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1 A student tests two substances: solid R and solid S.

Tests on solid R

Table 3.1 shows the tests and the student’s observations for solid R.

Table 3.1
tests observations
test 1
Gently heat about half of solid R in a boiling the white solid forms a colourless liquid
tube.
steam comes out from the boiling tube and
condensation forms at the top of the
boiling tube
test 2
The remaining solid R is dissolved in distilled
water to form solution R. Solution R is divided
into four portions.
To the first portion of solution R, add aqueous white precipitate forms

sodium hydroxide dropwise and then in excess.
the white precipitate dissolves in
excess aqueous sodium hydroxide

test 3

To the second portion of solution R, add white precipitate forms

aqueous ammonia dropwise and then in

excess. the white precipitate remains in
excess aqueous ammonia

test 4

To the third portion of solution R, add 1cm? no change

of dilute nitric acid followed by a few drops of
aqueous barium nitrate.

test5

To the fourth portion of solution R, add 1cm? cream precipitate forms
of dilute nitric acid followed by a few drops of
aqueous silver nitrate.
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(a) State the conclusion that can be made from the observations in test 1.

.............................................................................................................................................. [1]
(b) Identify solid R.
.............................................................................................................................................. [2]
Tests on solid S
Solid S is sodium sulfite.
Record the expected observations.
(c) The student carries out a flame test on solid S.
ODSEIVALIONS .o 1

The student dissolves the remaining solid S in distilled water to form solution S.
The student divides solution S into two portions.

(d) To the first portion of solution S, the student adds about 2cm? of aqueous sodium hydroxide.
(0] 0 1ST=Y V7= 1 0] o =SSP [1]
(e) Tothe second portion of solution S, the student adds a few drops of acidified aqueous potassium
manganate(VII).
(o] 01T =Y V7= 1 0] o =SSP [1]

[Total: 6]
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2 Astudent tests two solids: solid E and solid F.
Tests on solid E
Solid E is ammonium sulfate.
Record the expected observations.

The student dissolves solid E in distilled water to form solution E. The student divides solution E
into three approximately equal portions.

(@) (i) To the first portion of solution E, the student adds about 2cm3 of aqueous
sodium hydroxide. The student warms the mixture gently and tests any gas produced.

(0] 0 1YY V=1 [0] o =T

(ii) Identify the gas given off in (a)(i).

(b) To the second portion of solution E, the student adds about 1cm?3 of dilute nitric acid followed
by a few drops of aqueous barium nitrate.
observations

(c) To the third portion of solution E, the student adds a few drops of acidified aqueous
potassium manganate(VII).

(0] 0 1SX=T V7= 14 (0] 1T
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Tests on solid F

Table 3.1 shows the tests and the student’s observations for solid F.

Table 3.1

tests

observations

test 1

Carry out a flame test on solid F.

yellow flame

test 2

Dissolve the remaining solid F in distilled water
to form solution F. Divide solution F into three
portions.

To the first portion of solution F, add about 1cm?
of dilute nitric acid followed by a few drops of
aqueous silver nitrate.

yellow precipitate forms

test 3

To the second portion of solution F, add aqueous
sodium hydroxide dropwise until in excess.

white precipitate forms

the precipitate dissolves in excess
aqueous sodium hydroxide to form a
colourless solution

test4

To the third portion of solution F, add aqueous
ammonia dropwise until in excess.

white precipitate forms

the precipitate dissolves in excess
aqueous ammonia to form a colourless solution

stemexambuilder.com
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3 This question is about ions and ionic compounds.
(a) Choose from the following list of ions to answer the questions.
Br- Ca? Cl- Cr Cu*
K* Li* Na* SO, SO,
Each ion may be used once, more than once or not at all.

