements 1 and 2 are correct. 
 B Statements 1 and 3 are correct. 
 C Statements 2 and 3 are correct. 
 D Statements 1, 2 and 3 are correct. 
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20 The structural formula of methyl propene is shown below.  
 

 
 

It can undergo polymerisation to form a polymer. 
 
Which diagram shows the correct structure of the polymer?  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

------- End of Paper ------ 
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Section A 
Answer all questions in the spaces provided. 

 
1 (a) Define the terms molecule and element. 
  molecule  
    
  element  
    [2] 
    
 (b)  Table 1.1 shows the composition of four particles E, F, G and H. 

The letters are not the chemical symbols. 
 

Table 1.1 

Particle number of 
protons 

number of 
neutrons 

number of 
electrons 

E 12 12 12 

F 12 10 10 

G 16 16 18 

H 10 12 10 
 

    
  (i) What is the nucleon number of E?   
    
  (ii) Which particles are ions?   
    
  (iii) Which particles have the same chemical symbol?   
    
  (iv) Which particle is inert?   
    
  (v) Which particle is non-metal?  [5] 
    
  [Total: 7] 
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2 This question is about carbon compounds. 
Look at the displayed formulae of some compounds in Fig. 2.1. 
 

 
Fig. 2.1 

 
 (a) Which of the compounds is a hydrocarbon that forms a single product with 

bromine?  
   [1] 
    
 (b) Which two compounds have the same molecular formula? 
   [1] 
     
 (c) When cracked, a molecule of dodecane, C10H22, gives compound E and 

one other hydrocarbon, X.  
Deduce the molecular formula of X. 

   [1] 
    
 (d) Which of the compounds is formed when compound B is reacted with 

acidified potassium manganate (VII)? 
   [1] 
    
  [Total: 4] 
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3 Fig. 3.1 below shows properties and reactions of several chemical substances. 
 

 
Fig. 3.1 

 
 (a) Identify substances A, B, C, D, E, F and G. 
  A   
  B   
  C   
  D   
  E   
  F   
  G   [7] 
    
 (b) Give the ionic equation for any one of the reactions included in Fig. 3.1. 
   [2] 
   
  [Total: 9]   
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4 Table 4.1 shows the atmospheric compositions for Earth and Venus. 
 

Table 4.1 

 Earth Venus 

Distance from Sun 
/ millions of km 150 108 

Surface temperature 
/ °C 15 462 

Composition of 
atmosphere 

78% N2 
21% O2 

0.03% CO2 
(plus other gases) 

97% CO2 
(plus other gases) 

 

  
 (a) On both Earth and Venus, there are evidence of sulfur dioxide in their 

atmospheres. 
Suggest a possible source of sulfur dioxide in the atmosphere of Venus. 

   [1] 
    
 (b) There is more sulfur dioxide in the atmosphere of Venus than in that of 

Earth. Sulfur dioxide dissolves in water droplets present in the atmosphere 
of Venus. 
Predict, with a reason, the pH of water found on Venus. 

   
   [2] 
    
    
 (c) Rainwater never reaches the surface of Venus.  

Use the information in the table to suggest the reason. 
   
   
   
   [2] 
    
 (d)(i) On Earth, besides sulfur dioxide, nitrogen oxides are also found in its 

atmosphere. 
Explain in brief details, how nitrogen oxides come about on Earth. 

   
   
   
   [2] 
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  (ii) What impact would the presence of sulfur dioxide and nitrogen oxides have 
on humans and buildings? 

   
   
   
   
   
   [3] 
   
  [Total: 10] 
    
    
5 12.16 g of anhydrous iron (II) sulfate was heated. It decomposed, according to the 

equation shown. 
 

2FeSO4 (s)  Fe2O3 (s) + SO2 (g) + SO3 (g) 
  
 (a) Calculate the mass of iron (III) oxide formed. 
   

 
 
 
 
 
 [3] 

    
 (b) What is the total volume of gases produced (at r.t.p.) at the end of this 

decomposition reaction? 
 

 

 
 
 
 
 
 [2] 

    
 (c) Sulfur dioxide decolourises acidified potassium manganate (VII) solution. 

What can be said of its nature? Explain your answer. 
   
   
   
   [2] 
    
  [Total: 7]   
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6 (a) Complete the Table 6.1. 
 

 

 
Table 6.1 

solution approximate 
pH 

(i) 0.2 mol/dm3 hydrochloric acid  

(ii) 0.1 mol/dm3 sodium hydroxide  

(iii) a mixture of 20 cm3 of (i) and 40 cm3 of (ii)  
 

[3] 
   
 (b) Table 6.2 lists the solubility of some substances in cold water. 

