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(e) () Which one of the results is anomalous?
m

(ii) - Suggest what may have caused this result to be anomalous.
m

(iii) Use the other results to calculate the average amount of hydrochloric acid that reacted
with the sodium hydroxide solution.

2}

() Which of the solutions was more concentrated? Explain your answer.

@2
[Total: 13]




image93.emf

image94.emf

image95.emf

image96.emf

image97.emf

image98.emf

image99.emf

image100.emf

image101.emf

image102.emf

image4.jpeg
5 Two aqueous solutions, K and L, were analysed. Solution L was aqueous calcium iodide.
Tests on the solutions and some of the observations are in the following tables.
Complete the observations in the second table.

tests

observations

tests on solution K

(a) Colour of solution K.

areen/blue

(b) The solution was divided into four
equal portions.

() Aqueous sodium _hydroxide
was added to the first portion
drop by drop and shaken.

An excess of aqueous sodium
hydroxide was then added to
the mixture.

(ii)  Aqueous ammonia was added
to the second portion drop by
drop and shaken.

An  excess of aqueous
ammonia was then added to
the mixture.

Dilute nitric acid and barium
nitrate solution were added to
the third portion.

(iv) Dilute nitric acid and silver
nitrate solution were added to
the fourth portion.

pale blue precipitate

the precipitate was insoluble

blue precipitate.

the precipitate dissolved to form a deep blue solution

no visible change

white precipitate formed

() Identify solution K.
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tests

observations

tests on solution L

(d) Colour of solution L.

m

() The solution was divided into three
equal portions.

() Aqueous sodium _hydroxide
was added to the first portion
of the solution drop by drop
and shaken

An excess of aqueous sodium
hydroxide was then added to
the mixture.

(ii)  Aqueous ammonia was added
to the second portion of the
solution drop by drop and
shaken.

An excess of aqueous
ammonia was then added to
the mixture and shaken.

Dilute nitric acid and silver
nitrate solution were added to
the third portion of the solution.

2

m

m

m

2

[Total: 10]
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5 Ammonia is produced when aqueous sodium hydroxide is warmed with ammonium
sulphate. Ammonia is less dense than air and very soluble in water. The apparatus below
was used to prepare a sample of dry ammonia gas.

(@)

(b)

(©)

[C)

(e)

ammonia

cconcentrated
sulphuric acid

Name substance C.

Name substance D.

What necessary piece of equipment is missing in the diagram?

Suggest why concentrated sulphuric acid should not be used to dry ammonia.

There are two other mistakes in the apparatus shown in the diagram. Identify and
explain these mistakes.

mistake 1 ...

explanation

mistake 2 ...

explanation
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4 Three jars of gas have lost their labels. The gases are known to be

« ethene,
+  ammonia,

«  oxygen

Complete the table to show the chemical tests that could be used to identify each of these gases.

gas

chemical test

result of test

ethene

2

ammonia

2

oxygen

2

[Total: 6]
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image7.jpeg
another cation (positive ion).

Solid C was analysed. Solid C was a mixture of salts containing aluminium ions, sulfate ions and

Tests on solid C, and some of the observations, are in the table.

Complete the observations in the table.

tests

observations

tests on solid C

(a) Appearance of solid C.

white solid

(b) Alitile of solid C was heated gently
and then strongly.

The gas given off was tested with
damp pH indicator paper.

condensation was formed at the top of the test-tube

pungent gas, pH = 10

tests on a solution of

Water was added to solid C to produce
an aqueous solution, solution C.

(c) Drops of aqueous sodium
hydroxide were added to solution C
using a teat pipette.

Excess aqueous sodium hydroxide
was then added to the mixture.

The mixture was boiled gently and
any gases given off were tested.

31

pungent gas, pH = 10

(d) Excess aqueous ammonia was
added to solution C.

m

(e) Afew drops of dilute niric acid and
aqueous silver nitrate were added
to solution C.

m

() Afew drops of dilute nitric acid and
barium nitrate solution were added
to solution C.

