Name

iG Chem 8 Paper 6 Acids, bases and salts 15w to 01w P6 758marks

Q#t 1/ iGCSE Chem/2015/w/Paper 62/
1 The volume of hydrochloric acid that reacts with 25.0cm?® of aqueous sodium hydroxide can be
found using the apparatus below.

e

hydrochloric acid—|

25.0 cm?® of aqueous
sodium hydroxide
+ indicator —__

{a) Complete the boxes to identify the pieces of apparatus labelled. [2]

{b) Name a suitable indicator that could be used.

]

(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 added/ecm?
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(d) (i} What type of chemical reaction occurs when hydrochloric acid reacts with sodium
hydroxide?

- [1]

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

(&) (i) Which one of the results is anomalous?

(i)} Suggest what may have caused this result to be anomalous.

]

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

(f) Which of the solutions was more concentrated? Explain your answer.
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Q# 2/ iGCSE Chem/2015/w/Paper 62/

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. green/blue

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

(i) Aqueous sodium hydroxide
was added to the first portion
drop by drop and shaken. pale blue precipitate

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

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

An excess of aqueous
ammonia was then added to
the mixture. the precipitate dissolved to form a deep blue solution

(iii) Dilute nitric acid and barium
nitrate solution were added to
the third portion. no visible change

(iv) Dilute nitic acid and silver
nitrate solution were added to
the fourth portion. white precipitate formed

(c) Identify solution K.

tests observations

tests on solution L

{d) Colour of solution L. O i |
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{e) The solution was divided into three
equal portions.

(i) Agueous sodium hydroxide
was added to the first portion
of the solution drop by drop
and shaken. R N S T L N TE e S L AW Al ST SRR RTE AN |

An excess of agueous sodium
hydroxide was then added to
the mixture. B RN ST L LS ST L UL S LA 1 |

{ii) Aqueous ammonia was added
to the second portion of the
solution drop by drop and
shaken. U i |

An excess of aqueous
ammonia was then added to
the mixture and shaken. S L 1 |

(iii} Dilute nitnic acid and silver
nitrate solution were added to
the third portion of the solution. | . [ 2]

Q# 3/ iGCSE Chem/2015/w/Paper 62/
4  Three jars of gas have lost their labels. The gases are known to be

» ethene,
= ammonia,

e 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
ammonia
-
oxygen
- 2]

Qi 4/ iGCSE Chem/2015s/Paper 6/

5 Solid C was analysed. Solid C was a mixture of salts containing aluminium ions, sulfate ions and
another cation (positive ion).
Tests on solid C, and some of the observations, are in the table.
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Complete the observations in the table.

tests observations

tests on solid C

(a) Appearance of solid C. white solid

(b) Alittle of solid C was heated gently
and then strongly. condensation was formed at the top of the test-tube

The gas given off was tested with
damp pH indicator paper. pungent gas, pH = 10

tests on a solution of C

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

(c) Drops of aqueous sodium
hydroxide were added to solution C
usigaieatpipetie.. = ===zo00 02 |sscossssseseimenose i e e s e

Excess aqueous sodium hydroxide
was then added to the mixture. | e [3]

The mixture was boiled gently and
any gases given off were tested. pungent gas, pH =10

(d) Excess aqueous ammonia was
addediosolUion €. == |csosmanscsemmos s imoitis s is e i [1]

(e) Afew drops of dilute nitric acid and
aqueous silver nitrate were added
10 SOIUHION €. | e [1]

(f) Afew drops of dilute nitric acid and
barium nitrate solution were added
tosolution C. e [2]

{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?
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{i) (i) Name the gas given off in test {b).

-

{(ii} What is your conclusion about the identity of the other cation in solid C?

Q# 5/ iGCSE Chem/2015s/Paper 6/
4 A student 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 5.0 cm? 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.

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

volume of acid A thermometer temperature of solution
added /cm? diagram in polystyrene cup /°C

30

25

=

=

1
|IIII|IIII|

—iH20
30
25

20
35

5.0

10.0 30

25
35

30

15.0

25
35

30
=25

20.0
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40
35

30
40

25.0

35
30
40
35

30.0 I

35.0 i

30
40

35
30

40.0

The burette was emptied and ninsed 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 thermometer temperature of solution
added /cm® diagram in polystyrene cup /°C

30
25

0.0 I

20
40

35

30
45

5.0 |

40

35
45

40

35
40

35
30

10.0

15.0 i

20.0
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25.0

40
35

30

30.0

40
35

30

35.0

40
35

30

40.0

40
35

30

[3]

(e) 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
€ a0
=
S
3
?
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5
5
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0
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(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.

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

.............................................................................................................................................. [1]
(f) Why was the burette rinsed firstly with distilled water and then with acid B before starting
Experiment 27
.............................................................................................................................................. [2]
(g) The solutions of acids A and B are the same concentration.
(i) In which experiment was the maximum temperature change greater?
....................................................................................................................................... [1
(ii)) Suggest why the maximum temperature change was greater in this experiment.
....................................................................................................................................... [1
(h) Describe one source of error in Experiment 2. Suggest one improvement to reduce this
source of error.
SOUNCE OF BT O e
T D I T I Y oo o S e T S S T S B S S S T SR B
[2]

Q#t 6/ iGCSE Chem/2015march/Paper 6/

5 Two metal salt solutions, E and F, were analysed.
E was a mixture of iron(II) 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.
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The solution was divided into three equal
portions in separate test-tubes.

(b) Dilute nitric acid and agueous barium
nitrate were added to the first portion of the
solution. I LRI L BB S A R S B SRR |

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

the solution. [2]
(ii) The mixture was filtered and the filtrate

heated. e

The gas given off was tested with

damplimuspaper,. == ===z | cweessomsecsiie s i g skt [2]

(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
addediothe mbdure:: @ = == 00| smsesccesisscessemoisonssmnaiaie [1]

tests on solution F

(e) Appearance of solution F. yellow liquid

(f) Zinc powder was added to solution F. rapid effervescence
The solution was observed for five minutes. | tumed blue, then green and finally light purple

The gas given off was tested with a splint. lighted splint popped

(g) ldentify the gas given off in test (f).

U

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

- [2]

[Total: 10]

Q# 7/ iGCSE Chem/2015march/Paper 6/
1 Ateacher separated a mixture of two liquids using the apparatus shown. The liquids were:

e ethanoic acid, boiling point 118°C,
e chloroethanoic acid, boiling point 190°C.
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(d) Give a test to show that the liquids are acidic.
= U U USS

(= | PO S L SRR P SRR PN R T S e L TSNy .|
Qi 8/ iGCSE Chem/2014/w/Paper 6/
1 Astudent reacted dilute nitric acid with lead(II) oxide to prepare lead(I1) nitrate. The diagram shows
the stages in the method used.

2 Lead(Il) oxide
was added until
all the nitric acid
had reacted

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

a beaker i

DILUTE| —— g

-,
%

NITRIC
ACID B
——
4 The solution was
allowed to cool
3 The mixture
was separated B
lead(I1) nitrate

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

(b} Why is the dilute nitric acid heated?

-

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

i —19 — 15
] 2 ] E
— " m—
17 13
16 |o F 12 |g
before after

lUse the balance diagrams to work out the mass of lead(II) oxide added to the dilute nitric acid.
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{d) (i) How would the student know when all of the dilute nitric acid had reacted in stage 27

1]

(ii) What method is used to separate the mixture in stage 37

-]

(iii) What term is used to descrbe the unreacted lead(II) oxide?

-1l

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

Q# 9/ iGCSE Chem/2014/w/Paper 6/
4 A student 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 0.0cm® 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.
(b) Experiment 2

Experiment 1 was repeated using solution B.

(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]
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Q# 10/ iGCSE Chem/2014/w/Paper 6/
] 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.

[2]
(ii)) State a test for carbon dioxide.

- [2]
Q# 11/ iGCSE Chem/2014/w/Paper 6/
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. pale green crystals

(ii) Solid D was heated In a

test-tube gently and then condensation formed at the top of the test-tube
strongly.
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tests on the agueous 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) (i) Several drops of aqueous
sodium hydroxide were added green precipitate
to the first portion of the solution.

Excess aqueous  sodium
hydroxide was added to the green precipitate remained
mixture.

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

(c) Aqueous silver nitrate and dilute
nitric acid were added to the third
portion of the solution.

(d) Aqueous barium nitrate and dilute
nitric acid were added to the fourth
POHIONDINESOIINON.: = = oo s n e i s snsass v usn s S S SEn e 55 [2]

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

- [2]

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

- [3]

Q# 12/ iGCSE Chem/2014/w/Paper 6/

4 A student 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 0.0cm?® 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.
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24

25

26

initial reading

final burette reading/cm?

initial burette reading/cm?®

difference/cm?

(2]
(b) Experiment 2

The burette was emptied and rinsed, first with distilled water, and then with a little 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.

5

7.

final reading

final burette reading/cm?

initial burette reading/cm?®

difference/cm?

2]

{e) (i} What type of chemical reaction takes place when hydrochloric acid reacts with alkaline
solutions?

-]
(i} Why is methyl orange added to the flask?

- 1]

{d) Why was the burette rinsed, first with distilled water and then with solution B, before starting
Experiment 27

[
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{e) (i) What type of chemical reaction takes place when hydrochlonc acid reacts with alkaline
solutions?

1]
(i)} Why is methyl orange added to the flask?
-]

{d) Why was the burette rinsed, first with distilled water and then with solution B, before starting
Experniment 27

- [2]
{e) (i)} Inwhich expenment was the greater volume of dilute hydrochlonc acid used?
1]
(i) Compare the volumes of dilute hydrochloric acid used in Experiments 1 and 2.
- [1]

(iii) Swuggest, in terms of the concentration of solutions A and B, an explanation for the
difference in volumes used.

2]

(f) If Experiment 2 was repeated using 10 cm?® of solution C, what volume of dilute hydrochloric
acid would be used? Explain your answer.

- [2]

(g) Give one advantage and one disadvantage of using a measuring cylinder for solution C.
AOVAN RO
disadvantage e 2]
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Q# 13/ iGCSE Chem/2014s/Paper 6/
2 The following paragraph was taken from a student’s notebook.

Preparation of lead chloride

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

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

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

(b) What is the solubility of lead chloride in
(1) cold Water, ..

() OO ? oo s e R s i O o R A S S e 2]

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

Q# 14/ iGCSE Chem/2014s/Paper 6/

5 A-solid Uwas 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 distilled

water in a test-tube 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.

Patrick Brannac www.SmashingScience.org Page 17 of 124
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(d) Dilute nitric 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. N AL R S PR A S STy S R G I R POt A SO | i

(f) What does test (e) tell you about solid U?

.............................................................................................................................................. 1]
(g) Name the gas given off in test (c).

.............................................................................................................................................. 1
(h) What conclusions can you draw about solid U?

.............................................................................................................................................. 2]

Q# 15/ iGCSE Chem/2014s/Paper 6/

4 A student investigated the reaction between dilute hydrochloric acid and an agueous alkaline
solution R, containing two different substances, Sand T.

Three experiments were carmied out.

Experiment 1

Using a measuring cylinder, 25cm? 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 Expeniment 2.

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

final burette reading

burette readings

final volume/cm?

initial volume/cm?

difference/cm?
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Experiment 2

Five drops of methyl orange indicator were added to the mixture in the flask from Experiment 1. The
mixture turned 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 results and complete the
table.

‘ |IIIIIIIII|II

=26
final burette reading

burette readings

final volume/cm?

initial volume/cm?

difference/cm?

(3]
{c) Expernment 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
iompekils ... . . o e e e
{e) In a similar experiment, methyl orange indicator was used in Experiment 1 followed by

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

- 1]
{f} What conclusion can you draw from Experiment 37
- 1

{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 Expeniment 2 reacted with half of substance T.

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

(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.
EXPEIIMENt T e
R I I oo S L L S e e S R S

EXP AN At ON e [3]

(ii) Suggest a practical problem that would occur when carrying out these repeat experiments
and how you could solve this problem.

Q# 16/ iGCSE Chem/2013/w/Paper 6/

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.

r 3
30
. 3

8
f:
= F 3
S 20
=
=]
w
o
8 %
[14]
@
=
@
(5]
5
(=8

10

S
s
0
0 1 2 3 4 5 6 7 :

pH of solution
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(a) Draw a best fit straight line through the points. 1]

(b) Why were the steel rods the same size?

..................................................................................................................................... [1]
(c) State one other variable which should have been kept constant.
..................................................................................................................................... [1]
(d) State one conclusion that could be drawn from the results.
..................................................................................................................................... [1]
(e) Determine the percentage corrosion of a steel rod in a solution of pH 6.5.
..................................................................................................................................... [1]

Q# 17/ iGCSE Chem/2013/w/Paper 6/
1 A student 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. 1]
(b) Why is a suction pump used?
..................................................................................................................................... 1]
(c) (i) Suggest the purpose and identity of liquid F.
IO Y e
D I PO B s A S B S e B T s [2]
(ii)) Why is the end of the delivery tube below the surface of liquid F?
.............................................................................................................................. [1]
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(d) Give one expected observation in the horizontal part of the delivery tube.
Explain your answer.

Q# 18/ iGCSE Chem/2013/w/Paper 6/
4 Two liquids, L and M, were analysed. L was agqueous 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. e I

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

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

(ii) Anequalvolume of liguid M was added
to the test-tube, the contents shaken two layers were formed,
and left to stand for five minutes. pink top layer and orange lower layer

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

(d) To the third portion of liquid L, dilute nitric
acid and silver nitrate solutionwereadded. | ... 2]

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

1]

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

- [2]
[Total: 7] &,
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Q# 19/ iGCSE Chem/2013/w/Paper 6/

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?

[2]
(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. 0.3g 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?
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{e) What colour change was observed after the sodium hydroxide solution was added to the
flask?

1110 | | SR L N SRR AN | | [T al ST IR SR NIE LN RASRERIR |

{d) What type of chemical reaction occurred when acid K reacted with sodium hydroxide?

- [1]

(e) 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]

(f) (i) What were the effects of adding 0.2 9 of powdered calcium carbonate to acid K?

- [2]
(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.

-1

{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 TeSUS e

| i ¢ R R O AN P e T T A ST LR AT M RN i

{h) Suggest the advantage, if any, of

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

- [2]

(i) usingapolystyrene cup instead ofaflask.
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Q# 20/ iGCSE Chem/2013s/Paper 6/

4 A mixture of two solids, E and F, was analysed.
Solid E was the water-soluble salt aluminium chloride, 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

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.

observations

APPeATaNCe = ma s [1]

(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.

