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1 The approximate pH values of aqueous solutions of four substances commonly used in
cooking are shown.

Which substance could be taken to neutralize excess acid in the stomach?

Substance
baking soda
salt
lemon juice
vinegar

o
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2 In which reaction is hydrochloric acid not behaving as an acid?

HCl(aq) + AgNOs(aq) — AgCI(s) + HNOs(aq)

2HCI(aq) + CaCOs(aq) — CaCly(aq) + CO2(g) + H20(1)
2HCI(aq) + Fe(s) — FeCly(aq) + H2(9)

6HCI(aq) + Fe»03(s) — FeCls(aq) + 3H0O(l)

ocOw>

3 Which of the following are true about calcium hydroxide solution?

It conducts electricity.

It liberates ammonia gas when heated with an ammonium salt.
It turns Universal Indicator red.

It liberates carbon dioxide from sodium carbonate solution.

A OON -

1 and 2 only B 1 and 3 only
3 and 4 only D 1,2 and 3 only

oO>r
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4 A titration experiment between two aqueous solutions, X and Y was carried out. The pH
value of the solution was monitored using the data logging. A graph of pH of the solution
against the volume of X was plotted as shown.

pH
A
13

A

volume 01:X added
What are the possible identities of X and Y?

X Y
A NGQCOg KOH
B HCI KOH
C H2804 CaCO3
D NH; HNO3

5 Salt PQ is to be prepared by reacting the carbonate of P with the acid HQ. The titration
method is to be used to carry out the preparation.

What are the solubilities of the carbonate, the acid and the salt?

The carbonate of P The acid HQ The salt PQ
A insoluble soluble insoluble
B insoluble soluble soluble
C soluble insoluble insoluble
D soluble soluble soluble
6 Which of the following does not show the appropriate reagents used for the preparation
of the named salts?
Salt Reagents
A Lead(ll) sulfate Lead(ll) carbonate + Hydrochloric acid
B Barium sulfate Barium nitrate + Sulfuric acid
C Sodium nitrate Sodium hydroxide + Nitric acid
D Magnesium chloride Magnesium + Hydrochloric acid
Setter: ET Chemistry /1 [Turn over
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7 Neymar was given an unknown fertiliser X. He conducted several tests and his
observations are shown below.

e Dissolving X in water and mixing the resultant solution with acidified silver nitrate gave
a white precipitate.

e Dissolving X in water and mixing the resultant solution with acidified barium nitrate did
not give a white precipitate.

e Adding X to a beaker of aqueous lithium hydroxide and warming the mixture gave a
gas which turns moist litmus paper blue.

Which compound would be X?

ammonium sulfate
ammonium chloride
calcium chloride
calcium sulfate

OO wm>

8 As shown below, a student performed a number of tests on an aqueous solution of
lead(ll) nitrate.

Which test must be repeated because the student's observation was wrong?

Test Observation
A Add aqueous sodium hydroxide A gas was given off which turned red litmus
and aluminium foil. Warm gently. paper blue.
B Add aqueous zinc sulfate. A white precipitate was formed.
C Add aqueous barium chloride. A yellow precipitate was formed.
D Add aqueous sodium hydroxide. A white precipitate was formed.
9 In an experiment, 2.00 cm?® of 1.00 mol/dm? aqueous copper(ll) sulfate was mixed with

4.00 cm® of 1.00 mol/dm® aqueous ammonium carbonate. The chemical equation for this
reaction is shown below.

CuSQO, + (NH4)2CO3 — (NH4)2SO4 + CuCOs3

What did the reaction flask contain after the reaction was completed?

A green precipitate and a blue solution

B white precipitate and a blue solution

C green precipitate and a colourless solution
D a colourless solution only
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10 Three products are formed when sodium carbonate solution is added to a beaker of
dilute hydrochloric acid, as shown by the equation below.

Na,CO3 + 2HCI — 2NaCl + CO, + H,0

Which will be the results for tests carried out on the products?

Reaction with calcium nitrate solution

Moist red litmus paper

A No visible reaction Remains red
B No visible reaction Turns blue
C White precipitate formed Remains red
D White precipitate formed Turns blue

11 In a chemistry experiment, solution X is gradually added to a salt solution Y, followed by
addition of nitric acid solution. The graph shows how the mass of the precipitate formed

changes with the addition of the different solutions.

Mass of precipitate
A

o total volume of solutions
»

‘ f

addition of solution X addition of dilute nitric acid

added to salt solution Y

Which of the following would produce the graph shown above?

Solution X

lons present in salt solution Y

aqueous silver nitrate

sulfate ion and carbonate ion

aqueous silver nitrate

nitrate ion and carbonate ion

aqueous barium nitrate

iodide ion and carbonate ion

o0 W

aqueous barium nitrate

sulfate ion and carbonate ion

Setter: ET Chemistry /|

[Turn over




2013 End-of-Year Examination 6 Nanyang Girls’ High School
Secondary Three

12 The apparatus below consists of a porous pot containing a gas X which is then
surrounded by a gas Y in a beaker.

beaker —-

porous pot

U-tube containing
an inert liquid

Which one of the following pairs of gases would cause an upward movement of the liquid
in the right-hand limb of the U-tube?

