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0]1] This question is about mixtures and analysis.

ol1]. Which two substances are mixtures?

[2 marks]
Tick two boxes.
Air I:l
Carbon dioxide ‘:l
Graphite I:I
Sodium Chloride |:|
Steel I:l
) Draw one line from each context to the correct meaning.
[2 marks]
Context Meaning
A substance that has had nothing
added to it
Pure substance A single element or a single compound

in chemistry

A substance containing only atoms which
have different numbers of protons

Pure substance
in everyday life A substance that can be separated by
filtration

A useful product made by mixing
substances
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) What is the test for chlorine gas?

Tick one box.

[1 mark]

A glowing splint relights
A lighted splint gives a pop

Damp litmus paper turns white

HRERERE

Limewater turns milky

) A student tested a metal chloride solution with sodium hydroxide solution.
A brown precipitate formed.
What was the metal ion in the metal chloride solution?

[1 mark]
Tick one box.

Calcium
Copper(II)

Iron(II)

HaEAERE

Iron(III)

Turn over for the next question
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0l2] The word equation shows the reaction between anhydrous cobalt chloride and water.
anhydrous hydrated
cobalt chloride + water cobalt chloride —_—
(blue) (pink)

Name the type of reaction shown by the sign

n . = [1 mark]

. When the student added water to anhydrous cobalt chloride what happened?

[1 mark]
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_ A student measured the temperature rise when anhydrous cobalt chloride was

added to water.

The student’s results are shown in Table 1.

Table 1

Trial 1

Trial 2

Trial 3

—

emperature 8.5
sein°C

-

8.2

8.2

Calculate the mean temperature rise.

[1 mark]

Temperature =

°C

m . When water was added to anhydrous cobalt chloride an exothermic reaction took

place.

Name the type of reaction when hydrated cobalt chloride reacts to form anhydrous

cobalt chloride and water.

Turn over for the next question

[1 mark]

SPECIMEN MATERIAL

Turn over U



m Gold is mixed with other metals to make jewellery.

Figure 2 shows the composition of different carat values of gold.

Figure 2
100 1
901
801~ Key
w [ ]Cu
Ag
601- Ly 4 A
Percentage 0
(%) of metal 20
401

30

204

101

9 carat 18 carat
Carat value of gold

, What is the percentage of gold in 12 carat gold?

Tick one box.

[12% | | [30% | | [s0% [ | [80% | |

[1 mark]
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Give the percentage of silver in 18 carat gold.

[1 mark]
Use Figure 2 to answer this question.

Percentage = o
0

) . Sugl,[ges'gtwo reasons why 9 carat gold is often used instead of pure gold to make
jewellery.

[2 marks]

Turn over for the next question

SPECIMEN MATERIAL Turn over [



Turn over for the next question
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04 | A student investigated a food colouring using paper chromatography.

This is the method used.

1. Put a spot of food colouring X on the start line.

2. Put spots of three separate dyes, A, B and C, on the start line.
3. Place the bottom of the paper in water and leave it for several minutes.

_ Figure 3 shows the apparatus the student used.

Figure 3
Lid
0 /
i N,
T
v Start line drawn in ink
P S /L/Water
&B LU X i

Give two mistakes the student made in setting up the experiment.
[2 marks]

Tick two boxes.

The lid was on the beaker.

The paper did not touch the bottom of the beaker.
The spots were too small.
The start line was drawn in ink.

The water level was above the spots.

HEAERRE
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Another student set the experiment up correctly.

Figure 4 shows the student’s results.

Figure 4

Solvent front

P
9
Chromatography
/paper
" Start line
L
B c
How many dyes were in
[0 4] . | X?
Tick one box.
N REN a4l | [6 |

[1 mark]
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. ' .
_ Which dye, A, B or C, is not in X

Write your answer in the box. I:l [1 mark]
Use Figure 4 to complete Table 1.
olal.
Calculate the value for Rf for dye A.
[5 marks]

Table 1

Distance in mm

Distance moved by dye A

Distance from start line to solvent front

Use the equation:

Rf = distance moved by dye A
distance moved by setvent
Give your answer to two significant figures.

