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SECTION A

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

(@) State three reasons for recycling steel. [3]

(b) (i) Suggest why some steel car parts may not be directly reused as shown in
Figure 1. (]

(i) Use information from lines 4-8 to calculate the mass of carbon dioxide produced
when one tonne of iron is recycled. Give your answer to three significant figures.

[1]

MasSS = e tonnes

(c) (i) Use information from lines 9-11 to calculate the percentage of steel used by the UK

construction industry that goes to landfill each year. 1]
Percentage = ... %

(i) Use lines 7-8 to calculate the value of the material sent to landfill in 2017. [1]
Value = £ million
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Examiner
[
(d) (i) Give the term that is used to describe steel, tool grade steel, stainless steel and o
other mixtures of metals. [1]
(i) Suggest why the addition of tungsten makes steel suitable for use in drill tips.  [1]
(i)  Suggest why stainless steel is used to make cutlery. 1]
(e) Describe the trend in worldwide stainless steel production shown in Figure 3. [2]
(f)  Lines 20-23 provide a method of estimating the mass of stainless steel that was produced 3o
20 years ago.
production 20 years ago = production now X %
For example, the mass produced in 2010 was around 35Mt and that in 1990 was around
12 Mt.
. _ 35 _
production in 1990 = 35 x 100 - 12.25Mt
This is the same value to two significant figures as the graph reading so the method
provides a good estimate of stainless steel production in 1990.
Evaluate whether this method is suitable for estimating the production in 1970. [3]
15
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SECTION B

Answer all questions.

(@) A teacher asked a group of students to investigate the displacement reaction between

aluminium powder and copper(ll) sulfate solution.

She gave them the following method.

* Add 5.4g of aluminium powder to excess copper(ll) sulfate solution in a conical
flask.

¢ Once the reaction is complete, filter off the copper powder that is formed.
e Dry the copper powder and weigh.

(i) Calculate the maximum mass of copper that would be expected to form from 5.4g
of aluminium powder. 2]

A (Al) = 27 A(Cu) =635

Mass of copper = ... g

(i) Give one possible reason that would explain the students recording a greater mass
of copper than expected. Suggest how this problem could be overcome. [2]

(iii) It is important to remove all of the copper formed from the conical flask during the
filtration stage in order to get an accurate mass.

State what the students should do to ensure that all of the copper is removed. [1]
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(b) The table shows the mass of copper formed when different groups of students added
different masses of aluminium powder to excess copper(ll) sulfate solution.

Gowp | Messglghmnun [ Maselcopper
1 0.5 1.74
2 1.0 3.45
3 1.5 516
4 2.0 6.94
5 2.5 8.70

(i) Plot the results from the table on the grid opposite. Draw a suitable line.

(i) Describe the relationship between the mass of aluminium added and the mass of

copper formed.

(i) Use your graph to find the mass of copper that would be formed when 3.0g of
aluminium powder is added to excess copper(ll) sulfate solution. Show clearly on
your graph how you obtained your answer.

Mass of copper

(c) Group 2 thought that repeating their experiment was good experimental practice and
would improve the accuracy of their result. State whether you agree with group 2. Explain

your answer.

© WJEC CBAC Ltd. (C410UBO-1)
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Mass of copper formed (g)
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(d) The teacher wanted to show whether or not the method was reproducible. She asked
each group to obtain a result using 1.0g of aluminium. Their results are shown in the

table.

Group

Mass of copper formed
from 1.0 g of aluminium (g)

3.42

3.46

3.43

3.83

a | wW DN

3.48

Comment on the reproducibility of the method.
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(@ Megan and Grace were asked to carry out a series of tests to identify the different ions
present in the following compounds.

sodium chloride copper(ll) sulfate
sodium carbonate ammonium bromide
copper(ll) oxide magnesium oxide
lithium iodide ammonium carbonate

They added hydrochloric acid to each of the compounds.

State the names of the compounds that produced bubbles when hydrochloric acid
was added to them. Give the reason for this observation. 2]

State the names of the compounds that can be identified using silver nitrate solution.
Give the reason for your answer. 2]

Name the gas that was produced when sodium hydroxide solution was added to
the ammonium compounds and heated. Describe how Grace and Megan would
positively identify this gas. 2]

© WJEC CBAC Ltd. (C410UBO-1)
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(b)
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Megan and Grace were given a solution that is suspected to either be iron(ll) sulfate or
iron(lll) sulfate.

