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Section A (20 marks)

Answer all questions. For each question there are four possible answers, A, B, C and
D. Choose the one you consider correct and record your choice in soft pencil on the
answer sheet.

1 Which of the following salts is prepared using titration?

A aluminium chloride
ammonium nitrate

B
C lead(ll) sulfate
D iron(Il) chloride

2 Which of the following is NOT true?

Hydrogen chloride gas turns moist blue litmus paper red.

Sulfur dioxide gas turns dry blue litmus paper red.

An acid only shows its acidic properties in the presence of water.

Acid molecules ionize in the presence of water to produce hydrogen ions.

o0 wm>

3 Which one of the following compounds will not increase the pH of an acidic solution?

A calcium oxide C calcium hydroxide
B calcium carbonate D calcium sulfate

4 Which of the following is the correct ionic equation for the formation of an insoluble

salt?

A Ag*(aq) +Cl “(aqg) = AgCI(s)

B Na'(ag) + NOs(ag) = NaNOs(s)

C  2K'(aq) + SO (aqg) > K»S04(s)

D  Pb?(aq) + 2NO3z(aqg) > Pb(NO3)x(s)

5 Which of the following gives ONLY a colourless solution when reacted with dilute
hydrochloric acid?

A barium carbonate C potassium hydroxide
B copper(ll) oxide D zinc metal

6 Ant bites are acidic in nature. Which of the following is suitable for treating it?

A vinegar C sugar
B baking powder D orange juice

7 Aluminium hydroxide is a base. Why is it used in the manufacture of toothpaste?

It helps to whiten teeth.

It helps to strengthen teeth.

It kills the bacteria in the mouth.

It prevents tooth decay by neutralising the acids produced by bacteria in the
mouth.

OO wm>
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8 2 drops of methyl orange are added to 15 cm? of dilute nitric acid in a conical flask.
10 cm?® of aqueous sodium hydroxide of similar concentration are then added gradually
to the flask. What change occurs in the mixture in the conical flask?

Methyl orange changes colour from yellow to red.
A gas is formed.

The pH value is increased.

The concentration of the H” ion increases.

OO wm>

9 Which of the following pairs of solutions when added together will produce a
precipitate?

I Potassium carbonate and silver nitrate

I Lead(ll) nitrate and sodium chloride

[l Sodium carbonate and copper(ll) sulfate
IV Magnesium chloride and barium nitrate

A | and Il only C I, lland lll only
B [, Il'and IV only D LI llland IV

10 lan soaked his feet in a pail filled with vinegar. When he stepped onto the marble floor,
he observed that there were bubbles of gas around his feet.

What is the identity of the gas produced?

A hydrogen C oxygen
B carbon dioxide D ammonia

11 Which of the following must be true of an acidic salt?
A It turns damp blue litmus paper red.
B It is the only salt formed from a dibasic acid.
C It contains hydrogen that is replaceable by a metal.
D It is a salt of a non-metal.

12  Which of the following methods listed below cannot be used to prepare the respective

solid salt?
Method Solid salt
A | Add hydrochloric acid to lead(ll) carbonate. lead(ll) chloride
B | Add aqueous sodium carbonate to aqueous magnesium carbonate
magnesium nitrate.
C | Add aqueous barium nitrate to sulfuric acid. barium sulfate
D | Add nitric acid to silver carbonate, then add silver iodide
aqueous sodium iodide.

Setters: CHG, LSC Chemistry [Turn Over]
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13

14

15

The apparatus below was used to examine an air sample.

Air sample To air pump
Anhydrous cobalt Aqueous calcium  Acidified potassium
chloride hydroxide manganate(VII)

It was found that the anhydrous cobalt chloride turned from blue to pink, the acidified
agueous potassium manganate(VIl) turned from purple to colourless and a white
precipitate was formed in the aqueous calcium hydroxide. What gases were present in
the air sample?

A Hzo, SOz, C02 C COZ, HZOu H2
B  H,0, SO, NO D Oy Hz NO;

Solution S reacts with aqueous sodium hydroxide to form a white precipitate that is
insoluble in excess aqueous sodium hydroxide. Identify the cations that are likely to be
in solution S.

