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SECTION A

Read the article in the Resource Booklet and answer all the questions that follow.

1. (a) Refer to Figure 1. Identify the functional group common to all alcohols. [1]

 

 (b) Propanol is another alcohol. Draw its displayed formula and give its molecular formula.
   [2]

  Displayed formula

  Molecular formula ………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .…………….

 (c) Use the information to calculate how many million barrels of ethanol were produced in 
Brazil in 2010. [3]

 ………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .……………. million barrels

 (d) Give the reason why the data collected using the equipment in Figure 4 gives a smaller 
energy content value for ethanol than that shown in Figure 5. State how the experiment 
could be improved to give a value closer to the actual value. [2]
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 (e) Use Figure 5 to describe the relationship between the carbon : hydrogen ratio and energy 

content for the fuels. [3]

 

 

 

 

 

 

 (f) A student looked at Figure 5 and concluded that “hydrogen is a better fuel than ethanol”. 

  Discuss this statement using information from the table and your knowledge of fuels. 
  Give advantages and disadvantages of both fuels. [4]
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SECTION B

Answer all questions.

2. (a) The diagram shows how the electrolysis of lead bromide can be carried out in the 
laboratory.
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anode

heat

cathode

molten lead bromide

 (i) Give the reason why the lead bromide must be molten for electrolysis to take 
place. [1]

 

 (ii) Draw arrows on the diagram to show the movement of the lead and bromide ions 
during electrolysis. [1]

 (iii) Balance the following electrode equation to show what happens to the bromide ions 
during the process. [1]

  Br –     –                e–                     Br2

Br –

Pb2+

Br –
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 (b) Taylor wanted to find out how the amount of lead produced during the process varied with 

time. He recorded the mass of lead formed after six different times. His results are shown 
in the table.
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Time (s) Mass of lead formed (g)

30 0.14

60 0.29

90 0.45

120 0.59

150 0.76

180 0.90

 (i) Describe the trend in the results. [2]

 

 

 

 (ii) Assuming that all of the lead was deposited on the electrode, suggest how Taylor 
was able to determine the mass of lead formed after a given time. [2]
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3. The reaction between magnesium and dilute hydrochloric acid produces hydrogen gas and a 
solution of magnesium chloride.  

magnesium    +    hydrochloric acid                       magnesium chloride    +    hydrogen

 The graph shows the volume of hydrogen formed when Casey carried out this reaction using 
magnesium ribbon and excess dilute hydrochloric acid at 40 °C.
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 (a) Sketch on the grid, the graph that would be obtained if Casey repeated the experiment 
using the same length of magnesium ribbon with the dilute hydrochloric acid still in excess 
but at 20 °C. Explain your graph using particle theory. [3]
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 (b) Reactions that produce a gas can also be investigated by recording the loss of mass over 

time.
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247.31g

cotton wool

hydrochloric acid
magnesium ribbon

balance resolution = 0.01 g

  Calculate the mass of hydrogen gas produced in the initial experiment. Use this answer 
to evaluate the suitability of the above apparatus for investigating this reaction.

  The volume of 1 mol of hydrogen gas is 24 000 cm3 at room temperature and pressure.
   [3]

 Mass of hydrogen = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g
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4. A teacher wanted her class to investigate the reactivity of the halogens. She gave each group of 
students the following chemicals.
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chlorine water           bromine water           iodine water

sodium iodide solution           sodium chloride solution           sodium bromide solution

 (a) Explain how the students would use these chemicals to show the order of reactivity of the 
halogens. Include the expected results in your answer. [4]

 

 

 

 

 

 

 

 

 (b) Explain, in terms of their electronic structures, the trend in reactivity of the halogens. [2]
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5. You have been given an unlabelled bottle thought to contain iron(III) sulfate solution.

 (a) Describe how you would identify the iron(III) ions in the solution. Give the ionic equation 
for the reaction. [4]

 

 

 

 

 (b) Describe how you could test for the presence of sulfate ions in the solution. Include the 
names of both products formed. [3]
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6. Sodium oxidises when left exposed to the air. The equation for the reaction is shown.

4Na     +     O2          2Na2O

 (a) Cain and James wanted to show experimentally that the formula of sodium oxide is Na2O. 
They left a piece of sodium in a gas jar of pure oxygen for one week.
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gas jar

oxygen

sodium

weighing boat

  They recorded the mass of the weighing boat and its contents at the start of the experiment 
and then again after one week.

Mass of weighing boat 5.90 g

Mass of weighing boat and sodium at the start 7.51 g

Mass of weighing boat and contents after one week 7.88 g

 (i) Using the results from the experiment, calculate the simplest formula of sodium 
oxide. Show your working. [3]

  Simplest formula  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (ii) Describe what Cain and James would need to do to show whether the experiment 

is reproducible. [2]

 

 

 

 

 (b) The correct formula for sodium oxide is Na2O. If all weighings were correct and no product 
was lost, suggest two reasons that could explain the difference between the correct 
formula of sodium oxide and the formula calculated in part (a)(i). [2]
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7. (a) Describe and explain the similarities and differences seen when ethanoic acid and 
hydrochloric acid of equal concentration react with sodium carbonate. Include relevant 
equations in your answer. [6 QER]
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 (b) A group of students were asked to investigate the concentration of the ethanoic acid, 
CH3COOH, in a bottle of white vinegar.

Distilled White
Vinegar

contains 1.5 g of
ethanoic acid

(CH3COOH) per
100 cm3 of vinegar

avoid contact with eyes

  They added sodium hydroxide solution of concentration 0.20 mol / dm3 a little at a time to 
20.0 cm3 of the vinegar and a few drops of indicator until the indicator just changed colour.

  The apparatus used and the results collected are shown below.  

sodium hydroxide solution (0.20 mol / dm3)

20.0 cm3 of vinegar and indicator

Trial Run 2 Run 3

Volume of sodium
hydroxide added (cm3) 26.4 24.9 25.1
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 Ethanoic acid in the vinegar reacts with sodium hydroxide solution as shown in the following 

equation.

CH3COOH     +     NaOH          CH3COONa     +     H2O

 (i) Use this information, together with the results collected, to calculate the concentration of 
the ethanoic acid in mol / dm3. [4]

 Concentration = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mol / dm3

 (ii) Use your answer to part (i) to show whether or not the information on the label is 
correct. [2]
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FORMULAE FOR SOME COMMON IONS

POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula

aluminium
ammonium
barium
calcium
copper(II)
hydrogen
iron(II)
iron(III)
lithium
magnesium
nickel
potassium
silver
sodium
zinc

Al3+

NH4
+

Ba2+

Ca2+

Cu2+

H+

Fe2+

Fe3+

Li+

Mg2+

Ni2+

K +

Ag+

Na+

Zn2+

bromide
carbonate
chloride
fluoride
hydroxide
iodide
nitrate
oxide
sulfate

Br –

CO3
2–

Cl–

F –

OH–

I –

NO3
–

O2–

SO4
2–
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