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Answer all questions. 
 
1.  (a) One of the main stages in the manufacture of sulfuric acid is the reaction 

between sulfur dioxide and oxygen to form sulfur trioxide. 
 
  (i) Write the balanced symbol equation which represents this reaction.[3] 
 
  .....................................   +   .................................  ⇋  ..................................... 
 
  (ii) The graph below shows how the percentage yield of sulfur trioxide 

changes with temperature between 300°C and 800°C. 
 

 
   Use the graph to find the increase in percentage yield if the 

temperature is reduced from 650 °C to 450 °C.  [2] 
 
 
 
 
 
    increase in percentage yield =.......................... % 
 
  (iii) One molecule of sulfur trioxide reacts with one molecule of sulfuric 

acid to form one molecule of oleum as the only product. 
 
   Write a balanced symbol equation for this reaction.  [2] 
 
  .....................................   +   .................................  →  ..................................... 
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 (b) A few drops of concentrated sulfuric acid were added to some crystals of 
hydrated copper(II) sulfate, CuSO4.5H2O 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Describe two changes that would be seen in the appearance of the copper(II) 

sulfate and state the property that the concentrated sulfuric acid displaying.  
    [3] 
 
 ………………………………………………………………………………………………….. 
 
 ………………………………………………………………………………………………….. 
 
 ………………………………………………………………………………………………….. 
 
 ………………………………………………………………………………………………….. 
 

 
10 
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2. (a) Potassium reacts with oxygen to form potassium oxide.  The diagram below 
can be used to show the electronic changes that take place as potassium 
oxide is formed. 

 
  

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (i) Draw arrows on the diagram to show the movement of electrons that 

leads to the formation of ions. [1] 
 
  (ii) Write in the boxes, the electronic configurations of the potassium and 

oxide ions formed.  Include the charges on these ions. [2] 
 
 
 
 (b) Using the electronic structures shown, complete the diagram to show the 

covalent bonding in a molecule of water, H2O.  [2] 
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 (c)  Table 1 shows some properties associated with three different types of 
structure. 

 

Structure Particle model Melting point and 
boiling point 

Electrical 
conductivity 

giant ionic consists of charged ions high only when molten 
or in solution 

giant 
covalent 

single molecules consisting 
of very many atoms high poor 

simple 
covalent 

small molecules, each 
consisting of a few atoms low poor 

 
Table 1 

   
 
  Table 2 lists some properties of four substances, A, B, C and D.  
 

Substance Melting point (°C) Boiling point (°C) Electrical 
conductivity 

A ‒182 ‒161 poor 

B 3550 4827 poor 

C 1085 2562 good 

D 801 1413 good when 
dissolved 

 
Table 2 

 
  Give the letter of the substance, A, B, C or D that does not have a structure 

listed in Table 1.  Give the reason for your answer.   [2] 
 
  Substance  .................. 
 
  Reason  ........................................................................................................... 
 
  ........................................................................................................................... 
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 (d) The diagram shows a model that can be used to represent the structure of a 
metal. 

 

 
 
  Use this model to explain three properties that are typical of metals. [3] 
 
 ………………………………………………………………………………………………….. 
 
 ………………………………………………………………………………………………….. 
 
 ………………………………………………………………………………………………….. 
 
 ………………………………………………………………………………………………….. 
 

 
10 
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3. The following passage gives some information about how wine makers convert 
grapes into wine: 

 
 
 
“Grapes contain sugar.  When picked at the right time, the grapes are 
crushed and the juices are collected.  They are covered with a layer of 
yeast solution and a chemical reaction takes place.  During the 
reaction, the yeast transforms the sugars from the grapes into carbon 
dioxide and alcohol.  This way of making alcohol has been used for 
thousands of years and is known as fermentation.” 
 
 
 
 
 

 (a) During the fermentation reaction, frothy bubbles form. Why does this happen?  
Tick () the correct answer.  [1] 

 
bubbles form because alcohol is produced and turns into a gas 
   

  
bubbles form because of the yeast reproducing 
  

  
bubbles form because a gas, carbon dioxide, is produced 
  

  
bubbles form because the grape juice turns into a vapour 
   

 
  
 (b) During the reaction, the yeast transforms the sugar in the grapes into carbon 

dioxide and alcohol.   
 
  Where do the carbon atoms that are present in the carbon dioxide and 

alcohol come from?  Complete the following table. [3] 
 

Suggested explanation of where the 
carbon atoms come from 

Is this correct? 
Yes/No 

some carbon atoms come from the sugars ............... 

some carbon atoms come from the yeast ............... 

some carbon atoms come from the solution ............... 
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 (c) During the fermentation process, carbon dioxide gas is produced. 
 
