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Section A — Multiple Choice Questions [10 marks]

There are 10 questions in this section. Answer all questions. For each question, there are
four possible answers (A, B, C, and D). Choose the most appropriate answer and record
your choice on the OMR answer sheet.

1. Which of the following is unlikely to react with aqueous sodium hydroxide?

carbon dioxide
phosphorus(V) oxide
zinc oxide

copper(ll) oxide

oow»

2.  Which gas does not change the colour of litmus paper?

ammonia

carbon monoxide
chlorine

sulfur dioxide

OO m>»>»

3.  Which of the following contain the greatest number of ions?

2.0 mol of Al2(SO4)3
3.0 mol of FeCl3
4.0 mol of CsH1204
5.0 mol of NHsNO3

TOoOw>

4. 7 kg of nitrogen was reacted with 4 kg of hydrogen. 4kg of ammonia was
produced. What is the percentage vield for this reaction?

Nz {(g) + 3H2 (g) > 2NHa3(g)

17.6 %
35.3 %
471 %
94.2 %

oo m>
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5.

Which of the following salts cannot be prepared by titration?

ammonium nitrate
sodium sulfate
potassium chloride
zinc nitrate

ooOow >

The table below shows the results of some tests on separate samples of a
colourless solution.

test observation
Add aqueous sodium hydroxide No precipitate is formed.
dropwise until no change is A colourless and pungent gas is
observed. evolved which turns moist red litmus
paper blue when the mixture is
warmed.
Add 1-2 drops of silver nitrate White precipitate is formed.
solution to the sample

What could be the colourless solution?

aluminium nitrate
ammonium nitrate
aluminium chloride
ammonium chloride

o B v s I

Dilute sulfuric acid is slowly added to a beaker of aqueous barium hydroxide till
excess.

Ba(OH)2 (aq) + H2S04 (aq) > BaSO4 (s) + 2H20 (1)

The electrical conductivity of the reacting solution is measured. Which of the
following correctly shows the change(s) in electrical conductivity in this reaction?

A ltincreases.
B It decreases.
C ltincreases and then decreases.
D It decreases and then increases.

3 [Furn Over|
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8.

10.

Which of the following is a redox reaction?

ocowmr

NaOH + HCI - NaCi + H20

FeCls + 3NaOH > Fe(OH)s + 3NaCl
2NaxCrO4 + 2HCI| = NaxCr207 + 2NaCl + H20
250z + 02 > 25803

Study the following statements about P, Q, R and S.

Carbonate of S decompaoses to form a compound and a gas only
Only oxides of P and R can be reduced by heating with carbon

P and Q react with dilute hydrochloric acid but not with cold water
R does not react with dilute hydrochioric acid nor water

The order of increasing reactivity of the four metals is most likely to be

A

B
Cc
D

R<P<Q<8
R<8<P<Q
S<Q<P<R
S<R<P<Q

A sample of flue gas from the power station is bubbled into different solutions and
the results are shown in the table.

solution observation
acidified potassium purple solution turns
manganate (VII} colourless
acidified potassium colourless solution turns
iodide brown
red litmus solution turns blue
blue litmus solution turns red

Which are the possible gases present in the sample?

oo wr

sulfur dioxide gas and nitrogen monoxide gas

Nitrogen dioxide gas, hydrogen gas and carbon menoxide gas
ammonia gas, sulfur dioxide gas and nitrogen dioxide gas
ammonia gas, nitrogen monoxide gas and oxygen gas

------ End of Section A ~~ww-
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Section B {30 Marks)

Answer ALL questions and wrife your answers in the spaces provided.

B1 Solution X contains a cation and an anion.

colourless filirate;

brown residue P
F:N

Add excess NaOH {aq) then
filter

pale yellow Add Pb(NO3)2 (aq) | white precipitate Q
solution X

X

Add KMnQ, and
concentrated HaSO4
and then heat

h 4

greenish-yellow
gas R

(a) Based on the data given in the scheme above, identify the following substances.