Gas X GasY
A H, NH3
B NH;3 CO,
C 02 Hz
D O, COs

13 Plugs of cotton wool soaked respectively in concentrated aqueous ammonia and
concentrated hydrochloric acid are inserted at the same time into the open ends of a
horizontal tube as shown in the diagram below. The ends of the tube are sealed. After a
short lapse of time, a white deposit of ammonium chloride is observed.

KXX XXX]
KXX XXX
KXX XXX
X X
A B C D
Concentrated Concentrated
aqueous ammonia hydrochloric acid

Where is the solid deposit likely to be observed?

14 Which one of the following would be the most suitable method for separating mixture of
methylbenzene (boiling point 111°C) and cyclohexane (boiling point 81°C)?

A evaporation

B fractional distillation
C filtration

D sublimation
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15 Hydrogen chloride is very soluble in water, whereas chlorine is only slightly soluble in
water. Both gases can be dried using concentrated sulfuric acid. Which diagram
represents the correct method of obtaining dry chlorine from damp chlorine containing a
small amount of hydrogen chloride?

A C
concentrated water
sulfuric acid concentrated water
sulfuric acid
B D .
damp __
Cl; and
HCI
water concentrated
sulfuric acid water concentrated

sulfuric acid

16 Consider the following data:

Particles | Nucleons Protons
p>* 27 13
Q* 27 12
R 28 13
s 29 12

Which of the particles are isotopes of the same element?

A p3 R3*
B P'°‘2+ S?
C * R3*
D (R23+ s

17 Which ion has the same number of protons as the hydroxide ion?

A 0%
B F

C Na*
D Mg**
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18 When an atom becomes an ion, its number of protons remains the same whereas its
number of electrons changes. Considering the forces of attraction between protons in the
nucleus and valence electrons, what would be expected when an oxygen atom becomes

an ion?

A The ion has the smaller diameter than the atom.
B The ion has a larger diameter than the atom.

C The nucleus becomes larger.

D The nucleus becomes smaller.

19 Which of the following properties indicates most clearly whether the bonds in a
compound are ionic or covalent?

A The compound is a crystalline solid at room temperature.
B The compound is almost insoluble in water.

C The compound conducts electricity when molten.

D The compound does not conduct electricity when solid.

20 The diagram represents the structure of a solid crystal.

Which of the following substances is best represented by the above structure?

A graphite

B ice

C iodine

D sodium chloride

21 Element X has a proton number of 6 and element Y has a proton number of 9.
What is the likely formula of the compound formed between X and Y?

A XY3
B XY4
C XoY
D X2Y3
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22 Which one of the following has the greatest number of delocalised electrons per atom?

A aluminium
B graphite

C magnesium
D sodium

23 An ionic compound containing atoms of the elements X, Y and Z has the following
formula.

4 A

Which elements could X, Y and Z represent?

X Y Z
A F C Br
B Cl N H
C Br S Cl
D H Al Cl

24 If the number of similar particles in one mole is x, the number of chlorine molecules in
35.5 g of gaseous chlorine is

A 0.5x
B X

C 2X

D 35.5x

25 The mass of one mole of a chloride formed by a metal Y is 74.5 g. The formula of the
chloride could be

A Y3Cl
B YCl
C YCI

D YClz
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26 Silver ions react with chloride ions.
Ag’(aq) + Cl (aq) — AgCI(s)

It is found that 5.0 cm®of a 0.100 mol/dm?® solution of the chloride of metal X needs
10.00 cm?® of 0.1 mol/dm? silver nitrate for complete reaction.

What is the formula of the chloride?

A XCly4
B XCly
C XClI
D X2Cl

27 The diagram shows an experiment to determine the molar gas volume of hydrogen,
which is the volume of one mole of hydrogen gas under room conditions.

magnesium

The equation for the reaction to produce hydrogen is shown as follows.
Mg + 2HCI — MgCl, + H;
At the end of the reaction, x g of magnesium was used up and y dm® of hydrogen gas

was collected. Which of the following shows the correct working to determine the molar
volume of hydrogen under room conditions?

A X

24y

B Y

24x

c 2%
y

D 24y
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28 40 cm?® of a gaseous oxide of nitrogen were decomposed completely into 40 cm?® of
nittogen and 20 cm® of oxygen at the same temperature and pressure. What is the
formula of the oxide?

A N.O
B NO
C N,O3
D N2Osg

29 Which solution contains the greatest number of moles of Na* ions?

A 5 cm® of 0.2 mol/dm?® NaCl

B 5 cm? of 0.2 mol/dm?® NasPO,
C 10 cm?® of 0.1 mol/dm® NaOH
D 10 cm® of 0.1 mol/dm® Na;SO,

30 Aqueous sodium carbonate reacts with sulfuric acid as shown in the equation below.
Na,COs(aq) + HxSO4(aq) — NaxSO4(aq) + H2O(l) + CO2(g)
In an experiment, 0.0500 mol of sodium sulfate is recovered from the aqueous solution.

Given that aqueous sodium carbonate is the limiting reagent, what is the concentration of
25.0 cm® aqueous sodium carbonate, in mol/dm?, that reacts with 25.0 cm® of sulfuric

acid?

A 0.0500 x 25.0
1000

B 0.0500 x 1000
25.0

C 0.0500 x 30.0
1000

D 0.0500 x 1000
30.0

End of paper
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