Rf value =

Turn over for the next question
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05 | Greenhouse gases affect the temperature of the Earth.
lol5 |.[1 | Whichgasisagreenhouse gas?
[1 mark]
Tick one box.
Argon |:|
Methane \:|
Nitrogen [ ]
Oxygen |:|
, An increase in global temperature will cause climate change.
What is one possible effect of climate change?
[1 mark]
Tick one box.
Deforestation
Global dimming

Sea levels rising

U UL

Volcanic activity
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Carbon dioxide is also a greenhouse gas.

Figure 5 shows how the concentration of carbon dioxide in the atmosphere has
changed since 1850.

Figure 5

400

Carbon dioxide 450 _ —
concentration | 5

in parts per 2 ' :
million SEERNERESE RN I ' ' |
| |
o4 .' f : 5

1850 1900 1950 2000 2050

Year

. Which process is the reason for the change in carbon dioxide concentration shown
on Figure 5?

Tick one box. [1 mark]

Burning of fossil fuels
Carbon capture

Formation of sedimentary rocks

U UL

Photosynthesis

Question 5 continues on the next page
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, Give three conclusions that can be made from Figure 5.

[3 marks]
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Table

2gives information about four alcohols.

Table 2
Alcohol Formula Melting point Boiling point
in °C in °C
Methanol CH30H -94 65 CH3CH20H -118 78 CH3CH2CH20H
Ethanol -129 97 CH3CH2CH2CH20H -89 118
Propanol
Butanol is liquid over the greatest temperaturg range?
.[1] Which alcoholin Table 2
[1 mark]
0
ictement is correct?
[1 mark]

Tick one box.

A molecule of ethanol has 5 hydrogen atoms
Butanol has the highest boiling point

Methanol has the largest molecules

Propanol has the highest melting point

RN

Question 6 continues on the next page
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l0l6 ].[3 ] Amolecule of methanol has five single covalent bonds.

Draw the missing bonds in Figure 6 to complete the displayed formula for

methanol.

Figure 6

H
HC O H

H

Figure 7 shows a flow diagram of the process to produce ethanol.

Ethene
+

steam

Figure 7

v

Reactor

v

Gases are cooled |

Mixture of ethanol and water

—

Complete the word equation for the reaction to produce ethanol.

+ - ethanol

[1 mark]

[1 mark]
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. What happens to the unreacted ethene?

[1 mark]
) @ Wine contains ethanol.
A bottle of wine was left open in air.
After a few days, the wine tasted of vinegar.
Vinegar is a solution of ethanoic acid in water.
Explain how oxidation causes the wine to taste of vinegar after a few days.
[3 marks]

Turn over for the next question
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itr@n and hydrogen are passed over iron to produce ammonia in the
Haber Process.

Balance the equation for the reaction.

[1 mark]
N2 + H2 - NH3
. What is iron used for in the Haber process?
[1 mark]

Tick one box.

catalyst
fuel

monomer

U UL

reactant
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| 0 | 7 | . | 3 | Figure 8 shows how the percentage yield of ammonia changes with
pressure.
Figure 8

40+

30
Percentage . . ;
(%) yield of 20— ANESSSEEENSESBNEES ANEEE ENNNE
ammonia . :

c (o mENEE i _ 5 O o _ 5 _ 0

0 E ; ; ;
0 100 200 300 400

Pressure in atmospheres

Describe the trend shown in Figure 8.

[1 mark]
lo 7 ].l4] use Figure 8 to determine the difference in percentage yield of ammonia at 150
atmospheres pressure and 250 atmospheres pressure.
[2 marks]

Difference in percentage yield of ammonia = %

Turn over for the next question
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This question is about hydrocarbons.

