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The diagram shows a method of collecting gases.

i gas €

Which conclusion(s) about gas E must be correct?

1 Gas E is insoluole in water.
2 Gas E is less d=nse than air.
3 Gas E is solubl2 in water.

A 1 only B 1and2 C 2and3 D 3only

Some statements about atoms are listed.

A-oms are electrically neutral. _

The mass of an atcm is almost enti-ely due 1o its nucleus.
The nucleus and the electrons repel each other.

The nucleus is negatively charged.

B W N -

Which statements are correct?

A 1andZ B 1and 4

C 2and4 D 2,3and 4
Which pair of atoms contains the same number of neutrons?
23 Co &and 33 Ni

2‘; Cuand 23 Cu

0O W >

g‘; Cuand 23 Zn

D gg Cueéend gan
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4 A student tries to separate a mixture of ethanol and water by fractional distillation using

"the apparatus shown.

thermometer

ter out
f wa

‘ condenser

AA

7

waterin -

mixture

—— — - -

heat
Which error has the student made?

A  The condenser is at the wrong angle.

B  The thermometer is in the wrong position.

C The top of the conical flask should be open.

D The water enters the condenser in the wrong place.

5 Which process changes an oxygen atom, O, into an oxide ion, 0*?

A electron gain
B electron loss
C proton gain
D proton loss

conical flask
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6 The diagrams show the arrangement of particles in four substances.

Which row correctly describes these four substances?

R

R S i U
A compound compound element element
B element compound mixture mixture
Cc element element compound mixture
D mixture mixtgre compound compound

7 Which row shows the general properties of an ionic compound?

meting | soblein | icqciyin | electiciy n
solid state liquid state

A high no = =

B high yes no yes

c low no no b

2 ow yes yes yes

8  Aluminium and oxygen react together to form aluminium oxide.

xAl(s) + yO2(g) = zALOa(s)

What values for x, y and z balance the equation?

o O O >»

A B N N |X

y
1
2
2
3

N N N NN
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9

10

1

12

13

5

Flowers of a hydrangea bush are blue when grown in acidic soil and pink when the soil
is alkaline.

Which substance is added to the soil of a hydrangea with blue flowers so that it produces
pink flowers? ;

A calcium hydroxide B calcium sulfate
C copper(Il) hydroxide D copper(II) sulfate

The relative atomic mass, A, of hydrogen is defined by comparing the average mass of
one hydrogen atom with the mass of another atom, X.

What is X?
A 'H B %H G- “C D:%C

What is the similarity between elements placed in the same group in the Periodic Table?

A the number of completely filled electron shells

B the number of electrons in the shell closest to the nucleus

C the number of electrons in the shell furthest from the nucleus
D the number of protons in the nucleus

Solder is an alloy of lead and tin. It is used for joining pieces of metals together.
Which statement about solder is correct? |

A It contains lead and tin chemically combined together.

B It has a fixed melting point.

C Itisacompound.

D Layers of lead atoms cannot slide over one another easily.

Iron can be extracted from its ore using carbon.
Aluminium cannot be extracted from it’s ore using carbon.
Which statement explains why iron can be extracted using carbon?

A Aluminium is more reactive than carbon.
Iron is less reactive than aluminium.

B
C Ironis less reactive than carbon.
D Iron is denser than aluminium.
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water _[\/ olive oil
iron nail ~t iron nail

In which test-tube does the iron nails rust the most after a few days?
A B c D
rubber rubber
\ 7 stopper ‘! stopper \q
alr oJ. air dry air —}- air —-
layer of

olive oil ~f===

{f |- boiled water
iron nail ~ iron nail —+/\

15 Which volume of gas contains approximately 15 cm® of oxygen?

A 15cm? B 30cm®
C 75cm? ; D 100 cm?®

16 A metal statue in a city begins to be worn away.

17

Which gas could have caused this damage?

A  carbon monoxide

B  methane

C  sulfur dioxide

D  unbumt hydrocarbon

The diagram shows the first four members of a homologous series.