I Lead(ll) ion

Il Calcium ion
" Aluminium ion
IV Tron(ll) ion

A Il only C lland IV only
B IV only D LI llland IV

Aqueous sodium hydroxide and a piece of aluminium foil were added to a colourless
solution X. The mixture was warmed and a pungent gas which turned moist red litmus
blue was evolved. What could X be?

A Silver nitrate C Sodium iodide
B Iron(l1l) nitrate D  Zinc sulfate

Setters: CHG, LSC Chemistry
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16 The following tests were conducted on solution P separately. The observations are as

tabulated:
Tests Observation
Add excess aqueous White precipitate was observed. The white
sodium hydroxide to 1 cm® | precipitate was soluble in excess aqueous sodium
of solution P gradually. hydroxide.
Add excess aqueous White precipitate was observed. The white
ammonia to 1 cm? of precipitate was insoluble in excess aqueous
solution P gradually. ammonia.

What could solution P be?

A lead(ll) sulfate C zinc sulfate
B aluminium sulfate D ammonium sulfate

17  Dilute nitric acid was added to compound Q to give a gas and a colourless solution R.
Aqueous ammonia was then added to the solution R to give a white precipitate which
dissolved in excess aqueous ammonia to form a colourless solution.

What could compound Q be?

A lead(ll) carbonate C  copper(ll) carbonate
B zinc carbonate D calcium carbonate

18  Which of the following reagents when added separately to aqueous lead(ll) nitrate and
agueous aluminium nitrate will be able to distinguish the two solutions?

A hydrochloric acid C agueous sodium hydroxide
B nitric acid D aqueous ammonia

19  Which of the following procedures will NOT produce a colourless and pungent gas
which turns moist red litmus paper blue?

ammonium chloride is warmed with agueous sodium hydroxide

sodium chloride is warmed with aqueous barium nitrate

alkaline solution of potassium nitrate is warmed with aluminium powder
alkaline solution of magnesium nitrate is warmed with zinc powder

o0 wm>

20  Which of the following reagents forms a white precipitate when added to a solution
containing lead(ll) ions?

I agueous ammonia

Il dilute sulfuric acid

[l aqueous sodium chloride
IV Aqueous potassium iodide

A | and Il only C I lland IV only
B | and IV only D I, 1l,and Il only
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Section B (30 marks)
Answer all questions in this section in the spaces provided.

B1 Water is a colourless liquid that is vital for all known forms of life. It melts at 0°C
and boils at 100°C.

(@) State one difference between boiling and evaporation of water. [1]

(b) Sketch the corresponding temperature versus time graph when ice at
—20°C is heated until 120°C. [1]

(c) Explain why the water level remains the same when the apparatus below
was left to stand for 15 minutes. [2]

large beaker 4 ]
nitrogen

porous pot
carbon monoxide L

initial water level

\
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(d)  When 50 cm?® of ethanol is mixed with 50 cm?® of water, the total volume is

found to be less than 100 cm®. Explain why.

[1]

Total [5]

B2 The colouring in a fizzy drink was extracted by a solvent. Two drops of the drink

were placed at the centre of a circular filter paper and allowed to dry. Drops of

pure solvent were slowly added to the centre of the filter paper. After some time,

four coloured circles were seen, as shown in the diagram below.

filter paper

\ \ blue circle
red circle
@ /\ ) ) ) centre of filter paper
yellow circle

)/

orange circle

(@ (i) Whatis the name of the separation technique shown above?

[1]

(i) How many different dyes are there in the fizzy drink?

[1]

(iii) Which dye is the most soluble in the solvent used?