L[] . 1 The names and formulae of three hydrocarbons in the same homologous series
are:

Ethane C2H6

Propane C3H8
Butane C4H10

The next member in the series is pentane.

What is the formula of pentane?
[1 mark]

mh@omologous series contains ethane, propane and butane?

Tick one box. [1 mark]
Alcohols
Alkanes
Alkenes

Carboxylic acids

NN

. Propane (C3H8) is used as a fuel.

Complete the equation for the complete combustion of propane.

[2 marks]

C3H8 + 502 —3 +4

SPECIMEN MATERIAL
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lo]8].]4 ] Octane (C8H18) is a hydrocarbon found in petrol.

Explain why octane is a hydrocarbon.

[2 marks]

, Table 3 gives information about the pollutants produced by cars using diesel or
petrol as a fuel.

Table 3

Fuel Relative amounts of pollutants
Oxides of Particulate Carbon dioxide
Nitrogen matter
Diesel 31 100 85
Petrol 23 0 100

Compare the pollutants from cars using diesel with those from cars using pgBeharks]

Question 8 continues on the next page
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) E Pollutants cause environmental impacts.

Draw one line from each pollutant to the environmental impact caused by the

pollutant.
[2 marks]

Environmental impact
Pollutant caused by the pollutant

Acid rain

Oxides of nitrogen Flooding

Global dimming

Particulate matter

Global warming

Photosynthesis
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A student investigated the rate of reaction between marble chips and hydrochloric

acid.

Figure 9 shows the apparatus the student used.

Bubbles of
carbon dioxide

|

. What is A?

Tick one box.
cotton wool
limestone
poly(ethene)
rubber bung

Figure 9

Balance

U UL

Conical flask

20 g marble chips

Question 9 continues on the next page

40 cm® hydrochloric acid

[1 mark]
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) Table 4 shows the student’s results for one investigation.

Table 4

Time Malss lost
insing

0 0.0

20 1.6

40 2.6

60 2.9

80 3.7

100 4.0

120 4.0

On Figure 10:
« Plot these results on the grid. «
Draw a line of best fit.

[3 marks]
Figure 10

......

40 " j |

Mass | ; g : | E ' ;
lost EESHENUNN ARANEUNEE RRA AN H | _ | LI | 1
ing : |
204+——+ . ........ | ........

1.0 FEE e e ERaaa

0 20 40 60 80 100 120
Timeins

SPECIMEN MATERIAL



25

) Use Figure 10 to complete Table 5.

[2 marks]
Table 5
Mass lost after 0.5 minutes | o g
Time taken to complete the reaction | coceeiieiiieinieens S
l0]9].l4 | Theequation for the reaction is:

2HCl(aq) + CaC03(s) — CaCl2(aq) + H20(l) + CO2(g)

Explain why there is a loss in mass in this investigation.
[2 marks]

Question 9 continues on the next page
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lo]a].l5 |

Another student investigated the rate of a different reaction.
Table 6 shows the results from the different reaction.

Table 6

Mass lost when the reaction was complete 9.85 g

N

minutes 30
Time taken to complete the reaction seconds

Calculate the mean rate of the reaction using Table 6 and the equation:

[2 marks]
mass lostin g
. . mean rate of reaction =
time takenins
Give your answer to two decimal places.
Mean rate of reaction = g/s

.[ 6] The student measured the change in mass of the reactants.

Describe another method, other than measuring the change in mass of the

reactions, that the student could have used to find the rate of the reaction between
marble chips and hydrochloric acid.

[2 marks]
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. Another student planned to investigate the effect of temperature on the rate of
reaction.
The student predicted that the rate of reaction would increase as the temperature
was increased.

Give two reasons why the student’s prediction is correct.
[2 marks]

Tick two boxes.

The particles are more concentrated.
The particles have a greater mass.

The particles have a larger surface area.
The particles have more energy.

The particles move faster.

U U

Turn over for the next question
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14|
1%

Water from a lake in the UK is used to produce drinking water.