21
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Question Answor Guidance
@) | pipett;
buret;
1(6) | namedindiator 1[I rferences o indicator paper
niversal Indicator
T(e) | allvolumes corect 163,168,162, 16.1 2
4 oot =2
3cormed = 1
2orfewer correct= 0
1(@)) | neutraksation /acd-base reacton’ exothermic 1
1(@)6)_| Gndcaton) changed colour, 1 [ Acincoroct colow changes
1(0)) | Experiment 2/the socond onel 163 1 [ecton (@
(@) | measing or recording error/ 1 [ s incomect volume of sodium hydroxde used
overshol end-point/ I: human error
manal eror wih burste
X | 162 1 [ecton (@)
e’ 1
10| nysrechioric aci 1
loss vokume used than sodium hydroxide; 1
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Question Answor Marks Guidance
5| copper 1[I any reference 1o copper's oxidaton state
orde; 1
54) | oolourless 1 [ Rewhie /pale yollow
S | whte; 1 [Recolouress
preciptate 1
inscuble/ o change o eacton 1
5(@)) | no prociplat) sight whis prociplat; 1
0 changeno reaction 1
S(oXi) | yelow: 1
precipiate; 1
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Question

Answer

Marks

Guidance

tosts on ethene
bromine (water)
tums colouress;

rod lius/ pH paper
tums blue/pH > 7

ongen
‘glowing splnt
relghts

‘A Allow any tost which gives only @ unique.
etectable rosult fr hat substance, &.9 lghted
‘spint/ethene burns.

R: roighs a ighted spint

A lighted spintglows brghtor
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Question Answor Marks Guidance.

S0 |whte:

precipate;

dissolves/cears; 3
50) | whto prociptate; 1
5(e) | no raction’ no change /o preciptale/ coouress salulon, 1
50 [whte

preciptate; 2
5G) | hydratediwater, 1
50| nota hakde not anamed haide; 1
50X)__| ammonial N 1

500

ammonium NHL
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Question Answor Marks Guidance.

W) |25.27,,92,4,36,35, 34,33 ploase put an by any incarectly plotied
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iabels; s
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Question Answor Marks Guidance.
A0 | toremove racos of acid A/clean:
1o remove water, 2
4@)) | experment 2/aci B; 1
4@ |20 B s skonger/dbasic/has a ower pHimore acic 7 [V more reactive /more concentated
4| heat osses) using a measuring cyinder/ thermometa cup ol washed Trepeat and average.
insulate/use burtte/ dgtal thermom. /new cup; 2
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(g) What does the formation of condensation in test (b) tell you about the nature of solid C?

(h) What does test (e) tell you about the nature of solid C?

(i) (i) Name the gas given offin test (b).

(ii) What s your conclusion about the identity of the other cation in solid C?

m

m

m

m
[Total: 11]




image143.jpeg
5

tests on solution E

(@) yellow/green/any combination of yellow/green

(b) white precipitate (1)

(c) () green (1) precipitate (1)
(ii) - indicator paper tuns blue (1)

pungent/sharp smell(1)

U]

U]

21

2
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(d) brown precipitate (1) M

(g) hydrogen (1) Q]

(h) any two from:
transition metal (1)
different valencies /colours (1)

acidic solution (1) 2
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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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1

(a) boxes completed to show stirrer / glass rod (1)
watchglass / evaporating dish (1)

(b) to speed up the reaction (1)

(c) cormect answer 4.2g (2)
if incorrect, evidence of 17.8 - 13.6 (1)

(d) (i) solid/ lead oxide visible / remaining (1)
do not allow: mention of precipitate

(ii) fitration (1)

(iii) excess (1)
allow: residue

() Anytwo from:
evaporation / steam (1)
solid / crystals formed (1)
breakdown / decomposition of solid (1)

2

U]

2

U]

U]
U]

21
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4

(a)

(b)

(c)

(d)

(e)

() half value from table resuit for experiment 2 (1)

(9)

(h)

table of resuits for Experiment 1
initial volume completed correctly (1)
0or244

all readings to 1 decimal place (1)

table of results for Experiment 2
final volume completed correctly (1)
6.1

difference correct (1)

(i) neutralisation (1)
allow: acid-base
(i) as anindicator / to show end point (1)

water to remove the solution A of acid (1)
acid B to remove traces of water (1)

(i) Experiment 1
ecf from readings (1)

