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FOREWOOD

" This is the latest series of the Zimbabwe School Examination Council Question
and Answer Booklets at the Ordinary Level of the General Certificate of

~ Education. The booklet is made up of past examination questions and suggested
" answers for past examinations. The council hopes that the booklet will help both
teachers and learners in their preparation for examinations.

Scanne d with CamScanner



. ZIMBABWE SCHOOL EXAMINATIONS COUNCIL

General Certificate of Education Ordinary Level

CHEMISTRY 5071/1

PAPER 1 Multiple Choice

NOVEMBER 2013 SESSION - 1 hour

Additional materials:
Mathematical tablés and/or electronic calculator

Multiple Choice answer sheet

Soft clean eraser
Soft pencil (type B or HB is recommended)

| [INSTRUCTIONS TO CANDIDATES

" Do not open this booklet until you are told to do so.
| Write your name, Centre number and candidate number on the answer sheet in the spaces

| provided unless this has already been done for you.

ns. For each question, there are four

There are forty questions in this paper. Answer all questio
der correct and record your choice in

| possible answers A, B, C and D. Choose the one yo_uxconsi

soft pencil on the separate answer sheet.
| Read very carefully the instructions on the answer sheet.

INFORMATION FOR CANDIDATES

| Each correct answer will score one mark.' A mark will not be deducted for a wrong answer.
Any rough working should be done in this booklet.

A copy of the Periodic Table is printed on page 13.

___.___—.——"-“"‘-_— . ‘
This question paper consists of 13 printed pages and 3 blank pages.
ations Council, N2013.

Copyright; Zimbabwe gchool Examin

[Turn oier/

©ZIMSEC N2013

Scanne d with CamScanner



ZIMBABWE SCHOOL EXAMINATIONS COUNCIL

General Certificate of Education Ordinary Level

CHEMISTRY 5071/1

PAPER 1 Multiple Choice

NOVEMBER 2013 SESSION 1 hour

Additional materials:
Mathematical tables and/or electronic calculator

Multiple Choice answer sheet

Soft clean eraser
Soft pencil (type B or HB is recommended)

TIME 1 hour
INSTRUCTIONS TO CANDIDATES

Do not open this booklet until you are told to do so.
Write your name, Centre number and candidate number on the answer sheet in the spaces

provided unless this has already been done for you.

ns. For each question, there are four

There are forty questions in this paper. Answer all questio
der correct and record your choice in

possible answers A, B, C and D. Choose the one you consi

soft pencil on the separate answer sheet.
Read very carefully the instructions on the answer sheet.

INFORMATION FOR CANDIDATES

ct answer will score one mark. A mark will not be deducted for a wrong answer.

g should be done in this booklet.
page 13.

Each corre

Any rough workin
A copy of the Periodic Table is printed on

ges and 3 blank pages.

This question paper consists of 13 printed pa

i hool Examinations Council, N2013.
Zimbabwe S¢ S

Copyright;

QZIMSEC N2013

Scanned with CamScanner



2

Which one is an example of a change of state?

TaOw»>

crushing limestone into powder -
warming ice in a glass tube
concentrating ethanol solution
sieving a mixture of sand and salt

Which gas has the fastest rate of diffusion?

A
B
C
D

The purity of a substance is ;determir}lcd by
of '

-A
B
C
b

ammonia
carbon dioxide
nitrogen dioxide
methane

"cc)'mpafing expeﬁmental and theoretical values
. , .

solubility.
melting point.
weight.
density.

A 45 cm® of water were mixed \_Jvith 45 cm’of alcohol. The total volume was 87 cm’.

Which is the best explanation for this observation?

A
B
C
D

some alcohol molecules evaporate

water and alcohol react to form a gas which escapes

alcohol molecules fit into gaps between water molecules
water and alcohol react to produce a salt which then dissolves

Paper chromatography is used to separate dyes in ink because the dyes have different

CAw»

solubilities. N
viscosities.
colours.
volaﬁli{ies.

5071/1 N2013
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6 The diagram shows a chromatogram obtained using solutions of four single dyes. 1
solvent
/ﬁont
@) @)
O ;
0 @)
o O
Ay </ O A4
blue green red  black
dye dye dye dye \
" starting «
line

Which solution is impure?

A
B
C
D

Blue only
Green only
Red only
Black only

7 Which statement about graphite is correct?

A
B
C
D

8 An ion with a charg

A
B

c

D

9 The symbol o

TAaAw>

It has a tetrahedral structure,

It has a hexagonal structure.

It has a hard transparent structure.
It has a square planar structure.

¢ of +2 and the same electronic configuration as the chloride ion is the

phosphide ion.
sulphide ion.
magnesium ion.
calcium ion.

f a particle with 10 electrons, 7 protons and 8 neutrons is

Ne.
F~.
0.
N3-

5071/1 N2013
[Turn over
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11

P.
The table shows the mass numbers of atoms M,N,O and
atom mass number atomic number
18
N 39 19
i} 40. 20
i, P 40 19
Which atoms are iso‘topes?
A Mand N
B Nand O
C OandP
D Nand P

The diagram shows arrangement of electrons in a particle.

Which is the correct symbol for the particle?

A Ne

B o%
C ~N*
D N3+

5071/1 N2013
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13

14

15

16

5
What is the empirical formula of the organic compound shown?

H H H
S N N
H—C— C—C——C\
I I ! OH
| H H H
A  CH,0
B CHO
C  CH,0,
P CHO,

What is the mass of oxygen in 10 g of sodium hydroxide?

A 025¢g : . ' .
B 06¢g : .
C 40¢g '

D 16 g

A certain quantity of the compound All(gvll‘o:‘)3 dec;oxr.lposed to produce 1.32 mol of AL

The number of moles of carbon present in the compound were

A 1.00.
B 1.32.
C 1.98.
D 3.00.

A chemical formula of a compound

shows the oxidation number of elements of the compound.
_shows the exact number of atoms present in the compound.
shows the exact relative molecules mass of the compound.
is the same as the empirical formula of the compound.

Cawe

What is the empirical formula of a compound which contains 64% Nitrogen and 36%

oxygen by mass? |
A NO

B NO,

C N;O

D N,Os

5071/1 N2013 :
rn over
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Which is the correct formula for ammonium sulphate?
A NH,SO,
B NH;3S04
C (NH4)2804
D (NH3) 280,

A child spilled 500 ¢cm® of 10 moldm™ HC! on a desk by mistake .
Which solution must the child use to neutralise all the acid?

A 1 000 cm’ of 5 moldm™ NaOH

B 200 cm’ of 5 moldm™ NaOH

C 500 cm? of 5 moldm™ NaOH

D 500 cm® of 1 moldm™ NaOH

What is the oxidation number of nitrogen in NO;?

A +3
B +6
C +5
D -5

Scanne: d with CamScanner



7
In the circuit shown, the ammeter showed that no current was flowing.

—F {D—

20

elect;ode Y

‘o Y _

electrode Z

b e

o b

What could be the best explanation for this observation?

electrodes Y and Z are made up of the same element
clectrodes Y and Z are made up different elements
liquid X does not have free ions

liquid X is an ionic compound

Caw»

5071/1 N2013
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21

22

23

In an experiment Sem’® of 1.0 moldm-af“"odi
1.0 moldm™ hydrochloric acid containing me

Which changes occurs in the mixture?

A the mixture becomes more basig
B the mixture becomes more acidic
C the mixture becomes less acidic
D the mixture becomes neutral

The apparatus shows the electrolysis of concentrated nickel chloride.

an hydroxide were gradually added to 10cm? of
thyl orange indicator.

@

R

\

carbon electrode X ————————-

—}————— carbon electrode Y

What reaction occurs at X?

A oxidation of chloride ions
B reduction of chloride ions
C oxidation of nickel ions

D deposition of nicke! atoms ‘

concentrated aqueous
nickel chloride

The conversion of starch to a simple sugar is an example of

A condensation.
B polymerisation.
C hydrolysis -

D oxidation

Scanned with CamScanner
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25

26

27

28

9
Which method can be used to obtain the elements P and Q from the ionic compound PQ?
A distillation
B electrolysis
C precipitation
D crystallisation
In which reaction is hydrogen acting as an oxidising agent?
A H;+CuO —H;0 +Cu
B Mg+H,80, -MgSO, +H,
C H"+OH™ —H,0
D N, +3H, —2NH, : ' «

The reaction between magnesium oxide and nitric acid is an example of

A oxtdation reaction.
B reduction reaction.
C displacement reaction.

D neutralisation reaction.

Which ion forms a green precipitate with ammonia solution?

A A13+.
B Cuzf
c E?

D Ee’*

Element Y reacts with water producing an acxdlc solution which gives a white precipitate
with aqueous silver nitrate. .

In which group of the Periodic Table is elément Y?

A A%

B VI
C VII
D VIII

5071/1 N2013
[Turn over
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itive ions?
29 Which metal has the least tendency 0 form posItive

A . potassium

B zine

C lead

D iron R ,

‘ protection by different

30 The experiments shown were set up to compare effect of sacnﬁc1al
metals.

water

iron
nail

In which tube(s) will the iron rust?