H H H M H:H H H H H
T o) S i o e A 51 57 B
H—C—H H—?—- —H H— —H H—0 C—C—H
el & F 7] LT |
H H H . H _H H H H H

What is the difference in molecular formula between one member and the next in the
series?

A CH B CH: C CHs; D CHq
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Which row describes a polyunsaturated molecule?

o O w >»

number of double bonds type of double bonds
several carbon to carbon
several carbon to hydrogen
one carbon to carbon
one carbon to hydrogen

19  Which is the main source of biofuel?

20

A

B
Cc
D

crude oil
natural gas
plastic
sugarcane

The structure of a monomer is shown.

What is the structure of the polymer formed by this monomer?

A B c
"CH, Ci] [cH, H] "CHy H
. =1 = i 5 |
—-T:.(lz--— —--T::'—"(I:--— —te v-—-'clzd-'.'
wonl, leoel e el

CHs
C == CH.
Cl

END OF PAPER
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The Periodic Table of Elements

18

| 15 | 18 [ 17
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21

140 ,
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Th

232

57
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anehanum
139
89
Ac

60
Nd
neddymium | promadium
144
» ) 7] )

The volume of one male of any gas is 24 dm? at room temperalure and pressure (r.Lp.)

The Avogadro constant, L = 6,02 x 10% mol*
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Section A
Answer all questions.
Table 1.1 shows information about five elements J, K, L, M and N.

The letters do not represent the chemical symbols of the elements.

Table 1.1
slomont melti/ngc point boilit;gcpoint c:rtedct:::s:'ty na;:ir:eof
J -7 58 poor acidic
98 890 good basic
L 119 444 poor acidic
M -112, -118 poor no oxide
N 1083 2582 good basic

Use the letters J, K, L, M and N to answer the following questions.

(@) Which is a liquid at 25 "C?

(b) Whichis a Group 1 element?

(c) Which is a noble gas?

1]
1]

-1
[Total: 3]
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2 Carbon dioxide, CO,, is a gas found in air. It is the primary greenhobse gas produced
by human activities.

(a) Whatis meant by a greenhouse gas?

1

(b) Draw a ‘dot-and-cross’ diagram to show one molecule of carbon dioxide, CO,.
Show only the outer shell electrons.

(2]
(c) Carbon dioxide exists as a gas at room temperature and pressure.

With reference to the bonding, explain why carboh dioxide has a low boiling point.

i 11
[Total: 5]
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A student wants to investigate how different metals will react with cold water and steam.
Table 3.1 shows some observations made when three known metals are treated
separately with cold water and steam.

Table 3.1
motil observations with cold observations with
water steam
reacts readily with many .
calcium gas bubbles seen reacts explosively
slow reaction with few gas | reacts vigorously with a
magnesium bubbles seen bright glow
iron no observable change reacts very slowly

(a) Suggest what the student will observe when zinc is treated with steam.
...[1]
(b) Calcium metal reacts with excess cold water in the equation below.
Ca + 2H,0 = Ca(OH)2 + H,

The student wanted to collect the gas and measure the volume of hydrogen gas
collected at fixed time intervals. Hydrogen gas is less dense than air.

From the apparatus available in the science laboratory, the student first chose an
apparatus to collect and measure the volume of gas produced. However, the
student found that the apparatus was unable to collect the gas. There was no
gas collected and found in the apparatus. Fig. 3.1 shows three apparatus
available in the science laboratory.

A B c

=7__,W .

o
gird 8

p——y

Fig. 3.1

(1) From Fig. 3.1, choose the letter for the piece of apparatus the student most
likely first chose.

BDDAIMMUS ivviinsvsvo sasmnsns [1]
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(i) The student chose another apparatus and was able to collect and measure
the volume of gas produced.

From Fig. 3.1, state the letter for the piece of apparatus used and name the
apparatus. v

apparatus ... name of apparatus ..........cceevineennninniinnnnn (1]

Fig. 3.2 shows the graph for the experiment.