What are the two main steps used to treat water from lakes?

Give a reason for each step.
[2 marks]

Step1l

Reason

Step 2

Reason

|:|:| 2 Explain why it is more difficult to produce drinking water from waste water than from

water in lakes.

[3 marks]

SPECIMEN MATERIAL



29

) Some countries make drinking water from sea water.

Complete Figure 11 to show how you can distil salt solution to produce and collect
pure water.
Label the following:

* pure water
« salt solution

[3 marks]

Figure 11

Question 10 continues on the next page
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(1 Jo].[4 | How could the water be tested to show it is pure?

Give the expected result of the test for pure water.
[2 marks]

| 1 | 0 \ . | 5 | Why is producing drinking water from sea water expensive?

[1 mark]
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Figure 12 shows six test tubes a student set up to investigate the rusting of iron.
This is the method used for each test tube.

1. Measure the mass of the nail using a balance.

2. Leave the nail in the test tube for 6 days.
3. Measure the mass of the nail after 6 days.

Figure 12
Test tube 1 Test tube 2 Test tube 3
Rubber
g r bung —...____: S » ~
— [ron nail — |ron nail |— Iron nall
—+— Water — Dry air -+— Water
Test tube 4 Test tube 5 Test tube 6
- r i - -
|- Painted |- Painted |~ Galvanised
iron nail iron nail iron nail
—~Scratch 17 Scratch
1 Water ' e Water i — Water

Question 11 continues on the next page
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Table 7 shows the student’s measurements.

Table 7
Test tube Mass ofnailin g Mass of nail after
6daysing
1 8.45 8.91
2 8.46 8.46
3 8.51 8.51
4 9.65 9.65
5 9.37 9.45
6 9.79 9.79
| 1 | 1 ‘ . | 1 | What is the resolution of the balance the student used?
Tick one box.
1 x 10-3¢g |:|
1 x10-2¢ |:|
1 x10-1¢g \:|
1 x 102¢g D

[1 mark]
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Calculate the difference in percentage increase in mass after 6 days of the nail in

111].12
| | | | |testtubelandthenailintesttubeS.

Give your answer to three significant figures.

[4 marks]

Difference in percentage increase in mass = %

Question 11 continues on the next page
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) Use the results of the student’s investigations to draw conclusions about the factors
affecting the rusting of iron. Include an evaluation of the effectiveness of different
coatings at preventing the rusting of iron.

[6 marks]

. Rust is hydrated iron(III) oxide.

Complete the word equation for the reaction.
[2 marks]

- hydrated iron(III) oxide
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Plastic and glass can be used to make milk bottles.

Ehows tlh?;e percentage of milk bottles made from glass between 1975 and
oy

90 1

80- _‘___

Percentage
(%) of milk
bottles made 20
from glass

30 1

20—

10 1 ' ! f : f | \

0 E —_— :
1975 1980 1985 1990 1995 2000 2005 2010
Year

Plot the points and draw a line on Figure 13 to show the percentage of milk bottles
. made from materials other than glass between 1975 and 2010.

[3 marks]

Question 12 continues on the next page
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. Table 8 gives information about milk bottles.

Table 8

Glass milk bottle Plastic milk bottle
Raw materials Sand, limestone, salt Crude oil
Bottle material Soda-lime glass HD poly(ethene)
Initial stage in Limestone and salt Production of naphtha fraction.
production of bottle used to produce
material sodium carbonate.
Maximum temperature 1600 °C 850 °C
in production process
Number of times bottle 25 1
can be used for milk
Sizefs)yofbottte

0.5dm3 0.5dm3,1dm3,2dm3,3dm3

Percentage{%)of
recycled material used 50 % 10 %
in new bottles

Evaluate the production and use of bottles made from soda-lime glass and those
made from HD poly(ethene).

Use the information given and your knowledge and understanding to justify your

choice of material for milk bottles.
[6 marks]
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END OF QUESTIONS
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