A Q only
B P only
C R only
D all three

31 When crystals of copper (II) sulphate are gently heated, the colour changes from blue to

white because of ‘

loss of water only. - |
loss of water and sulphur (IV) oxide.

loss of water, sulphur dioxide and oxygen.
reaction with water vapour in the air.

TJawy

S071/1 N2013
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33

34

35

36

11

Sulphuric acid is produced by the process.
0O,

b

7

A4

A 4

SO

H SO
2 4

SO,

What is used in the industrial conversion of SO3 to HS04?

A water only :

B sulphuric acid only

C water followed by conc sulphuric acid
D conc sulphuric acid followed by water

What process is used to extract silicon from silica?

A electrolysis
B hydrolysis
C reduction

D precipitation

What is the chemical formula for limestone?

A CaO

B  Ca(OH)
C CaCO;
D CaHCO3

During fermentation of glucose to ethanol, air should not enter the fermenting mixture

because

A ethanol will evaporate,
B ethanoic acid will be formed.-
C zymase enzymes will be denatured.

D glucose will be oxidised to carbon dioxide and water.

Which reaction does not produce a gas?

A adding dilute HC! to silver

B adding dilute HC! to copper
C adding dilute HC/ to lead

D adding dilute HC! to calcium

5071/1 N2013
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37

38

39

40

12

. T
The diagrams show the structures of compounds S and o
HO | /HO l l
% H OH OH
gl s
‘WhiAch substance can be used to distinguish between Sand T? ‘
A oxygen
B bromine
C hydrogen
D chlorine

Ethene reacts with steam to form

A ethane.

B  ethanoic acid.
C ethanol.
D polyethene.

Which equation represents the complete combustion of CsH,0H?

B 2C3H,0H + 50,—>6CO,+ 8H,.
C 2C;H,0H + 60,—>6CO + 8H,O
D

; 2C3HJOH +90,—6C0O, + 8H,0 ’

Polyethene can form carbon dioxide and water by the process of

A condensation.
B combustion.
C fermentation.
D reduction,

5071/1 N2013
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Section A

Answer all the questions in the Spaces provided.

The total mark for this section is 43.

and ions.

Fig. 1 shows structures of some atoms

Fig. 1

()  Name the particles represented by these symbols o and e,

5071/2 N2013

Scanned with CamScanner
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(b)

(©

CY

3

Identify the structure that represents an isotope in Fig. 1.
(1]
Which particle is
@) a cation,
| 2]

(i)  ananion.
) Draw a dot and cross-diagram to show bonding between A and
hydrogen.

[2]

(i) Name the compound formed in (i)

(1]

(iii)  State any two physical properties of the compound named in (ii).

ks

2. 2]
[Total: 10]

5071/2 N2013

For

Uso
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4
Oxides are classified as acidic, basic and amphoteric.

(@)  Give one example of each type of oxide using elements in
Period 3 of the Periodic Table.

1] acidic oxide,

basic oxide,

amphoteric oxide,

(i)  Write equations for the reactions of the amphoteric

oxide named in (i) with

1. HC

2 NaOH

~ (b)  Fig. 2 shows a pH scale.

LI LT T T
8 91011121314

S
W b
L 2N .
(% -
N i
3

Fig. 2

On the pH scale indicate, by means of a line the pH range of

L. lemon juice,

2. toothpaste.

Scanne: d with CamScanner
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5
Table 1 is a record of industrial gases used in some manufacturing processes,

their uses and how they can be identified.

For
Bxaminet’s
Uso

Complete Table 1.
Table 1
name of gas | method of use of gas identification
manufacture ' of gas
oxygen steel making
turns lime water
milky
electrolysis of | manufacture of
water ammonia
(7]
{Total: 14]
5071/2 N2013

[Turn over
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Thc re 1
action scheme in Wi
¢ 1I¢In Fip, 3 « R "
compounds, 8- 3 shows some of the reactions of copper and jtg

heated in
Copper  — black solid
oxygen B
dilute H,50,
add '
white precipitate Ba Cly 4y blue solution|
D T (o
Fig. 3

(8 (i)  Name the
1. black solid B,

2, blue solution C,

3. white precipitate D,

Write the equation of a reaction between magnesium and

(ii)
the black solid B.

(iijy Name the type of reaction in (ii)

Scanne d with CamScanner
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(a)

7

(b)  Given that 2.4 g of magnesium were required to react with all
the black solid B, calculate the mass of B that reacted.

[3]
(¢)  Write the ionic equation for the formation of the white precipitate
D including state symbols.
(2]
[Total: 10]

Fig. 4 shows the g'exieral set up of apparatus for carrying out electrolysis
in a school laboratory.

{a—{B-

—electrolyte

"~ electrode y

electrode x

Fig. 4

Complete Table 2.

5071/2 N2013

For
Use

[Turn over
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Table 2
electrolyte | electrode | electrode reaction at reaction at
- x y cathode anode

molten graphite | graphite

lead (II)

bromide
40H =0, + | Cu* +2¢” —Cu
2H,0 +4e”

copper copper | Cu—Cu® +2e”
[7]

(i)  State one observation made during the electrolysis of
molten lead (IT) bromide.

(1]

(b)  Draw a labelled diagram of the set up of apparatus for
copper-plating a spoon. '

5071/2 N2013

(3]
[Total: 11]
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Section B

Answer any three questions from this section.
(a) State

® two different physical properties of bromine
and iodine,

(i)  two similar chemical properties of bromine and
iodine.

(iii)  any two uses of chlorine. [6]
(b)  Chlorine reacts with potassium bromide as shown.

2KBr,,, +Cl,,) =2KCl,, +Br,,

() State one observation mz;de as the reaction occurs.

(i)  Name this type of reaction giving a reason for your

answer.
(4]
[Total: 10]
Fig.5 shows the main steps in the manufacture of sulphuric aciﬂ.
sulphur waste
' water gases
: o A » B 2 C— D |— E ‘—T
dry air . r ‘!’
0, concentrated H,SO,
(@
Fig. §
(i)  Choose from the letters A — E, the box that would be
labelled
I catalytic converter,
2, chimney,
3. purifier.

5071/2 N2013
[Tarn over
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10
(i)  Identify one error on the flo
this can be corrected.

w diagram and describe how

(i)  State any one condition used in C and write the
overall equation for the reaction which takes place.

(71
(b)  Describe how sulphuric acid is converted into ammonium o
sulphate femhzer.v j | e
Fig. 6 shows how ethene can be prepared from paraffin of the formda
CiHas- )
' ethene

3

catalyst

cold water

(a (i)  Name

L. the process shown in Fig. 6
2. catalyst X.

(i)  Give the molecular formula of liquid A and hence
write the equation for the formation of liquid A and
ethene.

(iii)  Describe the observation made when bromine is added
to ethene and write the equation for the reaction which
takes place. [6]

50712 N2013
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(b) ()  Define the term homologous series.

(ii)  State the homologous series to which paraffin belongs.

(ii)  Draw the structures of two isomers of an organic
compound that contains four carbons and is in the same

homologous series as paraffin. [4]
[Total: 10]

(a)  Fig. 7 shows how a gas, Y, can be produced from ethanol.

gas Y

LA RARANNN)
Illlll'lllllllll'l

electric
heater

ethanol
Fig. 7
(i) NamegasY.

(i)  Write an equation for the reaction that takes place
during the production of gas Y.

(i)  Explain why an electric heater is used to heat the ethanol.

(3]

5071/2 N2013
[Turn over
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(b)

(i)

()

12
Write an equation for the combustion of ethanol.

On combustion, 46 g of ethanol gives out 1 380 kJ of energy.
I£ 0.5 moles of ethanol were bumnt at r.t.p, calculate
1. the energy produced, | (e
2. the volume of carbon dioxide produced.

