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2

Amixture of three compounds, P, Q and R, was separated using a piece of paper.

solvent front
R—————¢
P
baseline
——
ad—

(a) Name this method of separation.

(b) What could have been used to apply the mixture onto the paper?

(¢) Suggesta possible solvent that could be used for this separation.

(d) Suggest why compound Q remained on the baseline.

(¢) R,values are used to identify compounds.

_ distance travelled by compound
= Gistance travelled by the solvent

Use the diagram to work out the R, value of compound R

[Total: 6]
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6 (a) (i) gas syringe/ inverted measuring cylinder in trough of water (1)
Tabelled (1) @

(ii) limewater (1)

milky (1) 2]

(b) measured volume of water (1)
in named weighed container (1)
evaporate to dryness (1)
reweigh / measure mass of solid (1)
conclusion: e.g. double the mass of residue if 500cm” water used to check mass in
1000cm® (1) max [4]
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Amixture of coloured dyes, M, was separated by chromatography. The dyes were insoluble in
water.

The chromatogram below shows the result of separating the mixture and the chromatography of
three known dyes 1, 2 and 3.

. .
.
.
. .
2 3 ™
N |
known dyes
(a) On the diagram, label the base line (origin) [}

(b) Name a solvent that could be used in this separation.

m

(¢) How many dyes were there in the mixture, M?

m

(d) What are your conclusions about the identity of the dyes in the mixture, M?

3

(e) How could the reliability of the resuits be checked?
m
[Total: 7]
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2 Electricity was passed through molten lead(Il) bromide using the apparatus shown.

cal

light bulb

electrodes

molten lead(I1) bromide
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The formation of a brown gas was observed at the positive electrode.
(a) Give one other expected observation

m

(b) (i) Name a non-metal that could be used for the electrodes.
m
(ii) Suggest why iron is not used for the electrodes.

m

(¢) () Name the brown gas formed.
m
(ii) Suggest the result of testing this gas with damp blue litmus paper.

m

(d) Name the product formed at the negative electrode.

m

(e) State one safety precaution that should be used when doing this experiment
m
[Total: 7]




image103.jpeg
3 Electricity was passed through concentrated hydrochloric acid using the apparatus shown.
battery

‘F' |
(i

positive _negative
electrode electrode
concentrated

~—hydrochloric acid and
Universal Indicator

Effervescence was observed at both electrodes.
(a) Name this process used to break down concentrated hydrochloric acid

m

(b) Suggest why the electrodes are made of platinum and not aluminium.

m

(¢) () Name the gas given off at the positive electrode.

(ii)  What would be the colour of the Universal Indicator around the positive electrode at the
end of the experiment?

21

[Total: 4]
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1

Electricity was passed through a solution of concentrated hydrochloric acid using the
apparatus shown.

concentrated
hydrochloric acid
|
)’ r
(a) Complete the boxes to identify the parts of the apparatus labelled. 2

(b) Describe the test for hydrogen
test
result @

(¢) Describe how a sample of the gas given off at the positive electrode could be collected
and its volume measured.

2

(d) The experiment was repeated using a concentrated aqueous solution of sodium chloride
instead of hydrochloric acid

(i) State the name of the solution formed.
m
(i) Give a test to show the presence of this product.

m
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1

Ateacher separated a mixture of two liquids using the apparatus shown. The liquids were:
« ethanoic acid, boiling point 118°C,

« chloroethanoic acid, boiling point 190°C.

cold water out

fractionating column

small f

glass beads .
cold water in

mixture of liquids

!

heat

(a) Complete the boxes to label the pieces of apparatus used.

(b) (i) Which liquid would be collected first? Explain why.

(if) How would the teacher know when all of this liquid had been collected?

21

2

m

(¢) Suggest why small glass beads are used in the fractionating column instead of large glass

beads.

(d) Give a testto show that the liquids are acidic.
test

result

m

2

[Total: 8]
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Question

Answer

Marks

Guidance.