(i) any correct comparison (1)

(iii) solution B more concentrated / stronger (1) or converse

less volume was needed (1)

cm® (1)

advantage: easy to use / quick / convenient (1)
disadvantage: not accurate owtte (1)

same volume of each solution (1)
add suitable reactant (1)
expected observation (1)
comparison (1)

note:

9. 10cm’ of each acid (1), add strip of magnesium / named carbonate (1)
effervescence (1), more rapid bubbles means stronger acid (1)

2

2

U]

U]

2

m
m

2

2

2

4
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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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©

[t

@

)

no reaction / no change / no precipitate (1)

white (1)
precipitate (1)

transition metal present (1)
allow: iron
water / hydrated (1)

hydrated (1) iron (1) (IT) (1) (sulfate)

U]

2

2

31
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2

(a) precipitation / double decomposition (1)
allow: ppt

(b) (i) low/insoluble / does not dissolve (1)

(ii) high / soluble / dissolves (1)

(c) firation (1)

U]

U]
U]

U]
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5 (d) white (1)

precipitate (1) [

(e) noreaction /no change / no precipitate (1) 4]
allow: colourless solution

() nota chloride / halide (1) 4]
(g) oxygen/O; (1) U]
notO

(h) transition metal / manganese (1)

hydrated salt (1)
ignore: sulfate

allow: catalyst (1) max [2]
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4

(a)

(b)

(d)

(e)

()

table of resuits for Experiment 1
initial and final volume boxes completed correctly (1) 0.0 and 16.8
difference box correctly completed (1) 16.8

all readings to one decimal place (1) €]

table of results for Experiment 2

initial (1) and final volume (1) boxes completed correctly 16.8 (1) and 25.2 (1)

difference box correctly completed (1) 8.4 €]
to colourless (1) U]
not: clear

coloured reacting mixture masks colour of phenolphthalein / reaction is finished / solution is
acidic (1) 4]

carbonate / carbon dioxide present (1) 4]
allow: hydrogencarbonate
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4 Astudent investigated the reaction of aqueous sodium hydroxide with aqueous solutions of two
different acids, A and B

Two experiments were done.
(a) Experiment 1

Using a measuring cylinder, 50 cm? of aqueous sodium hydroxide solution was poured into a
polystyrene cup. The initial temperature of the solution was measured.

A burette was filled with the solution of acid A to the 0.0 cm? mark.

5.0cm? of acid A was added to the aqueous sodium hydroxide in the cup and the mixture
stirred.

The temperature of the solution was measured. Another 5.0cm? of acid A was added to the
cup and the mixture stirred. The temperature of the mixture was measured.

More 5.0cm? portions of acid A were added to the cup until a total volume of 40.0.cm? of acid
had been added. After each addition, the mixture was stirred and the temperature measured.
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(9) @)

(i)

(iii)

(h) @)

(i)

8.4(1)
ecf: itre 1 titre 2

o’ (1)

16.8 (1)
ecf: 2 xtitre2

twice volume of acid needed to react with T (1)
ecf: if (g)(i) or / and (g)(ii) wrong need quantitative link.
not: more (unqualified)

67.2cm’ (1)

336cm*(1)

4 x volume of solution R (1)

volume of acid used > 50 cm* / more than burette can hold (1)

set up more than two burettes / 100.8 won't fitinto 2 (1)
allow: impurities / contamination (1)

2
U]

U]

3]

2




image154.jpeg
2

(a) straight line drawn with a ruler through all points missing point at pH 5 (1)

(b) idea of fair test/ comparability (1)

(c) temperature (1)

(d) the lower the pH the greater the % corrosion / or converse / pH 1 is most corrosive (1)

(e) 2.5% (1)

m

U]

m

U]

U]
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1

(a) funnel (1)
(b) to move products through the apparatus / owtte .g. let the gases go out (1)
() () limewater (1)

to detect carbon dioxide (1)

(ii) so gas bubbles through liquid (1)

(d) condensation / drops (1) water (1)
allow: black deposit (1) soot / carbon (1)

m

m

2

m

2
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4

tests on liquid L

() colourless (liquid)
allow: (pale) yellow

(©

no reaction / change (1)