Explain why ethanol is used as a fuel in lamps 7
[Total: g()]]

Scanne: d with CamScanner
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DATA SHEET
The Periodic Table of the Elements

‘| Group
— m v | v vi | wu | ©
C 0| : -
1
kA e
g 2
: 2 11 12 14 18 19 20
Li Be B C N o) F Ne
Camboa Nitrogen Oxygen Fluorine Neon
" Lenkomn R Beryfium 5 Bayect 8 7 8 ] 10
23 2 27 28 3 32 355 40
Na Mg Al Si P s ci Ar
Auminiom Shicon Phosphorus Sudphur Chicrine Agon
:me@a ,“aﬂit:. 3 14 156 16 17 13
3% 40 45 48 81 52 55 56 59 s 84 65 70 73 75 7 80 84
K Ca Sc Ti \' Cr Mn Fe Co Ni Cu in Ga Ge As Se Br Kr
Potassium Celdurn Sesndium Thanum Ji < tang: tron Cabelt Nictasl Coppor Zne Galtumn Germanium Arsonic Selenhrn Broride Kryston
19 20 2 2 23 24 25 26 27 28 20 30 E1] 2 33 34 35 38
85 88 88 91 83 26 101 103 108 108 112 18 119 12 128 127 131
Rb Sr Y &r Nb Mo Te Ru Rh Pd Ag Cd In Sn Shb Te I Xe
Rublchm Strortium Yerum Zrcontum Nioblum Modybe: chneti. A Pajed Siver Cagmium Wndlurm T Astirnotry Talafam edine Xenon
= a 29 P 41 42 43 a4 45 4% a1 48 49 50 51 52 53 54
133 137 139 178 181 184 188 180 192 185 197 204 204 207 209
Cs Ba La Hf Ta w Re Os Ir Pt Au Hg Tl Pd Bi Po At RN
Cassium Barum Lanthenum Haflum Tantatury Tungsten Rhenlum Osmium tridum Pladnum God Marcury “Thatium {ead Binmuith Putenhum Astath
55 55 57 J 72 I 74 5 7 7 T8 79 80 81 82 a3 84 85 8x&3
226 227
Fr Ra Ac
Freaclum Radium Actinlum
87 83 89 t
- . 140 141 144 150 152 157 159 1
58-71 Lanthanoid series a2 165 167 189 173 175
+90-103 Actinoid series Co | Pr | Nd | Pm | Sm | Eu | Gd | Tb | Oy | Mo} Er } Tm | ¥b | Lu
. Prescody F Euraphon Badolinhum Tectium Oyoprosham | Holium Erbium
58 59 60 81 82 &3 64 a5 88 57 " wndz!a 34535 Latiom
a a = gglative atomic mass 232 238 T
Ke = plomic symbo
’ b X cx ”BHMA t ._v Nurmber :M.:S ws.ﬂ&mt.._ cip_.__ﬁ _ Np w.vw. .)._mu On 3_ y m_ k Cf Es Fm Md No Lr
= atomic, Cailfornium Einstortum Forniam A i 3
90 o1 82 ] 94 % % o7 8 Moy 108 101 s Foss

The volume of one mole of any gas is 28 dm’ at room temperature and pressure (r.t.p.)

5071/2 N2013
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(a) | (i) | Protons
(ii) | Neutrons
(b) Aand D
(¢ |(® |B
(i) | C
(@) |
(ii) | Methane
(iii) | Low boiling Point
Insoluble in water
Poor electrical conductivity
(a) | (i) | Acidic Oxide- S i02/P406/P4010/S 0,/50;
Basic Oxide - Na,0/M g0
Amphoteric Oxide-Al;03
(il) Al203(s) + 6HCl(aq) - 2AlCl3(aq) +
(iii) | Al,03¢5) + 3H,0() + 2NaOHqq) — 2Na[Al(OH)4(aq)
(b) 1. Lemon Juice — PH 3-6

2. ToothPaste — 8-10
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(c)

Use

Identification of N

; FE T S ==
 Name of gas | Method of Manufactur.e
Fractional Distillation

of liquid air

e Relights a
glowing splint

e Electrolysis of Water

Carbon e Fermentation
Dioxide e Separation of air

e Dryair
e Carbonated
drinks

e Fire extinguisher

Hydrogen

Burns with a pop
sound

(iii)
(iii)
(b)

(c)

Copper (II) Oxide/CuO
Copper (II) Sulphate / CuS0,
Barium Sulphate
‘Mg + Cu0 —» MgO0 + Cu

Redox/Reduction — Oxidation/Displacement

2,49
M,(Mg)

= 0.1 moles of Mg
1:1 reaction - 0.1 moles of CuO present
Mass = M,.(Cu0) x 0.1moles CuO present
=80x0.1
= 89

Ba** g t S0% 4(aq) = BaS0,

Cathode Pb%*t +2e~ > Pb

Anode 2Br= - Bry, + 2e”

Electrolyte CuSO4(aq)

Electrode X: Graphite/Carbon
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Electrode Y: Graphite/Carbon

Electrolyte CuSO04(aq)

Anode Cugsy - Cu®* + 2e”
(i) | Red brown vapour produced at anode
(b) anode (+} :athotéie (-)
; object to be plated,
€.9. spaon
Copper Electrode Acidified Copper
' Sulphate
(a) | (i) | Bromine is a liquid whereas iodine is a solid
Bromine has red-brown colour, iodine is black
(i) | -Seven electrons in the outer shell
-good oxidising agents
-react by accepting/sharing electrons
(iii) | -Purification of water
-Manufacture of plastics/pvc
(b) | (i) | -Bubbles of gas
-The solution turns from colourless to red brown
(ii) | Redox/displacement
Reason: There is a change in oxidation numbers
@@ |1. C
2. E
3. B |
(ii) | Absorption stage missing between C and D
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(iii)

(b)

Concentrat

ed Sulphuric Acid

—

— D

C »

1 atmosphere pressure
450°C tempereture
Vanadium Pentoxide catalyst

250;(g) + Oz(g) = 2505y

React sulphuric acid with ammonia
| Evaporate the solution

Crystallize the solution

@ | @)

(i)

(iii)

(b) | ()

1. Cracking

2. Aluminium Oxide/Silicon Dioxide

CioHz,
Ciz2Hz6 = CioHaz + CoH,
Bromine is decolourised

C,H, - CH,BrCH,Br

A group of organic compounds with the same general formula and similar chemical

properties

(i) | Alkanes

(iii)

o
o O——
o R o
o—
M — O

H H
| |
H— C—cC—c¢
E |
H H
H c H
H
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(a) | (i) | Ethene

. Al,04
(ll) CH3CH20H >CH2CH2+H20
Catalyst o

(iif) | Ethanol is highly flammable and should not be heated with a naked flame

(b) | () | CH3CH,0H + 30, — 2C0, + 3H,0
(i) | 469 ethanol = 1 mole

Energy produced by 0.5moles = 0.5moles = 0.5 x 1 380Kj

= 690Kj
moles CO, = 2 X moles of ethanol
= 2x0.1
= 1mol
Vol CO, = number of moles X molar gas vol
=1x28dm3
= 28dm3

(iii) | Ethanol produces a lot of heat energy on combustion
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Which is the best way to test for the purity of propanoic acid?

A react it with ethanol

B measure its boiling point

C burn it completely in oxygen
D measure its pH

The diagram shows ammonium chloride being heated.
A

27 white vapour

ammonium chloride

heat

Which process is taking place?

A evaporation
B condensation
C distillation

D sublimation

The diagram shows a chromatogram obtained using solutions of three single dyes (blue,.
green and red) and four other solutions (A, B, C and D).

/solvent
T e L e e e L e e e RO Tt M & (0) 111
® ®
° L]
(5] L) ®
5]
® ® 5]
& & -——O- @ G—“-“/?ilt??mg

A B C D  blue green red
dye dye dye

Which of the solutions A, B, C or D contains a dye other than blue, green and red?

5071/1 N2014
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k)

The dia
gram shows bopg;
are shown, onding between element Q and hydrogen. Only outer most electr
Ong

Key ® = Q electrons
X = H electrons

To which group of the Periodic Table does element Q belong?
'L

A
B
C
D

In which set do all ions have the same total number of electrons?

0 N W H

A F, Mg*, Na'
B Li', Na’, K*
C Be*, Mg*, ca*
D s*, O, Cr

The elements U, V and W have consecutive increasing atomic numbers.

If element U is a noble gas, what will be the symbol for the ion of the element W in its

compounds?
A \\'a
B W~¥
c W
p W

‘An element X has a proton number of 3. Which statement about X is correct?

It is in Group (III) of the periodic table.

A

B It forms the chloride XCls.

C It forms ions by gaining electrons.
D If forms the chloride XCI.

S071/1 N2014 (Turn 0%
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How many moles of oxygen molecule - ed to oxidi
Hioxide to sulphur trioxide? s are required to oxidise four moles of sulphur

A 1.0
B 2.0
C 3.0
D 4.0

Which hydrocarbon contains 80% by mass of carbon?

A ‘CHs
B C,;Hs
C CsHs
D CsHio

A solution containing 0.1 moles XSOs combines with 5.4 g of water to form the hydrate

XS04.nHZ0.

What is the value of n?
A 1
B 2
C 3
D 4

Zinc sulphide (M, = 97) when heated in air reacts as shown

7nS + 20, = ZnO + SOs.

What volume of oxygen, at r.t.p., would react completely with 194 g of ZnS?

A 4 dm®

B 67.2 dm’
C 72 dm’
D 112 dm’

5071/1 N2014

Scanned with CamScanner



=

12 What is the % of carbon in the compound shown?

H H ) ) Inth
| | /O and
H— <|: — <|3 —C_
" H OH
A 32.1
B 36.0
C 48.6
D 62.0
13 An organic compound of M; 60 contains 6 g carbon, 1 & hydrogen and 8 g oxygen.
What is the molecular formula of the compound?
A CHO .
B C;H0 y
C CH4O I
i4 What is observed at the anode during electroly51s of copper (II) sulphate solution usiag ]
copper electrodes. ‘.
A copper thickens
B copper dissolves
C gas bubbles
D blue colour fades

5071/1 N2014 r
[Turn ov
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3

6

In the graph, curve Y represents the result of the reaction between 2.0 g of granulated zinc
and an excess of acid at 30°C.