State which ion:

(i) gives alilac colourin a flame test ... [1
(ii) forms a grey-green precipitate with aqueous ammonia .............ceeeeeveeviiiiiiiiiieieeeeeeeeee, [1
(iii) forms a white precipitate with aqueous sodium hydroxide ............ccccccevveeiiiiiiiiiiennn.n. [
(iv) forms a cream precipitate with acidified aqueous silver nitrate ...........ccccccvvvvvvvininnnnn. 1
(v) forms a white precipitate with acidified aqueous barium nitrate. ...........ccccccevvvieniinnnn. [1

(b) Describe how to do a flame test on a sample of a salt.

(c) Magnesium phosphate contains magnesium ions, Mg?*, and phosphate ions, PO,*.

Deduce the formula of magnesium phosphate.

[Total: 8]
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4  Two solids, solid L and solid M, were analysed. Solid L was chromium(III) chloride.
Tests were done on each solid.

tests on solid L
Complete the expected observations.

Solid L was dissolved in distilled water to produce solution L. Solution L was divided into four
portions in three test-tubes and a boiling tube.

(a) To the first portion of solution L in the boiling tube, about 1 cm depth of dilute hydrochloric acid
was added. The boiling tube was warmed gently.

A strip of filter paper was dipped in acidified potassium manganate(VII) solution and held at
the mouth of the boiling tube.

(o] 0 1ST=T V7= 11 (0] o F- PSSPt [1]
(b) To the second portion of solution L aqueous sodium hydroxide was added slowly until it was in
excess and no further changes were seen.

(0] 0 1YY AV 14 (0] o =TT

(c) To the third portion of solution L aqueous ammonia was added slowly until it was in excess and
no further changes were seen.

(0] 0 1YY V=14 [0) 8 1T

(d) To the fourth portion of solution L about 1cm depth of dilute nitric acid was added followed by
about 1cm depth of aqueous silver nitrate.

(o] o XY= AV 11 [0) o T T TP
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tests on solid M

Tests were done and the following observations made.

tests on solid M observations
test 1
Flame test yellow flame seen
test 2
About 10 cm? of dilute nitric acid was added to effervescence
solid M.
Any gas produced was tested. limewater turned milky
test 3
About 1cm depth of aqueous barium nitrate no change
was added to the solution formed by adding
dilute nitric acid to solid M in test 2.

(e) Identify solid M.

[Total: 8]
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5 Two substances, solid A and solid B, were analysed. Solid A was zinc nitrate.
Tests were done on the substances.

tests on solid A
Complete the expected observations.

Solid A was added to distilled water and the mixture shaken to dissolve solid A and produce
solution A. Solution A was divided into three equal portions in three test-tubes.

(@) (i) Afew drops of aqueous sodium hydroxide were added to the first portion of solution A.
(o] 0151 V2= 1o o =R [2]
(ii) An excess of aqueous sodium hydroxide was then added to this mixture.
(0] 0151 V2= 1o o = [1]
(b) (i) Afew drops of agueous ammonia were added to the second portion of solution A.
ODSEIVALIONS ..o [1]
(ii) An excess of agueous ammonia was then added to this mixture.
ODSEIVALIONS ..o [1]

(c¢) Aluminium foil and aqueous sodium hydroxide were added to the third portion of solution A.
The mixture was heated and the gas produced was tested with litmus paper.

(0] 0 1YY AV 14 [0] o =TT

tests on solid B

Some of the tests and observations are shown.

tests on solid B observations

test 1

A flame test was done on solid B. red flame

test 2
Solid B was dissolved in water.

Dilute nitric acid and aqueous silver nitrate were

added to the solution. yellow precipitate formed

(d) Identify solid B.

[Total: 9]
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6 Two solids, solid C and solid D, were analysed.
Tests were done on each solid.

tests on solid C

Tests were carried out and the following observations were made.

tests observations

test 1

A flame test was carried out on solid C. a red flame was seen

Solid C was dissolved in distilled water to
produce solution C.

test 2

About 5cm?® of aqueous sodium hydroxide was no change
added to solution C.

test 3

A piece of aluminium foil was added to the effervescence was seen;
mixture formed in test 2.The mixture was damp red litmus paper turned blue
warmed gently and any gas produced was

tested.