2a) | bub lights/siver-grey lquid or soid forms /bubbles 1
20)1) | carbon! graphte; 1
20)0) | itreacts/is eactive; 1 [ A& conodes/ st
Idissohes
2000 | bromne/Br; 1 [Rbromide
2(cNi) | boachos/rms whi; 1
20 [iea 1 [Rload(l)/lead ions
20) | fume cupboard] well-ventiated area 1 [ references 1o gogges/ safey dothing
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3 (a) electrolysis (1) U]

(b) aluminium would react/platinum is inert /less reactive (1) 4}

(©) (i) chlorine (1)

(ii) colourless/ bleached pale yellow (1) 2
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Rhubarb Leaves

Ethanedioic acid dinydrate, H,C20,.2H;0, is a white crystalline solid. This acid is water-soluble and
is found in rhubarb leaves.

Plan an investigation to obtain crystals of ethanedioic acid dihydrate from some rhubarb leaves.
You are provided with common laboratory apparatus, water and sand.

m
[Total: 7]
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1

(a) electrode(s) / anode / cathode(either) (1)
allow: electrodes labelled wrong way round  not: carbon/platinum
bulb / lamp / light (1)

(b) lighted splint (1) pops (1) glowing splint = 0

(c) graduated test-tube / measuring cylinder (1) not: gas syringe as wil not work
filled with electrolyte / acid / water inverted over electrode / owtte (1)

(d) () sodium hydroxide (1)

(ii) universal indicator with pH>7 / litmus turns blue (1)
note: mark not awarded if (d)(i) is incorrect

21

21

21

U]
U]
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4 Astudent investigated the solubility of salt D in water at various temperatures.
Four experiments were carried out
(a) Experiment 1
4g of salt D was added to a boiling tube. A burette was filled with distiled water and 10.0 cm of
water added to the boiling tube. The mixture of salt D and water was heated carefully until all of
the solid had dissolved. The boiling tube was removed from the heat and the solution allowed
to cool. The solution was stirred gently with a thermometer.

The temperature at which crystals first appeared was noted.

The boiling tube and its contents were kept for the remaining three experiments.

(b) Experiment 2

From the burette another 2.0cm? of water was added to the boiling tube and contents from
Experiment 1

The mixture was heated to dissolve the crystals and allowed to cool as in Experiment 1. The
temperature at which crystals first appeared was noted.
Record, in the table, the total volume of water in the bailing tube.

(e) Experiment 3
From the burette another 2.0cm? of water was added to the boiling tube and contents from

Experiment 2. The experiment was repeated exactly as before.
Record, in the table, the total volume of water in the boiling tube:
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& Nuts contain oil. Nuts can be bumed to produce energy. The apparatus shown can be used to
compare the energy produced by buming different nuts.

thermometer

Plan an investigation to show which of three different types of nut produce the most energy. You are
provided with peanuts, brazil nuts and hazelnuts.

m
[Total: 7]
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3 Astudent investigated the reaction between two different solids, C and D, and excess dilute
hydrochloric acid.

Five experiments were carried out

(a) Experiment 1
Ameasuring cylinder was used to pour 30 e of dilute hydrochloric acidinto a polystyrene
cup. The temperature of the dilute hydrochloric acid was measured. 1g of solid C was
added to the dilute hydrochloric acid and the mixture stirred with a thermometer.
The maximum temperature reached by the liquid mixture was measured.

(b) Experiment 2

The polystyrene cup was emptied and rinsed with water.
Experiment 1 was repeated using 2g of solid C

(¢) Experiments 3 and 4
Experiment 2 was repeated using 3g and then 5g of solid C.
Use the thermometer diagrams to record the results in the table below.

Complete the final column in the table.

mass of initial maximum | temperature
thermometer thermometer
experiment | solid C | GREET | temperature | TS| temperature | - difference
I 9! of acid/°C g reached/°C. 1°C
(30 30
1 25 ke
20 H2o
30 435

2 125

(£ 25

30

20 25

30 35

4 125 430

130 435
3 425 U—ao

20 H25

131
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(d) Experiment 5

Experiment 1 was repeated using solid D. Use the thermometer diagrams to record the
results in the spaces below.