50

40

volume of 3q
gas/cm?®

20 '
10 3
0 - _
0 20 40 60 © 80 100 120 140
time/s
Fig. 3.2

(i) What is the maximum volume of gas collected?

(iv) Calculate the number of moles of Ca(OH)2 present in 18.5 g of pure calcium
hydroxide.
[relative atomic masses A,: Ca, 40; O, 16; H, 1]

amount of Ca(OH)a ™ i wisirinsismsinsses MOL[2)

[Total: 6]
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An experiment is carried out to investigate the reaction between potassium hydroxide
and sulfuric acid. The reaction is known as neutralisation.

Exactly 10.0 cm® of potassium hydroxide solution is measured and transferred to a

conical flask.

A 2.00 cm® portion of dilute sulfuric acid is added into the conical flask. The mixture is
stirred and the highest temperature reached is measured and recorded.

Six further 2.00 cm?® portions of dilute sulfuric acid are added. Each time the mixture is
stirred and the temperature is measured and recorded.

The results for this experiment are shown in Table 4.1.

Table 4.1
volume of acid
added / cm?® 0.00 | 2.00 | 4.00 | 6.00 | 8.00 | 10.00 | 12.00 | 14.00
temperature of
the mixture / °C 210 | 242 | 274 | 30.7 | 329 | 312 | 294 | 276

(a) Write an ionic equation, including state symbols, to show what is meant by the
term neutralisation.

(b) Name the salt produced.

e

(1]

(c)

(d)

(e)

What is the apparatus used to add exactly 2.00 cm?® portions of dilute sulfuric acid
into the conical flask?

1]

The particles in the mixture move faster as the volume of acid added increases
from 0.00 cm® to 8.00 cm®.

Use the data from Table 4.1 to suggest why the particles move faster.
1]

(i) Four points have been plotted on the grid and a best-fit line has been drawn.
On the grid, plot the remaining four points. Mark each point with a cross (x).

(1]

(i) Draw a best-fit line for these four points. Extend this line to intersect (cross)
the line already

drawn.

(1]
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temperature of the

mixture / °C

f

27

26

24

8

21

0 2 4 ] 8 10 12 14
volume of acid added / cm®

The acid and the alkali exactly neutralise each other at the point where the two
graph lines intersect (cross).

Use your graph to determine the volume of sulfuric acid required to exactly
neutralise 10.0 cm® of potassium hydroxide.

Show clearly on the graph how you obtained ypur answer.

volume = ......c.ceeennn. M [1]

[Total: 8]
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Section B

Fig. 5.1 shows some elements in the Periodic Table.

Group
Period 2

Period 3

Period 4

Answer one question from this section.

1 2 13 14 15 16 17 18
L F
Na Ci
K Br
Fig. 5.1

(a) Puta tick (V') in one box for each row to show whether the following statements
about the trends of these elements in Fig. 5.1 are true or false.

true false
Potassium has a lower melting point than
sodium.
Melting point decreases from fluorine to
bromine.

As the number of electron shells of halogens
increases, the colour of the elements become
darker.

Metallic character increases across Period 3
from left to right.

(b) Sodium is placed into water.

2

() Describe the change you would observe when Universal Indicator is added
into the reaction mixture.

................................................................................................................... (1
(i) Hydrogen gas is produced when sodium reacts with water.

Describe a test to confirm that hydrogen gas is produced.

BOBL. . iv s ivinssers sitasvastnsensenintiuaes Senive vEs NN RARATENAY L FRANKA R HAT N AR AR AR LA FIASASAIA

ORBBIVBBON v ss0.078 20 rakiion i i A R B G B S R R IRRRER)
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nent take-

(c) lodine is an element found in group 17 and period 5 of the Periodic Table.

lodine, Iz, is produced by passing chlorine gas, Clz, through sodium lodide, Nal,
solution. The other product formed is sodium chloride.