(¢) 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.

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

Patrick Brannac
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tests observations

tests on the residue

(f) (i} To a litile of the residue, dilute rapid effervescence
hydrochloric acid was added.
The gas given off was tested. gas turned limewater milky

(if) The residue was heated, gently then
strongly. solid changed colour from green to black

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

Q# 21/ iGCSE Chem/2013s/Paper 6/

6 Copper(Il) oxide and carbon are both black solids. Copper(II) oxide reacts with dilute sulfuric
acid to form aqueous copper(Il) sulfate. Carbon does not react with dilute sulfuric acid.
You are given a mixture of copper(Il) oxide and carbon and access to dilute sulfuric acid.
Plan an experiment to investigate the percentage of copper(Il) oxide in the mixture.

Q# 22/ iGCSE Chem/2012/w/Paper 6/

5 A mixture of two solids, M and N, was analysed.
Solid M was zinc sulfate which is water-soluble and solid N was insoluble.
The tests on the mixture, and some of the observations, are in the table.
Complete the observations in the table.

tests observations

Distilled water was added to the mixture in a
boiling tube and shaken. The contents of the
tube were filtered and the filtrate and residue
kept for the following tests.
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tests on the filtrate

The filtrate was divided into four portions.

(a) (i) Drops of agueous sodium hydroxide
were added to the first portion of the
filtrate.

Excess aqueous sodium hydroxide
was then added. e 1]

{iiy Drops of aqueous ammonia were
added to the second portion of the
filtrate.

Excess agueous ammonia was then
added. e 2]

(b) About 1cm?® of dilute nitric acid followed
by silver nitrate solution was added to the
third portion of the filirate. USSR |

(c) About 1cm? of dilute nitric acid followed by
barium nitrate solution was added to the
fourth portion of the filirate. USSR .||

tests observations

tests on the residue

(d) Appearance of the residue. black solid

(e) Dilute hydrochloric acid was added to

a little of the residue. The mixture was effervescence

heated and the gas given off was tested

with damp blue litmus paper. pungent gas, bleached litmus paper
(f) Agueous hydrogen peroxide was added effervescence

to a little of the residue. The gas given off

was tested. glowing splint relit

(g) Identify the gas given off in test (e).

(h) Identify the gas given off in test (f).
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(i) What conclusions can you draw about solid N7?

Q#t 23/ iGCSE Chem/2012s/Paper 6/

5 Solid W was analysed. W was a carbonate salt.
The tests on solid W, and some of the observations, are in the following table. Complete the
observations in the table.
Do not write any conclusions in the table.

tests observations
tests on solid W
(a) Appearance of solid W. white solid
(b) Solid W was heated. gas evolved formed a white solid at the top

of the test-tube

The gas given off was tested with damp
red litmus paper. litmus paper turned blue

(e¢) Dilute hydrochloric acid was added to
solid W.

The gas given off was tested.

[3]

(d) Dilute sodium hydroxide was added to
solid W and the mixture heated. pungent gas given off

The gas given off was tested with damp pHofgas =10
pH indicator paper.

(e) Identify the gas given off in test (d).

{(f) What conclusions can you draw about solid W?
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Q# 24/ iGCSE Chem/2012s/Paper 6/

1 A student reacted excess iron powder with sulfuric acid to prepare a solution of iron(II)
sulfate.
The diagram shows the procedure followed in three stages.

2

iron powder was added

until all the sulfuric acid
1 had reacted
50 cm? of dilute sulfuric
acid was measured and

added to a beaker

—_—
3
the mixture was solution of
allowed to cool iron(II) sulfate
{a) Complete the boxes to identify the pieces of apparatus labelled. [2]

(b) How would the student know when all of the sulfuric acid had reacted? Give two reasons.

{c) Describe the effect of boiling the solution of iron(II) sulfate for several minutes.

3]
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Q# 25/ iGCSE Chem/2012s/Paper 6/

4 A student investigated the reaction between agueous lead nitrate and aqueous potassium
chloride.

{a) One experiment was carried out.

Using a measuring cylinder, 3 cm?® of aqueous lead nitrate was poured into each of six
test-tubes in a test-tube rack. The test-tubes were labelled A, B, C, D, E and F respectively.

A burette was filled with agueous potassium chloride. A 1.0 cm® sample of the aqueous
potassium chloride was added to test-tube A.

A 2 0cm?® sample of agueous potassium chloride was added to test-tube B.

A4 0cm? 5.0cm? 6.0cm® and 7.0cm?® sample of aqueous potassium chloride was added
to test-tubes C, D, E and F respectively.

Using a glass rod, the contents of the test-tubes were stired. The contents of the
test-tubes were left to stand for 10 minutes.

After 10 minutes, a ruler was used to measure the height of the solid in each test-tube.

The diagrams show the six test-tubes in a rack. Use a ruler to measure the height of the
solid in each test-tube in the diagram. Record the heights of the solid in the table.

test-tube A B C D E F

test-tube vnlume of aqueous . height of solid /mm
number potassium chloride/cm

A

B

C

D

E

F
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{b) Plot your results on the gnd below. Draw two intersecting straight line graphs.

25

20

15

height of
solid/mm

10

0 1 2 3 - 5 6 7

volume of agueous potassium chloride/cm?
[4]
(¢) From your graph, find the height of the solid formed when 3.5cm?® of aqueous potassium

chloride was added to 3cm?® of aqueous lead nitrate.
Show clearly on the graph how you obtained your answer.

- 3]

(d) What type of chemical reaction occurs when aqueous potassium chlornide reacts with
aqueous lead nitrate?

=1
(e} (i) Compare the heights of the solids in test-tubes E and F.
=1

(ii) Suggest an explanation for the heights of the solids in (e)(i).

]
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(f) Predict what would happen if the experiment were continued using three further test-
tubes with 8cm?®, 9cm? and 10 cm? of agueous potassium chloride. Explain your answer.

- [2]

(g) What difference would be observed if the experiment was repeated using aqueous silver
nitrate and aqueous potassium lodide?

- [1]

(h) Explain one improvement the student could make to the experiment to obtain more
accurate results.

T D O I I e

e aANA O e

Q# 26/ iGCSE Chem/2011/w/Paper 6/

2  Astudent prepared a sample of potassium nitrate by neutralising nitric acid using potassium
hydroxide solution.
25.0cm? of nitric acid was poured into a conical flask. Potassium hydroxide was added a little
at a time from a burette as shown below.

potassium hydroxide
solution

H‘Ej
o
o
o
nitric acid

After each addition of potassium hydroxide solution the pH was measured with a pH meter
and the values recorded in the table of results.
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volume of potassium hydroxide

solution added/cm? pH value

2.0 1.2
10.0 14
15.0 26
20.0 20
240 27
245 30
2558 11.0
26.0 11.3
30.0 12.0
40.0 13.2

You are going to draw a graph to find the volume of potassium hydroxide solution required to
neutralise the 25.0 cm? of nitric acid.

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

14

12

10

Patrick Brannac

2 10 15

volume of potassium hydroxide
solution added/cm?®

20

www.SmashingScience.org
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(b} Which point appears to be inaccurate?

.M

(c) (i) Use your graph to find the pH of the solution when 35.0cm? of potassium hydroxide
was added.

- [1]
(i) Use your graph to find the pH of 25.0 cm? of nitric acid.

Show clearly on the grid how you obtained your answer.
- [2]
(d)} (i) What is the pH of the solution when all of the nitric acid has just been neutralised?

. 11

(ii) What volume of potassium hydroxide was required to neutralise 25.0 cm?® of nitric
acid?

- 111

(e) Describe how the student should modify the experiment to obtain pure crystals of
potassium nitrate.

- [31
Q#t 28/ iGCSE Chem/2011/w/Paper 6/
5 Three different liquids P, @ and R were analysed.
P was an aqueous solution of sulfuric acid.
The tests on the liquids and some of the observations are in the following table.
Complete the observations in the table.

tests observations

(a) (i) Appearance of the liquids. P o [ 1]
Q colourless, smell of vinegar

R colourless, no smell
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(i) The pH of the liquids was tested using |P ... e 1]
Universal Indicator paper.
@ pHb5

(b) A piece of magnesium ribbon was added | P e
to a little of each liquid.
The gas given off by liquid P was tested. | 2]

Q slow effervescence

R no reaction

(¢) To a little of liquid P, hydrochloric acid and
aqueous barium chloride were added. | 2]

(d) Liquid R was heated to boiling in a
test-tube. A thermometer was used to temperature = 100°C
record the constant temperature of the
vapour produced.

(e) What conclusions can you draw about liquid @7

- [2
(f) Identify liquid R.
Q# 29/ iGCSE Chem/2011s/Paper 6/

5 Two different liquids, M and N, were analysed. N was aqueous potassium iodide.
The tests on the liquids and some of the observations are in the following table.
Complete the observations in the table.

tests observations
{a) (i) Appearance of liquid M. colouress liquid with an antiseptic smell
{ii) Appearance of liquid N. e 1A

(b) (i) A few drops of M were transferred
to a dry watch glass. The liquid was burns with a yellow flame
touched with a lighted splint.

{ii} Test (b){i) was repeated using liquid N. SRR i I
{e) Alittle of liquid M was added to a crystal

of iodine in a test-tube. The test-tube was
shaken. orange-brown solution v
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{d) To a little of liquid N, a few drops of dilute
nitric acid was added, followed by silver
nitrate solution. e A

(e) What type of substance is liquid M?

Q# 30/ iGCSE Chem/2011s/Paper 6/
7 The label shows some information on a bottle of liquid sink and drain cleaner.

» Contains:
sodium hydroxide, sadium
hypochlorite

s contact with acids liberates
chlonne

e rinse container with water
before throwing out

=

f
.ll

gy

7
II
!

(a) Give a chemical test for the presence of sodium hydroxide.

(b) Suggest why it could be dangerous to pour fizzy drinks into a sink containing this liquid
cleaner.

- [2]
(¢) Why should the container be rinsed with water before throwing out?

- [1]
(d) Give a chemical test for chlorine.
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Q# 31/ iGCSE Chem/2011s/Paper 6/

6 The reaction between aqueous barium chloride and aqueous sodium sulfate produces a
white precipitate.
5ix expenments were carmed out to find the mass of precipitate produced using solution P
and solution Q.

Solution P was agueous barium chlonde.
Solution Q was aqueous sodium sulfate.
Both solutions were of the same concentration.

5cm?® of solution P was put into each of six test-tubes. Increasing volumes of solution Q were
added to each test-tube. The mixtures were filtered to obtain the precipitates, which were
washed, dnied and then weighed in a suitable container.

(a) Draw a labelled diagram to show how the mixture was filtered.

[2]
The results are shown in the table below.
(b) Complete the table.
volume of | volume of mass of mass of container mass of
P/cm? Q/cm* | container/q | and precipitate/g precipitate/g
5 1 450 495
5 2 450 545
5 3 450 590
5 4 450 640
5 5 450 6.85
5 6 450 6.85
[2]

Patrick Brannac www.SmashingScience.org Page 37 of 124



http://www.smashingscience.org/

{¢) Plot the points on the gnd below. Join the points with two intersecting straight lines.

25

20

1.5

mass of
precipitate /g

1.0

0.5

0.0

0 1 2 3 - 5 6

volume of Q/cm?
[3]

(d) What is the minimum volume of Q required to completely react with 5cm?® of P?

Q# 32/ iGCSE Chem/2011s/Paper 6/

4 A student investigated the reaction between two different solutions of deep purple potassium
manganate(VII), A and B, and an acidic solution of hydrogen peroxide.

Three experiments were carried out.

Expenment 1

A burette was filled with the solution A of potassium manganate(VII) up to the 0.0 cm® mark.
Using a measunng cylinder, 25 cm? of colourless hydrogen peroxide solution was poured into
the conical flask.

The potassium manganate(VII) solution A was added slowly to the flask, and shaken to mix

thoroughly. Addition of potassium manganate(VII) solution was continued until there was a
permanent pink colour in the contents of the flask.
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(a) Use the burette diagram to record the volume in the table of results and complete the

column.

Expenment 2

31

33

final reading

[2]

Expenment 1 was repeated using the solution B of potassium manganate(VII) instead of

solution A.

(b) Use the burette diagrams to record the volumes in the table of results and complete the

table.

20

initial reading

36

[2]

final reading

expenment 1

expenment 2

final reading/cm?

initial reading/cm?

difference/cm?

To a little of the hydrogen peroxide solution in a test-tube, manganese(IV) oxide was added.

Rapid effervescence was observed and a glowing splint relit.

{e) Identify the gas given off in Experment 3.

-]

(d) (i) What colour change was observed when potassium manganate(VII) solution was

added to the flask?

oM L

DO

(ii) Why was an indicator not added to the flask?
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{e) (i) Inwhichexperiment was the greatest volume of potassium manganate(VII) solution

used?
- 11
{ii) Compare the volumes of potassium manganate(VII) used in Expenments 1 and 2.
-1
(iii) Suggest an explanation for the difference in volumes.
- [2

{f) If Experiment 2 was repeated using 12.5cm® of the hydrogen peroxide solution, what
volume of potassium manganate(VII) solution would be needed to react completely?
Explain your answer.

- B

(g) Give one advantage and one disadvantage of using a measuring cylinder for the
hydrogen peroxide solution.

= Lo U | T L=

disadvantage e [2]
Q# 33/ iGCSE Chem/2010/w/Paper 6/

7 E numbers identify chemicals which are added to foods.

(a) E210 is benzoic acid. How could you show that a solution of benzoic acid is a weak
acid?

= U
TSl e A

(b) E211 is sodium benzoate. Name a suitable substance that would react with a solution of
benzoic acid to form sodium benzoate.

Q# 34/ iGCSE Chem/2010/w/Paper 6/

2 The following instructions were used to prepare magnesium sulfate crystals, MgSO,.7H,O.
Step 1 Measure 50 cm® of dilute sulfuric acid into a beaker and warm the solution.

Step 2 Using a spatula, add some magnesium oxide and stir the mixture. Continue
adding the magnesium oxide until excess is present.

Step 3 Separate the excess magnesium oxide from the solution of magnesium =
sulfate.
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Step 4 Heat the solution unfil crystals form. Obtain the crystals and dry them.

(a) Why is the sulfuric acid warmed?