A
total Y
volume
of gas
produced
atr.tp e X
time/minutes

Which change could produce curve X?

A 2.0 g powdered zinc at 20°C

B 2.0 g granulated zinc at 40°C
C 1.0 g granulated zinc at 20°C
D 1.0 g granulated zinc at 40°C

Two reactants were mixed in a beaker, the mass of the beaker and contents was then
recorded at various times. The graph shows the results.

A
i 20
-2
o g
LD 2
e 8
15}
52&.’
< O
g8
- . ’
time/mins

Which pair of reactants produced this graph?

aqueous copper (II) sulphate and dilute nitric acid
aqueous sodium carbonate and dilute nitric acid
aqueous sodium hydroxide and aqueous zinc sulphate
dilute hydrochloric acid and aqueous sodium sulphate

oawpy

5071/1 N2014
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18

19

7
Magnesium and copper sulphate reacts as shown.
Mg + CuSO4 — MgSO, + Cu

Which one is the oxidising agent?

A copper'
B copper sulphate
C magnesium

D magnesium sulphate

The pH values of three liquids Q, R and T of equal concentration are shown in the
diagram. , A > : ;
Q R T
[ l l | -
3 7 12 14

- What could the aqueous solutions be?

Q R . T
A ethanoic acid potassium chloride ~ sodium hydroxide
B potassium chloride ethanoicacid - sodium hydroxide
C sodium hydroxide ethanoic acid potassium chloride
D ethanoic acid water potassium chloride

Which compound gives a white precipitate with aqueous silver nitrate and a pale blue
precipitate with aqueous sodium hydroxide?

copper chloride
copper hydroxide
copper sulphate
silver sulphate

Cawx

5071/1 N2014
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8

) The apparatus shown was used to detect an ion present in solution X.
damp red
/ litmus paper

sodium hydroxide
and solution X

aluminium foil

Which ion was present in solution X if the damp litmus paper turned blue?

A  NH}
B Cco?-
C NOj;
D SOT

The following observations were made on solution Z.

solution Z

add aqueous add acidified aqueous
sodium hydroxide, lead (II) nitrate
brown ‘ yellow
precipitate : precipitalie
Ions present in Z are
A FeandI”
B  Fe*and CI”
C FetandI’
D FetandCl”

5071/1 N2014
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23

24

Which element reacts with cold water to fo

A magnesium
B zin¢

C potassium
D aluminium

9

A voltage is produced by the apparatus shown.

Which pair of metals Y and Z will produce the largest voltage?

Y z
A iron copper
B magnesium copper
C  znc copper
8 zinc iron

An element Q reacts in the following ways.

() Q+2HCI—QChL+H,
(iii) QO +H; —> no reaction

~ Which element is Q?
A calcium
B copper
C lead
D silver

5071/1 N2014

Scanne: d with CamScanner

rm a soluble compound and an insoluble gas?

[Turn over



25

26

27

28

29

= NeoN--Ig

10

Which substance cannot reduce iron (III) oxide 1o iron?

A coke

. B carbon monoxide
C carbon dioxide
D magnesium

Which catalyst is used during hydrogenation?

A rodium/platinum

B nickel
C vanadium (V) oxide
D. Iron

Which gas is the main cause of damage to buildings?

A CO,
B CO

C CH4
D SOy

The reaction between an alkene and bromine is

an addition reaction

a substitution reaction
a condensation reaction
a reduction reaction

Which substances contain the amide linkage shown?

—C—C—
Il
o
amide linkage
nylon and terylene
nylon and protein

sugars and protein
terylene and sugar

cawp

5071/1 N2014
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31

11

' er.
The diagram shows the structure of a monom

B

Which polymer can be made from this monomer?

o ey it
c1 F ocl g u F cr|
 Le—c-éc | --s:-«':-(,:—ci tn
AR » 1
|H HCOH) FH FHJ
N A .
ol
~ +C—C—C—C 7 T+C—C=C—C n
Lol S RE I R
HFHF
|H H HH - ;
€t D

| Which diagram shows the structure of a fire resistant polymer?

‘ 0 o) |
] i
A—0-—C {77 0—’0"0-—-[:}-—

B ~Z~0—~0 -0 —F-0—
0 R,
v, ch
o)

' Il i

D~ C—ZZJ—C-—I\II—-E]—N_.
“ |
i !

5071/1 N2014
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12

32 The equation shows the cracking of the molecule CyoH,,

CaoHyz — CHy + X
What is X?
A CsHi,
B CsHys
C CsHiyg
D CsHys

33 A compound of molecular formula C2H40; reacts with ethanol in the presence of
concentrated sulphuric acid to form an ester.

What is the structural formula of the compound?

H 0
HO I 2
o= C/OH H-C—C
N | Mom
H H H
A B
H O | H 0
| | o-c
HO—C—C—H HEG N
l H B
H
C D

5071/1 N2014
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34

35

36

37

38

13

: drocarbon?
Which test is used to identify an unsaturated bY ;(
A burn in air to form carbon dioxide and water
B react with hydrogen to form a solid e
C shake with ethanol to give a white em 't
D react with bromine water to decolourise 1

The general formula of an alkane of My 58 is CyHzn +2:

What is the value of n?
A 2
B 3
C 4
D 5

Which material cannot be used as an energy source for a power station?

A coal

B nitrogen

C hydrogen |
D methane ”

Ethanol is used in perfumes. Which property makes it suitable for this use?

A It has a characteristic smell.
B It is colourless.

C It vapourises easily.

D It dissolves in water.

Which one is an ester?

A P.V.C.
B nylon
C starch
D terylene

5071/1 N2014
[Turn over
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40

14

Starch can be represented as

— XX

What is X?

A carbon

B hydrogen
C nitrogen
D oxygen

The taste of wine changes after contact with air because some of the ethanol in wine

oaOw»

evaporates quickly.
ferments slowly.

reacts with carbon dioxide.
reacts with oxygen.

5071/1 N2014
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B 4 ~ .

, (@)  Give the name and number of subatomic

2
Section A

Answer all the gquestions in the spaces provided.
particles contained in
chlorine - 35,*Cl.

name of particle number

(b)  State any one difference between a chlorine atom and a chloride ion.

[

(¢ (@  Draw dot-and~cross dxagrams to illustrate bondmg in

1. carbon tetrachloride,

(2]

50712 N2014
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3
2 calcium chloride,

| (2]
(i)  Explain why

1, carbon tetrachloride is a liquid while calcium

chloride is a solid at room temperature,

(1]

2, carbon tetrachloride does not conduct electricity in

any form while calcium chloride conducts in

solution and molten forms,

(1]
[Total: 10]
S071/2N2014
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(a)

(b)

4
Listed are some types of chemical reactions:

Deutralisation; redox; elimination;

hydleSiS; dehydration; decomposition and precipitation

For each of the reactions, choose from the Jist the tyPe of |

reaction it is,
Reaction Type

()  AgNO; +KI-»Agl +KNO;

() Cl,+2NaBr—» Bra +2NaCl ‘

(i) MgO +2HNO; — Mg(NO;) + H,0

(iv) CH;CO.CHs+H;0 : | i
— CH;CO.H + C,HsOH [

When potassium chlorate (V), KCIO; is heated strongly, it breaks
down to potassium chloride and oxygen only. ,

().  State what (V) in potassium chlorate (V) stands for. .

(1]

()  Construct an equation for the reaction described.
(1]
(i)  Use your equation to deduce the volume of oxygen at ‘
r.t.p that can be produced by the complete break down
0f 10 g of KCIOs.
volume of oxygen = [3]
[Total: 9]

507122 N2014
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In an experiment to investi

§

5

ate the rate of reaction between iron filings

and sulphuric acid, 100 cm’ of 0.2 moldm ™ sulphuric acid was added to
5.0 g of iron filings. The gas produced was collected and measured
at regular intervals of time.

The results obtained were as shown in Table 1.

Table 1
time/min 0 |30 |60 |so |120 | 150 | 180
volume of gas/em® | 0.00 | 12.00 24.67] 36.67] 43.99| 48.00| 48.00

(a) Drawa labelled diagram of the apparatus that can be used to
collect and measure the volume of the gas produced.

(b)  Write an equation for the reaction.

0712 N2014
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e =

6

(c) (@  Plotagraph of volume of gas produced against time taken. !h,;“"\
U

0

T

et

(31
(i)  Estimate the volume of gas produced after S0 minutes.

{1

507122 N2014

Scanne d with CamScanner



@)

7
Deduce the rate of reaction in the first 60 minutes of the reaction.

Bl

(v)  On the same grid sketch two more graphs to show how the
graph would look like when g
1. 5.0 g powdered iron is used, .
2. 5.0 g of iron granules is used. [2]
_ [Total: 12]
507122 N2014
[Turn over
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Alkanes are saturated and very unreactive.