(d

yellow (1) precipitate (1)

@

iodine dissolves / owtte (1)

() organic (1) solvent (1) liquids do not mix (1)

U]

U]

2

U]

max [2]
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3

(a) table of results for Experiment 1
initial, final and difference volume boxes completed correctly (1)
0.0, 38.0 difference 38.0
readings to 1dp (1)

(b) table of resuits for Experiment 2
initial and final boxes completed correctly (1) 10.0, 29.0
difference (1)

(c) colourless (1) pink (1)

(d) neutralisation / exothermic (1)

2]

2]

2]

1"
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(e) 2 x volume for Experiment 1 from table / 76 (1) cm® (1)
() () reacts with the acid / neutralised (1) less sodium hydroxide needed (1)
(ii) volume in (e) - volume added in Experiment 2 (1) e.. 76-19
correct value (2) e.g. 57cm®

(iii) estimate based on (ii) answer to (ii) /3 divided into 19 x 0.1 + 0.3 = 04g

(9) no effect (1)
reason — reaction not affected by temperature (1)

(h) (i) more accurate (1) than a measuring cylinder (1)

(ii) no effect/ advantage (1) not measuring temperature changes (1)

2

2

2

m

2

2

2]
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4 tests on fitrate

(a)

(b)

(c)

(d)

(e)

)]

colourless (1)
ignore: dlear, not: white

white (1) precipitate (1)

soluble in excess / dissolves (1)

white precipitate (1)
Insoluble / does not dissolve (1)

white (1) precipitate (1)

no reaction / no change / no precipitate (1)

transition metal / copper (1) carbonate (1)

m

3]

21

21

U]

[21
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weigh mixture (1)

add excess (1) sulfuric acid (1)

heat / stir (1)

filter (1) wash (1) dry (1) the carbon / residue
reweigh(1) calculate percentage (1) max 6
will not work =0

ignore: details of evaporation of copper sulfate solution
note: must have at least one weighing for 6 marks

(61
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Use the thermometer diagrams in the table to record the temperatures.

volume of acid A
added/cm®

thermometer

diagram

temperature of solution
in polystyrene cup/°C

0.0

30
25
20

5.0

30
25
20

10.0

35
30
25

15.0

35
30
25

20.0

35
30
25

25.0

j40
35
30

30.0

40
35
30

35.0

40
35
30

40.0

40
35
30
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The burette was emptied and rinsed with distilled water, and then with acid B. This acid was

discarded. The burette was then filled up to the 0.0cm? mark with acid B.

(b) Experiment 2

Experiment 1 was repeated using acid B instead of acid A
Use the thermometer diagrams in the table to record the temperatures.

volume of acid B
added/cm®

thermometer
diagram

temperature of solution
in polystyrene cup/°C

0.0

HHs30
25

HH20

5.0

HH40
35

HH30

10.0

HH4s
140

HH35

15.0

340

20.0

T
S
&

25.0

T
S
&

30.0

T
S
&

35.0

40.0

Bl
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temperature of solution/ °C

(¢) Plot the results for Experiments 1 and 2 on the grid and draw a smooth line graph for each
experiment.
Clearly label your graphs

50-

40

30-

20-

0 10 20 30 40
volume of acid added/ cm?

151

(d) Use your graph to estimate the temperature of the reaction mixture when 8.0 cm? of acid B
were added to 50 cm? of aqueous sodium hydroxide.

Show clearly on the grid how you worked out your answer.
@

() What type of chemical reaction, other than neutralisation, occurred when acid A reacted with
sodium hydroxide?

U}
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(f) Why was the burette rinsed firstly with distilled water and then with acid B before starting
Experiment 27

2

() The solutions of acids A and B are the same concentration.
(i) In which experiment was the maximum temperature change greater?
m

(ii) - Suggest why the maximum temperature change was greater in this experiment.

m
(h) Describe one source of error in Experiment 2. Suggest one improvement to reduce this
source of error.
source of error

improvement
21

[Total: 20]
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5 Two metal salt solutions, E and F, were analysed

E was a mixture of iron(1l) sulfate and ammonium sulfate.
The tests on the solutions and some of the observations are in the following table.

