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SECTION A

1. Hydrogen peroxide decomposes into water and oxygen.

2H2O2 → 2H2O + O2

 The reaction is very slow but becomes faster if manganese(IV) oxide is added.  The 
manganese(IV) oxide does not get used up during the reaction.

 (a) What is the role of the manganese(IV) oxide in this reaction?

   .......................................................................................................................................
(1)

 (b) The graph shows how the volume of oxygen collected changed with time when 1 g of 
small lumps of manganese(IV) oxide were added to 10 cm3 of hydrogen peroxide.

  Sketch on the axes above the results obtained when

  (i) the experiment is repeated using 1 g of powdered manganese(IV) oxide.
   Label this sketch A. (2)

  (ii) the same volume of hydrogen peroxide is used but 5 cm3 of water is added to it 
before the manganese(IV) oxide is added.

   Label this sketch B. (2)

 (c) Describe a test for oxygen gas.

  Test  ................................................................................................................................

  Result  ............................................................................................................................
(2)
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Q1

(Total 7 marks)
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2. The decomposition of ammonium chloride is a reversible reaction.

NH4Cl(s)  NH3(g) + HCl(g)

 (a) How is this reaction made to go in the forward direction?

   .......................................................................................................................................
(1)

 (b) Concentrated hydrochloric acid gives off hydrogen chloride gas.
  Concentrated ammonia solution gives off ammonia gas.

  An experiment is set up.

  After a few minutes a white solid forms inside the tube.  The solid forms when 
ammonia gas reacts with hydrogen chloride gas.

  (i) Name the process by which the ammonia and hydrogen chloride particles move 
inside the tube.

    ................................................................................................................................
(1)

  (ii) What is the white solid that forms inside the tube?

    ................................................................................................................................
(1)

cotton wool 
soaked in concentrated 
hydrochloric acid 

glass 
tube

cotton wool 
soaked in concentrated 
ammonia solution

cotton wool 
soaked in concentrated 
hydrochloric acid 

glass 
tube

cotton wool 
soaked in concentrated 
ammonia solution

white solid 
formed here
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  (iii) What does the position of the white solid tell you about the relative speeds at 
which the ammonia and hydrogen chloride particles move?

    ................................................................................................................................

    ................................................................................................................................
(1)

  (iv) The experiment is repeated with a strip of damp red litmus paper placed along the 
inside of the tube.

   State the colour of the litmus paper at A and B when the white solid forms.

   A .............................................................................................................................

   B .............................................................................................................................
(2) Q2

(Total 6 marks)

cotton wool 
soaked in concentrated 
hydrochloric acid 

glass 
tube

cotton wool 
soaked in concentrated 
ammonia solution

damp red 
litmus paper

A B
× ×
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3. The alkenes are a homologous series of unsaturated hydrocarbons.

 (a) (i) Tick two boxes that are correct statements about members of an homologous 
series.

   They have similar chemical properties 

   They have the same displayed formula 

   They have the same general formula 

   They have the same physical properties 

   They have the same relative formula masses 

(2)

  (ii) What is meant by the term unsaturated?

    ................................................................................................................................

    ................................................................................................................................
(1)

 (b) Alkenes react with bromine water.  Ethene is the simplest alkene.

  (i) Bromine water is added to ethene.  State the starting and finishing colours of the 
reaction mixture.

   Colour at start  ........................................................................................................

   Colour at finish  ......................................................................................................
(2)

  (ii) Complete the equation by drawing the displayed formula of the product.

(1)

Br–Br +

H

C=C

H

H H

→
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 (c) Isomers are compounds that have the same molecular formula but different displayed 
formulae.

  Draw the displayed formulae of two isomers that have the molecular formula C4H8.

(2) Q3

(Total 8 marks)
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4. Sodium is a very reactive metal.  It floats on water and reacts rapidly with water.

 A small piece of sodium is placed in a trough of water.  A reaction takes place and 
hydrogen gas is given off.

 (a) (i) Give two observations, other than the sodium floating, that you could make 
during the reaction.

   1  .............................................................................................................................

   2  .............................................................................................................................
(2)

  (ii) Write a word equation for the reaction.