-]
(b) How would you know when excess magnesium oxide is present in Step 27

-1
(¢) What method is used in Step 37

-
(d) Why must care be taken when drying the crystals in Step 47

-

(¢) Explain how the method would differ if magnesium carbonate was used instead of
magnesium oxide.

Q# 35/ iGCSE Chem/2010/w/Paper 6/
5 Two different solutions, X and Y, were analysed. X was copper sulfate solution.
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 X
(a) (i) Appearance of solution X. e M)
(ii) To a little of solution X, agueous
sodium hydroxide was added. e 1A
(iiiy To a little of solution X, aqueous
ammonia was added drop by drop USSR | | |
and shaken.
Excess aqueous ammonia solution
was then added to the test-tube.
- 2]
tests on solution Y
(b) (i) A little of solution Y was tested with
Universal Indicator paper. The pH pH1
was recorded.
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(ii) To about 3 cm?® of solution ¥ a few
drops of dilute hydrochloric acid and white precipitate
then aqueous barium chloride was
added.

(e) ldentify solution Y.

Q# 36/ iGCSE Chem/2010s/Paper 6/
2 Three bottles of liguids have lost their labels.

The liquids are known to be:
aqueous sodium iodide,
hexene,
dilute nitric acid.

Outline chemical tests you could use to distinguish between the liquids in the three bottles.

liquid test result

aqueous sodium iodide

dilute nitric acid

[4]

Q# 37/ iGCSE Chem/2010s/Paper 6/
1 The diagram shows the apparatus used to prepare a gas. The gas is more dense than air.

___ concentrated
sulfuric acid

{a) Complete the boxes to name the apparatus.
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{b) ldentify one mistake in the diagram.
-]
{¢) Suggest a reason why the gas is passed through concentrated sulfuric acid.

- [1]

Qi 38/ iGCSE Chem/2010s/Paper 6/

5 Solid E was analysed. E was an aluminium salt.
The tests on the solid and some of the observations are in the following table.
Complete the observations in the table.

tests observations

tests on solid E

(a) Appearance of solid E. white crystalline solid

(b) A little of solid E was heated in a |colourdess drops of liquid formed at the top
test-tube. of the tube

(c) Alittle of solid E was dissolved in distilled
water.

The solution was divided into four
test-tubes and the following tests were
carmed out.

(i) Tothefirst test-tube of solution, drops
of agueous sodium hydroxide were
added.

Excess sodium hydroxide was then
added to the test-tube. USRNSSR - |

(ii) Test (i) was repeated using agueous
ammonia solution instead of aqueous
sodium hydroxide. e

{iii) To the third test-tube of solution,
dilute hydrochlonc acid was added, no reaction
followed by barium chloride solution.

{iv) To the fourth test-tube of solution, effervescence
agueous sodium  hydroxide and pungent gas given off
aluminium powder were added. turned damp litmus paper blue

The mixture was heated.
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(d) What does test (b) tell you about solid E.

1]
(e) lIdentify the gas given off in test (c){iv).

- [1]

(f) What conclusions can you draw about solid E?

Q# 39/ iGCSE Chem/2009/w/Paper 6/

3 Three unlabelled bottles of chemicals each contained one of the following liquids:

« sodium nitrate dissolved in water;
* pure water;

s hexene.

(a) Give atest by which you could identify sodium nitrate solution.

test

Q# 40/ iGCSE Chem/2009/w/Paper 6/

1 The apparatus below was used to make oxygen. The tube of manganese oxide was added
to the hydrogen peroxide solution by releasing the cotton.

|'z'n'4'-::'ab'a'u'1dum=\’::]

|
\

hydrogen
peroxide

tube containing
manganese oxide

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

(b) Why was the tube of manganese oxide suspended in the flask?
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(c) Give atest for axygen.

test

Q# 41/ iGCSE Chem/2009/w/Paper 6/

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

(a) 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 pH [1]
solution M pH 2

(c) tests on solution K

(i) Drops of solution K were
added to copper sulfate

solution in a test-tube. pale blue precipitate formed
Excess of solution K was then
added to the test-tube. deep blue solution formed

(ii) Experiment (c)(i) was
repeated using agueous
aluminium sulfate instead of
aqueous copper sulfate. white precipitate formed

insoluble in excess

(iii) A few drops of nitric acid and
silver nitrate solution were
added to solution K. no visible reaction

(d) tests on solution L

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

(ii) Experiment (c)(ii) was
repeated using solution L.
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(e) test on solution M

Experiment (¢)(iii) was
repeated using solution M. white precipitate formed

(f) What conclusions can you make about solution K?

[2]

Q#t 42/ iGCSE Chem/2009s/Paper 6/

5 Two solids, § and V, were analysed. S was copper(II) oxide.
The tests on the solids, and some of the observations are in the following table.
Complete the observations in the table. Do not write any conclusions in the table.

test observation

tests on solid S

(a) Appearance of solid S black solid

(b) Hydrogen peroxide was added to solid
S in a test-tube. slow effervescence

A glowing splint was inserted into the . .
tube. splint relit

(c) Dilute sulfuric acid was added to solid
S in a test-tube. The mixture was .
heated to boiling point. blue solution formed

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

(i) Tothe first portion of the solution,
excess sodium hydroxide was
added. [1]

(ii) Tothe second portion of the
solution, about 1cm® of agueous
ammeonia solution was added. [2]

Excess ammonia solution was then
added.
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(iii) To the third portion of the solution,
dilute hydrochloric acid was added
followed by barium chloride
SD|L.ItiDr'I. EEEE N NI NN NN NN NN NN NN NN NN NN NNN NN NN NN NN NN RREE [2]

test observation

tests on solid V

(d) Appearance of solid V black solid

(e} Hydrogen peroxide was added to solid .
V in atest-tube. rapid effervescence

A glowing splint was inserted info the . .
tube. splint relit

(f) (i) Compare the reactivity of solid S and solid V with hydrogen peroxide.

................................................................................................................................... (1]
(ii) Identify the gas given off in test (e).
................................................................................................................................... (1]
(g) What conclusions can you draw about solid V?
(2]

Q# 43/ iGCSE Chem/2009s/Paper 6/
6 Acid base indicators

Indicators are used to identify acids and bases.
Indicators can be obtained from berries and other fruits.

(a) Plan an experiment to obtain an aqueous solution of an indicator from some berries.

[3]
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(b) Plan an experiment to use the indicator solution to show that it is an effective indicator.

Q# 44/ iGCSE Chem/2009s/Paper 6/

3 Describe a chemical test to distinguish between each of the following pairs of substances.
An example is given.

Example: hydrogen and carbon dioxide

test  lighted splint

result with hydrogen qwes apop
result with carbon dioxide _  splint is extinguished

(a) zinc carbonate and zinc chloride

test

result with zinc carbonate

result with zinc chloride [2]

(b) ammeonia and chlorine

test

result with ammonia

result with chlorine [3]

(c) aqueous iron(IT) sulfate and agueous iron(I1T) sulfate

test

result with aqueous iron(I1) sulfate

result with agqueous iron(IIT) sulfate

g
YA
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Q# 45/ iGCSE Chem/2008/w/Paper 6/

5 Two salt solutions K and L were analysed. Each contained the same chloride anion but
different metal cations. K was a copper(Il) salt.
The tests on the solutions and some of the observations are in the following table. Complete
the observations in the table.

tests observations

(a) Appearance of the solutions.

solution K [1]

solution L

(b) The pH of each solution was

tested.
solution K pH 3
solution L pH 2

tests on solution K

(e) (i) Drops of aqueous sodium
hydroxide were added to
solution K. Excess
aqueous sodium
hydroxide was then
added to the testtube. 2]

(ii) Experiment (c){i) was
repeated using agueous
ammonia instead of
agqueous sodium
hydroxide.

drops

(iii) A few drops of
hydrochloric acid and
about 1cm® of barium
chloride solution were
added to a little of solution [1]
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tests observations

(iv) A few drops of nitric acid
and about 1cm® of silver
nitrate solution were
added to a litte of soluton | .. [1]
K.

tests on solution L

(d) (i) Experiment (c)(i) was

repeated using solution L. red - brown precipitate

(ii) Experiment (c)(ii) was
repeated using solution L. red — brown precipitate

(iii) Experiment (c)(iii) was
repeated using solution L. [1]

(iv) Experiment (c)(iv) was
repeated using solution L. [1]

(e) What does test (b) indicate?

(f) Identify the metal cation present in solution L.

Q#t 46/ iGCSE Chem/2008/w/Paper 6/

7 A solution of magnesium sulphate can be made by reacting magnesium oxide with warm
sulphuric acid.

(a) Describe how you could make a solution of magnesium sulphate starting with
magnesium oxide powder and dilute sulphuric acid.
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(b) Describe how you would obtain pure dry crystals of hydrated magnesium sulphate,
MgS0,4.7H:0, from the solution of magnesium sulphate in (a).

[3]

Q#t 47/ iGCSE Chem/2008/w/Paper 6/

6 An experiment was carried out to determine the solubility of potassium chlorate at different
temperatures. The solubility is the mass of potassium chlorate that dissolves in 100 g of
water.

The results obtained are shown in the table below.

temperature/°C 0| 10 | 20 | 30 | 40 | 50 | 60

solubility in g/100 g water 14 17 | 20 | 24 | 29 | 34 | 40

{a) On the grid, draw a smooth line graph to show the solubility of potassium chlorate at
different temperatures.

50

40

30

solubility in
g/100g water

20

10

0 10 20 30 40 a0 &0 7l

temperature/°C
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(b) Use your graph to determine the solubility of potassium chlorate at 70°C. Show clearly
on the graph how you obtained your answer.

(c) What would be the effect of cooling a saturated solution of potassium chlorate from
60°C to 20°C?

Q# 48/ iGCSE Chem/2008s/Paper 6/ Q7
(b) What practical method could be used to separate the mixture of alcohol (bp 78°C) and
water (bp 100°C)?

........................................................................................................................................ [2]
(e) Give a chemical test to show the presence of water.
tESt lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
PesUlt [2]
(d) What would be the effect of touching the alcohol with a lighted splint?
[1]

Q# 49/ iGCSE Chem/2008s/Paper 6/

4 A student investigated the reaction between potassium manganate(VIl) and a metallic salt
solution.

Two experiments were carried out.
Experiment 1

(a) About 1em® of agueous sodium hydroxide was added to a little of the salt solution A
and the observation noted.

observation green precipitate formed

(b) A burette was filled with potassium manganate(V1I) solution up to the 0.0cm® mark.
By using a measuring cylinder, 25 cm® of solution A of the salt was placed into a conical
flask. The flask was shaken to mix the contents.
The potassium manganate(V1I) solution was added to the flask, and shaken to mix
thoroughly. Addition of potassium manganate(VII) solution was continued until there
was a pale pink colour in the contents of the flask.

Use the burette diagram to record the volume in the table and complete the column.
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o]
on

%

M3
-~

final reading
Experiment 2

(¢) Experiment 1(b) was repeated using a different solution B of the salt, instead of solution
A. Use the burette diagrams to record the volumes in the table and complete the table.

=15 —28
ST — 29
=17 ——30
initial reading final reading

(d) About 1 em® of aqueous sodium hydroxide was added to a little of the solution in the
flask and the observation noted.

observation red-brown precipitate
Table of results

Burette readings/cm?

Experiment 1 Experiment 2

final reading

initial reading

difference
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(e) (i) In which Experiment was the greatest volume of potassium manganate(VII)
solution used?

(ii) Compare the volumes of potassium manganate(VII) solution used in Experiments
1 and 2.

(f) Predict the volume of potassium manganate(VII) solution which would be needed to
react completely with 50cm® of solution B.

(g) Explain ocne change that could be made to the experimental method to obtain more
accurate results.

change

explanation o [2]

(h) What conclusion can you draw about the salt solution from

(i) experiment 1(a),

Q# 50/ iGCSE Chem/2008s/Paper 6/

7  This label is from a container of ‘Bite Relief’ solution.

BITE RELIEF
FOR FAST RELIEF FROM INSECT BITES AND STINGS
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Active ingredient: Ammonia
Also contains water and alcohol

DIRECTIONS FOR USE: Use cotton wool to dab the solution on the affected area
of the skin

(a) Give a chemical test to show the presence of ammonia in Bite Relief solution.

result [2]

Q#t 51/ iGCSE Chem/2008s/Paper 6/

5 Two different solids, T and V, were analysed. T was a calcium salt.
The tests on the solids and some of the observations are in the following table.
Complete the observations in the table.

tests observations
testsonsolid T
(a) Appearance of solid T. white solid
(b) A little of solid T was dissolved
in distilled water. The solution
was divided into three test-
tubes.
colour orange
(i) The pH of the first portion of
the solution was tested. pH 3
(ii) To the second portion of
solution was added excess
aqueous sodium hydroxide. | ==
....... 2]
(iii) To the third portion of
solution was added excess
ammonia solution. | s
....... [2]
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tests observations

tests on solid V

(c) Appearance of solid V. green crystals

(d) A little of solid V was dissolved
in distiled water. The solution
was divided into three test-
tubes. The smell of the solution smells of vinegar
was noted.

(i) Test (b){(I) was repeated
using the first portion of
solution.

colour orange

pH 5]

(ii) Test (b)(ii) was repeated
using the second portion of pale blue precipitate
the solution.

pale blue precipitate soluble in

(iii) Test (b)(iii) was repeated excess to form a dark blue
using the third portion of solution.
solution.

(e) What do tests (b)(i) and (d)(i) tell you about solutions T and V?
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Q# 52/ iGCSE Chem/2007/w/Paper 6/

5 Three different liquids P, Q and R were analysed. Q was an aqueous solution of sodium
hydroxide.
The tests on the liquids and some of the observations are in the following table.
Complete the cbservations in the table.

tests observations
(a) Test the pH of the liquids using
indicator paper. Note the colour P colour red
of the paper.
pH 1
Q coloyr ...
PH [2]
R colour orange
pH 5

(b) (i) Add a5cm piece of
magnesium to about 3em?®
of liquid P in a test—tube.
Test the gas given off. bubbles of gas

lighted splint pops

(ii) Repeat (b)(i) using liquids
Q. and R.
Do not test for any gases. Q
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tests observations

(c) To about 2 cm® of liquid P add 1
spatula measure of sodium
carbonate.

Test the gas given off.

