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1 A student has to measure 30.60 cm? of aqueous sodium bromide solution.
Which apparatus should the student select?

A B Cc D

|

2 Caffeine is a white solid that melts at 235 °C. A sample of impure caffeine is found to
be contaminated with sugar.

Propanone is an organic solvent with a low boiling point. Caffeine and sugar have
different solubilities in water and propanone.

substance solubility in water solubility in propanone
caffeine moderate high
sugar high insoluble

The following steps could be carried out to obtain pure caffeine from a mixture of
caffeine and sugar.

|  add excess water

I add excess propanone
Il cool and crystallise

IV filter the mixture

V  heat the filtrate

In what order should the steps be carried out?

A LIV illandV
B L IV,Vandll
c ILIV,lllandV
D ILIV,Vandlll



Distillation is used to obtain water from a copper(ll) sulfate solution.

Which graph shows the change in concentration of the copper(ll) sulfate solution in the
distillation flask?
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A new substance was discovered and a series of experiments were conducted on it.
Which observation suggests that the substance cannot be an element?

It has a fixed boiling point.

It dissolves in water to form a yellow-green solution.

When heated strongly, a brown solid and a yellow gas are produced.
When heated in air, it can form oxides with two different chemical formulae.

OO w>»

Three atoms are shown.

32 33 32
16 X 16 Y 17

What can be deduced from the proton numbers and nucleon numbers of X, Y and Z?

A XandY are the same element.
B Xand Z are the same element.

C Y has more protons than X.
D Zhas more neutrons than Y.

At what temperature does a dilute sodium chloride solution begin to boil?

A 98°C
B 100°C
C 103°C
D 801°C



7 The diagram shown is set up using different gases in two beakers P and Q. The
inverted smaller beakers both contain oxygen gas.

P —
oxygen —

porous
pots
— Q
——— oxygen
water

Which gases, when placed in beakers P and Q respectively, will cause the water level
at R to rise initially?

OO w>»

P
ammonia
argon
carbon dioxide
oxygen

Which row is correct?

Q
nitrogen
oxygen
nitrogen

carbon dioxide

The diagrams show the structures of two solids, P and Q.

has covalent bonding

conducts electricity

OO w>

P only

P only
both P and Q
both P and Q

P only
Q only
P only
Q only




10

11

12

Zinc and zinc chloride are both conductors of electricity in their molten states. What
particles cause the two substances to conduct electricity in molten state?

zinc

zinc chloride

OO w>

mobile electrons and ions
mobile electrons and ions

mobile electrons only
mobile electrons only

mobile electrons and ions

mobile electrons only
mobile ions only
mobile ions only

A beam of electron (e), neutron (n) and proton (p) is passed across a positively charged

plate.

Which diagram correctly shows how the particles are affected by the plate?

A

beam of

> n and
p.nande Ng P

&

e
beamof A on
p.nande _-\*p

B

e

beamof A =
p.nande _\n’p

@

beam of Jp‘ n

p.nande Ne

e

Element M has n protons and can form M?* ions.
Element N has (n + 3) protons.

Which of the following correctly describes the type of compound and the chemical
formula of compound formed between M and N?

type of compound

chemical formula

OO w>»

covalent compound

covalent compound
ionic compound
ionic compound

MN:2
MsN2
MN:2
MsN2

The empirical formula of compound X is CH» and the relative molecular mass, M. of X,

is 70.

What is the molecular formula of X?

o0 mw>»

CH:>
CoHa
CsH1o
CnHZn



13  Which compound contains both ionic bonds and covalent bonds?

A AkOs
B NaC/
C SiO;

D ZnSO.

14 A chemist wants to make calcium nitrate. He starts with 8.00 g of pure calcium oxide
and an excess of dilute nitric acid. He produces 12.65 g of pure anhydrous calcium
nitrate.

What is the percentage yield of calcium nitrate?
[relative atomic masses, Ar. Ca, 40; N, 14; H, 1; O, 16]

A 54.0%
B 63.2%
C 671%
D 86.8%

15 Chlorine can be prepared from concentrated hydrochloric acid and potassium
manganate(VIl). The reaction is represented as:
2KMnO4 + x HC/ —» 2KC/ + 2MnCl>, + yH.,O + zCl

What are the values of x, y and z?