Define the term saturated.

(@)

®)

()

@

J

{1

Give any three chamctensuc properties of a homologous series.

L.

2.

3. (3]

' Name one other reaction nndergone by alkanes other than

combustion.

-

1)) Define the term isomer.

!

(i)  Draw the structures of the two isomeric alkanes, with the
molecular formula C¢Hj,.

(3]
(Total: 8]

- S0TL2N2014
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(a)

(b)

9

Complete the following reaction equations, by filling in the boxes.

S g —
OH

+ H,0

©

507112 N2014
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10

(d) 0
——-———-J CH c |
CHCHCHOH- HSO,,,heat CH’ 27\
OH
© Q 0 U
H
\\ l \ ':';:-r.:'.'o'o;u‘-:- » /
c 4~C 0t N—tiiiiN
/7 \ ! | \
H - OH H H
+H,0
®
H H
heat/500°C \ /
— CH, + C=C
Al,0, /  \
H H.
[Total: 6]
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- {9)

®)

®
(i)

)

11

Section B
Answer any. three questions from this section.
Define the term electrolysis.

Draw a labelled diagram to illustrate the process of
electrolysis.

Describe what happens to ions in the electrolyte whena .
current is passed through.

&)

The process of electrolysis is.employed in electroplating.

. Chromium plating of an iron object can be done using pure

chromium (III) sulphate, Cry(SOq)s, as the electrolyte.

M
(ii)

(iif)

Define electroplating.

Write equations to show processes that would occur at
1. | the anode,

2. the cathode,

during chromium plating.

Describe how the reaction taking place at the anode would
be affected by replacing the chromium electrode by a
carbon electrode.

(5]
[Total: 10]

5071/2 N2014
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Fig, 1

sublimed cny
of metal chloride
| Fig.1
(a) Name one substance that can be used as the drying agent, 1]

- (b) :When iron wool is used, the chloride produced contains 34.5%

() Define the term empirical formula.
(i)  Calculate the empirical formula of the chloride.

(iii)  Given that the relative formula mass of the chloride is
325, deduce its molecular formula. :

Use the molecular formula in (jif) to write an equation for the

(@iv)
: reaction occurring.
M

State two differences that would be noted when sodium metal a
i in place of iron.
is used in pla ot i

5071/2 N2014
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Table 2 shows some characteristic properties of diamond and graphite.

Table 2
diamond graphite
electrical poor conductor very good conductor
conductivity B
hardness hard @~ o e -soft ... .
density 3.5 glem’ 2.2 glen’

() Describe the structure of

1. diamond,

2. ' graphite.

(i)  Use the structures in (i) to explain the differences inthe

three physical properties listed in Table 2.

)

@) Name one natural and one artificial polymer of carbon.

(ii) Draw astructure to represent a section of a silicone polymer.

(iij)  State any one advantage of silicone polymers over carbon

polymers.

4]
[Total: 10]
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9 (a) (i State one use of ethanol.

(i) Describe how ethanol can be produced by the fermentation
of glucose. : '

[4]
g (b)  Ethanol can be converted to ethene gas and water by passing its
; Vapour over hot aluminium oxide.
; @) Write an equation for this reactjbn.
f | (ii)  Describe a si:hple test to show that the gas collected is
5 ethene,
! (i)  Suggest, by means ofa diagram, how apparatus can be set
{ up to collect the ethene produced by an upward delivery
: _ method. " .
| ;L | | w 18]
_ [Total: 10]

507172 N2014
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2,

2 (@ (@

()

%
}

L)
S N

ct
cal(ium:hioride (Cacl,) i

-carbon tetrachloride molecules are held together by weak forces of attraction compared to

strong electrostatic forces between ¢ aCl,.

-CCl; has no jong nor free ele

ctrons,
which are responsible for ¢op

In solution or molten form Cqc [,
ductivit

form mobile ions

precipitation
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(i)  Redox
@iij) Neutralisation
(iv)y  Hydrolysis
® @ (v) represents the dxidation number of chlorine

(i) 2KClO; - 2KCl + 30,

10
oor 0.08moles

i) n(KClOg) =
n(0z) = O'zﬁ x 3 = 0.12moles

Volume of (0;) = 24 x 0.12 = 2.88dm*

;‘_ﬂ — thie plunger can move out

" jron fillings
(b) Fe + H,SO, — FeSO, + H;

(¢) (i) Plot graph

| (i)  volume at 50 mins — Read from graph

( (iii)  Rate = gradient = 2—1’2—7/0.411cm3min

' 4. (a) -Each carbon atom has a maximum possible number of single bonds around it.

(b) 1. They conform to a general formula
2. They have similar chemical properties

3. They show a gradual change in physical propertics
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(c)

C .
rackingy substitution by halogens

d i ’ . .
@ @ Molecules with the same molecular formulae but different structural formula;

(ii) | H H
Hegiot |yl H |
‘ ’ ' H——C—=€
H—¢—(——¢—<—*H \
L] :
H H H H H. C
H
5
(@ H H.
H C ('] H
Cl Cl
(b) CH;CO0~Na*
(c) HCOOCH,CH,4
(d) Potassium Dichromate
Pl B B\
) | \
q .
® CioH3; ]
7
6.  (a)(i) |

(i)
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Source of current 7““‘

I——/ Variable Resistor

\ Electrolyte

Anode Cathode
(iii) -Cations migrate towards the cathode where they accept electrons and get converted to atoms.
-Anions migrate towards the anode where they give up electrons and get converted to atoms.

(b) () -Applying a coating of a specific metal on an article in order to either beautify it or prevent
corrosion.

(i)  -anode:  Cr(s — Crity + 3e
-Cathode  Cry + 3e — Cryy

(iii)  -At the anode oxygen gas would be produced; as OH™ ions from water get preferentially

discharged. -

40H~ - 2H,0 + 4e™ + 0,

(@ . -Anhydrous calcium chloride

(b) (i) -Simplest ratio of atoms in a molecule.

Scanned with CamScanner



(ii)

r”/a
Fe .
65.5
34.5 22
345 55
56 e
0.62 185
0.62 0.62
> 3

The empirical formulae is thercfore F eC l5

(iii) ~Let the molecular formula be Fe,Cls,

(©)

Relative Molecular Mass = 56n + 3(3 5.5n)
='162.5n
© 162.5n = 325
n=2
Therefore molecular formula is Fe,Cl,

-The reaction would be more vigorous.

-White crystals form.

8.

@) @

Diamond:

-Each carbon atom is covalently bonded to 4 others.

-The structure extends in 3dimensions,

Graphite:

-Each carbon atom is covalently bonded to 3 others forming hexagonal layers.
-Separate layers are held together by weak forces of attraction.
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Diamond Granhite

(i)

- GFaphlte has delocalised electrons along layers hence good conductor.
-Diamond has no free electrons hence it’s a poor conductor

-Layer-s, of graphite can easily slide over each other making graphite relatively soft
-The rigidity of carbon bonds in diamond make it hard. —

-weak .forces between layers of graphite make distance between layers larger hence
graphite has a lower density.

M) @ Natural polymer: protein/starch/cellulose/fats/silk/hair/ﬁnger nails

(i)
K R |
]
0 SF——0—8i—1—0—
| |
R R

(iii)  -They are fire resistant

(@ () -Fuel
-Alcoholic Beverages
-Medicines
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i
(i1 Yeast + Starch » Alcohol

~Enzyme catalyse convert starch to glucose and the ethanol and carbon dioxide gas
also produced as a by product
2CH;CH,0H + 2C0, + energy

_ Enzyme
CoH1206an) ~ yeast

Alz 03 hot

b CH;CH,O0H > CHyCHz) + H,0(g)

(ii)  -Pass the gas through bromine water. The bromine is decolourised

(iii)

Ethanol

broken porcelain

or aluminium
oxide granules Ethene gas

A 1t

cold water bath crystallising dish
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Which process involves a change of state?

A
B
C
D

filtration
chromatography
sublimation
diffusion

When liquid water changes into steam, the molecules

A
B
C
D

break up into small particles.
become very large.

move further apart.

give out heat energy.

Which apparatus would be most suitable for measuring 16.75 cm? of a liquid?

A
B
C
D

a bulb pipette

a burette

a measuring cylinder
a volumetric flask

The diagram shows a chromatogram of the dyes present in five different inks.

0' o
N —x

What is the total number of different dyes inall the five inks?

Caw»

3
4
d
1.

1

. 4024/1 Specimen paper
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Which property allows substances to be separated by paper chromatography?

different solubilities
different colours
equalsolubilities
different boiling points

Caw»>

The diagram shows the distillation of a salt solution.

At which point would the temperature be equal to the boiling point of water?

< water out

p— t

/

water in

Graphite conducts clectricity because

it contains electrons that are free to move.
it contains protons that are free to move.
the layers of atoms can slide over each other.

it contains impurities.

g awy

4024/1 Specimen paper
[Turn over
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ged in the Periodic Table in the order of increasing

8 Elements are systematically arran
A nucleon number.
B proton number.
C valency number.
D number of neutrons.
9 Which pair of atoms has the same number of neutrons?