(d) By using a teat pipette add
aq ue;:tus silver nitrate to about
1cm” of liquid P. white precipitate

(e) By using a teat pipette add
liquid Q to about 1cm® of
aqueous iron(Il) sulphate. (2]

(f) MName the gas given off in test (b)(i).
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Q# 53/ iGCSE Chem/2007/w/Paper 6/

3 The information in the box is about the preparation of zinc nitrate crystals.

Step 1: Add a small amount of zinc oxide to some hot dilute nitric acid, and stir.
Step 2: Keep adding zinc oxide until it is in excess.

Step 3: Remove the excess zinc oxide to leave colourless zinc nitrate solution.
Step 4: Evaporate the zinc nitrate solution until it is saturated.

Step 5: Leave the saturated solution to cool. White crystals form on cooling.

Step 6: Remove the crystals from the remaining solution.

Step 7: Dry the crystals on a piece of filter paper.

(a) Suggest a reason for using excess zinc oxide in Step 2.

.......................................................................................................................................... [1]
(b) Suggest how the excess zinc oxide can be removed from the solution in Step 3.
LR LINU NN NN LI LI LI RN NN IRl LIl Iy [1]
(e) (i) What is meant by the term saturated solution?
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [2]
(ii) What practical method could show the solution to be saturated?
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
(d) Why are the crystals dried in Step 7 using filter paper instead of by heating?
[1]

g
YA
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Q# 54/ iGCSE Chem/2007s/Paper 6/ Q7
(b) How could you show that the solution contains calcium ions?

Q#t 55/ iGCSE Chem/2007s/Paper 6/

5 A sample of solid C was analysed. C is a mixture of two salts, D and E. Solid D is insoluble
lead carbonate and solid E is water-soluble.
The tests on C, and some of the observations are in the following table.
Complete the observations in the table.

tests observations

(a) Describe the appearance of C. pale green solid

(b) Using a spatula, place a little of C
in a hard glass test-tube. Inside
the top of the tube suspend a
piece of damp indicator paper.
Heat C gently until gas comes
out of the tube. paper turns blue

pH&to 11

(e) Using a spatula, place a little of C
in a test-tube. Add about
2 cm?® of dilute nitric acid and test
the gas.

Solid C was added to a boiling tube containing distilled water. The tube was
shaken to mix the contents. The contents of the boiling tube were filtered.

tests on the residue in the filter paper observations

(d) Place the funnel in a test-tube.
Pour dilute nitric acid onto the
residue contained in the funnel.
Add 2cm® of potassium iodide to
the solution collected in the tube.
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tests on the filtrate observations

(e) Divide the filtrate into three test-
tubes.

(i) To the first portion add
dilute hydrochloric acid
and about 1cm® of
agueous barium

nitrate. white precipitate

(ii) To the second portion of
solution add excess aqueous
ammonia. green precipitate

(iii) To the third portion of
solution, add an equal
volume of aqueous

sodium hydroxide. green precipitate

Warm the  mixture
gently. Test the gas paper turned blue
with indicator paper.
pH8to 11

(f) MName the gas given off in (c).

.......................................................................................................................................... [1]
(g) Name the gas given off in (e)(iii).
.......................................................................................................................................... [l
(h) What conclusions can you draw about salt E?
[4]
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Q# 56/ iGCSE Chem/2006/w/Paper 6/

1 The diagram shows the formation of a solution of magnesium hydroxide from magnesium.

Universal
Indicator
- \ (“ solution
- - solution of
water magne_sium
magnesium === magnesium hydroxide
burning to form oxide indicator
magnesium turms
oxide heat blue
(a) Complete the empty boxes to name the pieces of apparatus. [3]

(b) What type of chemical reaction is the burning of magnesium?

Q#t 57/ iGCSE Chem/2006/w/Paper 6/

5 Two solids, F and G, were analysed. Solid F was an ammonium salt and solid G was a
potassium salt.

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

Complete the observations in the table.

tests observations

Solid F was added to distilled water
and shaken to dissolve.

The solution was divided into 4 equal
portions in test-tubes.

(a) (i) The pH of the first portion of
the solution was tested
using Universal Indicator

solution. colour orange

pH 5

(ii) Agqueous sodium hydroxide
was added to the second
portion and heated genthy.
The gas given off was
tested with damp litmus

paper. [2]
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(iii) To the third portion of
solution, was added dilute
nitric acid and then aqueous
lead(II) nitrate.

(iv) To the fourth portion of
solution, was added dilute
nitric acid followed by
aqueous silver nitrate.

white precipitate

white precipitate

(b) (i) Solid G was dissolved in
distilled water. The solution
was divided into two test-
tubes.

(ii) (a)(iii) was repeated using
the first portion of the
solution.

(iii) (a)(iv) was repeated using
the second portion of the
solution.

bright yellow precipitate

pale yellow precipitate

(c) What conclusion can be drawn from test (a)(i)?

(f) Identify solid G.

Q# 58/ iGCSE Chem/2006s/Paper 6/ Q1
(c) Give a test for chlorine.

tﬂst (RE LI T RN P LR R R L R R L TRl
TESUIL o oemsessesesseemssemsess  mussemssesssemsseemsERsEE S ERRas 1 RSN EE SR AR E RS ERRRERR! 1 R R RSRERSS [£]
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Q# 59/ iGCSE Chem/2006s/Paper 6/

5 A miture of two compounds, B and C, was tested.
Compound B was a water-soluble zinc salt and compound © was insoluble.
The tests and some of the observations are in the following table.
Complete the observations in the table.

tests

observations

(a) One measure of the mixtue was
heated gently then strongly.

The gas released was tested
with cobalt chlorde paper.

condensation at the top of the tube

paper turned pink

The rest of the mixture was added to
about 25 om” of distilled water in a
boiling tube. The contents of the
tube were shaken and filtered.

The following tests were carried out.

Tests on the filrate

The solution was divided into 2 cm® portions in four test-tubes.

(b) (i)

Drops of agueous sodiom
hydroxide were added to
the first pordion of the
solution.

Excess agueous sodiom
hydroxide was added.

[3]

(i} Using the second portion
test (b)) was repeated
USing aqueous amimonia
instead of agueous sodium

hydroxide.

[iii} To the third portion of
solution was added
hydrochioric acid and
barium nitrate solution.

white precipitate

[3]
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fosis abservations

{iv) To the fouwrth portion of
solution was added nitric

acid and silwer nitrate
solution. no visible reaction

Tests on the residus

(e} Some of the residue was placed
into a test-tube. Dilute
hydmchloric acid was added
and the gas given off was tested

with limeswater. rapid effervescence

limewater turred milky

(d) What does test (a) indicate?

........................................................................................................................... o
(e) What conclusions can you draw about compound B?
........................................................................................................................... £
(f) What does test (c) indicate?
[2]

Q# 60/ iGCSE Chem/2006s/Paper 6/
6 The diagram shows two bottles of liguid oven deaner.
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The oven deaners contain sodium hydroxide solution. Plan an investigation to show which
oven cleaner contains the highest concentration of sodium hydroxide.

[6]

Q# 61/ iGCSE Chem/2005/w/Paper 6/

5 A solid compound X was analysed. Solid X was an aluminium salt. The tests on X and
some of the ocbservations are in the following table.

Complete the observations in the table.

tests observations

(a) One spatula measure of X was
placed into a hardglass test-
tube. The solid was heated
gently then strongly. The gas
was tested with pH indicator
paper. paper went red

condensation at top of tube

Distilled water was added to X and
shaken to dissolve. The solution
was divided into five portions in
test-tubes.

(b) (i) To the first portion, drops
of aqueous sodium
hydroxide were added.
Excess aqueous sodium
hydroxide was then

added.

(ii) To the second portion,
drops of aqueous
ammonia were added.

Excess ammonia was

then added.

[3]

Patrick Brannac www.SmashingScience.org Page 66 of 124 SMASHING1 )


http://www.smashingscience.org/

(iii) To the third portion of
solution, hydrochloric acid
and barium chloride o
solution were added. no visible change

(iv) To the fourth portion of
solution, nitric acid and

lead nitrate solution were o
added. no visible change

(v) To the fifth portion,
aqueous sodium
hydroxide and a spatula
measure of aluminium
granules were added. The pungent gas
mixture was warmed and
the gas tested with
indicator paper. paper went blue, pH 10

(c) What does test (a) tell you about the gas given off?

.......................................................................................................................................... (1]
(d) What conclusions can you draw about X from tests (b)(iii) and (iv)?

(BMEIEY s seeessessessessesseresessessessessesessaserssessssasmmessessessensasssmmeeseeasessessessessnsasessaressestentsees

(b)(iv) . , , [2]
(e) Identify the gas in (b)(v).

.......................................................................................................................................... (1]
(f) What conclusions can you draw about substance X7

[2]

Q# 62/ iGCSE Chem/2005/w/Paper 6/

1 A student reacted sulphuric acid with copper(Il) oxide. The diagram shows the procedure
followed.

Copper oxide was added
until all the sulphuric acid
had reacted

50cm? of dilute sulphuric acid
was measured into a beaker

DILUTE
SULPHURIC
ACID
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{a) Complete the boxes to identify the pieces of apparatus labelled. [3]

(b) What is the colour of the solution formed?

Q# 63/ iGCSE Chem/2005/w/Paper 6/

7 Some plants do not grow well in acidic soil.
A farmer gives you a small sample of soil from a corner of one of his fields.

(a) Plan an investigation to find out the pH of the soil sample.

You are provided with Universal Indicator solution and common laboratory apparatus.

(b) Why would further experiments be necessary to inform the farmer which plants should
be grown in each of his fields?

g
YA
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Q# 64/ iGCSE Chem/2005s/Paper 6/

3 In a set of experiments zinc was reacted with sulphuric acid to form hydrogen. The
apparatus below was used.

TITT T TIT T[T T I I T[T T[T T[T IT[TTITIT]
- 10 A0 30 40 50 60 70O &0 }:D

gas syringe

) sulphuric acid
excess zinc

The same mass of zinc was used each time. The volume of acid used was different each
time. Use the syringe diagrams to record the volume of hydrogen produced each time in the
table.

Table of results

volume of sulphuric rinae diaaram volume of
acid/cm® syrng g hydrogen/cm®
TTTT T T T TT T [ TT T T I I TT T [T I T[T I T ITTIT]
0 — 10 20 30 40 50 &0 70 &0 }:D
JIIII|II||||||||||||||||||||||||||||||||||||||
5 10 {20 30 40 50 60 7O &80 }:D
_|
IIIIIIII|IIII|IIII|I||||||||||||||||||||||
15 1 20 30 40 (50 60 ?]IZI a0
_|
TTTTTT I IT I [TT T[T AT I TIT T[T I IT T ITIT]
20 _| 10 20 30 40 50 &0
TTTTTT I TT T [TT T[T AT I TITI[TIT IO [ITIT]
25 - 10 20 30 40 50 60 70| 80
TTTTTT I TT T [TT T[T AT T[T I I[TIT T[T [T T ITIT]
10 10 20 30 40 50 &0 70| 80
_|
35 —| 10 20 30 40 50 60 70O 8p
_|
40 —| 10 20 30 40 50 60 70 &p
_|
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(a) Plot the results on the grid below. Draw a smooth line graph.

80

70

60

50

volume of
hydrogen/cm?

40

30

20

10

5 10 15 20 25 30 35 40

volume of acid/cm?
[4]

(b) Use the graph to find the volume of sulphuric acid that will produce 33cm® of gas.

[1]

[1]
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Q# 65/ iGCSE Chem/2005s/Paper 6/

4 A student investigated an aqueous solution of calcium hydroxide and water.
Two experiments were carried out.

Experiment 1

By using a measuring cylinder 25 cm® of the aqueous solution of calcium hydroxide was
placed in a flask. Phenolphthalein indicator was added to the flask. A burette was filled to
the 0.0 cm® mark with solution M of hydrochloric acid.

Solution M was added slowly to the flask until the colour just disappeared. Use the burette
diagram to record the volume in the table and complete the column.

da)

—
—

II|III IIIII|IIIIIIIII|II
—
(=]

Experiment 2
Experiment 1 was repeated using a different solution, N, of hydrochloric acid.

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

C 14 —35
— 15 — 36
:— 16 :—BT

initial final
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Table of results

burette readings/cm® Experiment 1 Experiment 2
final reading

initial reading 0.0

difference

[4]

(a) What type of chemical reaction occurs when hydrochloric acid reacts with calcium
hydroxide?

.......................................................................................................................................... [1]
(b) (i) In which experiment was the greater volume of hydrochloric acid used?
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
(ii) Compare the volumes of acid used in Experiments 1 and 2.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [2]
(iii) Suggest an explanation for the difference in volumes.
[2]

(c) Predict the volume of hydrochloric acid M that would be needed to react completely if
Experiment 1 was repeated with 50 cm” of calcium hydroxide solution?
volume of soluton
explanation

(d) Suggest one change you could make to the apparatus used in the experiments to
obtain more accurate resulis.

N

AR
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Q# 66/ iGCSE Chem/2005s/Paper 6/
6 The label below is from a bottle of concentrated lemon drink.

Concentrated lemon drink
Ingredients: Water, sugar, citric acid, preservatives, potassium sorbate

(artificial sweetener). Yellow colourings E102 and E104.

(a) What is meant by the term concentrated?

[1]

(b) Predict the pH of the lemon drink.

[1]

Q#t 67/ iGCSE Chem/2005s/Paper 6/

7 Samples of concrete were placed in solutions of different pH. The graph shows the
percentage corrosion of the samples.

70

50

50

40

% corrosion

30

20

10

1 2 3 - 5 6 7

pH
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(a) Draw a smooth line graph on the grid [1]

(b) Which point on the grid appears to be inaccurate? Explain your reason for identifying
this point.

Q# 68/ iGCSE Chem/2005s/Paper 6/
6 The label below is from a bottle of concentrated lemon drink.

Concentrated lemon drink

Ingredients: Water, sugar, citric acid, preservatives, potassium sorbate

(artificial sweetener). Yellow colourings E102 and E104.

(c) Describe an experiment to show that two different yellow colourings are present in the
drink.
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Q# 70/ iGCSE Chem/2005s/Paper 6/
5 Asample of a solution of acid A was analysed.

