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Which property can be used to determine the purity of glycerol?

A boiling point

B colour

C scent

D solubility in water

The properties of two miscible compounds A and B are shown.

property compound A compound B
melting point/ °C 19.5 214
boiling point/ °C 81.0 86.6
solubility in water slightly soluble soluble

solubility in propanol soluble slightly soluble

Which is the best method to separate a mixture of the two compounds?

chromatography
fractional distillation
simple distillation
separating funnel

OO w >

In the experiment shown, a sample of air was passed through the set-up and gas
mixture X was collected.

air —p

— gas mixture X

aqueous sodium
hydroxide

What is the correct composition of gas mixture X?

concentrated
sulfuric acid

carbon dioxide and water vapour
nitrogen and noble gases
nitrogen and water vapour
nitrogen, oxygen and noble gases

OO w>»

Which of the following occurs when iodine sublimes?

distance between iodine particles increases

forces of attraction between iodine particles become stronger
iodine particles become lighter

iodine particles begin to be arranged in a more orderly manner

OO w >



5 The apparatus can be used to show the diffusion of gases. Two beakers containing
gas P were placed over two porous pots containing gases Q and R respectively. The
results are shown below.

Y
gas P F— beaker gas P « beaker
< orous pot porous pot
gas Q P P gasR "

water

What is the correct order of the relative molecular mass, Mr of gases P, Q and R?

lowest Mr > highest Mr
A P Q R
B Q P R
C R P Q
D R Q P

6 The heating curve of solid X is shown below.

temperature

time

Which state(s) would substance X exist in between points R to S?

gaseous state only

liquid and gaseous states
liquid state only

solid and liquid states

OO w >
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10

Which group of substances contains an element, a mixture and a compound?

air, pure water, ammonia

copper, air, magnesium chloride
pure water, sulfur, magnesium
sulfur, copper(ll) sulfate, ammonia

OO w>»

Which statement is incorrect?

A proton has an opposite charge to an electron.
A proton has the same mass as a neutron.

All hydrogen atoms contain one proton.

An electron is 1840 times heavier than a proton.

OO w >

The following table lists the atomic structure of four particles W, X, Y and Z.

particle proton electron neutron
W 7 10 7
X 7 7 8
Y 7 10 8
Z 8 8 8

Which two particles are isotopes of each other?

A WandY
B XandY
C Xand Z
D Yand Z

Which of the following statements is true?

F- has more electrons than Na*.
Fe3* has more electrons than Fe?*.
Ne has more electrons than F-.

N3 has more electrons than N.

OO w >
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Which pair of elements will form a compound with a high melting point?

barium and zinc
calcium and argon
carbon and hydrogen
fluorine and sodium

OO w>»

An electrical circuit is connected as shown below and the lamp lights up.

_-copper wire

@

Which process takes place in the copper wire?

lamp

A Electrons move towards the negative terminal of the battery, positive ions stay
in position.

B Electrons move towards the positive terminal of the battery, positive ions move
towards the negative terminal of the battery.

C Electrons move towards the positive terminal of the battery, positive ions stay
in position.

D Negative ions move towards the positive terminal of the battery, positive ions
move towards the negative terminal of the battery.

A student wrote four statements about sodium and chlorine, as shown below.

(i) A sodium ion has the same number of valence electrons as a chloride ion.
(ii) The number of protons in a sodium ion is greater than that in a sodium atom.
(iii) A chloride ion has the same number of electron shells as a chlorine atom.
(iv) A chlorine atom gains one proton to form a chloride ion.

Which statement(s) is(are) correct?

(i) and (iii) only
(i) and (iv) only
(ii) only

(iii) and (iv) only

OO w >

[Turn over



14

15

16

The models shown below represent two molecules.

XY2 Y22

Which model correctly represents the molecule formed between X and Z7?

A B

C D
An amino acid, alanine, has the following structure.

CH, OH

How many pairs of valence electrons are not involved in bonding in the alanine
molecule?