 
Table 6.2 

substance solubility in cold water 
ammonium chloride soluble 

calcium chloride soluble 

calcium sulfate insoluble 

lead (II) carbonate insoluble 

lead (II) chloride insoluble 

lead (II) nitrate soluble 

sodium carbonate soluble 

sodium sulfate soluble 
 

   
  (i) Which two substances from Table 6.2, when dissolved in water, can be 

mixed to form each of the following precipitates? 
   
  calcium sulfate: 1.   
   2.   
   
  lead (II) carbonate: 1.   
   2.   
   [2] 
    
  (ii) How could you prepare a pure sample of powdered lead (II) chloride from 

using two substances from Table 6.2? 
   
   
   
   [3] 
    
  [Total: 8] 
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Section B 
Answer any two questions in this section. 

Write your answers in the spaces provided. 
 

7 Iron is extracted from its ore using coke in a blast furnace in Fig. 7.1. 

 
Fig. 7.1 

 
 (a) Name the ore of iron that is mainly iron (III) oxide. 
   [1] 
    
 (b) Describe the reactions occurring in the blast furnace. 

In your answer, include 
 two reasons for using coke in the blast furnace; 
 a chemical equation for the reduction of iron (III) oxide; 
 an explanation for using limestone in the blast furnace. 

   
   
   
   
   
   
   
   
   
   
   
   [5] 
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 (c) Crude iron, also called pig iron, is first obtained from the blast furnace. 
This form of iron has high carbon content, making it very brittle. From 
your knowledge of iron and its alloys, explain its brittleness. 

   
   
   
   [2] 
    
 (d) Iron reacts with dilute sulfuric acid, producing iron (II) sulfate solution as 

one of the products. When aqueous hydrogen peroxide is added to this 
solution of iron (II) sulfate, a yellow solution was formed.  
Explain this change. 

   
   
   
   [2] 
    
  [Total: 10] 
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8 Zinc reacts with hydrochloric acid to produce zinc chloride and hydrogen gas. 
  
 (a) Write the balanced chemical equation for this equation.  
   [1] 
    
 An investigation was carried to find out how fast different metals reacted with an 

acid.     Zinc powder and iron powder were reacted separately with excess dilute 
hydrochloric acid, using the set up shown in Fig. 8.1 below. 

 
Fig. 8.1 

 
The volume of gas produced was measured and recorded every 10 seconds. 
 
Three different experiments were conducted, according to the following: 

 50 cm3 hydrochloric acid and 0.15 g of zinc powder 
 50 cm3 hydrochloric acid and 0.15 g of iron powder 
 50 cm3 hydrochloric acid and 0.075 g of zinc powder mixed with 0.075 g 

of iron powder 
 
The first two sets of results were plotted in the graph in Fig. 8.2 below. 

 
Fig. 8.2 
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 (b)(i) What was the rate of reaction of iron during the first 30 seconds of 
reaction? 

   
 
 
 

rate of reaction = ……….. cm3/s [1] 
    
  (ii) Predict the total volume of hydrogen formed for the third experiment. 
   

 
 
 

Total volume of hydrogen = ……….. cm3 [1] 
    
 (c) Using the mass of zinc, calculate the minimum concentration of 

hydrochloric acid used in the investigation. 
   

 
 
 
 
 
 
 
 

 

  

[3] 
    
 (d) (i) How would the experiment differ, if the concentration of acid be doubled? 
   [2] 
    
  (ii) Explain your answer for (d)(i). 
   
   
   
   [2] 
    
   [Total: 10] 
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9 (a)(i) In the space below, draw the “dot and cross” diagram for potassium 
chloride, showing only the outershell electrons. 

   
 
 
 
 
 
 
 
 
 [2] 

    
  (ii) How does the structure of a molecule of chlorine differ from this? 
   
   [1] 
    
 (b) 

An experiment was carried out to determine the trend in reactivity of 
halogens. Table 9.1 shows the results obtained when solutions of 
halogens were added to different halide solutions. 

Table 9.1 

 
    
  (i) Use the results in the table to give the order of reactivity of the halogens. 

Explain your answer. 
   
   
   
   
   
   [3] 
    
  (ii) Write a balanced chemical equation for any of the reactions. 
   [1] 
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 (c) When silver nitrate solution is added to a solution of potassium bromide, 
a cream precipitate of silver bromide is formed. The following reaction 
takes place. 
 
AgNO3 (aq) + KBr (aq)  KNO3 (aq) + AgBr (s) 
 
Calculate the mass of silver nitrate needed to form 47 g of silver bromide. 

   
 
 
 
 
 
 
 
 

 

   

   

  

[3] 
    
  [Total: 10] 

 
 

------- End of Paper ------ 
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