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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
Multiple Choice Answer Sheet.

1 Different metals were added to dilute sulfuric acid.

In which beaker will a reaction not take place?

A B
iron magnesium
wire ribbon
C D
copper zinc
turning powder

2 Alex was stung by an insect with an alkaline sting.

Which of the following substance is the most suitable for treating the insect sting?

A vinegar
B ethanol
C tooth paste
D cooking oil
3 Which of the following statements correctly describe a strong acid?

| It has a high pH value.

Il Itionizes completely in water.

[l 1t has a high concentration of hydrogen ions.
IV It exists as molecules in water.

A | and Il only
B Il and 11l only
C | and IV only
D [l and IV only
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4 Which two substances react to give a salt and water only?
A iron and hydrochloric acid
B potassium oxide and water
C calcium carbonate and nitric acid
D magnesium hydroxide and ethanoic acid
5 Which of the following gas when bubbled into water will give a pH greater than 7?
A chlorine
B hydrogen
C ammonia
D carbon monoxide

6 Which of the following solutions are correctly matched to their pH values?

pH 1 2 7 9 11
A hydrochloric lemon juice sodium household oven cleaner
acid chloride soap
B lemon juice hydrochloric household oven cleaner sodium
acid soap chloride
C hydrochloric lemon juice sodium oven cleaner household
acid chloride soap
D lemon juice hydrochloric | oven cleaner household sodium
acid soap chloride
7 Ammonia gas is soluble in both water and trichloromethane, CHCl;.

Which of the following shows the electrical conductivity for the two different solutions of

ammonia?

ammonia in water ammonia in trichloromethane
A conducts electricity conducts electricity
B conducts electricity does not conduct electricity
C does not conduct electricity conducts electricity
D does not conduct electricity does not conduct electricity

Setters: LSC, CJS Chemistry [Turn Over]
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8 Which of the following is the correct ionic equation for the reaction between sodium
carbonate and dilute sulfuric acid?
A SO0,*(aq) + 2Na*(aq) — Na,S0.(s)
B COs*(aq) + Hz(g) — CO2(g) + H20())
C CO3*(aq) + 2H"(aq) — CO2(g) + H.0())
D  NapCOs(s) + 2H"(aq) — 2Na*(aq) + CO2(g) + H20())

9 Which of the following mixture undergoes a reaction with the following ionic equation?
NH,"(aqg) + OH™(ag) — NH3(g) + H20())

ammonium sulfate and limewater
ammonium carbonate and vinegar
ammonium nitrate and lead(ll) hydroxide
agueous ammonia and hydrochloric acid

o0 wm>

10  Alison added a solid to dilute hydrochloric acid in her attempt to prepare zinc chloride
but failed.

Which of the following solid did she use?

A zinc oxide

B zinc metal

C zinc nitrate

D zinc carbonate

11  Which of the following is true of amphoteric hydroxides?

They are soluble in water.

They are gases at room temperature.

They are insoluble in dilute nitric acid.

They react with aqueous sodium hydroxide to form salts.

OO wm>

12  Which of the following can be used to identify the solutions in two unlabelled reagent
bottles, one of which is aqueous ammonium chloride and the other contains aqueous
ammonium carbonate?

dilute nitric acid

agueous ammonia
aqueous lead(ll) nitrate
agueous sodium hydroxide

o0Ow>
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13  An excess of aqueous sodium hydroxide is added to an aqueous solution of salt X and
warmed. Ammonia gas is only given off after aluminium foil is added to the hot solution.

What could X be?

sodium nitrate
sodium chloride
ammonium nitrate
ammonium chloride

o0 wm>

14  The results of two separate tests conducted on an aqueous solution of a salt are shown
in the table below.

test results
1 Add aqueous ammonia dropwise then | A dark green precipitate which did not
excess. dissolve in excess of aqueous

ammonia. Precipitate turned reddish
brown on standing.

2 Add dilute nitric acid followed by A white precipitate was formed.

agueous barium nitrate.

What is the identity of the salt?

iron(1l) sulfate
iron(1l) chloride
iron(111) sulfate
iron(111) chloride

o0 w>

15 The table below shows the observations obtained on salts X, Y and Z.

salt colour | effect of adding aqueous sodium hydroxide dropwise
tested | of salt till excess to a solution of the salt
X white no precipitate formed and no gas evolved on
warming the mixture
Y green blue precipitate formed insoluble in excess
Z white white precipitate formed insoluble in excess

Which of the following contains the cations present in the three salts?