A 4
B )
o 9
D 10

The relative molecular mass of a compound with the formula K3Co(CN)x is 332.
What is the value of x?

OO w >
o o~ w
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What volume and concentration of dilute sulfuric acid is needed to completely
neutralise 25.0 cm? of 0.1 mol/dm?® aqueous sodium hydroxide?

volume of sulfuric acid / cm® | concentration of sulfuric acid / mol/dm?3
A 25.0 0.05
B 25.0 0.10
C 50.0 0.05
D 50.0 0.10

A 5.0 g sample of a mixture of sand and calcium carbonate was heated strongly in
an open flask until there was no further change in mass.

What is the percentage calcium carbonate in the mixture if the final recorded mass
was 4.2 g?

A 36%
B 52%
o 72%
D 84%

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

A NO

B NO2
C N2O
D N203

A few drops of litmus solution were added to a beaker of concentrated aqueous
rubidium chloride in the set-up shown below.

concentrated aqueous
rubidium chloride with
litmus solution

Which statement correctly describes the set-up shown above?

A grey solid is deposited at the anode.

A yellowish-green gas is evolved at the cathode.
The pH of the liquid in the beaker decreases.
The solution around the cathode turns blue.

o0 w>»
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Four nickel electrodes are used in an experiment as shown below.

o+

3
Ni
aqueous
aqueous ﬂ» : .
copper(ll) sulfate \];a sodium chloride

Which nickel electrode(s) will be electroplated with a different metal?

A 1 only
B 1 and 3 only
C 2 only
D 2 and 4 only

In an experiment, a student observed that a sample of methane gas reacted very
slowly with air at room temperature. In a second experiment, he held a piece of
warm platinum next to the methane-air mixture and the methane ignited. The student
wrote the following statements based on his observations.

(i) The activation energy of the second reaction is lower.

(ii) The overall enthalpy change of the first reaction is higher.
(iii) The energy level of the products in the first reaction is lower.
(iv) The rate of the second reaction is faster.

Which statements are correct?

A (i) and (ii) only

B (i) and (iv) only
C (ii) and (iii) only
D (ii) and (iv) only
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A list of bond energies is shown in the Table below.

chemical bond bond energy
(kJ/mol)
O-H 110
0=0 142
H-H 104

Hydrogen and oxygen react according to the following equation.
2H2 + O2 2> 2H20

With reference to the bond energies, what is the enthalpy change of the reaction
between hydrogen and oxygen?

A - 440 kJ/mol
B - 90 kJ/mol
C + 26 kJ/mol
D + 350 kd/mol

A two-step reaction is represented in the equations below.

Step 1: N204 (g) > N2 (g) + 202 (g) AH = 10 kJ/mol
Step 2: -N: (g) + O2(g) > NO: (g) AH = +30 kJ/mol

What is the enthalpy change for the complete decomposition of N2O4 to form NO>?

A —50 kJ/mol
B +20 kJ/mol
C +50 kJ/mol
D +70 kJ/mol

In which reaction is pressure least likely to affect the rate of reaction?

C(s) + CO2(g) =2 2CO(9)

N2 (g) + 3H2(g) =2 2NH3 (9)

NaOH (aq) + HC/(aq) = NaCl(aq) + H20 (/)
2S02(g) + O2(9) =2 2S0s(9)

o0 w>»
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Copper(ll) oxide is a catalyst for the decomposition of potassium chlorate(V),
producing oxygen gas. Which statement explains why the rate of oxygen production

decreases during the reaction?
copper(ll) oxide is used up

reaction is endothermic

OO w>»

Which pair of descriptions is correct?

surface area of copper(ll) oxide decreases

potassium chlorate(V) solution becomes more dilute

colour change when
potassium iodide is oxidised

colour change when acidified
potassium manganate(VIl)
is reduced

brown to colourless

colourless to purple

brown to colourless

purple to colourless

colourless to brown

colourless to purple

o0 m >

colourless to brown

purple to colourless

The ionic equation for the reaction of Mn20O3 in acidic conditions is shown below:

Mn203(s) + 2H*(aq) — MnOz(s) + Mn?*(aq) + H20(/)

Which statement about this reaction is correct?