(i) Describe a test that they could carry out to show whether the solution contains
iron(Il) or iron(lll) ions. Include the expected observation for both ions. [3]

(i) Describe how they would test for the presence of the sulfate ions in the solution.
Include the expected observation. [2]
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4. Lois used the following apparatus to demonstrate the industrial fractional distillation of crude oil

in the laboratory.

side-arm boiling tube 1

alternative crude oil mixture

thermometer

delivery tube

| collecting tube

U

In her experiment, Lois gently heated 10cm? of an alternative crude oil mixture in a side-arm

boiling tube.

She collected the first fraction from the time she started heating the mixture until the temperature
on the thermometer reached 100 °C.

Once the temperature had reached 100 °C, she replaced the collecting tube with an empty one.
She repeated this until she had collected four fractions over the following temperature ranges.

Fraction 1
Fraction 2
Fraction 3

Fraction 4

room temperature to 100°C
100-150°C
150-200°C
200-250°C

© WJEC CBAC Ltd. (C410UBO-1)
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(1) I.  Give the reason why the bulb of the thermometer should be level with or just
below the side-arm throughout the experiment. [1]

Il.  Suggest why a beaker of cold water was placed around the collecting tube
when collecting the first fraction. 1]

(i) The four collection tubes were unfortunately mixed up whilst carrying out the
separation.

Give one way Lois could use the appearance of the fractions to match them to the
boiling point range over which they were collected. [1]

Examiner
only
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(b) Luke was given a sample of an organic compound. He was told that the compound was
pentane, pentene or pentanol.

Complete the following flow diagram to give a sequence of tests that Luke could carry out
to positively identify his organic compound. [3]

unknown organic

compound
Test 1
AAG pﬁassiﬂ\l’te the Unknowr;n ?Jrgtagléc compound
to the organic compound
no positive
result
Test 2
positive the unknown organic compound
add e, result mUSgt be P

to the organic compound

no positive
result

the unknown organic compound
must be
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Transmittance (%)

40+

20- / peak
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Infrared spectroscopy is commonly used by forensic scientists to identify organic
compounds. The technique identifies the different types of bonds present within organic
compounds.

An infrared spectrum contains a series of peaks. Each major peak corresponds to a
specific type of bond within a molecule. Each one is formed when the molecule absorbs
infrared radiation of a specific frequency (or wavenumber). The wavenumber ranges
corresponding to various bonds are shown in the table below.

Bond Wavenumber (cm)
O—H 3600-3200
C—H 3200-2800
CcC=0 1800-1600
c—oO 1250-1000
c=cC 1600-1500

When tested, Luke’s sample gave the following infrared spectrum.

001

80

607

0 L . L A B A |
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm™)

Luke analysed the infrared spectrum and decided that his compound must be pentanol
and not pentane or pentene. State how he came to this conclusion. 1]

Examiner
only
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Examiner
[
5. A technician at a local chemical plant prepared a sample of sodium hydroxide solution by o

dissolving sodium hydroxide pellets in 500 cm? of water. He forgot to record the mass of sodium
hydroxide weighed out, therefore he did not know the concentration of the solution.

(a) To determine the concentration of the solution, the technician carried out a titration using

the sodium hydroxide solution and sulfuric acid solution. The equation for the reaction is
given below.

He found that 16.5cm? of the sodium hydroxide solution was required to completely
neutralise 25.0 cm? of sulfuric acid of concentration 0.40 mol/dm?.

Use this information to calculate the concentration of the sodium hydroxide solution in
mol/dm3. Give your answer to two decimal places. [3]

Concentration = ..o mol/dm3

(b) Use the concentration calculated in part (a) to determine the mass of sodium hydroxide
pellets that must have been used to make up the original 500 cm?® sample of the solution.
The relative formula mass, M,, of sodium hydroxide is 40. 2]

© WJEC CBAC Ltd. (C410UBO-1)
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Examiner
6. Describe and explain the similarities and differences between the reactions taking place during on
the electrolysis of sodium chloride solution and copper(ll) chloride solution.
A description of the practical details are not required. [6 QER]
6
END OF PAPER
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FORMULAE FOR SOME COMMON IONS
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POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
aluminium AP* bromide Br-
ammonium NH,* carbonate co,%"
barium Ba%* chloride cr
calcium Ca?* fluoride F-
copper(ll) cu? hydroxide OH"
hydrogen H* iodide -
iron(ll) Fe?* nitrate NO,
iron(lll) Fe®* oxide 0%
lithium Li* sulfate s0,%
magnesium Mg**
nickel NiZ*
potassium K*
silver Ag"
sodium Na*
zinc Zn*
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