X Y YA
A sodium ion iron(Il) ion lead(ll) ion
B sodium ion copper(ll) ion calcium ion
C ammonium ion iron(ll) ion lead(ll) ion
D ammonium ion copper(ll) ion calcium ion
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16  Which of the following compound contains both ionic and covalent bonds?

oO0Ow>

zinc oxide
potassium sulfide
iron(1l) chloride
calcium hydroxide

17  Which of the following covalent molecules does not form a solution containing mobile

ions in water?

A HCI
B CH4
C CO;
D SO»

18 The table below shows electrical conductivity and melting points

of three substances,

P, Q and R.
substance electrical conductivity melting point/ °C
solid molten agueous
solution
P no no no -117
Q no no no 80
R no yes yes 801
What are the types of bonding found in substances P, Q and R?
P Q R
A covalent metallic ionic
B ionic covalent metallic
C covalent covalent ionic
D metallic ionic metallic

Setters: LSC, CJS
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19 The table below shows the number of electrons and neutrons for ion G%, H*, L™ and
M?*. These letters are not the actual symbols of the elements.

ions number of electrons number of neutrons
G~ 10 11

H* 10 12

L 18 18

M= 18 20

Which of the following gives the correct nucleon number of the ion?

ion nucleon number
A G~ 21
B H* 21
C L’ 35
D M>* 36

20  The table below shows the proton number of two elements, X and Y.

element proton number
X 15
Y 17

Which statement about X and Y is correct?

X and Y form an ionic compound X3Y.
X and Y form an ionic compound XY 3.
X and Y form a covalent compound X3Y.
X and Y form a covalent compound XY 3.

OO wm>
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Section B (30 marks)
Answer all questions in this section in the spaces provided.

B1 A petri dish was filled with distilled water at 25°C. Three drops of aqueous
lead(ll) nitrate were carefully added at point X and three drops of aqueous
potassium iodide were carefully added at point Y at the same time. After 90
seconds, a yellow precipitate of lead(ll) iodide started to form at point Z.

The ionic equation for formation of the lead(ll) iodide is given below:
Pb*(aq) + 21 (aq) — Pbly(s)

aqueous aqueous
lead(II) nitrate ° e potassium iodide
Pb(NOs3)2(aq) Ki(aq)

(@) Name the process by which a chemical spreads from a region of high [1]

concentration to a region of lower concentration.

(b) Explain why the precipitate forms at point Z and not exactly half-way [1]
between points X and Y (indicated by the dashed line).

(c) State one difference that would be observed if the three drops of aqueous  [1]
lead(Il) nitrate were replaced with three drops of aqueous silver nitrate.

(d) State one difference that would be observed if the experiment was [1]
repeated at 15°C.

Total [4]
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B2 Electrodes A and B, from two different lead-acid batteries, were tested to see if

they are from the same manufacturer. Samples from the two electrodes were
dissolved in a suitable acid and the resulting solutions were chromatographed,
together with solutions containing five known metal ions. After treating with a
locating agent, the chromatograms were as shown below.

(@)

(b)

()

(d)

electrode electrode
metal ion solutions A B

cm cm

13 = =13
s?r';’ﬁ[“ {115 SYSTR SR [ S N S Y
11 = = 11

10 = =10

9= =9

8= -8

7 - =

6- @ -6

5= =5

4 =4

3- ) -3

2= =

1= -1

e 04+0--0--0--0--01 [0 [-O-fo

Cu?* Fe? Pb* Ni** Sn#

Suggest why a locating agent is needed in this experiment.

[1]

Which metal ions are present in both electrode A and electrode B?

[1]

Were electrodes A and B from the same manufacturer? Give a reason for  [1]

your answer.

On the chromatograms above, add the “spot” for Fe**, which has an R;

value of 0.75.

Setters: LSC, CJS Chemistry
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B3 The graphs below show the pH curves for two acid-alkali titrations.

Graph 1 shows the pH curve obtained when excess 1.0 mol/dm® sodium
hydroxide was added to 1.0 mol/dm?® hydrochloric acid in a conical flask.

Graph 2 shows the pH curve obtained when excess 1.0 mol/dm® sodium
hydroxide was added to 1.0 mol/dm® ethanoic acid in a conical flask.

Graph 1 Graph 2

dds N ———
121
104
oH °|
6!
4l
sf

% 1o 20 30 40

volume of NaOH in cm?3 volume of NaOH in cm?

(@) In both experiments, equal volumes of acid and alkali reacted together to [1]
form a neutral solution. For the reaction between hydrochloric acid and
sodium hydroxide, what is the total volume of solution present in the conical
flask at pH 7?

(b)  With reference to the graphs, what evidence suggests that the aqueous [1]
sodium hydroxide was added in excess?