Complete the observations in the table.

tests

observations

tests on solution E

(a) Appearance of solution E.

The solution was divided into three equal
portions in separate test-tubes.

(b) Dilute nitric acid and aqueous barium
nitrate were added to the first portion of the
solution.

U}

(¢) (i) Excess aqueous sodium hydroxide
was added to the second portion of

the solution.

The mixture was filtered and the filtrate
heated

The gas given off was tested with
damp litmus paper.

(i)

(d) Dilute sulfuric acid and aqueous potassium
manganate(VII), an oxidising agent, were
added to the third portion of the solution.
Aqueous sodium hydroxide was then
added to the mixture.

tests on solution F

(e) Appearance of solution F.

yellow liquid

() Zinc powder was added to solution F.
The solution was observed for five minutes.

The gas given off was tested with a spint

rapid effervescence
tumed blue, then green and finally light purple

lighted splint popped
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(g) Identify the gas given off in test (f).

U]

(h) What conclusions can you draw about solution F?

@
[Total: 10]
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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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1 Astudent reacted dilute nitric acid with lead(1I) oxide to prepare lead(1l) nitrate. The diagram shows
the stages in the method used

1 50cm?® of dilute nitric
acid was measured into

abeaker T

NITRIC
ACID

[T —

3 The mixture
was separated

2 Lead(ll) oxide
was added until
allthe nitric acid

had reacted

e

4 The solution was
allowed to cool

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

(b) Why is the dilute nitric acid heated?

(¢) The lead(I) oxide was weighed before and after the additions.

e
—

Eis
E s
—
E7
E16 g
before

=
—

solution of
lead(I1) nitrate

s

B

E s

E

after

2

m

Use the balance diagrams to work out the mass of lead(II) oxide added to the dilute nitric acid.

21
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(d) (i) How would the student know when all of the dilute nitric acid had reacted in stage 27
m
(i) What method is used to separate the mixture in stage 37
m
(ili) What term is used to describe the unreacted lead(TI) oxide?

m

(e) Describe the effect of heating the solution of lead(II) nitrate until it boils and then heating for a
further ten minutes.

21
[Total: 10]
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4 Astudent investigated the reaction between two different solutions of dilute hydrochloric acid, A
and B, and solution C which is alkaline.

Two experiments were carried out

(a) Experiment 1
A burette was filled with solution A of dilute hydrochloric acid to the 0.0 cm? mark. Using a
measuring cylinder, 20 cm? of solution C was poured into a conical flask. A few drops of methyl

orange were added to the flask.

Solution A was added to the flask, with shaking, until the mixture just changed colour.
Use the burette diagram to record the burette reading in the table and complete the table.

initial reading

final burette reading/ cm®

initial burette reading/cm?

difference/cm?

@
(b) Experiment 2

The burette was emptied and rinsed, first with distilled water, and then with a litlie of
solution B. The burette was filled with solution B of dilute hydrochloric acid to the 0.0 cm® mark

Experiment 1 was repeated using solution B,
Use the burette diagram to record the burette reading in the table and complete the table.

final reading

final burette reading/ cm®

initial burette reading/ cm?

difference/cm?

2
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(h) Describe a method other than titration, using a different reactant, that could be used to
compare the concentrations of the two solutions of dilute hydrochloric acid, A and B.

4

[Total: 20]
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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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5 Asolid D, which is a soluble metal sulfate, was analysed.

The tests on D, and some of the observations, are in the following table
Complete the observations in the table.

tests

observations

tests on solid D

(a) (i) Appearance of solid D.

(i) Solid D was heated in a

testtube gently and then
strongly.

pale green crystals

condensation formed at the top of the test-tube

tests on the aqueous solution

Solid D was added to distilled water
and shaken to dissolve. The solution
was divided into four equal portions in
separate test-tubes.

(b) () Several drops of aqueous

sodium hydroxide were added
tothefirst portion of the solution.

Excess aqueous  sodium
hydroxide was added to the
mixture.

(ii) Excess aqueous ammonia was
added to the second portion of
the solution.

green precipitate

green precipitate remained

green precipitate

()

Aqueous silver nitrate and dilute
nitric acid were added to the third
portion of the solution

m

(d)

Aqueous barium nitrate and dilute
nitric acid were added to the fourth
portion of the solution

21
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() What does test (a) tell you about solid D?