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

Complete the observations in the table.

tests observations

(a) The pH of the solution was colour orange
tested using indicator paper
pH 4

(b) The solution was divided into
three test-tubes

(i) Tothe first portion was
added a piece of
magnesium ribbon. The
gas was tested with a
lighted splint. [2]

(ii) To the second portion of
A was added s0diUm | s o s o
carbonate. The gas was
tested with limewater. [2]

(iii) To the third portion of
liquid A was added a
spatula measure of solid
B. The mixture was boiled
gently. By using a teat
pipette the solution was
transferred to another test
fube. Excess aqueous
ammonia was added.

green solution formed

dark blue solution formed

(c) What does test (a) tell you about the type of acid in solution A7

......................................................................................................................................... [1]

(d) (i) MName the gas given off in test (b)(i).
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]

(ii) MName the gas given off in test (b)(ii).
[1]
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(e) Explain the observations in test (b)(iii).

5 Salt E, which is ammonium chloride was tested.

Record all observations in the table.

tests observations

(a) Describe the appearance of E 2]

(b) Using a spatula salt E was
placed in a hard glass test-tube.
Inside the top of the tube was
suspended a piece of damp blue
litmus paper next to a piece of
damp red litmus paper. E was
heated gently until gas came out red litmus went blue then
of the tube. blue litmus went red

(c) E was dissolved in water to make
an aqueous solution.

The solution was divided into
three test-tubes

(i) Tothe first portion, was
added a few drops of dilute
nitric acid and about 1em?® of | e
aqueous silver nitrate.

(ii) Tothe second portion of
solution E, was added
about 1cm® of lead nitrate
SO U O, e ———————————————————e————_ [2]

(iii}) To the third portion of
solution E, was added about
1cm?® of aqueous sodium
hydroxide. The mixture was
boiled gently and the gas
given off was tested with
indicator paper [2]

{d) Mame the gas given off in test (c)(iii).

Qit 72/ iGCSE Chem/2004/w/Paper 6/ “
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1 The apparatus below was used to make hydrogen. Dilute hydrochloric acid was added to zinc.

(b) Complete the boxes [1]

(c) Give a test for hydrogen.

test

result [2]

Q# 73/ iGCSE Chem/2004/w/Paper 6/

6 Describe a chemical test to distinguish between each of the following pairs of substances.
An example is given.

oxygen and carbon dioxide

test: glowing splint

result: re-lights in oxygen, no effect with carbon dioxide
(a) agueous chlorine and agqueous sodium chloride

test

result with chlorine

result with sodium chloride [2]
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(b)

(c)

aqueous iron(IT) chloride and aqueous iron(I1T) chloride

test

result with iron(IT) chloride

result with iron(111) chloride [2]
copper sulphate and copper carbonate

test

result with copper sulphate

result with copper carbonate [2]

Q#t 74/ iGCSE Chem/2004s/Paper 6/

7 Describe a chemical test to distinguish between each of the following pairs of substances.
An example is given.

potassium chloride and potassium iodide

(b)

(c)
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Q# 75/ iGCSE Chem/2004s/Paper 6/

5 A mixture of two calcium compounds C and D was tested.
C is partially soluble in water and D is soluble in water.

Complete the observations in the table.

tests observations

The mixture of C and D was added to
distilled water in a boiling tube. The
tube was shaken. The mixture was
filtered.

(a) The filtrate was divided into five
equal portions.

(i) To the first portion was
added drops of agueous
sodium hydroxide, a little at
a time, with shaking. 2]

Excess agueous sodium
hydroxide was added. 1]

(ii) To the second portion was
added excess aqueous
ammonia, a little at a time. S ||

(iii} To the third portion was
added dilute sodium
hydroxide and aluminium
powder. The mixture was
boiled and the gas tested
with damp litmus paper. red litmus went blue

(iv) The pH of the fourth portion
was tested with Indicator
paper. pH about 10

(v) Carbon dioxide was bubbled
through the fifth portion. solution turned milky/cloudy

(b) Name the gas given off in (a)(iii).

[1]

(c) Suggest an explanation for the observation in (a)(v).
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(d) What conclusions can you draw about the identity of the anions in solid C and D?

[2]

Q#t 77/ iGCSE Chem/2004s/Paper 6/

4 A student investigated the temperature changes that occur when two compounds A and B,
react with hydrochloric acid. The apparatus below was used.

~______— thermometer
clamp —
N
“\\ — add solid
— — /
plastic cup
____— hydrochloric acid

Q move cup

—— stand

Experiment 1

By using a measuring cylinder, 30 cm’ of hydrochloric acid was added to the plastic cup.
Use the thermometer diagram to record the initial temperature of the acid in the table. The
timer was started, and some of the solid A was added to the cup. Immediate effervescence

occurred. The mixture was stirred by moving the cup until the fizzing stopped.

More of A was then added and the student continued adding A in this way until all of solid A
had been added.

Use the thermometer diagrams to record the temperature of the mixture every half minute.
Experiment 2

Experiment 1 was repeated using solid B. Use the thermometer diagrams to record the
temperatures in the table.
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Table of results

Experiment 1

time/min 0.0 0.5 1.0 1.5 2.0 2.5
25 30 30 30 35 35
thermometer 20 25 25 25 30 30
diagram
15 }ﬁ 20 i_E 20 E 20 H 25 25
temperature/°C
3.0 3.5 40 4.5 5.0
35 35 30 30 30
30 H 30 |-E 25 E 25 i’B 25
25 25 20 20 20
[2]
Experiment 2
time/min 0.0 0.5 1.0 1.5 2.0 25
25 25 20 20 20 15
thermometer 20 20 15 15 15 10
diagram
15 }H 15 |-E 10 E 10 ﬂ 10 5
temperature/°C
3.0 35 4.0 4.5 5.0
15 20 20 20 20
10 H 15 Hé 15 i’H 15 |-B 15
5 10 10 10 10
[2]
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(a) Plot the results from both experiments on the grid below. For each set of results draw
a smooth line graph. Indicate clearly which line represents Experiment 1 and which
line Experiment 2 [6]

40

30

temperature/°C 20

10

0 1 2 3 4 5

time/minutes

Patrick Brannac www.SmashingScience.org Page 82 of 124



http://www.smashingscience.org/

(b) From your graphs;

(i) Find the temperature of the reaction mixture after the hydrochloric acid had
reacted for 2 minutes 15 seconds with

solid A,

solid B.

(ii) What type of chemical reaction occurs when

solid A,

solid B

reacts with hydrochloric acid?

[2]

(c) Suggest what type of compound solids A and B are. Explain your answer

[2]

(d) If the plastic cup and final reaction mixture are left for one hour, predict the temperature

at this time for

(i) solid A and hydrochloric acid,

(ii) solid B and hydrochloric acid.

Explain your answers.

[3]
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Q# 78/ iGCSE Chem/2003/w/Paper 6/
4 An aqueous solution of substance X was analysed. Substance X was an iron(IlI) salt
containing one other cation. The tests on X and some of the observations are in the following
table. Complete the observations in the table.

Tesfs Observations

(a) Colour of solution X dark yellow

(b) (i) Drops of aqueous sodium
hydroxide were added to about
2 cm? of the solution. Excess
agueous sodium hydroxide was
added to the test-tube.

(ii) The mixture was heated. The
gas given off was tested with
damp indicator paper. pungent smell

indicator turned blue, pH 10

(c) Experiment (b)(i) was repeated
using aqueous ammonia instead of
aqueous sodium hydroxide.

(d) To about 2cm? of solution X was
added dilute sulphuric acid. Two

pieces of zinc were added. The lighted splint
mixture was heated and the gas
given off tested. popped

After 10 minutes the mixture was

filtered and test (b)(i) was repeated. green precipitate

insoluble in excess

(e) A few drops of hydrochloric acid
were added to about 2 cm?® of
solution X. About 1 ecm? of barium
chloride solution was added to the
mixture. white precipitate

(f) (i) MName the gas given off in (d).

(ii)) What type of chemical reaction occurs in (d). Explain your answer.
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{(g) What conclusions can you draw about the anion and the other cation in substance X7
= 3o o TP

o | (o3 O P2
Q# 79/ iGCSE Chem/2003/w/Paper 6/

5 Ammonia is produced when agueous 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.

ammonia

concentrated
sulphuric acid

(@) Name substance C. .. e eee e e neane e eseeaaennnene o 1]
(b) Name substance D. ... na e nnnene o 1]
(c) What necessary piece of equipment is missing in the diagram?

-]
(d) Suggest why concentrated sulphuric acid should not be used to dry ammonia.

-]

(e) There are two other mistakes in the apparatus shown in the diagram. ldentify and
explain these mistakes.

LT3 == T OO
Loy =TT (o o OO OTR PR
ITHSEAKE 2 oottt e ee et e e ee oo e eeeee e ee et en et |

EXPIANATION e
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Q# 80/ iGCSE Chem/2003s/Paper 6/

6

Q#t 81/ iGCSE Chem/2003s/Paper 6/

4

Beach sand is a mixture of sand and broken shells (calcium carbonate). Calcium carbonate
reacts with dilute hydrochloric acid to form a solution of calcium chloride.

Plan an investigation to find out the percentage of shell material in a given sample of beach
sand.

..[6]

A mixture of two solid compounds D and E was analysed. Solid D was a zinc salt which is
soluble in water. Solid E was an insoluble metal carbonate. The tests on the mixture and
some of the observations are in the following table.
Complete the observations in the table.

tests

observations

(a)

About half of the mixture of D and E
was placed in a test-tube. The
mixture was heated

green to black

condensation formed

(b)

The rest of the mixture of D and E
was added to distilled water in a
boiling tube. The contents of the
tube were filtered. The filtrate and
the residue were kept for the
following tests.

(c)

test on residue

The residue was transferred from the
filter paper in to a test-tube. About
3cm? of dilute sulphuric acid was
added. The gas was tested with
limewater.

2]
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The solution obtained in (¢) was divided
into two equal portions.

(d) (i) To the first portion was added
excess aqueous sodium
hydroxide, a little at a time. pale blue precipitate

(ii) To the second portion was

added excess aqueous
ammonia, a little at a time.

vea[4]

tests observations

test on filtrate

(e) The filtrate from (b) was divided
into three approximately equal
portions.

(i) To the first portion were added
drops of agueous sodium
hydroxide, a little at a time with
shaking.

Excess aqueous sodium
hydroxide was added. USSR [ §

(ii) To the second portion was
added excess aqueous
ammonia a little at a time.

.[3]
(iif) To the third portion were added
drops of dilute hydrochloric acid
and aqueous barium chloride. white precipitate
(f) What conclusions can you draw about the identity of solid D?
...[2]
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(g) What conclusions can you draw about the identity of the cation in solid E?

-I2]

Q# 82/ iGCSE Chem/2002/w/Paper 6/

1 A student investigated the neutralisation of dilute hydrochloric acid, using an excess of
calcium carbonate.

Step 1 Excess calcium carbonate was added to hydrochloric acid.

A

calcium carbonate

«+—— dilute hydrochloric acid

Step 2. Excess calcium carbonate was removed from the solution.

C
excess calcium carbonate

N s

—— solution of calcium chloride

Step 3. The solution of calcium chloride was tested with indicator paper.

(a) Identify the pieces of apparatus labelled:
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(b) What does the term excess mean?

(c) Suggest the pH value of the solution of calcium chloride.

<[1]
Q#t 83/ iGCSE Chem/2002/w/Paper 6/

2 Hydrogen chloride gas is strong-smelling, denser than air and soluble in water. A sample of
hydrogen chloride gas can be prepared by adding concentrated sulphuric acid to sodium
chloride. Study the diagram of the apparatus used.

i 1

—— water

N/ NI

(a) Fill in the boxes to show the chemicals used. [2]

(b) Identify and explain two mistakes in the diagram.

L= = L= TP
.[2]
I = 1= TSP P T TOTO TP
..[2]

(c) State one precaution that should be taken when carrying out this experiment.
1]
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Q# 84/ iGCSE Chem/2002/w/Paper 6/

5 Two liquids, F and G, were tested. The tests and some of the observations are in the
following table. G was an agueous solution of a metal iodide.

Complete the observations in the table.

fests observations
(a) (i) Appearance of liquid F. colourless
smells like petrol
(ii) Appearance of liquid G. colourless
no smell

(b) (i) About1cm? of liquid F was
added to a crystal of iodine.
The test-tube was shaken. purple solution

(i) About 1 cm? of liquid G was
added to a crystal of iodine.
The test-tube was shaken. red/brown solution

The mixture from (b)(i) was
added to the mixture in (b)(ii). two layers formed

(c) A few drops of F were placed on a
dry watch glass.

The liquid was touched with a
lighted splint.

2]

(d) To about 1em? of liquid G was
added a few drops of dilute nitric
acid followed by agueous lead(II)
nitrate.

(e) To about 1cm?® of liquid G was
added a few drops of dilute nitric
acid followed by agueous silver
nitrate.

(f) What type of substance is liquid F?
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Q# 85/ iGCSE Chem/2002/w/Paper 6/
6 The following paragraph was taken from a student’s notebook.
To make potassium chioride
25.0 cm? of aqueous potassium hydroxide were placed in a flask and a few drops of indicator
were added. Dilute hydrochloric acid was added to the flask until the indicator changed

colour. The volume of acid used was 19.0cm?.

(a) What piece of apparatus should be used to measure the aqueous potassium
hydroxide?

]

(b) (i) Name a suitable indicator that could be used.

(ii) The indicator colour would change
B0 2]

(¢) Which solution was more concentrated? Explain your answer.

(d) How could pure crystals of potassium chloride be obtained from this experiment?

Q# 86/ iGCSE Chem/2002s/Paper 6/
2  The label shows the substances present in a bottle of lemon drink.

- - i’_ %
~— | LEMON DRINK

i contains: water,citric acid

(== .
ey \\-\ flavourings, sugar

yellow colourings E102, E104

-yl S >
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(a) A piece of litmus paper was dipped in the drink.
(i) What colour will the paper turn?

il

(ii)) Why does using litmus paper give a better result than adding Universal Indicator
solution to the drink?

Q# 87/ iGCSE Chem/2002s/Paper 6/
3  The apparatus below was used to investigate the speed of the reaction between an excess
of dilute sulphuric acid and 4 cm of magnesium ribbon.