15 14
A 7Nand 7N

23 23
B 11Na and leg

14 16
C 6C and 8O

235 238
D | 92U and 92U

10  The structure of an atom is shown.

Which statement about this atom is correct?

It is not a neutral atom.

Its nucleon number is 13.

It has 4 valency electrons.

It forms ions of a charge of +2.

CTOw»

4024/1 Specimen paper
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11

12

13

14

Theelement francium, Fr, is in the same group of the Periodic table as potassium. The

formula of francium chloride is likely to be

A Fr,C!
B Fr Cl
C FrCi,
D Fr C/,

The proton number of element X is 19. When X forms an ionic compound, the electronic

structure of the jon formed by X is

A

2, 8, 8.
B 2,8, 8, 1.
C 2, 8, 8, 2.
D 2, 8, 8, 3.

-

b

Which equation is balanced?

A CO+0,-CO,
B 2C0+20,-2C0,
C  CO+0,->2C0,

D  2C0+0,—2C0,

The structural formula of butanedioic acid is shown.

o HH ,
N | | »
C—C—C—C
V2R I

HO H H OH
Which statement about butanedioic acid is not true?

Its molecular formula is C,HO,.
It contains 3 types of elements.

TAw >

One molecule contains 14 atoms.

4024/1 Specimen paper

Its molecular and empirical formulae are the same.

Scanned with CamScanner
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15

16

17

18

6
seen sodium hydroxide and hydrochloric

What is the ionic equation for the reactlon betw

acid? |
A 2 HE’ ot OH,, — H,0,
B H’;q,+0 w) > Ha20
C 2t Cl(a )= NaClz(aq)
D H* )+ Cl(;q) —HCL,,

A compound contains 33.3% carbon and 66.7% oxygen.

The empirical formula of the compound is

A CO,.
BLi " G0,
c’ C0,.
D  CO,.

Sodium hydrogen carbonate decomposes on heating as shown
2NaHCO — Na, CO +H OU)+COZ( )

What is the volume of gas produced at r.t.p, from the decomposition of 4 moles of sodium
hydrogen carbonate?

A 2240dm’
B 28.00 dm*
C 44.80 dm’
D 56.00dm’®

What is the number of chlorine molecules in 35.5 g of chlonnc gasif the number of
molecules in one mole ofagasisx. ?

A  05x
B x

C 2x

D 3907

4024/1 Specimen paper
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19

20

21

22

23

-7

A chloride ion, C/~, has the same number of clectrons as

A
B
C
D

Br-.
F.
Ar.
o*

During electrolysis, cations move towards the

T aOwWy

cathode.
anode.
electrolyte.
battery.

An object is electroplated with copper.

Which statement about the process is correct?

(=N l--R g

The concentration of copper ions in the electrolyte increases.

Copper is used as the cathode.
Copper ions gain electrons from the object being electroplated.

Oxygen is evolved at the anode.

Which reaction takes place when a photographic film is exposed to light?

A

B
C
D

In the equilibrium reaction N,+3
will be present in the ¢

A

vTOw

2 Ag+Br, > 2AgBr
Ag'+e” > Ag
Br,+2¢” — 2Br-
Ag+Br — AgBr

H, == 2NH,, whichsubstance(s)

quilibrium mixture?

NH, only

N,, H, and NH,
N, and H, only
H,only

4024/1 Specimen paper

Scanned with CamScanner

[Turn over



24

25

26

27

28

29

8

thch row correctly gives the correct number of protons, neutrons and electrons of

the ion.
ion protons | neutrons electrons
A 2B32+ 4 5 4
B PR 9 10 10
* 14 13
: gAl ; | 16
b | »rcr 17 18 \.

A solution of an alkali in water

A

B

e,

D

has a pH less than 7.
turns blue litmus paper red.
contains hydroxide ions.

‘neutralises a salt to produce an acid.

What is the oxidation state of nitrogen‘in N,0,?

AWy

+6
+3
=3
=2

Which element is always found in steel?’ v ‘

Caw)

carbon
chromium

~nickel

silicon

Brass is an alloy of

A
B
C
D

lead and tin.

zinc and copper.
iron and carbon.
iron and aluminium,

Molten cryolite, Na3A/Fs, is used in the extraction of aluminfum because

TCAOwR

it lowers the melting point of aluminium oxide.

it dissolves the aluminium oxide.
it increases the melting point of aluminium oxide.

it increases the purity of aluminium,

4024/1 Specimen paper
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30

31

32

33

34

Which one is not an air pollutant?

nitrogen

carbon monoxide

nitrogen oxide

vaporised lead compounds

vawp

Which element is used to purify water for domestic purposes?

A iodine
B chlorine
C fluorine

D bromine

In the manufacture of sulphurié acid by the contact process, the sulphur trioxide is
dissolved in :

water.

dilute sulphuric acid.
concentrated sulphuric acid.
oleum.

COw>

Which catalyst is used in the manufacture of nitric acid?

A vanadium pentoxide
B platinum

C iron

D nickel

What type of a compound is formed when an element P(proton number 12) reacts with
an element Q(proton number 17)

a covalent compound of formula PQ
a covalent compound of formula PQ:
an ionic compound of formula PQ:
anjonic compound of formula P2Q

Saw»

4024/1 Specimen paper
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35 Which structure has an ester bond?

H

H
G (TIASEd Eham
| 0

e
B L::J—-o—-cuz——r::}— —c—J

¢ [ FHo—_L—"1+-o—-{]
D [::j—o — o0 —{_—"1+0—o0o—1_1

36 Polyethene and ethane have the same

empirical formula.

relative molecular mass.

molecular formula.

reaction towards aqueous bromine.

oawp

37 The structure of a compound is shown.

Ty
'HO—?—$=C—?—0H
H H

The compound can be classified asan

acid and an alkene.
alcohol and an alkene.
acid and an alcohol.
ester and an alkene.

(=N ol -~k

4024/1 Specimen paper
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38

39

40

Which structure represent
aqueous sodiym hydroxide?

11

A 'CHs(":—O‘N;

O

B WW—C—O_Na-i-

Il
O

€. WW—cn, FH— CH, OH

OH

Which one is an advantage of using herbs over conventional medicines?

A

B
C
D

herbs are readily available and cheaper

herbs are more effective

herbs are not toxic

herbs are obtained in a natural form

Which method is not recommended for the disposal of non-biodegrable waste ?

TOwp

reusing
bioremediation

burning
an esterification

4024/1 Specimen paper
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-Section A
Answer all the questions in the spaces provided.

(a) A student prepared a blue solution, P, by adding black copper (I1) oxide
powder to nitric acid as shown in Fig.1.1.

blqck copper (1I)
oxide powder

blue sblution P

nitric acid
Fig.1.1
(i) Name two chemical substances in the blue soiution.
1.
2. (2]
(ii) State two observations made by the stud;;nt.
1.
2. [2]
(iii) Writea balanced chemical equation for the reaction.
(2]

402472 Specimen paper
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(b) . Write a balanced chemical equation for the reaction that will
. occur when ’ '

0] zinc granules are added to copper sulphate solution,

(1]

(i)  calcium carbonate is heated strongly.

(1]

[Total:8]

4024/2 Specimien paper
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: ] . 3 :
(a) In a titration, 25 cm? of aqueous ammonia required 21.50 cm’ of

0.1 moldm? sulphuric acid for complete neutralisation. The
equationfor the reaction is:

H,S0,,,+2NH,0H,,, — (NH,), SO, * 2H;0

e 3
o Calculate the number of moles of sulphuric acid in 21.50 cm |
of the solution.

[2]
. y T 3
(ii) Deduce the number of moles of ammonia in the 25 cm
of ammonia.
[2]
(iii)  Calculate the concentration of the ammonia solution.
(2]

®) () Give one physical property in which the oxides, CO2 and

SQ,, are similar.

(1]
(ii) Name the industrial process by which COy(g is obtained
from air.
(1]
ST ‘ [Total :8]

4024/2 Specimen paper
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= (a) Table 3 1 showssome of the gaseous pollutants.’

Co mpl ete ‘Table 3.1 by stating a use and an effect of the gases on
i ;_the cnvxronment :

—

e D “use effect on the environment

4]

._v(b‘)v'

Explam why no chemlcal reactlon takes place when ‘

(i)‘ alummlum powder that has been exposcd to air is added
toa solutxon of iron (II) sulphate,

mo
| (ii) b magnesmm powder is added to a solutlon of calctum
‘ chlonde,, ;
(1]
| (iii) ~ zinc oxide is heated in a stream of hydrogén,
il [
(iv) carbon ledee is bubbled through a solutnon of : '\
i i hydrochlonc acid. ‘ i
i
(1) &
[Total:8]
402402 Specimen paper f :
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6

Fig.4.1 shows how an organic compound, Q,is produced
from ethene.

