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Section A
These questions are about the task, the determination of the composition of a mixture.
You should use your Task Sheet and your Candidate Results Sheet to answer these questions.

Answer all questions in the spaces provided.

1 Record the average titre from your Candidate Results Sheet.
[1 mark]
2 The concentration of the hydrochloric acid used was 0.0985 mol dm™.
Calculate the amount, in moles, of HCL in 25.0 cm? of this hydrochloric acid.
[1 mark]
3 Use your answers from Questions 1 and 2 to calculate the concentration, in mol dm=,
of sodium hydroxide in solution A. Show your working.
Give your answer to the appropriate precision.
[2 marks]

4 Use your answer from Question 3 to calculate the concentration, in g dm‘3, of
sodium hydroxide in solution A.

(If you were unable to complete the calculation in Question 3, you may assume that

the concentration of the sodium hydroxide is 0.135 mol dm™. This is not the correct

value.)
[1 mark]
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5 Complete evaporation of 25.0 cm? of solution A left 0.395 g of solid residue.
This solid residue contained only sodium chloride and sodium hydroxide.

Use your answer from Question 4 to calculate the percentage by mass of
sodium chloride in the residue. Show your working.

[2 marks]
6 State why the presence of sodium chloride in solution A does not give an incorrect
result in the titration.
[1 mark]

7 The maximum total errors for the pipette and the burette are

pipette  +0.05 cm?®
burette  +0.15 cm?®

These errors take into account multiple measurements.
Estimate the combined maximum percentage error in using both of these pieces of
apparatus. (You should use your average titre from Question 1 to calculate the

percentage error in using the burette.)
[1 mark]

Turn over p»
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4
8 The correct technique can improve the accuracy of a titration.
8 (a) State why it is important to fill the space below the tap in the burette with solution A
before beginning an accurate titration.
[1 mark]
8 (b) Suggest one reason why a 250 cm? conical flask is preferred to a 250 cm? beaker for a
titration.
[1 mark]
8 (c) During a titration, a chemist rinsed the inside of the conical flask with deionised water.
The water used for rinsing remained in the conical flask.
8 (¢) (i) Give one reason why this rinsing can improve the accuracy of the end-point.
[1 mark]

8 (c) (ii) Explain why the water used for rinsing has no effect on the accuracy of the titre.

[1 mark]
8 (d) Suggest one reason why repeating a titration makes the value of the average titre
more reliable.
[1 mark]
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9 Table 1 shows some information about three hydrochloric acid solutions used to clean
bricks and concrete.

Table 1
Cleaner Acid content by mass/% Price per 25dm?3/£
Plattern Concrete Acid 24.0 14.39
Dub-Lit Brick Cleaner 28.9 16.99
Conpat Brick Acid 35.9 24 .99

Use the data in Table 1 to determine the cleaner that offers the best value for money,
based on acid content. Show your working.

[1 mark]

10 Sodium hydroxide is often sold as a concentrated solution containing 12.0 mol dm™ of
sodium hydroxide.

Calculate the volume of water that should be added to 10.0 cm® of a 12.0 mol dm™

solution of sodium hydroxide to make a 0.250 mol dm= solution. Show your working.
[2 marks]

Turn over p»
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Section B

Answer all questions in the spaces provided.

11

11 (a)

11 (b)

Sodium hydroxide can be obtained as a monohydrate (NaOH.H,0O). When heated, the
water of crystallisation is lost, leaving anhydrous sodium hydroxide (NaOH).

A chemist weighed a clean, dry crucible. The chemist transferred 1.10 g of NaOH.H,O
to the crucible. The crucible and its contents were heated until a constant mass had
been reached. The chemist recorded this mass.

The experiment was repeated using different masses of the monohydrate.

For each experiment, the chemist recorded the original mass of NaOH.H,O and the
mass of NaOH left after heating. The chemist’s results are shown in Table 2.

Table 2
Mass of NaOH.H,O/g Mass of NaOH/g
0.50 0.48
1.10 0.79
2.05 1.41
2.95 2.06
3.50 2.28
4.20 2.93
4.90 3.41

Plot a graph of mass of NaOH.H,O (y-axis) against mass of NaOH on the grid on
page 7.
Draw a straight line of best fit on the graph.

[3 marks]

Use your graph to determine the mass of NaOH.H>O needed to form 1.00 g of NaOH
[1 mark]
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Question 11 continues on the next page
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11 (c)

12

12 (a)

12 (b)

13

Use your answer from Question 11 (b) to confirm that the formula of sodium hydroxide
monohydrate is NaOH.H,O
[2 marks]

Sodium hydroxide is used to remove grease from metal components.
Sodium hydroxide cannot be used to clean components made of aluminium because it
reacts with this metal.

Balance the equation for the reaction of aqueous sodium hydroxide with aluminium.

[1 mark]
...... NaOH + ...Al + ...HO —— ... NaAl(OH); + 3H,
In 1986, a sealed aluminium tank exploded while being used by mistake for
transporting concentrated sodium hydroxide solution.
Suggest one reason why the tank exploded.
[1 mark]

A strong alkali such as potassium hydroxide is used as the electrolyte in some alkaline
batteries for household use. The electrolyte will escape if the battery casing is broken.

Suggest one reason why a leak of this electrolyte is hazardous.
[1 mark]
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14 (a)

14 (b)

Sodium phosphate and ammonia are formed when ammonium phosphate is heated
with sodium hydroxide solution in a conical flask. There is one other product in this
reaction.

Complete and balance the equation for the reaction of ammonium phosphate with

sodium hydroxide.
[2 marks]

(NH4)sPO4  + ... NaOH —— NazPO, + ... NHz; + ...

Ammonia is an alkaline gas. Describe how you would use a named indicator to show
that ammonia gas is released from the flask in this reaction. State the colour change
that you would observe.

[2 marks]

END OF QUESTIONS

Turn over p
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