Fig. 5.2 shows how this can be demonstrated in the laboratory.

start after a few minutes

chlorine gas _.-_W 4

sodium iodide 1

change in
solution S

appearance

O°°

7

Fig.5.2
(i) The electronic configuration of some Group 17 elements are shown in Table
5.1. :
Table 5.1 A
elements electronic configuration

F 2.7

Cl » - 287

Br 2.8.18.7

State the number of electron shells and number of valence electrons an
atom of iodine has.

number of electron shells: ..........c.cccvviiiiennne

number of valence electrons: ........ccceeveiiieienirnensennns

Y )

(i) Write a balanced chemical equation for the reaction between chlorine gas
and sodium iodide solution.

....................................................................................... R R 1
(iif) Explain why this reaction takes place.
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6 (a) Alkanes and alkenes belong to two different homologous series.
(i) Write the general formula for each series.
BRI 0 dnevemelsaseve s veRssevivens
alkenes
(1]
(i) Describe a method you could use and the observations you would expect to

make to distinguish between two gases, ethane and ethene.

method

observations

..[3]
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(b) The structure of ethene Is shown.
H‘c rf
) —
{H M

(i) Ethene is used to make the polymer poly(ethene).

Draw the full structural formula of two repeating units of poly(ethene).

Show all the bonds in your answer.

U]
(i) Name the type of reaction that takes place when the polymer poly(ethene)
is formed. : '
R
(iii) State a use of poly(ethene).
L

(iv) Describe one pollution problem caused by the disposal of poly(ethene).

)
[Total: 8]

END OF PAPER
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Section A

Section B
Qn Answer Mark
1(a) |J 1]
1(b) |K [1]
1(c) (M _ ; | 1
2(a) |Traps heat and lead to global warming [1]
2(b) (2]
@g@
2(c) [Little energy [1] required to overcome weak intermolecular forces of (2]
attraction between the carbon dioxide molecules. [1
3(a) |Reacts readily | | {1l
3(b)(i) [A LRy ' (1
3(b)(ii) |C, gas syringe = [1]
3(b)(iii) [49 cm®. (1]
3(b)(iv) [Number of moles -
= 18.5/[40+2(16) + 2(1)] =) 4}
= 0.25/0.250 mol (1]
4(a) |H*(aq)+ OH™ (aq) = H20 () (2}
4(b) |Potassium sulfate 1]
4(c) |(Burette (1]
4(d) [Increase in temperature : - (1]
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Qn Answer Mark
4(e)(i) (1]
2()(ii) [Best fit ine cutting through all the points ]

4(f) 7.6 and dotted line shown on graph 1

Section C
Qn |Answer Mark
5(a) |[True, [2]
False,
True,
False
5(b)(i) |Universal indicator changes from green to violet. [1]
5(b)(ii) |Place a lighted splint near the gas; (2]
Lighted splint is extinguished with a '‘pop’ sound.
5(c)(i) g_AND (]
5(c)(ii) [Cl + 2Nal >2NaCl + I, (1]
5(c)(iii) |Chlorine is more reactive than iodine hence chlorine can displace 1]
iodine from sodium iodide solution.
6(a)(i) |CaH2n+2 AND
CnHzn
6(a)(ii) |Bubble both gases into aqueous bromine separately;[1] [3]
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Aqueous bromine changes from reddish brown to colourless with

ethene.;

Aqueous bromine remains reddish brown with ethane

6(b)(i)

H H H H
8 BEE 58
—=Ce==Co= C==C=
LA 1)
H HHH

(1

6(b)(ii)

|Addition (reaction)

)]

6(b)(iii)

Make plastic bags/plastic toys/plastic bottles

i —‘

6(b)(iv)

Any one:
« Land pollution - plastics do not decompose Burymg plastic waste in
landfills leads to an increasing amount of built-up solid waste.
» Air pollution — upon incineration (burning the plastics), poisonous
gases are produced. For example, PVC produces corrosive hydrogen
chloride gas on combustion. '
« Water pollution - plastics thrown into the sea endanger marine
animals. For example, turtles often mistake plastic bags for food and
choke on them. Plastics may clog up rivers’ and drains which might

become breeding grounds for mosquitoes.
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