(c) With reference to the graphs, what evidence suggests that ethanoic acid is  [1]
a weak acid?

Setters: LSC, CJS Chemistry
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(d) The table below shows the pH values at which some common indicators
change colour.

methyl orange ére'd yell'ow' |

imus [ed = bue |

phenolphthalein [ colourless / pink. |

012345678091011121314

pH
key

gradual colour change

With reference to the pH curves given in Graph 1 and Graph 2, which
indicator(s) can be used to show the end-point of the reaction between

(i)  hydrochloric acid and aqueous sodium hydroxide? [1]

(i) ethanoic acid and aqueous sodium hydroxide? [1]

(e) Write the ionic equation for the neutralisation reaction between an acid and [1]
an alkali.

Total [6]
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B4 Study the qualitative analysis shown below and then answer the questions
that follow.
. . aqueous
Wh'te. preCIpltate sqodium aqueous . ..

L, dissolves in | hydroxide colourless ammonia | White precipitate
excess reagent to solution K L, insoluble in
form a colourless excess reagent

solution

acidified aqueous
silver nitrate

white
precipitate, M

(@) Solution K is colourless. Based on this observation, which three cations are [1]
confirmed to be absent from solution K?

(b) Give the name of precipitate M. [1]

(c) Why is it not possible for solution K to contain the lead(ll) ion, Pb®*(aq)? [1]

(d) Give the identity of precipitate L. [1]
(e) Give the formulae of the anion and the cation present in solution K. [2]
(f)  Write the balanced chemical equation, including state symbols, for the [1]

reaction between solution K and aqueous sodium hydroxide to form
precipitate L.

(g) Write the ionic equation for the formation of precipitate M. [1]

Total [8]
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B5 (a) Chlorine reacts with sulfur to form the red liquid, sulfur dichloride. Sulfur
dichloride melts at —121°C and boils at 59°C.
(i) Draw the Lewis diagram to show the bonding in sulfur dichloride. [2]

(i)  Using your knowledge of chemical bonding, explain why sulfur [2]
dichloride is a liquid at room temperature and pressure.

(b) Chlorine also reacts with magnesium to form the white solid, magnesium
chloride. Magnesium chloride melts at 714°C and boils at 1412°C.
(i) Draw the Lewis diagram to show the bonding in magnesium chloride. [2]

Setters: LSC, CJS Chemistry [Turn Over]



2016 Mid-Year Examination 14 Nanyang Girls’ High School
Secondary Three

(i)  Using your knowledge of chemical bonding, explain why magnesium  [2]
chloride does not conduct electricity in its solid state, but is a good
conductor of electricity when molten.

Total [8]

Setters: LSC, CJS Chemistry
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Section C (10 marks)
Answer all questions in this section.
Write your answers on the separate writing paper provided.

C1 The structural formula of oxalic acid, H,C,0Oy, is given below.

A\ /7

Cc—C
/ \
H—O O—H

Oxalic acid occurs naturally in some leafy green vegetables. If oxalic acid is
consumed in large quantities by humans, it can react with calcium ions in the
body to form the salt calcium oxalate, CaC,04. Calcium oxalate is insoluble in
water and can precipitate in the kidneys causing kidney stones.

(@) Pure oxalic acid is a white crystalline solid. Explain why pure oxalic acid will [1]
not react with powdered sodium carbonate to produce a salt, water and
carbon dioxide.

(b) Oxalic acid is a weak acid. Define the term “weak acid”. [1]

(c) Oxalic acid is a dibasic acid.

(i)  Write the balanced chemical equation for the reaction between oxalic  [1]
acid and sodium hydroxide to form sodium oxalate and water.

Setters: LSC, CJS Chemistry [Turn Over]
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(i) Do you expect sodium oxalate to be soluble or insoluble in water? [1]
Explain your answer.

(d) A doctor wants to prepare a pure, dry sample of calcium oxalate so that
she can study its toxic properties.

(i) Name a chemical that could be added to aqueous oxalic acid to form  [1]
calcium oxalate.

(i) Calcium oxalate is insoluble in water. Briefly describe the [3]
experimental procedure that the doctor should follow in order to
prepare a pure, dry sample of calcium oxalate.

(e) Oxalic acid reacts with acidified potassium manganate(VII) according to the
following chemical equation.

2KMnOy4(aq) + 5H,C,04(aq) + 3H2,SO4(ag) —» 2MnSO4(aq) + salt A + XCO2(g) + 8H.0(l)

(i) Give the formula of salt A that is produced during the reaction. [1]

(i)  What value must the coefficient X have in order to balance the [1]
chemical equation?

Total [10]

End of paper
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