(i) P
(i) Q
(iti) R
{iv) X [4]

(b) Describe a test that may be used to confirm the presence of gas R.

[1]

(c) Write an ionic equation for the reaction that formed Q.

5 [Turn Over]
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B2

(d) State one observation, if any, when aqueous potassium iodide is added to

solution X.

[1]

(e) State one observation, if any, when acidified potassium manganate(VIl) solution

is added to solution R.

[1]

Sodium sulfite is a preservative found in foods and beverages.

A student carried out an experiment to determine the mass of sulfites presentin a sample
of chicken sausages.

The sulfites present in 5g sample of chicken sausages were extracted and reacted with
excess hydrochloric acid as shown in equation 1. Sulfur dioxide gas produced was
bubbled into a solution of hydrogen peroxide to preduce sulfuric acid as shown in
equation 2.

equation 1: NazS0a (aq) + 2HCI (ag) -» 2NaCl (aq) + H20 (I) + SO2 (g)
equation 2: SO (g} + H20z (ag) 2 H2S04 (aq)

The amount of sulfuric acid produced in equation 2 could then be quantitatively
determined by titrating with 1.00 g/dm?® of sodium hydroxide.

The following results were obtained:

titration 1 titration 2 titration 3
’;S:Al?]‘;;zt;i 22.00 43.80 25.40
initial burette
reading/om? 0.00 22.30 3.80
volume of NaOH 9900
used/om? ;
(@)  Complete the table above. [1]
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(b) Write a balanced chemical equation, with state symbols, for the reaction of sulfuric
acid with sodium hydroxide.

2]

(c) Calculate the number of moles of sodium hydroxide that was used fo react with
the sulfuric acid.

(2]

(d) Calculate the number of moles of sulfuric acid produced in equation 2.

(1]

(e) Calculate the volume of sulfur dioxide produced in equation 1 at room
temperature and pressure.

7 [Tura Over}
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(f)  Calculate the mass of sodium sulfite present in 5 g of chicken sausages.

[1]

(g) Given that maximum permissible limit is 500 mg/kg of sodium sulfite in sausages,
determine if the sausage sample the student used is suitable for consumption.
Show your working.

[2]
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B3

(a) A student on a field trip at the sea shore found sea shells which had purple
markings on their inner surfaces. The inner surfaces were scraped and the
scrapings were heated gently and they turned black. The substance was
suspected to be manganese(IV) oxide.

Some reactions of manganese(I'V) oxide are shown below.

KNO;

Ch

MnO;, —» Mﬂ042— —_—P MnO(

(i) Find the oxidation numbers of manganese in these compounds or ions.

MnQ42

MnOys

[1]
[1]

(ii) State and explain, in terms of oxidation number, the role of aqueous chlorine

in the reaction.

[2]

(b) A student investigated the reactivity of four metals, namely iron, copper, zinc and
metal X as shown in the set-ups below.

fron
Solution
cantaining
—~~ agueous

copper{ll}
ions

experiment i

— zinc

experiment 2

Solution
containing
agqueous
iron{ll) ions

metal X

Solution
containing
aqueous zinc

ions

experiment 3

[Turn Overj
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(i)

(i)

(i)

(iv)

Describe and explain two changes that the student would have seen in
experiment 1.

[3]

The student observed that a reaction had happened in experiment 1 and 2,
but not in experiment 3. Arrange the four metals in order of increasing
reactivity.

[1]

The student conducted another experiment using metal Y in a solution
containing Zn?* ions.

He recorded the observations as follows:
“A grey deposit was formed on metal Y. No efferverscence was observed.”

Suggest an identity for metal Y.

[1]

From the identity suggested in b(iii), state and explain how the students can
find out if there is any remaining Zn?* ions in the solution.

—— End of SectionB —
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