Nemc” i
/ \ reagentx _ . ¢ C—OH
“catalyst [
2 H H H
ethene P
atmospheric
oxygen
Q
Fig.4.1
(i) Name
1. reagentx,
2. compound P.___ (2]

(i) Draw the displayed structural formula of Q.

(1]
(iii) - Give anytwo USes of P.

1.
2 [2]

Scanne: d with CamScanner
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iv) | Describe anyone chemical test that is used to distingyjg),
V). .
( ethenefromP.

@ |

‘.(b) Fi‘g._{!.'zi shows the sfructure ofa pr‘otéin molecule.

S Ay

R e O |
" i i
v z’q—'m_— C,-Tf"-m,_c"];"fmc

" Figd2

(i) Name the smaller units (monomers) that make up the
‘ - protein molecule.

[1]
(ii) = Describe how the proteinf molccule can be broken down
into the smaller units. ‘ - :
[1]
[Total:8]
4024/2 Specimen paper
[Turnove!
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Fig.5.1 Zhows a set up of apparatus that was used to identify a blue pen that
was used to write a bad message by a student. The ink that was used to write

8

- the message is marked M. Sample inks 1,2 and 3 were taken from pens
suspected to have been used.

lid

/

chromatography.

(=

paper

container —|

=

Sl Tl

P

N\ solvent

Fig.5.1

(a) (i) State the number of dyes in ink M.

(ii) Describe one difference and one similarity between .
inks in samples 1 and 3.

difference

similarity

4024/2 Specimen paper
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solvent
front

(1]

[2]



s Identify with reasons the sample ink that could have
@) g OO been used to write the bad message.

ink

reason | 1

' ® (@)  Name one property that determines the distance travelled
T by a dye in chromatography. ‘

‘ (1]
: (i) The solvent travelled 8.0 cm and the dye nink 3 -
travelled 3.0 cm. ‘
i CaIculate the Rf value of the dye mto 3
[1]
(i) State the importance of R¢ values.
— [1]
(c) Explainv why the container in Fig.5.1 was covered.
[1]
[Total: 8]
402472 Specimen paper
[Turn over
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Section: B
Answer any four questions from this section.

(a) Define the term jonic bonding.

(2]
(b) - The table shows some physical properties of three compounds.
compound electrical conductivity melting point
naphthalene does not conduct low
copper (I) good conduction when in ‘high
chloride solution
ethane does not conduct low
(i) Explain why
1. copper (II) chloride has a higher melting point than
ethane,
[2]
2. naphthalene does not conduct electricity.
(3]

4024/2 Specimen paper
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6 y
(b) (i)  Describe and explain what happens when

1. solid naphthalene is added to water,
(2]
2. anelectric current is ﬁasséd through a concentrated
solution of copper (II) chloride
(2]
(c)  Element X has 9 protons and 10 ncutrons.
(i) Draw a diagram showing the full electronic structure of X,
()  State two physical properties of the compound formed
when X reacts with sodium
1.
fr Y, [2]
[Total:15]

4024/2 Specimen paper
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(a) Cast j.ron from the blast furnace contains 4 to 5 % carbon and
other impurities,

() Name one other impurity in cast iron.
(1]

(i)  Describe how the impurities are removed in the oxygen

lance furnace.

[3]
(b)  The structural formulae of butenedioic acid is shown in Fig. 7.1.
o H H ¢
S k¢
S =
HO OH
Fig. 7.1
(i) Give the empirical formulae of butenedioicacid
(1]

(i)  Describe how butenedioic acid reacts with

l. aquecous bromine

(1]
2. sodium carbonate
(1]
3. Magnesium
[1]

4024/2 Specimen paper
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ctural formula of the product formed when

7 . (b (@) Draw the S s with bromine.

butenedioic acid react

| (1]
- (¢)  Fig.7.2 shows the reaction ofethene molecules to produce N.
' ‘;C:_C/ i =~ product N
‘ H Hn -
Fig. 7.2
() Name
1. this type of reaction,
’ [1]
2 product N_
| - ‘ (1]
(i) Draw the diSplayed structural formula of N,
[1]

4024/2 Specimen paper
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(iii) - State any two uses of'the product N.

1.
5.3 (2]

(iv)  Describe how productN can be safely disposed from
the environment. '

(3]
[Total:15]
Describe how a pure sample of sodium chloride can be.prepared
fromsolutions of hydrochloric acid and sodium hydroxide of
known concentrations.
(4]

4024/2 Specimen paper
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(b)  Fig.8.1 shows chemical tests carried outon a salt to idcntify the

jonspresent in the salt.

colourless solution
of the salt dilute
'HNO,
d
aqucous. an
aqueous : Na,COj3 aqueous Ba(NO, ),
NaOH Y
Y
white precipitate bubbles of
formed gas given
B, o ~ off
2 White
excess aqueous " precipitate
NaOH :
/
colourless
solution
formed

Fig.8.1

(b) (i) - Deduce the cations and anions in the salt.

cations ’ ' [2]

anions ' [2]

(i) Iodide ions were suspected to be present in the salt.

Describe a chemical test and observations to show the
presence of the iodide ions.

3]

4024/2 Specimen paper
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9 A lstudent placed a few calcium granules in a flask containing cold water
co oure.d with universal indicator. The gas given off was collected in a
measuring cylinder inverted in water as shown in Fig. 4.

water
+

universal
indicator

calcium
granules
Fig. 4
(© @) State and explain any one observable change that occurs in the
flask.
observation
explanation
(2]
(ii) Name the gas produced.
[1]
(iii) Describe a test for the gas produced.
(1]
[Total:15]

402472 Specimen paper
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) steps in the manufacture of sulphuric acid.

9 Fig.5 shows the mair
wiste
Syl
A B C D [+ E
dry air r l
0O, cancentrated H 50,
Fig.5
(a) (i) Choose from the letteré A - E, the box that would be labelled
1. catalytic converter,
2. chimney,
3. purifier.
(3]
Identify one error on the flow diagram and describe how

(ii)

this can be corrected.

2]

4024/2 Specimen paper
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(@)

(b)

(@)

18

(iii)  State any one condition used in C and write the overall
equation for the reaction which takes place.

condition

(7]

equation

Describe how sulphuric acid is converted into ammonium
sulphate fertilizer.

(3]
[Total:15]

State

(i) two different physical properties of bromine and iodine.

1.

2.

(i) two similar chemical chemical properties of bromine
and iodine.

I

2.

(iii)  any two uses of chlorine.

il
2. (6]

4024/2 Specimen paper
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10 (b) Chlorine reacts with potassium bromide as shown.

2KBr(aq) + Clagg = 2KCl(ag) + Brag)

(i) State one observation made as the rcaction occurs.

[4]

(i)  Name this type of reaction giving a reason for your answer.

type of reaction

reason b [4]

(c) Explain why

(i) incineration is a controversial method of waste disposal

(i)  the use of landfills as method of waste disposal is being
discharged.
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(if)

(iii)
() |
(ii)

- ,
lfr(;), (i) |1. Copper Nitrate (Cu(NOy),

2. Copper (II) ions
1. Substance soluble in acid

2. Solution turned blye
CuOs) + 2HN O34y — Cu(NO3);(aq) + H,0¢,
Zn(s) + CuSO4(aq) - ZnSO4(aq) + Cu(s)

CaC03(s) - CaO(s) + COZQ)

(i)

(iii)

(b) | (i)
(ii)

V(H,50,) = 21.50cm3 = 250 4,3
1000

C(H,504) = 0.1mol/dm3

21.50
1000

n(H2504) =0.1x

= 0.00215 moles

Reaction ratio H,S04: NH,OH = 1:2

n(NH,OH) = 2 x 0.00215 moles

= 0.0043 moles
C(NH,OH) = n/V

25
= 0'0043/T666

= 0.172mol/dm3

They are gases

Effect on environment

Oxide | Use

Used by plants for
photosynthesm
o Fire extinguisher

co, :

e (Causes global warming

e Dryice for refri erators.
To bleach paper during its

S0, s

e [rritates the eyes and causes
breathing difficulties

manufacture
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Fractional distillation of air

3 1@ |

(i)
(iif)

®) | G

i No reaction because magnesium cannot dlsplace calcmm si
Vi senes than calcium. '

| Carbon dioxide is not soluble in hydrochloric acid since its also acidic

Left side: Anode
Right Side Cathode

Bromine gas X .
occur since there are no delocalisedv(free) electrons to condyg

No electr01y51s w111
electricity in the solid lead bromlde

Alumlmum fonns an outer coatmg that prevents the reactlon to take place.

nce its lower in the reactiyj

No reactlon because hydrogen is hlgher than zinc in the reactIVIty series, hence zinc

cannot displace hydrogen.