— J LR R LR LR L AR LN LR LR LR LR R j]
— 1
cotton
test tube

. excess dilute
magnesium { %'i 5 sulphuric acid

(a) (i) What is the purpose of the test-tuba?
1]
(ii) What is the purpose of the gas syringe?
1]
(b) How was the reaction started?
Qi 88/ iGCSE Chem/2002s/Paper 6/
7 Describe a chemical test to distinguish between each of the following pairs of substances.
An example is given.
potassium chloride and potassium iodide

test: add aqueous lead(Il) nitrate

result: potassium chloride gives a white precipitate, potassium iodide gives a yellow
precipitate
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(a) hydrochloric acid and agueous sodium chloride
L= = USSR

L= =11 || T

-I2]

(e) sulphuric acid and nitric acid
==

== ||

2]
Q# 89/ iGCSE Chem/2002s/Paper 6/

1 The apparatus below was used to make carbon dioxide. Dilute hydrochloric acid was added
to calcium carbonate.

{5

(8]

(8]

-—— water

calcium carbonate

(a) Identify the pieces of apparatus labelled:

[3]

(b) Indicate on the diagram with an arrow where the acid was added. [1]
(c) State a test for carbon dioxide.
L= TS

PRI oottt et e et e et e eaaean
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Q# 90/ iGCSE Chem/2002s/Paper 6/

& Two solid compounds S and T were tested. The tests on S and T and some of the
observations are in the following table. S was copper(ll) oxide. Complete the cbservations in

the table.
Tesis Observations
(a) Appearanceof SandT.
S black solid
T black solid
(b) (i) Solid S was added to aqueous
hydrogen peroxide. no reaction

The mixture was boiled. The
gas given off was tested with a
glowing splint.

(ii) Solid T was added to aqueous
hydrogen peroxide.

The gas given off was tested

splint extinguished

rapid effervescence

(ii) Test (c)(i) was repeated using
solid S.

The colour of the solution was
noted.

with a glowing splint. splint relit
(c) (i) Solid T was added to
hydrochloric acid and heated.
The gas given off was tested
with damp blue litmus paper. litmus paper bleached

green solution

(d) The solution from (e)ii) was divided
into two equal portions of 1 cm?®.

(i) To the first portion was added
excess aqueous sodium
hydroxide.

(ii) To the second portion was
added excess agueous
ammonia.

.12
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(e) MName the gas given off in test (b)(ii).

]

(f) Name the gas given off in test (e)(i).

]

{g) What conclusions can you draw about solid T?

2]
Q# 91/ iGCSE Chem/2001/w/Paper 6/

5 The solid P contained the iron(II) cation, another cation and one anion.
The tests on an aqueous solution of P and some of the observations are in the following table.
Complete the observations in the table.

tests observations

(a) (i) To about 1cm? of solution P was
added excess aqueous sodium
hydroxide and shaken

..[2]

(n) The mixture was heated gently until
boiling. The gas given off was tested
with pH indicator paper. Indicator paper turned blue

pH 11

(b) To about 1cm? of solution P, was added
a few drops of dilute sulphuric acid and
potassium manganate(VII) solution. The
colour change was noted. The iron(I)
ions were oxidised to iron(III) ions.

Aqueous sodium hydroxide was added
with shaking until no further change. TS UUTRSPUPRRRSPTRPO . |

(c) To 1cm? of solution P, was added

agueous ammonia with shaking until
excess ammonia was present.

..[2]

After 5 minutes, describe the surface of
the mixture.

1]
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(d) To 1cm? of solution P was added drops
of dilute hydrochloric acid and then
agueous barium chloride. white precipitate

(e) What gas is given off in test (a)?
() Identify the other cation present in solid P.

(g) Identify the anion present in solid P.

Q#t 92/ iGCSE Chem/2001/w/Paper 6/
1  The diagrams show the apparatus used to find the concentration of a nitric acid solution.

25.0cm? of nitric acid was added to a flask.

Sodium hydroxide was added to the acid until the solution was neutral. The volume of the
sodium hydroxide was noted.

- -

___—sodium
hydroxide
0 / -
)
flask — 0
0 0
- nitric acid Y
0
nitric acid —___
(a) Complete the boxes to name the apparatus used. 3]
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(b) How could you tell when the solution was neutral?

(¢} How could the accuracy of the results be checked?

Q# 93/ iGCSE Chem/2001/w/Paper 6/

6 You are provided with cans of a fizzy drink — Koola cola.

Plan tests to investigate the cola so that you can answer the following four questions.

(a) What is the pH of the cola?

(b) How many coloured pigments does the cola contain?

Patrick Brannac
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(c) What volume of gas is released when a can of cola is opened? [Note: The can will have

to be opened under water.]

Mark Scheme iG Chem 8 15w to 01w P6 758marks

Q# 1/ iGCSE Chem/2015/w/Paper 62/
1(a) pipetie; 1 | I: dropper
buratte; 1 | R: teat pipette
1(b) named indicator, 1 | I: references to indicator papear
R: Universal Indicator
1(c) all volumes cormect: 16.3, 16.9, 16.2, 16.1 2
4 cormect = 2
3 cormact =1
2 or fewer cormect= 0
1(d)i) neutralization facid-base reaction/ exothermic, 1
1id )iy {indicator ) changed colour, 1 | A: incomect colour changes
1)) Expariment 2/the second one/ 16.9; 1 | ecfon (€)
@) (i) measuning or recording ermor/ 1 | A: incomact volume of sodium hydroxde used
overshot end-point/ I: hurman ernor
manual emor with bunette;
1(e)iii) 16.2; 1 | ecion (g)
em?; 1
1if) hydrochloric acid: 1
less wolume used than sodium hydroxide, 1
Q# 2/ iGCSE Chem/2015/w/Paper 62/
5(c) COPPEr, 1 | I: any reference o copper's oxidation state
chloride; 1
5d) colourkess; 1 | R: white / pake yellow
Sle)(i) white; 1 | R: colourdess
precipitate | 1
insolubke/ no change /no reaction | 1
Sle) (i) no precipitate/ slight white precipitate; 1
no change/no reaction; 1
s(eii) | yellow: -
precipitate; 1

Q# 3/ iGCSE Chem/2015/w/Paper 62/

‘ 4

tests on ethens
ammonia
red litmus/ pH paper;
tums Bue/pH =T,

OXyOen
glowing splint;
relights,

[

A: Allow any test which gives only a unique
detectable result for that substance, e.g. lighted
splint /ethane burns.

R: relights alighted splint
A: lighted splint glows brighter
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Q# 4/ iGCSE Chem/2015s/Paper 6/

5(c) white;

precipitate:

dissolves/ clears, 3
5(d) white precipitate; 1
5(a) no reaction/ no change /no pred pitate/ coloudess saution:; 1
5(T) while;

precipitate; 2

5(g) hydrated/water,

5(h) not a halide /not a named halide,

S ammaonia/ NHz;

S ammanium/ NH, ™

Q# 5/ iGCSE Chem/2015s/Paper 6/

4ia) 25,27, 30, 32, 34, 36, 35, 34, 33 please put an %' by any incormectly plotted
all 9 = 3 marks points
8 =2 marks
7 =1 mark 3
4(b) 25,34 41, 40, 39, 38 3T, 36, 34
all 9 = 3 marks
8 =2 marks
7 =1 mark 3
4c) all 18 points plotted within half a small square = 3 marks
17 podnts plotted within half a small sguanme = 2 maks
16 points plotted within half a small squane = 1 mark;
smooth line graph;
|abels; 5
4id) value read from graph, 38.5°C,
indication clearly shown; 2
4le) aexothermic; 1
4(f) to remove traces of acid A /clean;
o remove water, 2
4(g)i) axparimeant 2/acid B, 1
4(g i) acid B is sronger/dibasic/has a lower pH/ more acdic, 1 | | mome reactive /mone concentrated
4ih) heat losses/ using a measunng cylinder/ themmometer / cup not washed, | repeat and average
insulate/ use bumtte) dgital thesmom. /new cup 2

Q# 6/ iGCSE Chem/2015march/Paper 6/
5 tests on solution E

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

(b) white precipitate (1)

(c) (i) green (1) precipitate (1)
(ii) indicator paper turns blue (1)

pungent/sharp smell(1)

(d) brown precipitate (1)

(g) hydrogen (1)
(h) any two from:
transition metal (1)

different valencies /colours (1)

acidic solution (1)
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Q# 7/ iGCSE Chem/2015march/Paper 6/ Q1
(d) test: named indicator/pH meter/pH paper (1)

result: correct colour change/pH <7 (1)
Q# 8/ iGCSE Chem/2014/w/Paper 6/

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

(b) to speed up the reaction (1)

(c) correct answer 4.2g (2)
ifincorrect, evidence of 17.8 - 13.6 (1)

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

(ii) filtration (1)

(iii) excess (1)
allow: residue

(e) Anytwo from:
evaporation / steam (1)
solid / crystals formed (1)
breakdown / decomposition of solid (1)
Q#9/ iGCSE Chem/2014/w/Paper 6/ Q4
(h) same volume of each solution (1)
add suitable reactant (1)
expected observation (1)
comparison (1)

[2]

[2]

[1]

[2]

[1]

[1]
[1]

[2]

[4]

note: e.g. 10cm?® of each acid (1), add strip of magnesium / named carbonate (1)

effervescence (1), more rapid bubbles means stronger acid (1)

Q# 10/ iGCSE Chem/2014/w/Paper 6/

6 (a) (i) gas syringe/ inverted measuring cylinder in trough of water (1)

labelled (1)

(ii) limewater (1)
milky (1)
Q# 11/ iGCSE Chem/2014/w/Paper 6/
5 (c) noreaction / no change / no precipitate (1)

(d) white (1)
precipitate (1)

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

{f) hydrated (1) iron (1) (IT) (1) (sulfate)
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Q# 12/ iGCSE Chem/2014/w/Paper 6/

4 (a) table of results for Experiment 1
initial volume completed correctly (1)
Oor244
all readings to 1 decimal place (1) [2]

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

6.1
difference correct (1) [2]
(c) (i) neutralisation (1) [1]

allow: acid-base

(ii) as anindicator / to show end point (1) [1]

(d) water to remove the solution A of acid (1)
acid B to remove traces of water (1) [2]

(e) (i) Experiment 1
ecf from readings (1) (1]

(ii) any correct comparison (1) [1]

(iii) solution B more concentrated / stronger (1) or converse
less volume was needed (1) [2]

(f) half value from table result for experiment 2 (1)
cm’ (1) [2]

(g) advantage: easy to use / quick / convenient (1)
disadvantage: not accurate owtte (1) [2]

(h) same volume of each solution (1)
add suitable reactant (1)
expected observation (1)
comparison (1) [4]
note: e.g. 10cm® of each acid (1), add strip of magnesium / named carbonate (1)
effervescence (1), more rapid bubbles means stronger acid (1)

Q# 13/ iGCSE Chem/2014s/Paper 6/

2 (a) precipitation / double decompaosition (1) [1]
allow: ppt

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

(ii) high / soluble / dissolves (1) [1]

(c) filtration (1)
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Q# 14/ iGCSE Chem/2014s/Paper 6/
5 (d) white (1)

precipitate (1) [2]

(e) no reaction / no change / no precipitate (1) [1]

allow: colourless solution

(f) not a chloride / halide (1) [1]
(g) oxygen/O: (1) (1]
not O

(h) transition metal / manganese (1)

hydrated salt (1)
ignore: sulfate

allow: catalyst (1) max [2]

Q# 15/ iGCSE Chem/2014s/Paper 6/

4 (a)

(b)

(d)

(e)

(f)
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table of results 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) [3]

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 [3]
to colourless (1) [1]
not: clear

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

carbonate / carbon dioxide present (1) [1]
allow: hydrogencarbonate
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(g) (i) 8.4(1)
ecf: titre 1 - titre 2

cm? (1) [2]
(i) 16.8 (1) [1]
ecf: 2 x titre 2
(iii) twice volume of acid needed to react with T (1) [1]

ecf: if (g)(i) or / and (g)(ii) wrong need gquantitative link.
not: more (unqualified)

(h) (i) 67.2cm®(1)
33.6cm* (1)

4 = volume of solution R (1) [3]

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

set up more than two burettes / 100.8 won't fit into 2 (1) [2]
allow: impurities / contamination (1)

Q# 16/ iGCSE Chem/2013/w/Paper 6/

2 (a) straight line drawn with a ruler through all points missing point at pH 5 (1) [1]
(b) idea of fair test / comparability (1) [1]
(c) temperature (1) [1]
(d) the lower the pH the greater the % corrosion / or converse / pH 1 is most corrosive (1) [1]
(e) 2.5% (1) [1]
Q# 17/ iGCSE Chem/2013/w/Paper 6/
1 (a) funnel (1) [1]
(b) to move products through the apparatus / owtte e.qg. let the gases go out (1) [1]

(c) (i) limewater (1)

to detect carbon dioxide (1) [2]
(ii) so gas bubbles through liquid (1) [1]
(d) condensation / drops (1) water (1) [2]

allow: black deposit (1) soot / carbon (1)
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Q# 18/ iGCSE Chem/2013/w/Paper 6/
4 testsonliquidL

(a) colourless (liquid) (1]
allow: (pale) yellow

(c) no reaction / change (1) [1]
(d) yellow (1) precipitate (1) [2]
(e) iodine dissolves / owtte (1) [1]
(f) organic (1) solvent (1) liquids do not mix (1) max [2]

Q# 19/ iGCSE Chem/2013/w/Paper 6/
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) [2]

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

difference (1) [2]

(c) colourless (1) pink (1) [2]

(d) neutralisation / exothermic (1) [1]
(e) 2 x volume for Experiment 1 from table / 76 (1) cm® (1) [2]
(f) (i) reacts with the acid / neutralised (1) less sodium hydroxide needed (1) [2]

(ii) volume in (e) — volume added in Experiment2 (1) e.g. 76-19

correct value (2) e.g. 57cm® 2]
(iii) estimate based on (ii) answer to (ii) / 3 divided into 19 x 0.1 + 0.3 =04g (1]

(g) no effect (1)

reason — reaction not affected by temperature (1) [2]
(h) (i) more accurate (1) than a measuring cylinder (1) [2]
(ii) no effect/ advantage (1) not measuring temperature changes (1) [2]

Patrick Brannac www.SmashingScience.org Page 104 of 124



http://www.smashingscience.org/

Q# 20/ iGCSE Chem/2013s/Paper 6/
4 tests on filtrate

(a) colourless (1)
ignore: clear, not: white
(b) white (1) precipitate (1)
soluble in excess / dissolves (1)

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

(d) white (1) precipitate (1)

(e) no reaction/ no change / no precipitate (1)

(g) transition metal / copper (1) carbonate (1)

Q# 21/ iGCSE Chem/2013s/Paper 6/
6 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