    ................................................................................................................................
(1)

  (iii) Universal indicator is added to the water in the trough.  State what colour it turns 
and explain why.

   Colour  ....................................................................................................................

   Explanation  ............................................................................................................

    ................................................................................................................................
(2)
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 (b) A piece of sodium is heated in a Bunsen flame.  The sodium catches fire and reacts 
with the oxygen in the air.  The product is sodium oxide.

  (i) The diagrams show the electron arrangement in an atom of sodium and an atom 
of oxygen.

   Sodium oxide contains ionic bonds.  Describe what happens, in terms of electrons, 
when sodium reacts with oxygen.

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................
(3)

  (ii) What is the chemical formula of the sodium oxide made in this reaction?

    ................................................................................................................................
(1)

TOTAL FOR SECTION A: 30 MARKS

Q4

(Total 9 marks)

Na O
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SECTION B

5. Crude oil is a source of hydrocarbons.

 (a) Explain what is meant by the term hydrocarbons.

   .......................................................................................................................................

   .......................................................................................................................................
(2)

 (b) Some long-chain hydrocarbons are converted into more useful products by a chemical 
process.  Name this process and describe how it is carried out.

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................
(3)

 (c) Some hydrocarbons, such as methane, are used as fuels.  When methane undergoes  
incomplete combustion, carbon monoxide is formed.

  (i) Write a chemical equation for this reaction.

    ................................................................................................................................
(2)

  (ii) Explain why it is dangerous to breathe air containing carbon monoxide.

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................
(2) Q5

(Total 9 marks)
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6. Some batteries contain ammonium chloride.

 A teacher asks a student to describe a test to show if a battery contains ammonium 
chloride.

 The student says that ammonium chloride is made up of ammonium ions and chloride ions 
which must be tested for separately.

 (a) Give the formula of each of the ions in ammonium chloride.

  Ammonium ion  .............................................................................................................

  Chloride ion  ..................................................................................................................
(2)

 (b) She warms a sample of the battery contents with sodium hydroxide solution and 
checks that the gas given off is ammonia.

  Write a chemical equation for the reaction that occurs between ammonium chloride 
and sodium hydroxide.

   .......................................................................................................................................

   .......................................................................................................................................
(2)

 (c) She stirs a sample of the battery contents with water and then removes the insoluble 
material before testing for chloride ions.

  Name the reagent she adds to test for chloride ions.
  Describe the observation she makes when the test is positive.
  Write a chemical equation for the reaction that occurs.

  Name of reagent  ...........................................................................................................

  Observation  ...................................................................................................................

  Equation  ........................................................................................................................

   .......................................................................................................................................
(3) Q6

(Total 7 marks)
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7. Three of the elements in Group 7 of the Periodic Table are chlorine, bromine and iodine.

 (a) Give the electronic configuration of chlorine.

   .......................................................................................................................................
(1)

 (b) How many electrons are there in the outer shell of an atom of iodine?

   .......................................................................................................................................
(1)

 (c) Bromine reacts with hydrogen to form hydrogen bromide.  The equation for the 
reaction is

Br2(g) + H2(g) → 2HBr(g)

  Describe the colour change occurring during the reaction.

  Colour change  ...............................................................................................................
(2)

 (d) Hydrogen bromide and hydrogen chloride have similar chemical properties.

  (i) A sample of hydrogen bromide is dissolved in water.

   A piece of blue litmus paper is placed in the solution.  State, with a reason, the 
final colour of the litmus paper.

   Colour  ....................................................................................................................

   Reason  ...................................................................................................................

    ................................................................................................................................
(2)

  (ii) A sample of hydrogen bromide is dissolved in methylbenzene.

   A piece of blue litmus paper is placed in the solution.  State, with a reason, the 
final colour of the litmus paper.

   Colour  ....................................................................................................................

   Reason  ...................................................................................................................

    ................................................................................................................................
(2) Q7

(Total 8 marks)
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8. A sample of iron contains two isotopes.

 (a) What are isotopes?

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................
(2)

 (b) (i) Complete the table for the isotopes of iron.