25 20
20 15
15 10
initial temperature of acid final temperature of liquid mixture
initial temperature of dilute hydrochloric acid = <
final temperature of liquid mixture = «C
temperature change = < 2

(e) Plotthe results for Experiments 1, 2, 3 and 4 on the grid and draw a straight line graph.

15

10

temperature
difference/°C

mass of solid C/g
4]
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(f) (i) From your graph, deduce the temperature of the solution when 6g of solid C is
added to 30cm? of dilute hydrochloric acid
Show clearly on the grid how you worked out your answer.
°c @

(i) From your graph, deduce the mass of solid C that would give a temperature rise of
9°C when added to 30 cm? of dilute hydrochloric acid

@
(g) What type of chemical process occurs when solid D reacts with dilute hydrochloric acid?
m

(h) Suggest the effect on the results if Experiment 3 was repeated using 60.cm? of dilute
hydrochloric acid.

2

(i) Predict the temperature of the solution in Experiment 4 after 1 hour. Explain your answer.

2

(i) When carrying outthe experiments, what would be one advantage and one disadvantage
of taking the temperature readings after exactly one minute?

advantage

disadvantage

2
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(d) Experiment 4

From the burette another 4.0cm? of water was added to the boiling tube and contents from

Experiment 3. The experiment was repeated exactly as before.
Record in the table the total volume of water in the boiling tube.

Use the thermometer diagrams in the table to record the temperatures at which crystals first

appeared in the four experiments.

Experiment total volume th ter di temperature at which
number of water/cm? \ermometer diagram | ¢rvstals first appeared/°C

o5

1 100
80

2
70

3
60

4

Bl
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(€) Plot the results on the grid below and draw a smooth line graph

temperature
at which crystals
first appeared/°C

8.0 10.0 12,0 140 16.0 18.0 200
total volume of water/ cm?

151

(f) From your graph, find the temperature at which crystals of D would first appear if the total
volume of water in the solution was 20.0 cm?
Show clearly on the grid how you worked out your answer.

() How would the student know when salt D was completely dissolved in the water?
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(h) The solubility of salt D at 100°C is 57 g in 100cm® of water.

[0}

Suggest, with a reason, the effect of using 8 of salt D instead of 4g in these experiments.

2

Salt C is less soluble in water than salt D.
Sketch on the grid the graph you would expect for salt C. Label this graph 2
Describe and explain one improvement that could be made to the experimental method to
obtain more reliable results in this investigation

improvement

explanation

2
[Total: 18]
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3 Astudent investigated the colours present in a fruit drink. The fruit drink was tested to check that
no artificial colours had been added. The apparatus below was used.

(a) (i) Name the method used
m
(i) Why is there a glass cover on the beaker?

m

(b) When should the paper be removed from the beaker?

U}
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(¢) The diagram shows the results of the experiment

solvent front
o o
0
0
0
o
Q
colours from
artificial colours fruit drink

(i) How many different coloured compounds were present in the fruit drink?

m

(i) Are there any of the artiicial colours present in the fruit drink? Explain your answer.

@
[Total: 6]
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same / measured volume of water (1)
initial temperature (1)
mass of nut(s) (1)

ignite / bum (1)
not: heat

for suitable time < 10 minutes / to completion (1)
final temperature of water (1)
repeat with other nut(s) (1)

compare / conclusion (1)

max [7]
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3

(c)

(d)

(e)

(f)

(9)

(h)

(U]

(0]

Table of results for Experiments 1-4
mass of solids correctly recorded (1) 1, 2, 3, 5g

initial and maximum temperature boxes correctly completed (1)
initial 21, 23, 22, 24

maximum 23, 27, 28, 34

temperature differences correct (1) 2, 4, 6, 10

results for Experiment 5
initial and final temperatures completed 21 and 13 (1)

temperature change completed correctly and shown as negative —8 (1)

all points correctly plotted 31 for any incorrect

straight line graph drawn with a ruler (1)