(a) Name the gas that turned the damp red litmus paper blue in test 3.
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tests on solid D
Solid D was aluminium sulfate.
Complete the expected observations.

Solid D was dissolved in water to form solution D. Solution D was divided into four approximately
equal portions in four test-tubes.

(c) Aqueous sodium hydroxide was added dropwise and then in excess to the first portion of
solution D.

(0] o 1YY AV 14 [0] o =TT

(d) Aqueous ammonia was added dropwise and then in excess to the second portion of solution D.

(0] o 1Y AV 1A (0] o =TT

(e) About 1cm?® of dilute nitric acid and a few drops of aqueous silver nitrate were added to the
third portion of solution D.

(o] 07T V2= 11 To] o < TP PPPP [1]
(f) About 1cm? of dilute nitric acid and a few drops of aqueous barium nitrate were added to the

fourth portion of solution D.

(o] 07T V2= 11 o] o < TP PP [1]

[Total: 9]
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7 A student tests two substances: solution F and solid G.
Tests on solution F

Table 3.1 shows the tests and the student’s observations for solution F. The student divides
solution F into three portions.

Table 3.1
tests observations
test 1
Do a flame test on the first portion of solution F. light green colour
test 2
To the second portion of solution F, add a effervescence was seen;
1.cm depth of aqueous sodium hydroxide and the gas turned damp red litmus paper blue

a piece of aluminium foil. Warm the mixture
gently and test any gas produced.

test 3

To the third portion of solution F, add a 1cm no change
depth of dilute nitric acid followed by a few
drops of aqueous silver nitrate.

(a) Describe how to do the flame test used in test 1.

.............................................................................................................................................. [2]
(b) Identify the gas given off in test 2.

.............................................................................................................................................. 1
(c) Identify solution F.

.............................................................................................................................................. [2]

(d) State what would be observed if the student adds dilute sulfuric acid to another portion of
solution F.

(0] 0 1YY AV 14 [0] 8 =TT
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Tests on solid G
Solid G is iron(II) carbonate.

(e) About 10cm? of dilute sulfuric acid is added to solid G.
Any gas given off is tested.

(0] o XY= A V=11 [0] o =TT

.............................................................................................................................................. [2]

(f) To the product from (e), aqueous sodium hydroxide is added dropwise until in excess.
observations adding ArOPWISE ......uuuiiiiieiiieiiiiie s et e e e e e e e e e e e e ee e n e e e e e e e eeeernnnnnes
ODSErVALIONS 1N EXCESS .coiiiiiiiiiiiei e
(2]

[Total: 10]
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8 Two aqueous solutions, M and N, were analysed. Solution N was aqueous sodium hydroxide.
The tests on M and N, and some of the observations are in the following table.

Complete the observations in the table.

tests

observations

tests on solution M

Solution M was divided into four equal
portions in separate test-tubes.

the third portion of M.

The gas given off was tested with a
splint.

(a) Appearance of solution M. colourless liquid
The pH of the first portion of M was
tested. pH 1
(b) Calcium carbonate was added to
the second portion of M. effervescence
The gas given off was tested with a lighted splint extinguished
splint.
(c) Magnesium ribbon was added to

effervescence

lighted splint popped

(d)

A few drops of dilute nitric acid and
aqueous silver nitrate were added
to the fourth portion of M.

white precipitate

stemexambuilder.com
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tests

observations

tests on solution N

Solution N was divided into three equal
portions in separate test-tubes.