Atomic 
number

Mass 
number

Number of 
protons

Number of 
neutrons

Percentage of each 
isotope in sample

26 28 8

26 56 92

(3)

  (ii) Use information from the table to calculate the relative atomic mass of the sample 
of iron.  Give your answer to one decimal place.

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................
(2)

 (c) Why do the two isotopes of iron have the same chemical properties?

   .......................................................................................................................................

   .......................................................................................................................................
(1) Q8

(Total 8 marks)
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9. The diagrams represent three substances containing carbon atoms.

  X Y Z

 (a) Choose from the letters X, Y and Z to select the answers in this part.

  (i) State which diagram or diagrams represent

   a compound of carbon  ...........................................................................................

   allotropes of carbon  ...............................................................................................
(2)

  (ii) State which diagram or diagrams represent substances that have

   covalent bonds  .......................................................................................................

   intermolecular forces  .............................................................................................
(2)

  (iii) Which of the substances has the lowest boiling point?  Explain why.

   Substance  ...............................................................................................................

   Explanation  ............................................................................................................

    ................................................................................................................................

    ................................................................................................................................
(3)

  (iv) Which of the substances is the best lubricant?  Explain why.

   Substance  ...............................................................................................................

   Explanation  ............................................................................................................

    ................................................................................................................................

    ................................................................................................................................
(3)
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 (b) Explain why substance Z has a high sublimation point.

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................
(2) Q9

(Total 12 marks)
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10. The reaction used to manufacture ammonia is

N2(g) + 3H2(g)  2NH3(g)    ∆H = −92 kJ/mol

 (a) To obtain a reasonable yield of ammonia the reaction is carried out at a temperature 
of 450 °C and a pressure of 250 atmospheres.

  Predict what will happen to the yield of ammonia in the equilibrium mixture if the 
conditions are changed as follows.

  Temperature is increased  ..............................................................................................

  Pressure is decreased  ....................................................................................................
(2)

 (b) The temperature of a mixture of nitrogen, hydrogen and ammonia gases is decreased 
until all the gases have liquefied.

  (i) Describe two changes in the movement of gas molecules as a gas liquefies.

   1  .............................................................................................................................

    ................................................................................................................................

   2  .............................................................................................................................

    ................................................................................................................................
(2)

  
(ii)

 
Molecule N2 H2 NH3

Heat of vaporisation (kJ/mol) 2.8 0.45 23

   Use the values in the table to predict which of the three gases will be the last to 
liquefy.

    ................................................................................................................................
(1)
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 (c) Draw a dot and cross diagram to show the arrangement of outer electrons in a 
molecule of nitrogen.

(2) Q10

(Total 7 marks)



Leave 
blank

19

*N26277A01920*

11. (a) A solution was made by dissolving 1.62 g of hydrogen bromide, HBr, in 250 cm3 of 
water.

  (i) Calculate the relative formula mass of hydrogen bromide.  Use data from the 
Periodic Table on page 2.

    ................................................................................................................................

    ................................................................................................................................
(1)

  (ii) Calculate the amount, in moles, of hydrogen bromide in a 1.62 g sample.

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................
(2)

 (b) A student does a titration to find the concentration of the solution of hydrogen 
bromide.

  The hydrogen bromide solution is neutralised by adding sodium hydroxide solution.

  (i) Write a chemical equation for this neutralisation reaction.

    ................................................................................................................................
(1)

  (ii) The student transfers 25.0 cm3 of the hydrogen bromide solution to a conical 
flask and adds a few drops of an indicator.

   After adding 30.0 cm3 of sodium hydroxide solution, the indicator changes 
colour.

   State which apparatus the student uses to measure the volume of

   the hydrogen bromide solution  ..............................................................................

   the sodium hydroxide solution added  ...................................................................
(2)

  (iii) Suggest the name of an indicator (other than litmus), and its colour change, that 
could be used to check when neutralisation was complete.

   Name of indicator  ..................................................................................................

   Colour change  ........................................................................................................
(3)

TOTAL FOR SECTION B: 60 MARKS

TOTAL FOR PAPER: 90 MARKS

END

Q11

(Total 9 marks)
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