2

(f) What conclusions can you draw about the identity of solid D?

&)
[Total: 8]
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2

The following paragraph was taken from a student's notebook

Preparation of lead chioride

10cm of agueous lead nitrate was placed in a beaker and 10cm? of aqueous potassium
chioride added. Lead chloride, a white solid, was formed. The solid was separated from the
mixture.

Water was then added o the solid and the mixture boiled. A clear liquid was formed. On
cooling, wihite crystals were deposited.

(a) What type of chemical reaction resulted in the formation of the lead chloride?

(b) What is the solubility of lead chioride in
(i) cold water,

hot water?

(¢) What method should be used to separate the crystals from the mixture?

m
[Total: 4]
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§  Asolid U was analysed. U was a soluble metal sulfate.
The tests on U, and some of the observations are in the following table.
Complete the observations.

tests observations

tests on solid U

(a) Appearance of solid U pink crystals

(b) Solid Uwas heated gently and then
strongly in a test-tube. condensation droplets formed on the sides of the test-tube

(c) Solid U was added to_distiled
water in a testtube and shaken
until dissolved
The solution was divided into
three equal portions in separate
test-tubes and the following tests.
carried out

Several drops of aqueous sodium
hydroxide were added to the first
portion of the solution and the pale brown precipitate
test-tube shaken.

Then hydrogen peroxide solution effervescence
was added to the mixture and the glowing splint relit
gas given off tested.

(d) Dilute nitic acid was added to
the second portion of the solution
followed by barium nitrate solution. 2

(e) Dilute nitric acid was added to the
third portion of the solution followed
by silver nitrate solution. ]
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(f) What does test (e) tell you about solid U?

m

(g) Name the gas given offin test (c).

m

(h) What conclusions can you draw about solid U?

@2
[Total: 7]
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4 A student investigated the reaction between dilute hydrochloric acid and an aqueous alkaline
solution R, containing two different substances, § and T.

Three experiments were carried out.
Experiment 1

Using a measuring cylinder, 25 cm? of solution R was poured into a conical flask and five drops of
phenolphthalein were added to the flask.

A burette was filled with hydrochloric acid up to the 0.0cm? mark. Hydrochloric acid was added to
the solution R and the flask shaken. Addition of hydrochloric acid was continued until the colour just
disappeared.

The mixture in the flask was kept for Experiment 2.

(a) Use the burette diagram to record the final volume in the table of resuits and complete the

table.
final burette reading
burette readings

final volume/cm®

initial volume/cm®

difference/cm®

Bl

Experiment 2

Five drops of methyl orange indicator were added to the mixture in the flask from Experiment 1. The
mixture tumed yellow. The initial volume reading of the burette was the same as the final reading
in Experiment 1. Hydrochloric acid was added from the burette to the mixture in the flask and the
mixture shaken.

The volume of hydrochloric acid added was recorded when the indicator just changed colour.

(b) Use the burette diagram to record the final volume in the table of resuits and complete the
table.

E—26
final burette reading

burette readings

final volume/cm®

initial volume/cm®

difference/cm®

131




image29.jpeg
(¢) Experiment 3
Hydrochloric acid was added to about 5.cm* of solution R in a test-tube.
Rapid effervescence was observed
(d) When phenolphthalein indicator was used in Experiment 1 the colour changed
from pink to ]
(¢) In a similar experiment, methyl orange indicator was used in Experiment 1 followed by

phenolphthalein in Experiment 2.
Suggest why this experiment would not work

() What conclusion can you draw from Experiment 37

m

(g) The volume of hydrochloric acid added in Experiment 1 reacted with all of substance § and half
of substance T.

The volume of hydrochloric acid in Experiment 2 reacted with half of substance T.

(i) Work out the volume of hydrochloric acid which reacted with substance .

(if) Work out the volume of hydrochloric acid which reacted with substance T.

(iii)  Compare the volumes of hydrochloric acid which reacted with substances S and T.
m
(h) (i) The experiments were repeated using 100 cm? of solution R.
Predict the volume of hydrochloric acid which would be added in Experiments 1 and 2.
Explain your answer.
Experiment 1
Experiment 2

Explanation €l

(ii) - Suggesta practical problem that would occur when carmying out these repeat experiments
and how you could solve this problem.