(i) value from graph 12°C  half small square (1)
extrapolation shown dlearly (1) allow: ecf
(ii) value from graph 4.5 + half small square (1)

indication shown clearly (1) allow: ecf

endothermic (1)

lower temperature change (1)
3°c(1)

greater volumelmore acid (1) any 2 for

room temperature or initial temperature from table 24°C (1)

reaction finished / owtte (1)

advantage, e.g. comparabilty of results / fair test (1)
ignore: reference to reliability / accuracy

disadvantage, e.g. reaction not finished / temperature still changing / may not reach

maximum temperature (1)

3]

2

1“1

21

21

U]

21

21

2]
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1 A student separated a mixture of two alcohols, ethanol (boiling point 78°C)
butanol (boiling point 118°C).
The apparatus used is shown below.

mixture of
alcohols

(a) Complete the boxes to identify the pieces of apparatus labelled.

(b) Label the arrows.

(¢) State the name of this separation process.

(d) () Which liquid is first to collect in the beaker?

(if) How would the student know when all of this liquid had collected?

and

21

m
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() Identify and explain a possible hazard in this experiment

@2
[Total: 9]
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5

mass loss/mg

Identical pieces of steel were placed in two different boiling liquids for 12 hours.

The graphs show how the mass of each piece of steel changed.

graph A graph B
steel in boling acid solution steel in boiling alkali solution
200 0.20
150 0.15
>
£
100 8 010
8
£
50 0.05
0 0

0 2 4 6 8

time/hours

10

12

2

4 6 8

time /hours

(a) Give one similarity in the change in mass of the steel in both liquids.

10

12

m

(b) Describe two ways in which the mass loss shown in graph A is different from that shown

in graph B

1

3]

(¢) State two different safety precautions that would need to be taken when carrying out this

investigation
1

2

]
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2 Astudent found a recipe for making elderberry wine by fermentation

kg elderberries
0.5kg sugar
10g yeast granules
3dm® water

The student decided to make some elderberry wine using the apparatus below.

fermenting mixture

The student carried out the following method.

Step1 The elderberries were crushed.

Step2 The crushed elderberries and sugar were added to the water and the mixture was.
boiled for ten minutes. The crushed elderberries were then separated from the
mixture.

Step 3 Yeast was added to the liquid when it had cooled to room temperature.

(a) Suggest the purpose of the airlock in the apparatus.

m

(b) What apparatus could be used in Step 17

m

(¢) Drawalabelled diagram of the apparatus used to separate the crushed elderberries from
the mixture in Step 2.

@
(d) Why was the yeast in Step 3 not added until the liquid was at room temperature?

m
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(¢) (i) State one observation during the fermentation.
m

(i) Suggest how the rate of the fermentation reaction could be measured.

@
() Name the method that could be used to separate ethanol from the fermented mixture.

U]
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Question

Answer

Marks

Guidance

answer beween 0.74 and 0.62,

2a) | chromalograghy. 1
2b) | ) pipetie/caplary ube; 1 | As dropper/ glass rod

20) | wator/organic solvent; 1

29) | compound @ s nsoluble; 7 [ Reit acts wih the solvent

(6) | botwoen (47 and 5.1) dided by (62 01 63) [ conectansver i noworking sores 2
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Question Answor Marks Guidance.

3(@)__| base lne/ crgin cleary aballed on diagram: 1

3%) | any organic solvent/ethanol alcohel acetone; 1 [Rvater/ acids

30 |3 1

30) | 1and3 present Trelorence 1o properties ofdyes 1, 2and 3
2ot presen;
unknown dye present; 3

3(e) | repeat the experiment/use a diferent solent /measure F, values; 1
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1

(a) thermometer (1)

condenser (1)

(b) (i) ethanoic acid (1)

lower boiling point/ evaporates first (1)

(ii) temperature reading will rise/ gap in liquid coming over/no more collected at

118°C (1)

(c) larger surface area (1)

(d) test:

result:

named indicator/pH meter/pH paper (1)

correct colour change/pH <7 (1)

21

21

U]