X y z
A 16 8 5
B 5 8 16
C 8 5 16
D 16 5 8

16  Sulfur dioxide can react with oxygen to form sulfur trioxide as shown.
2802 (g) + O2(g) = 2S0s (9)

If 200 cm? of sulfur dioxide is reacted with 200 cm? of oxygen, what is the volume of
gases remaining after the reaction?

100 cm?®
200 cm?
300 cm?
400 cm?®

OO w>»



17 In an acid-base titration, a 0.10 mol/dm? alkali is added to 10 cm? of 0.10 mol/dm? dilute
acid.
The graph below shows the change in pH during the titration.
14
12
10
pH 8
6
1
2 =
.--'""-.-.
0
0 10 20 30
volume / cm?®
Which of the following represents the titration shown in the graph?
A ethanoic acid and aqueous sodium hydroxide
B ethanoic acid and aqueous ammonia
C nitric acid and aqueous sodium hydroxide
D nitric acid and aqueous ammonia
18 The table gives information about three indicators.
pH at which
indicator colour at pH 1 indicator changes colour at pH 12
colour
thymol blue red 3 yellow
congo red blue 5 red
phenolphthalein colourless 10 red

What colour would be obtained when each indicator is added separately to pure

water?
thymol blue congo red phenolphthalein
A red blue red
B yellow blue colourless
Cc yellow blue red
D yellow red colourless




19

20

21

22

23

24

Which substance has the greatest number of atoms?

A 33gofCO2
B 2gofHe
C 27gofF:
D 40gofMgO

In which of the following reactions is dilute hydrochloric acid not behaving as an acid?

NHs; + HC/ — NH4C/

AgNO; + HCI —> AgCl + HNOs

CuCO;3 + 2HCI/ —» CuCl + CO, + HO
Mg + 2HCI — MgClL + H,

OO w>

The labels fell off two bottles each containing a colourless solution, one of which was
sodium carbonate solution and the other was sodium chloride solution.

Which of the following tests would allow the identification of the solutions?

addition of dilute nitric acid

addition of aqueous ammonia
addition of sodium hydroxide solution
addition of lead(ll) nitrate solution

OO w>»

Which of the following reactants could be used to prepare a pure sample of sodium
sulfate safely?

sodium carbonate and sulfuric acid
sodium and sulfuric acid

sodium nitrate and zinc sulfate
sodium and zinc sulfate

OO w>

Which reaction is a redox reaction?

A Ag* + CIF - AgCl

B CuO + H»SO, — CuS0O; + H»O
C H* + OH — H0O

D 2S00, + 0O, — 2S03

Which statement about the elements lithium and rubidium is correct?

A Both lithium and rubidium are in the same period of the Periodic Table.
B Lithium reacts more rapidly in water than rubidium.
C Lithium floats on water but rubidium sinks.

D Lithium has a higher melting point than rubidium.



25 The graph shows how a property changes from carbon to magnesium in the Periodic
Table.

property
A

» element

C N O F Ne Na Mg
What could be the property?

A atomic number

B atomic radius

C group number

D number of neutrons

26 The diagrams below show four pieces of metal strips of equal size tied together in dilute
hydrochloric acid solution. After five minutes, which beaker will contain the least number
of zinc ions in the solution?

A B

. hydrochloric acid | hydrochloric acid

|- Zinc zinc

q /silver ; iron
C D 0 0
hydrochloric acid | hydrochloric acid

" zinc ] zinc

% tin C /magnesium

27 Which of the following is not a reason for recycling metals?

Metal ores are a finite resource.

Recycling metals increases the purity of the metals.
Recycling reduces the cost of producing the metals.
Recycling reduces the pollution of the atmosphere.

oo w>»



28  Which of the following acid produces the fastest initial speed of reaction when 10 cm?®

10

of each acid is used to react with excess magnesium carbonate? Assume that the rest

of the experimental conditions are kept the same.

1.5 mol/dm3 of hydrochloric acid

oo w >

29

1.5 mol/dm? of sulfuric acid

2.0 mol/dm? of nitric acid
3.0 mol/dm3 of ethanoic acid

Magnesium reacts with dilute sulfuric acid according to the equation below,

Mg(s) + H.SOu4(aq) 2> MgSO4 + Hy

Two experiments are carried out at 25 °C

experiment 1

experiment 2

1.0 mol/dm?3 sulfuric acid.