H* is a reducing agent.
H* gains electrons to form H20.

OO w >

The oxidation state of oxygen in H20 is -1.
The oxidation state of manganese in Mn2Os3 is +3.

Which substance is best used to differentiate between nitric acid and hydrochloric

acid solutions?

agueous ammonium carbonate
barium nitrate solution
magnesium metal

silver nitrate solution

OO w >
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A black powder is burnt in air. The gas produced dissolves in water to form solution
R, whose pH is close to 7. The gas is also very readily absorbed by aqueous sodium
hydroxide. What type of substance is present in solution R?

A strong acid
B strong base
C weak acid
D weak base

Different solids were added to separate portions of warm dilute hydrochloric acid.
For which solid is the observation correct?

solid observation
A ammonium sulfate alkaline gas produced
B calcium carbonate gas evolved relights a glowing splint
C copper(ll) oxide solid dissolves with no effervescence
D silver gas evolved extinguishes a lighted splint with
a ‘pop’ sound

Which statement is not true of the Haber Process?

Hydrogen for the Haber Process is obtained from air.
Optimum pressure for the Haber Process is 250 atm.
The Haber Process involves the use of a catalyst.
The Haber Process is a reversible reaction.

OO w >

Nitrogen and hydrogen gases react to form ammonia gas in the Haber process.
A higher yield of ammonia is favoured by a lower temperature but in industry, a high
temperature of 450°C is used. Why is this so?

At high temperatures, gases expand and less volumes are needed.
At high temperatures, the catalyst is more effective.

At low temperatures, liquid ammonia is collected instead.

At low temperatures, the rate of reaction is too slow.

OO w>»

Selenium, Se, is in the same Group of the periodic table as sulfur. What is the
formula of potassium selenide?

A KoSe
B KSes
C K>Seq
D KSes

[Turn over
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Some properties of metals are listed below.

(i) malleable and ductile

(ii) form coloured compounds

(iii) good conductors of electricity
(iv) show variable oxidation states

Which properties describe transition metals but not alkali metals?
A (i) and (ii) only

B (i) and (iii) only

C (ii) and (iv) only

D (iii) and (iv) only

An experiment is set up as shown below.

I T T T T T T T T
20 40 60 80
|

T Y -
100cm3 Y ]
™\

B B gas syringe

i -\ excess of hydrochloric acid

. J/

metal

Which metal would result in the production of 100 cm?® of gas in the shortest time?

A 5 g of copper
B 5 g of iron

C 5 g of lead

D

5 g of magnesium

Which pair of substances cannot be used to form an alloy?

aluminium and magnesium
carbon and iron

copper and zinc

sodium and fluorine

OO w >
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The diagram below shows part of the apparatus set-up of an experiment. A strip of
metal was heated in a test-tube. When a spark was created at the outlet of the glass
tube, no flame was observed.

cotton wool
soaked in

metal strip

Which of the following metal could be in the test-tube?

A calcium

B magnesium
C tin

D zinc

Which is the best method to reduce acid rain formation?

enforce a total ban on coal-firing power stations

ensure that all power stations using fossil fuels adopt flue gas desulfurisation
introduce ammonia gas into the atmosphere

use solar energy as the main energy source

OO w >

A student set up an experiment as shown below.

clean dry air
| copper

1 T T 111 LI L N 7o 71 _ _ L L B
|H [T AL /’l\ VA — [u
heat
The volume of clean dry air decreases until it reaches a constant volume. The

student observed that the final volume of air is 30 cm? less than the initial volume.
What was the initial volume of air in the syringe?