[1]

Setters: CHG, LSC Chemistry
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(b) An alternative set of apparatus for this experiment is shown below. In this [2]
case, a strip of rectangular filter paper is used and the filter paper is dipped
into a solvent.

lid
—— Dbeaker

Position of spot at
start of experiment

—— Solvent

In the space below, draw and label the results you would expect if the
set-up was left until the solvent reached near the top of the filter paper.

starting line

Total [5]

B3 A gaseous sample of X was injected into a mass spectrometer and the results
are shown in the mass spectrum below.

relative abundance (%)

[ /3.80
19.50
4.30
" ﬂ 2.40
50 51 52 53 54 m/z
(@) Define the term ‘isotopes’. [1]

Setters: CHG, LSC Chemistry
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(b) State the number of isotopes shown in the mass spectrum. [1]

(c) Using the mass spectrum, calculate the relative atomic mass of X and [2]
identify element X.

(d) Explain why the relative atomic mass of X is not an integer. [1]

Total [5]

B4 Compounds P to R are involved in chemical reactions as shown below.

R Colourless
e gas, P
Calcium heat ~ 7
carbonate
R White
g solid, Q
\_ Y,
water
Colourless W v J Calcium
solution, R carbonate
(@) Identify compounds P, Q and R. [3]
P:
Q:
(b) Describe a method to confirm the identity of gas P. [1]

Setters: CHG, LSC Chemistry [Turn Over]
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(c) Inagriculture, soil that is too acidic can be treated with the base Q. Thisis  [2]
known as ‘liming’ the soil. Plants require nitrogen to grow and one
important source of nitrogen is from ammonium salts. A farmer decided to
fertilise and lime his soil by adding both Q and an ammonium salt
simultaneously. Suggest why he is wasting both his time and money?

(d) Describe briefly the steps you have to take in order to prepare a pure, dry [3]
sample of calcium carbonate using base Q as a starting reagent.

(e) Gas P dissolves in water to form a dibasic acid.

(i) Define the term ‘dibasic acid’. [1]

(i)  Write the formulae of the two salts formed when the dibasic acid [2]
formed by P reacts with potassium hydroxide.

Total [12]

Setters: CHG, LSC Chemistry
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B5 Study the flow chart given and answer the questions that follow.

aqueous sodium hydroxide, aluminium powder and heat

| v

agueous
colourless sodium : — colourless gas C
solution A Rydroxide »| white precipitate B
aqueous excess .
ammonia sodium mglst
hydroxide re
white precipitate v litmus
. paper
colourless solution
excess L
agueous aqueous , !
‘ ammonia sodium litmus turns blue
. . iodide
white precipitate v
colourless solution
(@) Identify the colourless solution A. [1]
(b)  Write the ionic equation for the formation of B. [1]
(c) Why is there a need to use moist litmus paper for testing gas C? [1]

Total [3]
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Section C (10 marks)
Answer all questions in this section.
Write your answers on the separate writing paper provided.

C1l Instructions for preparing hydrated copper(ll) nitrate are given below.

Step 1: Add one spatula of solid X to 50 cm? of dilute nitric acid.

Step 2: When it has reacted, add further amounts of X until no more
effervescence occurs.

Step 3: Filter the mixture.

Step 4: Heat the filtrate until it is saturated.

Step 5: Allow the saturated solution to cool.

Step 6: Filter off the crystals.

Step 7: Dry the crystals between sheets of filter paper.

(@) Identify solid X. [1]
(b) Identify the steps which serve the following purposes respectively:

(i)  To enable crystallisation to take place as solubility of salts decreases [1]
with temperature

(i)  To use up all the nitric acid [1]
(iii) To remove unreacted solid X [1]

(c) Write the chemical equation for the reaction between solid X and dilute [1]
nitric acid.

(d) Copper(ll) nitrate can be converted into copper(ll) chloride through two
chemical reactions, | and II.

I Changing copper(ll) nitrate to copper(ll) hydroxide
Il Converting copper(ll) hydroxide to copper(ll) chloride

(i) State the chemical formula of a reagent that can be used in reaction I. [1]

(i)  Write the ionic equation for the formation of copper(ll) hydroxide in [2]
reaction I.
(iii) Write the chemical equation for reaction Il. [1]
(iv) State the type of reaction in Il. [1]
Total [10]

End of paper
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