() Appearance of SOIULION N. | L nnnennnnnnees [1]
The pH of the first portion of
solution N was tested. pH = [1]
(f) Drops of aqueous zinc sulfate were
added to the second portion of N
and the mixture Was ShaKen. | e e e e eean [1]
Excess aqueous zinc sulfate was
then added to the mixture and the
MIXIUrE WAs SNAKEN. | et [2]
(g) Ammonium chloride was added to
the third portion of N. The mixture | ..o
was warmed and the gas tested
with damp red lItMUS PAPEr. | oo e [2]
(h) (i) Identify the gas given off in test (c).
....................................................................................................................................... 1
(ii) Identify the gas given off in test (g).
....................................................................................................................................... [1
(i) Identify solution M.
.............................................................................................................................................. [2]
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9 Two solids, solid G and solid H, were analysed. Solid G was copper(II) carbonate.
Tests were done on each solid.

tests on solid G
Complete the expected observations.

(a) Solid G was placed in a boiling tube. An excess of dilute sulfuric acid was added to the
boiling tube. Any gas produced was tested.

(0] 01T AV 14 (0] o =TT

.............................................................................................................................................. [3]
(b) Identify the gas produced in (a).

.............................................................................................................................................. [1
(c) Aqueous ammonia was added slowly until in excess to the solution produced in (a).

(o] o1 T=T V7= 11 10] o 1< TSR

.............................................................................................................................................. [3]
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tests on solid H

Tests were done and the following observations were made.

tests on solid H observations
test 1
Flame test yellow flame
test 2
Some of solid H was placed in a boiling tube. condensation appeared near the
The boiling tube was heated strongly. mouth of the boiling tube

Solid H was dissolved in distilled water. The
solution was divided into two equal portions.

test 3

About 1cm? of dilute nitric acid followed by a the solution remained colourless
few drops of aqueous silver nitrate were added
to the first portion of the solution.

test4

About 1cm? of dilute nitric acid followed by white precipitate
a few drops of aqueous barium nitrate were
added to the second portion of the solution.

(d) What conclusion can be made from the result of test 3?

[Total: 11]
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10 A student tests two substances: solid H and solution I.
Tests on solid H
Solid H is barium carbonate.
Complete the expected observations.

(@) (i) The student adds an excess of dilute nitric acid to the sample of solid H in a boiling tube
and tests any gas produced.

(0] o XY= A V7= ([0] o -

(ii) Identify the gas made in (a)(i).

The solution produced in (a)(i) is solution J. The student divides solution J into four approximately
equal portions.

(b) The student carries out a flame test on the first portion of solution J.

(o] 0 1ST=Y V7= 1101 o F< PSSPt [1]

(c) Tothe second portion of solution J, the student adds a few drops of acidified aqueous potassium

manganate(VII).

ODSEIVALIONS ...ttt e e e e e e e e e e e e e e e

.............................................................................................................................................. [1]
(d) To the third portion of solution J, the student adds a few drops of dilute sulfuric acid.

ODSEIVALIONS oo

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

(e) To the fourth portion of solution J, the student adds about 1cm depth of dilute nitric acid
followed by a few drops of agqueous barium nitrate.

(o] o 1Y AV 11 (0] o - TR PRRTRT

stemexambuilder.com Page 18 of 19



Tests on solution I
Table 3.1 shows the tests and the student’s observations for solution I.
The student divides solution I into two portions.

Table 3.1

tests observations

test 1

To the first portion of solution I in a boiling tube, damp red litmus paper turns blue
add 2cm?® of aqueous sodium hydroxide and
warm the mixture. Test any gas produced, using
damp red litmus paper.

test 2

To the second portion of solution I in a boiling a white precipitate forms
tube, add 1.cm?® of dilute nitric acid followed by
a few drops of aqueous silver nitrate.

(F) (i) Identify the gas produced in test 1.

....................................................................................................................................... [1]
(i) State what is observed when the gas produced in test 1 is tested using damp blue litmus
paper.
....................................................................................................................................... [1]
(g) Identify solution I.
.............................................................................................................................................. [2]

[Total: 11]
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