  Three separate fermentation experiments were set up as shown below and 

left for 1 hour.  State and explain what you would expect to happen to the 
mass of each experiment after one hour. [3] 

 

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

 
7 
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4. (a) On Anglesey, there is a large copper mine called Parys Mountain.  Unwanted 
rock from the mining process has been dumped forming waste tips.  As 
rainwater passes through the waste tips it dissolves copper salts.  One of the 
salts is copper(II) sulfate. 

 
  During the 18th century, large shallow pits were dug all over the mountain.  

These filled with rainwater.  Scrap iron was placed into the water and after a 
few months the pits were drained and copper-rich sludge was collected. 

 

 
 
 
  Explain the reaction taking place in the pits.  Give the names of the products 

formed.  [3] 

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

(b) A similar reaction takes place between copper and silver nitrate.  One of the 
products formed is copper(II) nitrate, Cu(NO3)2. 

 
  Write the balanced symbol equation for this reaction. [2] 
 
 
……………………… + ……………………… →  ………………………  +  ………………………. 
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 (c) Three students individually investigated the mass of copper formed when 
increasing amounts of magnesium powder were added to 50 cm3 of copper(II) 
sulfate solution. 

 
 
 
 
 
 
 
 

 Each pupil added 0.1 g of magnesium to 50 cm3 of copper(II) sulfate solution 
and stirred the mixture until no more magnesium remained. 

 They filtered, dried and weighed the copper formed. 
 They repeated the experiment using 0.15, 0.20 and 0.25 g of magnesium 

powder and a new 50 cm3 of copper(II) sulfate solution each time. 
 
  The results they obtained, as well as the theoretical results are shown in the 

following table. 
 

Mass of 
magnesium 
added (g) 

Mass of copper formed (g) 

Student 
1 

Student 
2 

Student 
3 

Mean 
result 

Theoretical 
result 

0.10 0.15 0.13 0.14 0.14 0.26 

0.15 0.25 0.21 0.23 0.23 0.40 

0.20 0.35 0.37 0.28 0.36 0.54 

0.25 0.41 0.45 0.39 0.40 0.68 
 
 
  (i) Circle the anomalous results not used in calculating the mean 

masses of copper.  [1] 
 
  (ii) Using the information in the table, describe the relationship between 

the mass of magnesium added and the mass of copper formed. [1] 
 
  …………………………………………………………………………………………. 
 
  …………………………………………………………………………………………. 
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  (iii) Using the information in the table, state whether the evidence 
supporting your conclusion in part (ii) is strong or weak.  Give a 
reason for your answer. [1] 

 
  …………………………………………………………………………………………. 
 
  …………………………………………………………………………………………. 
 
  (iv) The mean values calculated are lower than the theoretical values.  

Suggest two possible reasons for this difference.   [2] 
 
  …………………………………………………………………………………………. 
 
  …………………………………………………………………………………………. 
 
  …………………………………………………………………………………………. 
 
  …………………………………………………………………………………………. 
 
  (v) Use the results to predict the theoretical mass of copper that would 

be deposited when a mass of 0.35 g of magnesium is added.  Give a 
reason for your answer.  [2] 

 
   Theoretical mass deposited =  ....................................... g 
 
   Reason   ……………………………………………………………………... 
 
   ………………………………………………………………………………… 
 
 

 
12 
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5. (a) Crude oil is a mixture of hydrocarbons. 
 
  (i) Describe briefly how crude oil was formed. [2] 
 
  ............................................................................................................................ 
 
  ............................................................................................................................ 
 
  ............................................................................................................................ 
 
  ............................................................................................................................ 
 
  (ii) Explain how crude oil is separated into different fractions. [4] 
 
  …………………………………………………………………………………………. 
 
  …………………………………………………………………………………………. 
 
  …………………………………………………………………………………………. 
 
  …………………………………………………………………………………………. 
 
  …………………………………………………………………………………………. 
 
  …………………………………………………………………………………………. 
 
  …………………………………………………………………………………………. 
 
  …………………………………………………………………………………………. 
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 (b) Some countries use ethanol as a fuel for their cars instead of petrol.  The 
following diagram shows the chemical changes that occur as ethanol burns. 

 
 
 
 
 
 
 
 
 
 
  
  The bond energies relating to the bonds in the above diagram are shown in 

the table. 
 
 

Bond Bond energy (kJ) 

O = O 496 

C—H 413 

C—C 347 

C—O 358 

O—H 464 

C = O 743 

 
   
  Use this information to show that the reaction is exothermic and that the 

overall energy change is ‒1034 kJ.  [5] 
 
 
 
 
 
 
 
 
 
 
 
 
 ………………………………………………………………………………………………….. 
 