2.0 mol/dm?3 sulfuric acid

24.0g of powdered magnesium is reacted with 100 cm?3 of

24.0g of powdered magnesium is reacted with 50cm?3 of

During each experiment the volume of hydrogen produced is measured. The results

are plotted on a graph.

Which graph is correct?

volume of
hydrogen
produced

volume of
hydrogen
produced

A
L
volume of ;’f
hydrogen |/
produced |!
0 o
0 time
C
L
volume of
hydrogen ( /
produced | 7
0
time

time

experiment 1
experiment 2
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30 Consider the following reaction for which the heat of reaction is given:
2N20s5 (s) — 2Nz (g) + 502 (g) AH = -23 kJ/mol

Which of the following statements about the statement is not correct?

For 2 moles of N2 (g) produced, 11.5 kJ of heat is released.

For each mole of N2Os (s) reacted, 11.5 kd of heat is released.

The energy of N2Os is more than that of the products.

The energy involved in bond forming is greater than that of bond breaking.

oo w>»

31  Which energy profile diagram shows the fastest endothermic reaction?

A B

energy energy /\

progress of reaction

progress of reaction

energy energy

|

progress of reaction progress of reaction

32 An experiment was carried out to electroplate an iron spoon with chromium metal.

Which row correctly states the cathode, the aqueous electrolyte used and the reaction
taking place at the anode?

cathode used aqueous electrolyte used reaction at anode
A chromium iron(l1l) nitrate Cr3*+3e > Cr
B chromium chromium(lll) nitrate Cr > Cr¥ + 3e-
C spoon chromium(lll) nitrate Cr> Cr¥ + 3e-
D spoon chromium(lll) nitrate Cr¥* + 3e > Cr
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33 The diagram shows the electrolysis of dilute sodium chloride solution using inert
electrodes.

hydrogen

dilute sodium chloride solution

Given that, at room temperature and pressure (r.t.p), x moles of electrons were passed
in the circuit, which of the following statement is correct?
[1 mole of gas occupies 24dm?3at r.t.p]

A 6x dm?3of oxygen was collected at the anode.

B 6xdm?3 of hydrogen was collected at the cathode.
C 12x dm3 of oxygen was collected at the cathode.

D 12x dm? of hydrogen was collected at the anode.

34 The diagram shows an experiment to determine the percentage of oxygen in air.

/ﬂ\

bell jar

lit candle

1\\% r
B

Which diagram shows the correct level of water after the candle stops burning?

water
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35 Ammonia is manufactured by the Haber process using an iron catalyst.

36

37

38

Which statement about the reaction is not correct?

A A high temperature will decrease the yield of the ammonia.
B Itis not possible to obtain 100% of the yield.

C Nitrogen is reduced by hydrogen to form ammonia.

D

The iron catalyst is used to increase the speed of reaction and yield of
ammonia.

Which statement about the fractional distillation of petroleum is correct?

A Ateach level in the distillation column, only one compound is collected.
B  The higher up the distillation column, the higher the temperature.
C
D

The molecules collected at the bottom of the distillation column are the most
flammable.

The molecules reaching the top of the column have the smallest relative
molecular masses.

Which of the following could not be produced when methane reacts with fluorine in the
presence of ultraviolet light?

A  fluoromethane

B hydrogen fluoride
C hydrogen

D tetrafluoromethane

Bone cement, used in artificial hip and knee replacements, is formed by the
polymerisation of methyl methacrylate and the process is highly exothermic.

CH;

|
CH;=C

|

CO:CH;

methyl methacrylate

Which statement about bone cement is true?

A Aqueous bromine is decolourised by bone cement.

Less energy is released in the formation of C-C bond than the energy absorbed
in the breaking of C=C bond.
The empirical formula of bone cement is C2H40.

Water is formed in the polymerisation of methyl methacrylate.

OO W
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40

14

The ester which gives the smell of fried chicken has the formula C3H;COOC;H:s.
Which pair of reactants will produce this ester?

ethanol and propanoic acid
ethanol and butanoic acid

propanol and ethanoic acid
propanol and butanoic acid

o0 mw>»

The diagram shows four different monomers.
HN—S-NH.  HOOC—| |—-NH, HO—&ZD—NH,  HO—C —OH

How many of the monomers can react with the monomer below to form a polymer?

HOOC—/\—COOH

OO w>»
AN -

End of Paper 1
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