ea

A 60 cm?®

B 100 cm?®
Cc 150 cm?®
D 300 cm?3

[Turn over



14

('dy) ainsseud pue ainjeladws) wool e Wp g s seb Aue Jo sjow duo Jo sLNjoA 8y |

WnipUSIMe| | WNI|8qou |WnIAS[SpUSW|  WNIWIS) | WNIUIBSUIS | WNIUIONEY | wni@yisq wnuna | wnpuswe | wnuoynid | wniunydsu Em_mws Es_w_mwsa Em_mw& wniupoe
iy ON PN w4 s3 10 3g wo wy nd dN n ed yl Ay
€0l 201 L0} 00} 66 86 16 9 g6 6 €6 26 16 06 68 spiounoe
G/l ¢ll 691 19} Gol €9l 65} LGl 6 0S} - byl Ll orl 6S)
wnpsyn| wnigJapk wniinyy wnigus wnjwioy |wnisoidsAp | wnigusy | wnuioped | wnidoins | wnuewes |wniyswold | wniwAposu |wniwAposseid|  WNWSI wnueyjue|
n gA w] 13 OH kg alL 213 n3 ws wd PN 1d 80 e
L. 0L 69 89 19 99 G9 9 €9 29 19 09 65 85 1G Spioueyjue)
wnyowJaA| wnirolsly wnioiuados (wnjusBiusol|wnnpeisiwiep| WnUsU)sW | wnissey wnpyoq | wnifiogess| wnjugnp |wnipiopayny wnipel wnpuely
A 14 ug By s@ W SH ug bs qaa | spoupe | BY 1
9Ll vl 141 L oLl 601 801 01 901 ol v0l  |eoL-68| 88 /8
- - - 60C 10T 0T 102 161 g6l 61 061 981 8l 181 8/l LE) el
uopel sujejse | wnjuojod yinwsiq pes| wni|jeyy Anasew plob wnuyeld wnipul wnjwso wnjusyl usysbun} | wnjejue} wniuyey wnieq wniseed
uy W 0d Ig qd 11 BH ny id I SO Ele| M el JH  |spoueyue;| €9 S)
98 G8 18 €8 28 18 08 6. 8. i 9/ Gl vl ¢l L |-l | 9§ GG
Ll 1) 8zl A 61 Gl 4D 801 90} €0l L0l - 9% €6 16 68 88 G8
uousx auIpol wnung} | Auownue uy wnipul wnjwped JENTS wnipejed | wnipoyl | wniusyini | wniauyds) (wnuspghiow| wnigolu | wnjuoaliz wnupk wnpuoys | wnipigna
aX I 3l as us u1 PO By Pd Uy ny 9] O aN 17 A 1S ay
G €6 6 LG 05 14 8y i o Gy 44 54 44 54 oy 6 8¢ i
8 08 6. Gl ¢l 0L g9 9 6G 6G 9G GG 6 1G 8y Gy or 6
uoydAay sujwolq | wnjuses Jussle | wnjueuwsh | wnieb uiZz Jaddoo [8yo1u }|eqod uoJ| asauebueW | WNIWOIYD | WnipeueA | wnjuey} | wnipuedss | wnipes | wnissejod
Y ig £ sy 99 B9 uz no IN 0D o4 U 19 A 1L 98 o) )
9 Ge e e € XS 0 6C 8z 1T 92 G 4 4 44 ¥4 114 6l
oy G'Ge € Le 8z 4 T 4
uoble auLojyd inyns  [snjoydsoyd| uoalis wnuwinie wnisaubew |  wnipos
I\l 10 S d IS v BN eN
8l L) 9l Gl bl ¢l 4 L
0¢ 6l 9l 14 ¢l L SSew dlWwoje aAle|al 6 1
uosu auyonyy usbAxo usbolju uoqgied uoloq sweu wnyikisg wniyy
aN 4 0 N o) q loquifs olwoye ag n
0l 6 8 L 9 g Jaquinu (ajwoje) uojoud ¥ 5
14 l T
wnijay usbolpAy
oH H
14 |
0 lIA A | A Al Il T
dnolig

SJusW9|3 Jo a|qe] dIpoliad ay]




	Deyi