 ………………………………………………………………………………………………….. 
 

 
11 

 
  

3O2 3H2O 2CO2 

Remember that CO2 contains 
double bonds only 

PMT



GCSE CHEMISTRY Sample Assessment Materials 126 

© WJEC CBAC Ltd. 

6. The following diagram shows the structures of six organic compounds. 

 
 (a) Complete the table below by giving the name of the family to which each pair 

of compounds belongs and the general molecular formula for that family.   [2] 
 
 

Pair of 
compounds 

Family to which the pair of 
compounds belong 

General molecular 
formula for the family 

A and C   

B and D   

 
  
 (b) Describe a chemical test that could be carried out to distinguish between 

compounds C and E compounds.    [2] 
 
 ………………………………………………………………………………………………….. 
 
 ………………………………………………………………………………………………….. 
 
 ………………………………………………………………………………………………….. 
 
 ………………………………………………………………………………………………….. 
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 (c) Compound C is one of two isomers that have the molecular formula C4H10. 
 
  (i) Give the meaning of the term isomer. [1] 
 
  …………………………………………………………………………………………. 
 
  …………………………………………………………………………………………. 
 
  (ii) Draw the structure of the other isomer of C4H10. [1] 
 
 
 
 
 
 
 
 
 
 
 
 
 (d) Identify from compounds A-F, one compound other than C that has an 

isomer.  Draw the structure of its isomer and give its systematic name.  [2] 
 
  Compound   ..................................... 
 
  Structure 
 
 
 
 
 
 
 
 
  Name   .................................................... 
 

 
8 
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7. (a) A student carries out a series of chemical tests on three unknown solutions, 
A, B and C.  Her results are recorded in the table below. 

 
  Use all the information to identify reagents X and Y and solutions A and B. [4] 
  

 Add dilute 
HCl 

Add 
BaCl2(aq) 

Add 
reagent X 

Add 
reagent Y 

A no reaction 
white 

precipitate 
forms 

pale green 
precipitate 

forms 
no reaction 

B fizzes no reaction pungent smell 
given off 

white 
precipitate 

forms 

C no reaction no reaction no reaction 
yellow 

precipitate 
forms 

 
   
 
  Reagent X .................................................... 
 
  Reagent Y .................................................... 
 
  Solution A   .................................................... 
    
  Solution B .................................................... 
 
 
  
 (b) Give the balanced symbol equation for the reaction that takes place between 

sodium carbonate and dilute nitric acid. [2] 
 
    
  Na2CO3  +              HNO3    →             ..............  +  ..............  +  .............. 
 
 
 
 (c) The equation below represents the reaction occurring between copper(II) 

chloride solution and sodium hydroxide solution. 
 

CuCl2   +   2NaOH   →   Cu(OH)2   +   2NaCl 
 
  Write the ionic equation for this reaction.  Include state symbols.  [2] 
 
 
  ..............................  +  ..............................  →     .............................................. 
 
 

 
8 
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8. The diagram below shows an electrolysis cell used in the extraction of aluminium 
from aluminium oxide. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Describe and explain how this process works, including relevant equations.  [6 QER] 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 

 
6 
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9. (a) Richard prepared a solution of sodium hydroxide, NaOH, by dissolving 2.40 g 
of sodium hydroxide pellets in 250 cm3 of water. 

 
  Calculate the concentration of the sodium hydroxide solution in mol/dm3. [2] 
 

Mr(NaOH) = 40 
 
 
 
 
 
 
 
    concentration = ................................... mol/dm3 

 
 
 (b) Sulfuric acid reacts with sodium hydroxide according to the following 

equation.  
 
   H2SO4    +    2NaOH    →    Na2SO4    +    2H2O 
 
 
  Richard used his sodium hydroxide solution to determine the concentration of 

a sample of dilute sulfuric acid. 
 
  He measured exactly 25.0 cm3 of the sodium hydroxide solution and titrated it 

against the sulfuric acid using the following apparatus. 
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  (i) Explain why a burette is used to add the sulfuric acid. [2] 
 
  …………………………………………………………………………………………. 
 
  …………………………………………………………………………………………. 
 
  (ii) The results of the titration are shown in the following table. 
 
  

Titration 1 2 3 4 

Volume of sulfuric acid used (cm3) 17.3 15.9 16.1 16.0 

 
 
   Use the results of the titrations to calculate the concentration of the 

dilute sulfuric acid in mol/dm3.  [4] 
 
 
 
 
 
 
 
 
 
 
 
 
 
    concentration = ................................... mol/dm3 

 
 

 
8 

 
 

END OF PAPER 
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Avogadro's number, L = 6 × 1023 
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