21

[Total: 18]
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percentage corrosion of steel rod

2 Eight steel rods of the same size were placed in solutions of different pH for one week
The percentage corrosion of the rods was measured and the results plotted on the grid below.

30

20

10

pH of solution

(a) Draw a bestfit straight line through the points M
(b) Why were the steel rods the same size?

m
(¢) State one other variable which should have been kept constant

m
(d) State one conclusion that could be drawn from the results.

m
(e) Determine the percentage corrosion of a steel rod in a solution of pH 6.5.

m

[Total: 5]
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1 Astudent investigated the products formed when ethanol was burned using the apparatus

shown.
suction
pump.
liquid F
(a) Complete the box to identify the piece of apparatus. M
(b) Why is a suction pump used?
m
(¢) (i) Suggest the purpose and identity of liquid F.
identity
purpose 2

(ii) Why is the end of the delivery tube below the surface of liquid F?

m

(d) Give one expected observation in the horizontal part of the delivery tube.
Explain your answer.

@
[Total: 7]
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4 Two liquids, L and M, were analysed. L was aqueous potassium iodide. M was a colourless

liquid

The tests on the liquids and some of the observations are in the following table.

Complete the observations in the table.

tests

observations

tests on liquid L

(a) Appearance of liquid L.

m

Liquid L was divided into three equal portions
in separate test-tubes.

(b) () Aniodine crystal was added to the first
portion of liquid L. The test-tube was
stoppered and the contents shaken.

(i) An equal volume of liquid M was added
to the test-tube, the contents shaken
and left to stand for five minutes.

liquid tumed orange

two layers were formed,

pink top layer and orange lower layer

(¢) To the second portion of liquid L, dilute
nitric acid and barium nitrate solution were
added.

m

(d) To the third portion of liquid L, dilute nitric
acid and silver nitrate solution were added

2

(e) Why does the colour of liquid L change in test (b)(i)?

() What conclusions can you draw about liquid M from test (b)(i)?

m

@
[Total: 7]
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3

Astudent investigated the reaction between aqueous sodium hydroxide and acid K
Two experiments were carried out

(a) Experiment 1

Using a measuring cylinder, 25cm® of acid K was poured into a conical flask
Phenolphthalein indicator was added to the flask. A burette was filled with aqueous
sodium hydroxide to the 0.0cm? mark. Aqueous sodium hydroxide was added from the
burette to the flask and the mixture shaken until the solution showed a permanent colour
change.

The final volume was measured. Use the burette diagram to record the final volume in
the table and complete the table.

37

39

final volume

burette reading

final volume /cm?®

initial volume / cm®

difference/cm?

@
(b) Experiment 2

The solution was poured away and the conical flask rinsed.

Using a measuring cylinder, 50 cm® of acid K was poured into the conical flask. 0.3 of
powdered calcium carbonate was added to the flask and the flask shaken until no further
reaction was observed.

Phenolphthalein was added to the mixture in the flask.

A burette was filled with the same aqueous sodium hydroxide and the initial volume
measured. Aqueous sodium hydroxide was added from the burette to the flask and the
mixture shaken until the solution showed a permanent colour change.

Use the burette diagrams to record the initial and final volumes in the table and complete
the table.

9 28
11 30
initial volume final volume

burette reading

final volume /cm?

initial volume / cm?

difference/cm?

7]
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(e) What colour change was observed after the sodium hydroxide solution was added to the
flask?

from to 2

(d) What type of chemical reaction occurred when acid K reacted with sodium hydroxide?
m
() If Experiment 1 were repeated using 50 cm® of acid K, what volume of sodium hydroxide
would be required to change the colour of the indicator?

2

() (i) What were the effects of adding 0.3 of powdered calcium carbonate to acid K?