U]

2]
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any seven from:

extraction

cut leaves up/ small pieces/grind /crush (1)
use of pestle/mortar (1)

add water (1)

sand (1)

boil /heat/stir/mix/shake (1)

separation

decant/filter (1)

obtaining crystals

evaporate /heat solution (1)

to crystallising point/until crystals start to form (1)

leave to cool (1) [y
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4

(d) Table of results
total volume of water boxes completed correctly (1),
10, 12, 14,18
temperature boxes completed (2)
all 4 correct (2)
3 correct (1)
2orfewer correct (0)
91,73, 65,54
(e) appropriate scale for y axis (1)
note: must use at least 4 large squares vertically to plot points
all points correctly plotted (3),
all 4 correct (3)
3 correct (2)
2 correct (1)
1 or fewer correct (0)
note: origin should not be included

smooth line graph (1)

() value from graph for 20cm® water, 50-53 (1) +half a small square
shown clearly by extrapolation (1)

unit, °C (1)

31

151

3]
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(g) clear/ colourless liquid forms/no solid/ crystals/salt visible (1)

(h) saltwould not all dissolve (1)

use of figures (1)
&.g. only 5.7 g would dissolve in 10 cm?® water at 100°C

(i) sketch graph always above line (1)

label (1)

() any one improvement from: (1)

do not remove thermometer from solution
use IT method /second person to note formation of crystals
repeat

do separate experiments

use smaller volumes of water

evaporation

linked explanation (1)

loss of solid on thermometer
observing formation of first crystals may vary

average

more results to plot on graph

method of avoiding evaporation e.g. separate experiments, lid

1

21

21

21
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3 (a) (i) chromatography (1) U]

(ii) to prevent loss / evaporation of solvent (1) 4]

(b) when the solvent is near the top of the paper / before the solvent reaches the top of the
paper (1) U]
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(c) () 4(1)

(ii) yes, one arificial dye (1)
at same height / matches (1)

m

2
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1

(a) thermometer (1)
condenser (1)
allow condensing tube, condensating tube, etc.

(b) arows labelled — water (in) and water (out) (1)

(c) fractional (1)

distilation (1)

(d) (i) ethanol (1)
(ii) temperature would rise (above 78°C) (1)

(e) alcohols are (in)lammable / catch fire / burn (1)
ignore: explode

Bunsen burner / flame / heat (1)

2

m

2

U]
U]

7]
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5 (a) bothlose mass (1) U}
not: change mass
(b) mass loss increases constantly in graph A (1)
becomes constant in graph B (after about 7-9 hours) (1)
mass loss or change is greater in acidfless in alkali (1) 3]

(c) goggles / lab coat / tongs / fume cupboard / well ventilated area any two 2
ignore: reference to hair
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(a)

(b)

(c)

(d)

(e)

f)

to prevent air / oxygen / bacteria entering jar (1)

pestle and / or mortar (1)

diagram of funnel and filter paper (1) labelled (1)

yeast would not work at high temperatures / kills yeast / denatures enzymes / owtte (1)
allow: kills enzyme

(i) bubbles /froth (1)
not: gas / CO, given off / tums cloudy

(ii) (collect gas) and measure volume / count bubbles (1)
over certain time interval (1)

allow: one mark for timing untl bubbles / reaction stopped

fractional distillation (1)

1

U]

2

U]

U}

21

|4}
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image87.jpeg
Fizzy water

Fizzy water contains carbon dioxide dissolved under pressure. When the water is heated, the gas
is given off.

(a) (i) Complete the labelled diagram to show how you could collect and measure the volume of
gas given off when fizzy water is heated.

21

(i) State a test for carbon dioxide.

2
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(b) Alabel on a bottle of fizzy water stated that ‘when evaporated completely the mass of solid
residue remaining is 200mg/dm? of water’
Plan an experiment to check the mass of solid formed when the fizzy water is completely
evaporated. You are provided with a 500 cm? bottle of fizzy water. You can use the space below
to draw a diagram of the apparatus used if you wish.

4]
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