Q# 22/ iGCSE Chem/2012/w/Paper 6/
5 (a) [i) white (1) precipitate (1) dissolves (1)
[ii} white precipitate (1)dissclwes (1)
(B} no reaction/change (1)
[c) white (1) precipitate (1)

(@) chiorine (1) not: chloride

(h) oxygen (1)

(i} transition metal present (1) catalyst (1) allow: copper oxide for one mark
manganese (1)oxide (1) max 2
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Q# 23/ iGCSE Chem/2012s/Paper 6/
5 (c) fzzbubbles'effervescence (1) limewater (1)
milky/doudyiwhite ppt (1) cond: on limewater [3]

(&) ammonia (1) 11

(B non-transition metal (1)

ammaonium (salt or carbonate) (2) not. ammonia miax [Z]
Q# 24/ iGCSE Chem/2012s/Paper 6/
1 (a) tripod (1) accept stand spatula (1) not spoon [2]

{b) fzz’bubbles/'effervescence stops (1)
solidfiron/powder visible ! no more iron dissolhesireads (1) [2]

(c) evaporation of water/steam (1) solidresidue/crystals formed (1)
colour change tums brown'darker green (1)
effect of heat on solid solid breaks down (1) max 3 [3]

Q# 25/ iGCSE Chem/2012s/Paper 6/
4 (a) Table of results ignore: units in table
volume of agueous potassium chiloride boxes completed comectly (1)1, 2, 4. 5,6, 7
heights of solid boxes completed +1mm (2) 4, 8, 16, 20, 24, 24
in mm (1) [4]

(b) all points correctly plotted (2), =1 for any incorrect

straight line graphs (2) note: one for each ling, doesn have to go through origin [4]
(c) value from graph 14 (1) unit {1} shown dearly (1) [3]
(d) precipitation (1) allow:. double decomposition ignore: exo/e ndothe mic [1]

(@) (i) =same(1)noec not almost the same
all lead nitrate reacted/reaction finished/lead nitrate is limiting factor (1) [2]

(i) same heightsiowtte (1)
lead nitrate is limiting facton'same amount of lead nitrate/excess potassium chioride (1)

[£]

(g) yellow (precipitate) (1) [1]

(h) improvement (1)e.g. use burette/ pipette/leave solid to settle longernrepeat
explanation (1) e.g. instead of a measuring cyinder/heights more accurate/take average [2)
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Q# 26/ iGCSE Chem/2011/w/Paper 6/
2 (a) points plotted correcthy (2)

smooth ling graph missing anomalous point (1) [3]
(b) point at 15 cm®/pH 2.6/thind point (1) [1]
(c) () 1286(1) [1]
(iiy pH 1 (1) extrapolation shown (1) [2]
(dy @ 7i(1) [1]
(i) 25(1) [1]

(@) repeat experiment (1) stop when 25 cm® added/when pHT (1)
evaporate/heat (1) use same wolumes (1)
to crystallising point/until satwrated (1) miax [3]

Q# 27/ iGCSE Chem/2011/w/Paper 6/
2 (a) points plotted correctly (2)

smooth line graph missing anomalous point (1) [3]
(b) pointat 15 cm®/pH 2.6/third point (1) [1]
(e) () 12.6(1) [1]
(iiy pH 1 (1) extrapolation shown (1) [
Q#t 28/ iGCSE Chem/2011/w/Paper 6/
5 (a) i) P colouress, nosmell (1) [1]
(iiy P pH1=3(1) [1]

(b) P fizes/effervescence/bubbles (1)

lighted splint pops (1) not hydrogen [2]
() white {1)precipitate (1) 2]
(@) weak acid (1) ethanocic acid (2) [2]
Q# 29/ iGCSE Chem/2011s/Paper 6/
5 ([a) (ii) colourless (1)allow yellow nosamell (1) [2]
(B) (ii) extinguishediowtte (1) [1]

(d) vyellow (1) precipitate (1)

(@) organic (1)allow hydrocarbon
fuel'alcohol/ named alcohaol (1) allow flammable
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Q# 30/ iGCSE Chem/2011s/Paper 6/
T [a) appropriate test (1) result (1) [2]
e.g.
pH paper or named indicator  11=14 or comect colour
named metal salt solutiondion  comect colour precipitate
ammonium salt heat ammionia/owite

(b} fizzy drinks may be acdic/contain carbon dicoide (1)
chiorine formed (1) toxic (1) max [2]

(e} answer connected to health and safety (1) [1]
allow to affect the envircnmentto dean it

(d} litmus/pH/UI paper (1) bleached owtte (1) [2]
Q# 31/ iGCSE Chem/2011s/Paper 6/
6 (a) diagram of a fiter paper in a funnel (1) label funnelfiter paper (1) [2]
(b) 0.45 0.95, 1.40, 1.90, 2.35 and 2.35 (2), =1 for each incormect up to 2 [2]

(¢} all points plotted correctly (2), =1 for each incorrect point up to 2
two intersecting straight lines (1)  ignore orgin [3]

(d) 5cm®(1) ignore unit [1]
Q# 32/ iGCSE Chem/2011s/Paper 6/
4 Experiment 1

(a) and (b) initial and final wolumes completed correctly (1) 0.0, 32.0
Experiment 2
initial and final volumes completed comectly (1) 19.0, 35.0

all readings in both experiments to 1 decimal place (1)

both differences comectly calculated (1) [4]
() oxygen(1) [1]
(d) (i) colourless motclear to purplefpink (1) or reverse [1]

(if) potassium manganate is colouned/owtte (1) [1]

accept is not an acid/alkali reaction

(e) (i) experiment1(1) allow ecf [1]
{ii) expediment 1 2= volume of experiment 2 [1]

fiii) =olution B more concentrated/stronger (1) or converse
2= as concentrated (2)
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(ff half value from table result for experment 2 / 8 (1) am® (1)

half volume of peroxide used (1) [3]
(g) advantage easy to usel/quick/convenientfaidy accurate (1)
disadvantage not accurate owtte (1) [2]

Q# 33/ iGCSE Chem/2010/w/Paper 6/
T [a) universal indicator / pH paper (1) mot litmus

pH of 4=6 | yellow / orange (1) not red [2]
(b) sodium hydroxide / carbonate / oxide [1]
Q# 34/ iGCSE Chem/2010/w/Paper 6/
2 (a) tospeed up the reaction [1]
{b) =olid visible owtte e.g. no more solid will dissolve [1]
(e} filtration / centrifuge not decant [1]

{d) to make sure water (of crystallisation ) is not lost / stop dehydration /
&0 crystals do not turn into powder / does not decompose not crystals break [1]

(e) no heat needed ! not necessary to wam acid (1)
carbonates react with acid at room temperature (1)

no bubbles would indicate that carbonate is in excess (1) [miax Z)
Q# 35/ iGCSE Chem/2010/w/Paper 6/
5 (a) (i) blue(1) [1]
(i) blue (1) precipitate (1) [2]
{iii} blue precipitate (1)
deep /royal blue (1) solution (1) or precipitate dissolwes [3]
(e} sulfuric acid {2) acid orsulfate onby (1) [2]

Q# 36/ iGCSE Chem/2010s/Paper 6/
2 wrong reagent, cormed result = 0

agueocus sodium iodide

(nitric acidysilverlead nitrate (1) vellow precipitate (1)
nitric acid
named indicator (1) comect colour change/pH (1)
or
ITia M iLarm forms hydrogenfizzes
or
{named) carbonate forms carbon dioxidefizzes
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Q# 37/ iGCSE Chem/2010s/Paper 6/

1 (a) fask (1)
tap/separating/dropping funnel (1) not burette
gas jar (1) accept measuring cylinder [3]
(b) gas should be collected downwards owtte (1) [1]
(¢) to remove impurities/water (1) [1]

Qi 38/ iGCSE Chem/2010s/Paper 6/
5 testsonsclidE
(e} (i) white (1)
precipitate (1)
with excess dissolves/clears/colourless (1) [3]

(iiy white precipitate (1)

insoluble/no change (in excess) (1) [2]
(d) contains water/hydrated (1) [1]
(e) ammonia (1)not ammaonium [1]
[ nitrate (1)
hydrated salt (1)
not a sulfate (1) max [2] [2]

Q# 39/ iGCSE Chem/2009/w/Paper 6/
3 (a) add aluminium/Devarda'’s alloy and sodium hydroxide (warm) (1)

ammonia‘alkaline gas formed/turns red litmius blue (1)

for a ‘near miss’ in reagents allow a mark for ammonia |
Q# 40/ iGCSE Chem/2009/w/Paper 6/
1 (a) (conical) flask (1) (gas) syringe (1) [2]
(b) tostop loss of gas owtte/stop mixing/so that they don't react [1]
(e) glowing splint (1) relights (1)
lighted splint = 0 ignore 'pops’ [2]
Q# 41/ iGCSE Chem/2009/w/Paper 6/
5 (b) pHofsolution L 11-14 [1]
(d} (i) blue precipitate (1)both for one mark (soluble in excess =0) [1]
fiiy white (1) precipitate (1)
dissolves/clears/soluble in excess (1) [3]
(c) weak (1) alkalibase (1) or ammonia (2) [2]

(d) hydrochlonc acid (2)
or acid (1) chloride ion (1) not chloring ion
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Q# 42/ iGCSE Chem/2009s/Paper 6/

5 tests onsolidS
(e} (i) blue precipitate (1)
(i} blue (1) precipitate (1)
dissolves/dears (1) deepiroyal blue (1)

(iii) white (1) precipttate (1)

(f) (i} Vis more reactive or comerse (1)

(ii) oxygen (1)

(g) catalysttransition metall/manganese oxide any two points (2)
V iz a better catalyst = 2

Q# 43/ iGCSE Chem/2009s/Paper 6/

6 (a) addwater(1)
crus himichwarm (1)
filter'decant or pipette off liguid/sieve (1)

(b) add indicator solution to acid (and note colour) (1)
add indicator solution to alkali or ramed alkali (and note colowr) (1) not base

conclusion e.g. colours should be different owtte (1)
Qi 44/ iGCSE Chem/2009s/Paper 6/
3 (a) adddilute acid (1) fizz, no fizz (1) or correct chloride test

(b} litmus paper/named indicator (1) turns blue (1) bleached (1)
() =socdium hydroxide/ammaonia (solution) (1) green (precipitate) (1)

brown (precipitate) (1)

Q# 45/ iGCSE Chem/2008/w/Paper 6/

5 (a) solution K blueigresn not precipitate

[c) tests onsolution K
(i) blue (1) precipitate (1)

(ii}) blue precipitate
deepiroyal (1) blue solution or precipitate dissolwes (1)

(iily o readion/change’nothing

[iw) white precipitate

(d) tests onsolution L
[iiily no reaction/change’nothing

[iv) white precipitate
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5 ([a) solution K blueigreen not precipitate [1]

(e} tests on solution K

i) blue (1) precipitate (1) [2]
(ii) blue precipitate [1]
deep/royal (1) blue solution or precipitate dissolves (1) [2]

(iii) no reaction/change/nothing [1]
(iv) white precipitate [1]

(d} tests on solution L

iiiy o reaction/change’nothing [1]
(iv) white precipitate [1]
(e) acids [1]
(f) iron (1) (111} (1) or Fe™ (2) ignore anions [2]

Q# 46/ iGCSE Chem/2008/w/Paper 6/

T (a) heatwarm the acid (1)
add excess oxide or description of no more solid reacting (1)
filter decant (1) [3]

[(b) heat gualified e.g. to crystallizing point or description of e.g. using glass rodleave it to
evaporate (1)
cool to form orystals (1)
filter off crystals (1)
method of drying crystals e.g. pressed fiter papersioven at low temperature (1) [miax 3)

Q# 47/ iGCSE Chem/2008/w/Paper 6/
6 (a) Points plotted comectly (3), =1 for each incomect

smooth curve (1) not a straight line 4]
(B) 4741 or reading from graph (1) curve extrapolated on grd (1) 2]
(e} solidlcrystals form owtte (1) 20g (1) 2]
not solubility decreases
Q# 48/ iGCSE Chem/2008s/Paper 6/ Q7
{b) fractional (1) distillation (1) fractionation (1) [2]
{e) blue cobalt chlorde paper (1) turns pink (1)
OR anhydrousiwhite copper sulphate (1) turns blue (1) [2]

(d) catches fire owtte (1)
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Q# 49/ iGCSE Chem/2008s/Paper 6/
4 Table of results

Experiment 1

initial and final volume boxes comectly completed (1), 0.0 and 26.0

Experiment 2

initial and final volume boxes comectly completed (2), 16.0 and 29.0

differences completed correctly (1), 26.0 and 13.0 [4]

(e} (i) Experiment1 (1) [1]
(iij more in Experiment 1/greater volome (1) =2 {1) [2]
fiii}) solution A more concentrated/stronger than B (1) X2 (1) [2]

() twice the volume value for Experiment 2/26 (1) cm® (1) [2]

(g) change e.g. repeat titrations (1) or use a burette/pipette

explanation &.g. average reading mone accurate (1) instead of m/cylinder [2]
(h) (i) iron(ll)ions present (1) [1]
(i) iron(lll) ions (1) [1]

Q# 50/ iGCSE Chem/2008s/Paper 6/
T (a) test red litmus (1) orother named indicator

result blue (1) [2]

Q# 51/ iGCSE Chem/2008s/Paper 6/
5 TestsonsolidT

(b)Y (i) white (1) precipitate (1)  insoluble in excess (1) [2]
(i) novslight (1) precipitate (1) max 4 for (i) and (iii) [2]
no reaction (1) anly

(e) weak (1) adds (1) [2]

(f) copper present(1) ethanoic acid/organic salt (1) [£]
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Q# 52/ iGCSE Chem/2007/w/Paper 6/
5 f(a) (i) @ blee/purpl(1)11-14(1)

[y @ noreaction/change (1)
R bubblesfizz (1)

() bubblesfizz (1)
limewater (1) milky (1)

(@) green (1) precipitate (1)

() hydrogen (1)

(g) carbon dioxide (1)

(h) hydrochloric add/HCI (1)

(i) weak (1) acid (1)

Q# 53/ iGCSE Chem/2007/w/Paper 6/
3 [a) Sothat all acid is used up/neutralised (1)

(b) filter (1)

(c) (i) nomoresolid/sclute can dissolwe (1) at that temperature (1)

