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

tests

observations

tests on solution K

(a) Colour of solution K.

areen/blue

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

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

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

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

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

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

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

pale blue precipitate

the precipitate was insoluble

blue precipitate.

the precipitate dissolved to form a deep blue solution

no visible change

white precipitate formed

() Identify solution K.
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tests

observations

tests on solution L

(d) Colour of solution L.

m

() The solution was divided into three
equal portions.

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

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

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

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

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

2

m

m

m

2

[Total: 10]
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another cation (positive ion).

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

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

Complete the observations in the table.

tests

observations

tests on solid C

(a) Appearance of solid C.

white solid

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

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

condensation was formed at the top of the test-tube

pungent gas, pH = 10

tests on a solution of

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

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

Excess aqueous sodium hydroxide
was then added to the mixture.

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

31

pungent gas, pH = 10

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

m

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

m

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

21
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(g) What does the formation of condensation in test (b) tell you about the nature of solid C?

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

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

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

m

m

m

m
[Total: 11]
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5 Two metal salt solutions, E and F, were analysed

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

Complete the observations in the table.

tests

observations

tests on solution E

(a) Appearance of solution E.

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

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

U}

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

the solution.

The mixture was filtered and the filtrate
heated

The gas given off was tested with
damp litmus paper.

(i)

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

tests on solution F

(e) Appearance of solution F.

yellow liquid

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

The gas given off was tested with a spint

rapid effervescence
tumed blue, then green and finally light purple

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

U]

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

@
[Total: 10]
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5 Asolid D, which is a soluble metal sulfate, was analysed.

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

tests

observations

tests on solid D

(a) (i) Appearance of solid D.

(i) Solid D was heated in a

testtube gently and then
strongly.

pale green crystals

condensation formed at the top of the test-tube

tests on the aqueous solution

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

(b) () Several drops of aqueous

sodium hydroxide were added
tothefirst portion of the solution.

Excess aqueous  sodium
hydroxide was added to the
mixture.

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

green precipitate

green precipitate remained

green precipitate

()

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

m

(d)

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

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

2

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

&)
[Total: 8]
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§  Asolid U was analysed. U was a soluble metal sulfate.
The tests on U, and some of the observations are in the following table.
Complete the observations.

tests observations

tests on solid U

(a) Appearance of solid U pink crystals

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

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

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

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

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

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

m

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

m

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

@2
[Total: 7]




image13.jpeg
4 Two liquids, L and M, were analysed. L was aqueous potassium iodide. M was a colourless

liquid

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

Complete the observations in the table.

tests

observations

tests on liquid L

(a) Appearance of liquid L.

m

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

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

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

liquid tumed orange

two layers were formed,

pink top layer and orange lower layer

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

m

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

2

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

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

m

@
[Total: 7]
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4 Amixture of two solids, E and F, was analysed.
Solid E was the water-soluble salt aluminium choride, AICL,, and solid F was an insoluble
salt.

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

tests observations

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

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

tests on the filtrate

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

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

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

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

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

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

observations

tests on the residue

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

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

rapid effervescence

gas tumed limewater milky

solid changed colour from green to black

(g) What conclusions can you draw about solid F?
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5 Three aqueous solutions K, L and M, were analysed. L was a solution of sodium hydroxide.
The tests on the solutions and some of the observations are in the table.

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

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

() tests on solution K

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

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

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

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

pale blue precipitate formed

deep blue solution formed

white precipitate formed
insoluble in excess

no visible reaction

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

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

0}

() teston solution M

Experiment (c)
repeated using solution M.

white precipitate formed
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Question Answor Marks Guidance
5| copper 1[I any reference 1o copper's oxidaton state
orde; 1
54) | oolourless 1 [ Rewhie /pale yollow
S | whte; 1 [Recolouress
preciptate 1
inscuble/ o change o eacton 1
5(@)) | no prociplat) sight whis prociplat; 1
0 changeno reaction 1
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Question Answor Marks Guidance.

S0 |whte:

precipate;

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

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

500
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5

tests on solution E

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

(b) white precipitate (1)

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

pungent/sharp smell(1)

U]

U]

21

2
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(d) brown precipitate (1) M

(g) hydrogen (1) Q]

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

acidic solution (1) 2
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©

[t

@

)

no reaction / no change / no precipitate (1)

white (1)
precipitate (1)

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

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

U]

2

2

31
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5 (d) white (1)

precipitate (1) [

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

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

(h) transition metal / manganese (1)

hydrated salt (1)
ignore: sulfate

allow: catalyst (1) max [2]
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4

tests on liquid L

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

(©

no reaction / change (1)

(d

yellow (1) precipitate (1)

@

iodine dissolves / owtte (1)

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

U]

U]

2

U]

max [2]
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4 tests on fitrate

(a)

(b)

(c)

(d)

(e)

)]

colourless (1)
ignore: dlear, not: white

white (1) precipitate (1)

soluble in excess / dissolves (1)

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

white (1) precipitate (1)

no reaction / no change / no precipitate (1)

transition metal / copper (1) carbonate (1)

m

3]

21

21

U]

[21
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