@
(i) Use your answer in (e) to work out the difference between the volume of sodium

hydroxide needed to completely react with 50cm?® of acid K and the volume of
sodium hydroxide used in Experiment 2

2

(iii) Estimate the mass of calcium carbonate that would be needed to be added to 50 cm?
of acid K to require 0.0 cm? of sodium hydroxide.

m
(g) What would be the effect on the results if the solutions of acid K were warmed before
adding the sodium hydroxide? Give a reason for your answer.
effect on results

reason @2
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(h) Suggest the advantage, if any, of

(i) using a pipette to measure the volume of acid K.

2

(ii) using a polystyrene cup instead of a flask

@
[Total: 20]
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4 Amixture of two solids, E and F, was analysed.
Solid E was the water-soluble salt aluminium choride, AICL,, and solid F was an insoluble
salt.

The tests on the mixture and some of the observations are in the following table.
Complete the observations in the table.

tests observations

Distilled water was added to the mixture in a
boiling tube.

The contents of the boiling tube were shaken
and filtered, keeping the filtrate and residue for
the following tests.

tests on the filtrate

The filtrate was divided into five portions in
five test-tubes.

(a) The first portion was used to describe the
appearance of the filtrate. appearance 4}

(b) Several drops of aqueous sodium
hydroxide were added to the second
portion of the solution
Excess aqueous sodium hydroxide was
then added to the test-tube. 3

(¢) Aqueous ammonia was added to the third
portion, dropwise and then in excess.

(d) To the fourth portion of the solution, dilute:
nitric acid and aqueous silver nitrate were
added. 2

(e) Tothe fifth portion of the solution, about
1 cm? of dilute nitric acid and barium
nitrate solution were added. 4}
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tests

observations

tests on the residue

() () Toalittle of the residue, dilute
hydrochloric acid was added.
The gas given off was tested.

(i) The residue was heated, gently then
strongly.

rapid effervescence

gas tumed limewater milky

solid changed colour from green to black

(g) What conclusions can you draw about solid F?





image38.jpeg
Copper(II) oxide and carbon are both black solids. Copper(IT) oxide reacts with dilute sulfuric
acid to form aqueous copper(II) sulfate. Carbon does not react with dilute sulfuric acid

You are given a mixture of copper(II) oxide and carbon and access to dilute sulfuric acid
Plan an experiment to investigate the percentage of copper(II) oxide in the mixture.

61
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5 Three aqueous solutions K, L and M, were analysed. L was a solution of sodium hydroxide.
The tests on the solutions and some of the observations are in the table.

Complete the observations in the table. Do not write any conclusions in the table.

tests observations
(@) Appearance of the solutions.
solution K colourless liquid
solution L colourless liquid
solution M colourless liquid
b)  Universal Indicator paper was
used to test the pH of each
solution.
solution K pH 10
solution L 1
solution M

() tests on solution K

(i) Drops of solution K were
added to copper sulfate
solution in a test-tube.

Excess of solution K was then|
added to the test-tube.

(i) Experiment (c)(i) was
repeated using aqueous
aluminium sulfate instead of
aqueous copper sulfate.

A few drops of nitric acid and|
silver nitrate  solution  were|
added to solution K.

pale blue precipitate formed

deep blue solution formed

white precipitate formed
insoluble in excess

no visible reaction

@) tests on solution L
(i) Experiment (c)(i) was
repeated using solution L.

(i) Experiment (c]
repeated using solution L.

0}

() teston solution M

Experiment (c)
repeated using solution M.

white precipitate formed





image66.emf

image67.emf

image68.emf

image69.emf

image70.emf

image71.emf

image72.emf

image1.jpeg
1 The volume of hydrochloric acid that reacts with 25.0cm? of aqueous sodium hydroxide can be
found using the apparatus below.

hydrochloric acid—

°
o

° 25.0cm® of aqueous | °

. sodium hydroxide o

N + indicator —__

(a) Complete the boxes to identify the pieces of apparatus labelled. 2

(b) Name a suitable indicator that could be used
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(c) A student did the experiment four times and the volume of hydrochloric acid added each time

was measured.

Use the burette diagrams in the table to record the volumes of hydrochloric acid added.

volume of acid
experiment | burette diagram adetead
1
2
3
4

2

(d) () What type of chemical reaction occurs when hydrochloric acid reacts with sodium

hydroxide?

(if) How did the student know when all of the sodium hydroxide had reacted?

U]
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