(i) use aglassrod to show orystals foming/observe crystals
forming on edge of solution (1)

(d) to prevent breakdown of the crystals/not form powder/not lose water (1)
Q# 54/ iGCSE Chem/2007s/Paper 6/ Q7

{b) sodium hydroxide (1)  white precipitate (1)
or flama test (1) mad (1)
Q# 55/ iGCSE Chem/2007s/Paper 6/
5 (c) bubbles /fizz (1) limewater (1) milky (1)
(d) yellow (1) precipitate (1)
(f) carbon dioxide (1)

(g) ammonia (1)

(h) iron (1) (1) {1) ammonium (1) sulphate (1)
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Q# 56/ iGCSE Chem/2006/w/Paper 6/
1 (@) Boxes filled in correctly to show

tongs(1)
watch glass/evaporating basin/dish(1)
beaker(1) [3]
(b} oxidation/combustion/exot ermic/redox(1 ) [1]
c) =T7(1) [1]
Q# 57/ iGCSE Chem/2006/w/Paper 6/

5 {a) (i) oredi1)limus tums bluee(1) reference to smelli1) max 2 [2]
(c) weak(1) acid(1) [2]
(d} ammoniall) [11]
(&) ammonium chlordel1) [1]

(f)  potassium iodide(1) [11

Q# 58/ iGCSE Chem/2006s/Paper 6/ Q1
(¢) Litmus paper (1), bleaches/white (1) 21

Q# 59/ iGCSE Chem/2006s/Paper 6/

5 ([b) (i) white (1), precipitate (1), dissolves/=zoluble (1) [3]
(i} white (1), precipitate (1), dissolves/soluble (1) [3]

(d} reference to water (1) e.g. hydrated =alt [1]

(e) sulphate (1), not a chloride (1) 2]

(f} carbon dioxide (1), from a carbonate (1) [2]

Q# 60/ iGCSE Chem/2006s/Paper 6/

6 Measured wolume of oven cleaner (1)
Add indicator/named indicator (1)
Add named acid (1), from a burette/pipette (1)
Until colowr change/end point (1), measurefrecord volume of acid (1)
Repeat with other cleaner (1), compare (1)

Max & [6]
Q# 61/ iGCSE Chem/2005/w/Paper 6/
5 (b) (i) white (1)
precipitate (1)
dissolves (1) [3]
(i)  white (1)
preciptate (1)
insoluble (1) [3]
(c) acid gas/named/hydrated salt [1]

(d) not a sulphate (1)

not a halide (1)
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(e) ammonia
(f) nitrate (1)

hydratediwater (1)
Q# 62/ iGCSE Chem/2005/w/Paper 6/
1 |(a) bowes filled in correcty to show:

measuring cylinder (1)

spatula (1)
beaker (1)
(b) blue
(c) heat (1)

to crystallizing point (1)
Q# 63/ iGCSE Chem/2005/w/Paper 6/
7 (a) soil sample + water (1)

stirfheat (1)
fiter (1)
add Universal Indicator (1)
chart (1)

(b) more samples (1)

different parts of field (1)
Q# 64/ iGCSE Chem/2005s/Paper 6/

3 wvolumes from syringe dizgrams;

15, 45, 61, 73, 74, B0 and 8D all correct {4) (-1 for each incorrect)
[a) graph:
all points plotted comectly (3) (=1 for each incomect)

smooth curve (1)
(B) volume of acid from graph, 10.5 — 11.5({1)

[} wolume of hwdrgen from graph, 28.5 — 30.5({1)
Q# 65/ iGCSE Chem/2005s/Paper 6/

4 table of results:

all initial and final wolume boxes cormectly completed 0.0, 106, 149 36.1(3)
difference boxes correctly completed, 1006, 21.2 (1)

(a) neutralisation (1)

(b) (i) experiment2 (1)

(i) experimant 2 mone/greater volume (1)x 2 (1)
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fiiiy M more concentrated/stronger than N (1) x 2 (1) [2]

() 21.2(1) om (1)

twice as much calcium hydroxide (1) [3]
(d} &.7. use a pipette/burette instead of a measuring cylinder (1) [1]
Q# 66/ iGCSE Chem/2005s/Paper 6/
6 (a) nolittle water presentiittle water implied (1) [11
[b) any value less than 7 (1) [1]
Qi 67/ iGCSE Chem/2005s/Paper 6/
7 (&) straightline (1) DRAWMN WITH A RULER [11
(b) inaccurate pointis at pH 5 (1) not on line (1) [2]
[e} % corrosion decreases as pH increases (1) [1]

Q# 68/ iGCSE Chem/2005s/Paper 6/ Q6
[¢) chromatography (1)  apply to paper(1) use of solvent (1)

description of two yellow spots (1) [4]

paper in drink = max 2

Q# 69/ iGCSE Chem/2005s/Paper 6/
4 table of results:

all initial and final volume boxes correctly completed 0.0, 106, 149 36.1(3)

difference boxes correctly completed, 106, 21.2 (1) 4]
(b) (i) experiment2 (1) [1]
(i} experiment 2 mome/greater volume (1)x 2 (1) [2]

Q# 70/ iGCSE Chem/2005s/Paper 6/

5 (b) (i) fzz/bubbles (1) pops (1) [2]

(if) fizz/bubbles (1) limewater milky (1) [21

(c) weak (1) [1]

(d) (i) hydrogen (1) [1]

(i) carbon dioxide (1) [1]

(e) copper (1) 2+ (1) [2]

Q# 71/ iGCSE Chem/2004/w/Paper 6/

5 (a) white (1) crystals/solid (1) (2)
(c) (i) white (1} precipitate (1) (2)
i) white (1) precipitate (1) (2)
(liiyreference tosmell (1) alkaline/blue (1) pH9 —= 12 (1) 2 max (2)

{d) ammonia (1)
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(e) alkaline gas’ammaonia given off (1)

acid gas/hydrogen chlorde given off (1) (2)

Q# 72/ iGCSE Chem/2004/w/Paper 6/
1 (a) A measuring cylinder (1)

B flask (1) (2)
(b) boxes completed correctly, zinc and hydrochloric acid (1) (1)
(c) lighted splint (1) pops (1)

second mark consequential i.e. glowing splint =0 (2)

Q# 73/ iGCSE Chem/2004/w/Paper 6/
6 (a) litmus/indicator (1)

bleached in chlorine, no effect with sodium chloride (1) (2)
(b) sodium hydroxide (1)

green (precipitate) with iron{ll), brown (precipitate) with iron{lll) (1) (2)
() add hydrochloric acid (1)

fzz’bubbles with carbonate, no reaction with sulphate (1) (2)

alternative with HCI and barivm chloride (1)

white precipitate with sulphate, not carbonate (1)

Qi 74/ iGCSE Chem/2004s/Paper 6/ Q4

() Add indicatornamed indicator or CO:" /Mg 1
Turns redicomect colour in acid, no change for sodium sulphate 1 2]
(c) Add silver nitrate 1
White precipitate with hydrochloric acid, no change with nitric acid 1 2]
Q# 75/ iGCSE Chem/2004s/Paper 6/
5 (a) (i) White 1
Precipitate 1 [2]
No changewhite precipitate/insoluble in excess 1 [1]
[ii) No/thin precipitate/no reaction 1 [1]
(b Ammonia 1 [11
() Reference to limewater/itest for carbon dioxide 1 [1]
(d) Mitrate 1
Alkali/mwydroxide/oxide 1 2]
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Q# 76/ iGCSE Chem/2004s/Paper 6/

5 (a) (i) White 1
FPrecipitate 1 [2]
Mo changefwhite precipitatefinsoluble in excess 1 [11
[ii} Mo/thin precpitate/no reaction 1 [11
(b) Ammonia 1 [1]
(c) Reference to limewatertest for carbon dioxide 1 [11

(d) Mitrate 1
Alkali/mydroxide/oxide 1 2]

Q# 77/ iGCSE Chem/2004s/Paper 6/

4 Experment 1 Temperatures comect 2 [2]
(=1 any incorrect)
Time/Min 0 051 158 2 25 3 35 4 45 b
Temp"C 22 24 2 28 29 30 30 29 28 2T 26
Experment 2 Temperatures comect 2 [2]

(=1 any incorrect)

Time/Min 0 05 1 15 2 25 3 35 4 45 5
Temp/"C 21 1% 17 15 14 13 13 14 15 16 17

[a) Graph. Points plotted comecthy 3
(=1 each incomect)
smooth lines/curves 2
Labelled 1 [E]
() (i) Temperature from graph 25'C 1
+ 0.25°C
Temperature from graph 13.5'C 1 [2]
(iiy 1. Exothermic 1
2. Endothermic 1 21
() Carbonate 1
Fizz/gas with acid 1 21
(dy (i) 22C 1
21°C }Nﬂ units only (1) 1
[iiy Reference toroom temperaturereaction finished 1 [31]
Q# 78/ iGCSE Chem/2003/w/Paper 6/
4 (k) (i) | Crange/brown (1)
| Precipitate (1)
| Mo change in excess (1) L3

() | Orangebrown precipitate (1)
Mo change in excass (1)

(f) (i) | Hydrogen (1)
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(i} | Reductionfredoxdisplacemeant (1) iron (11) formed (1) | 2

(g) Cation = ammonum {1)
Anion - sulphate (1) i
Q#t 79/ iGCSE Chem/2003/w/Paper 6/
5 (a) Sodium hydroxide (1) 1
(b) Ammonium sulphate (1) 1
ic) Bunsen burner (7) 1
(d) Reference to reaction (1) 1

(e) Gas jar wrong way up (1)
Gas is less densa than air (1) 2

Tubes in flask should be evened (1)
Liquid would be fransferred to gas jar (1) 2

Also credit in (c)
Q# 80/ iGCSE Chem/2003s/Paper 6/

[ Known mass of beach sand (1)
add excess (1)diute hydrochloric acid (1)
filter (1 )wash (1) dry (1) residue
and weigh sand {1) working out result (1)

miax 6 of B [B]
Q# 81/ iGCSE Chem/2003s/Paper 6/
4 c) effervescence/fizz/bubbles (1)
limewater milky (1)blue solution [2]

(d) (i) bilue (1)precipitate (1)

royal/dark blue (1) solution (1) [4]
{@) (i) white (1) precipitate (1)
dissolves (1) [3]
[ii) white (1} precipitate (1)
dissolves (1) [3]
i) Solid D is a sulphate (1) hydrated (1) [2]
(a) copper (1yCu™" (2) [2]
Q# 82/ iGCSE Chem/2002/w/Paper 6/
| fa A ekl M@
8 - eater w4 O
(e e s
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(b e Hyaw E.-\mdl\. —t eark (1 I
e dhaste

(=1 U

Qi 83/ iGCSE Chem/2002/w/Paper 6/

y) () [-v.\, loox — Nl dhire acd (1)
bt Lime — 5 olinsm Ao de [IJ z

L':.]. 7 Ibq.,n-ul. Hq.md'L u.rwl?‘-’fl)
1 5 sudle W oweke ()

ges cllede & by e »lﬂf-'v-jf-,)
a.ﬁn - elr.'-«.af Hoenr air ('I}:

Q# 84/ iGCSE Chem/2002/w/Paper 6/

5-_{;:) colbthas d“"‘t / ;a”"; res () ~ \{;7 LLCH.T 2

(L) qellas (1) preipibete () -
©| hote () frc,.g..'{._:-f-mlce fn) 2
/lﬂﬂ.tlﬁw

o & L') 7
v - /) “aMkons /[ lhes (1)
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Q# 85/ iGCSE Chem/2002/w/Paper 6/

C(‘, piputhe [/ bueatte g | f

e ~—
{ b M s C‘) ':I _/"m, LsnriAe ] 5~ !
Wlot e )y gl b e ikl
folis]  Wme ) -ﬁfm“'n} pra ) eolmatlem C)

Q# 86/ iGCSE Chem/2002s/Paper 6/ .
2!’-—3 [ red /rmk {'j !
0 alor of deink ikefete o wielar (1) K

Q# 87/ iGCSE Chem/2002s/Paper 6/

3ty b ke e megnsaen ok enbuk woth

seh ar el .fi) |

() e ot vl ;j'. J«h. () act celleds I

vy | Sheke B }(mlr:flei'au b (1) [
Q# 88/ iGCSE Chem/2002s/Paper 6/ -
reagads 01D res wtde Co

7 . :n-l,-ri'r" i el e J'“-"JJ. .
J in Htﬂ..ﬂt
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b e f,.ﬁ__‘*r:h,l_-t i Kfﬂmfd

] I:m"um- tﬂﬁ'#f|} - .
Fhm n..l-.unJ,._ w  Huvy

Q# 89/ iGCSE Chem/2002s/Paper 6/
L) & - (hobe) fuaned ()

B — [(t~icdd) fende )

- —_— JH Jﬂf‘ [,} <
(L Ls meadedrer (1) ree LKJ EQ e q_Lq,{_, e~ "

/LL\-.L-,

Q# 90/ iGCSE Chem/2002s/Paper 6/

éﬂi(:} huw G} preaiptnde () z
fu) U-u. r-t...’,..""l:k f:J a’..‘:;a{n&-n /:M‘:lj

frttron
dasg [oryek bbme () ?
) OX ygen ¢y O

h|  Hene ) S ‘

{j'] :'ol‘lﬁlt' /'E;'L"“:j "‘“Hﬁ; .

Lan e L

a4
Ha0; = (2) N
Q# 91/ iGCSE Chem/2001/w/Paper 6/

S(a) (i) green (1) precipitate (1) [z Z)

(b) red / brown (1) precipitate (1) [

() green (1) precipitate (1) [

brown (1) (1]

] aAmmonia [1]

(f) ammmsnium [1]

[[e]] sulphate [1]
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Q# 92/ iGCSE Chem/2001/w/Paper 6/
1{a) Boxes completed to show

beaker (1), pipette (1), buretie (1) [3]
(k) indicator (1), colour change (1) 2]
(=) repeat the experment ! pH meter [1]

Q# 93/ iGCSE Chem/2001/w/Paper 6/
6 (a) Universal Indicator solution / pH paper (1), read pH from chart (1) f use a pH meter (2)[max 2]

(b) chromatography (1) paper (1)

apply cola (1) separation with sobeent (1) [rmae: 3]
(c) can open under water to collect gas in graduated twbe / m. cylinder (1)

filled with water (17, syringe = 0 {would not work ) [2]
() lirmmewater [1]

miky [1]
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