1. Reagent X —Avwater
2. Compound P — Ethanol
(ii) ethanoic acid
SRR
: -0
Hore G €
|  T~o—n
H iR
| (iii) | 1. Used ais a fuel
: 2. Used as a solvent -
3. Used to make disinfectaﬁts
(iv) | Ethene decolorize bromine water whilst no change with compotmd P
(b) | () | Amino Acid
(ii) | Can be broken down by hydrolysis (Addition of water)
5 [(a)]® 3 dyes
(i) T he dyes have different R valuee
| 1
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r/r’_ (i) | They have a single dye which is the same.
(iii) | Ink 2
Reason: same type of dyes as M
(b) | () Solubility in solvent
Adsorption in solvent
(ii) Rf — distance travelled by ink
distance travelled by solvent
3
8
= 0.375
(iii) | Used to identify pure substance by comparing their Ry values with the standard value
(©) To prevent evaporation of the solvent
6 | (a) Bond formed between a metal ion and a non metal ion.

() | @ |1. Copper (II) Chloride has a giant lattice structure that consists of strong ionic bonds
which need a lot of heat energy to break than the molecular forces between ethane
molecules.

2. Napthlalene has no free electrons (delocalised) to conduct electricity.

(i) | 1. Insoluble —does not dissolve in water. It solidifies and floats on top of water because

its less dense.
2. Copper ions discharged and also chlorine gas. Solution becomes colourless.
(c) | (D)

(i) -High melting point
-High boiling point
-Soluble in water
-Conducts electricity in molten §tate
-Compound is hard and crystalline
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A

Carboy,

b .
urnt by OXygen and are removed as volatile oxideg

®) | i
D cno
ii .
(i) 1. Bromine becomes decolouriseq.
2. Itreacts with carbonateg releasing carbon dioxide,
Na,C
2 03(aq) + 2(:3H7C00H(aq) - 2C3H7600Na(aq) + COZ(g) + HZO{l)
3. Itreacts slowly with magnesium to form a salt and hydrogen gas
Mg(s) + 263H7COOH(aq) - Mg(63H7COO)2(aq) + HZ( )
(iii)
H H H
O I , 0
>7<
OH Br Bt OH
© @ |q Addition Polymerisation
2. Poly-ethene
(ii)
’l‘.‘ H H ‘\
(11
5
'\ H H 1"‘0
(iii) -Making plastics bags
-Making cling film for wrapping food
-Making flexible water pipes
-Making insulation for electric wires
(iv) | It should be recycled to make new plastics
(a) -Mix HCl and NaOH

-Filter the mixture
-Boil to evaporate water
-leave the crystal to dry (Crystallize)
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(b)

(©)

(a)

(b)

)

(i)

)

(i)
(i)

)

(i)

(iif)

Cations:  AI3*, Zn2+

Anions: : §0,%”

:ﬁsléilsfl')lfvs;lz:g);: eWith dilute Nitric acid

-A yellow precipitate of silver iodide is formed which is insoluble in ammonia
Observation:  Calcium granules will disappear, forming a white suspension
Explanation: Calcium reacts vigorously with cold Watér.

Hydrogen gas B |

Use a burning splint and it burns with a pop sound

1. Catalytic Convertor — C
2. Chimney -E
3. Purifier -D

Stage B should not be there
Remove the stage

-Temperature of 450°C
_Pressure of 1 atmosphere
_Vanadium (V) Oxide catalyst

2504 + O2(9) = 2503(0)

-Sulphuric acid is mixed with ammonia
H2504(aq) + ZNHg(g) - (NH4)2504(aq)
_Heat the solution to evaporate

behind

-Crystals of ammonium sulphate remain

10

)

(i)

(i)

1. Bromineisa liquid while iodine is a soli'd' .
2. Todine has a higher melting point and boiling point than Bromine

Aluminium

t with chlorine

1. Reactstrongly with
th metals to form ionic salté

2. They both don’t react -
3. They react vigorously W1

-water treatment
-manufacture of bleaches

-making PVC plastics
-Making disinfectants
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(b)

(c)

(i)

U

(i)

-Making disinfectants

-Making solvents

Potassium Bromide which is colourless turns orange.

Displacement Reaction

Reason: Chlorine is more reactive, S0 it displaces the bromine

_It releases toxic fumes into the air
-Can release acidic fumes of hydrogen Chloride

-Produces significant quantities of biogas by anaerobic decay of biological materjy,
-The gas seep into the atmosphere where it can form mixture with air :

_some dumped materials are not biodegradable
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The graph shows a cooling curve of a substance, P.

A
i
g
| g _‘\
8 |
(o Yo z\
 time/minutes i
Scctidn Y7 represents
A boiling.
B liquefaction.
C melting.

D solidification.
Which change of state représents sublimation?

solid — liquid
gas - liquid
liquid — gas
solid —» gas

oW
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An amino acid has an Revalue of o 75

solvent .. f

front 0 [T T temeeaaoll] 12cm
A_ ———— llcm
B ¢——! Ocm
C e " 6cm

5 .
start ‘ A/

line [T ST e S e i

Which of the components A, B, C or D in the chromatogram could be the amino acid?

The table shows the boiling points of some gases present in the air.

gas beiling point/°C
argon -186
carbon dioxide ' -78
nifrogen -198 .
oxygen -183

On cooling the air, which gas will be the last to condense?

A argon

B carbon dioxide
C nitrogen

D oxygen

5071/1 N2016
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The diagram shows the positions of some elements in the Pe

I II

Q

; 4
riodic Table.

Ol Iv vV VI VI VII
R.

metals

{ransition

' Which two elements are most likely to react togethe

Pand Q
RandT -
QandR
Qand S

r to form a covalent compound?

»

The ion of 2 non-metal has the symbol X*".

A
B
C
D

AbLX
AlX;

- ALXp

ALX;

What will be the formula of the compound formed when it reacts with aluminium?

Which atom A, B, C or D forms an ion with a charge of 27

atom proton number
A 6

B 8

C 12

D 15

507171 N2016

Scanne: d with CamScanner



S

The molecular formula ¢
fthe Compound formed by phosphorus and hydrogen is

A P5H.
B PH:;.
C PsH.
D PHs,

What is the mass of potasgiy

potassium iodide solution? 1odide, K/, needed to prepare 250 em?® of 0.05 mol/dm’

A 1250 g
B 830 g
C 208 g
D 001g

A volume of 25 cm”® of 2.0 mol/dm? soluti "
; . solut f ; .
250 cm’ volumetric flask and made up to lt(}):el: Sn::lclp hu‘nc asld s ESEsiEaEC i

How many moles of sulphuric acid ended up in the flask?

A 0.050
B 0.020
C 0.200
D 0.500

JLN2016
5071 [Turn over
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‘ ‘ " ing action.
11 The diagram shows the effect of adding substance Xtoare

Key
A E,= activation energy

- without
X
potentiai ‘ i

Cenergy - | reactants R with X
products

.

\What is the effect of X on the reaction?

e A The potential energy of the reaction increases.

"B The potential energy of the reaction remains constant.
' C The potential energy of the reaction decreases

D The rate of reaction decreases.

‘A mass of 8.8 g of calcium was reacted W1th eXcess aqueous hydrochlonc acid to produce
calcium chloride, CaClz

~ How much calcium chloride was produced?

A 880g

B 22Z0g
C 154g
D 111.0g

13 What is the concentratlon of calcium chloride, CaClyg), soluti 0 g are
dissolved to form 250 em® of soiutmn? %aq, Solution when 11.10 g ar

A 0.400 mol/dm !

B 0.100 mol/dm’ -
C 0.025 mol/dm’

D 4.00 mol/dm’®

SOTUIN20I6
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15

16

17

7

The diagram shows a Liebig’s condenser

At which point does the cooling water enter the condenser?

A
B
C
D

The combustion of ethane, CoHg(y), in excess oxygen is shown by the equation

P
Q
R
S

Q

2C2H6( g + 702(g) —OH 20(8) + 4C02(g) "

What volume of carbon dioxide is formed when 20 em® of ethane is completely burnt?

A

B

C

D

' 18 :
TLe nucieon number of the isotope of oxygen, MO

A
B
C
D

Which quantity is the same for one mole of

w

10 cm
20cm”
80 cm
40 cm

wWow W

8.

10.
18.
26.

chloride, NH4CI?

0"

volume at s.t.p

number of protons

number of particles

volume at r.t.p

5071/1 N2016
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18

19

20

21

8

What is the ore from which aluminium is extracted?

A Haematite

B Cryolite
C Pyrites

D Bauxite
A drug, amphetamine, has the formula C,H3N.

The relative molecular mass, M;, of amphetamine is

A 1305
B 108,
C 23,
D 3

A portion of § g of marble chips was reacted with excess dilute sulphuric acid.

What would be the effect, on the initial rate and final mass of the product of using
powdered calcium carbonate instead of marble chips?

initial rate final mass
A increases ‘ less
B increases remains the same
C decreases increases
D remains the same remains the same

Which electronic configuration is correct for an element in Period 2 of the Periodic
Table?

“

gAawy
NN RO
oogo’""

~

-
00 =t
~
p—t

5071/1 N2016
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2 8¢ gen and
2 established. lodine are allowed tg react until a dynamic equilibrium 18
Hyg + Iy == 2H1,,
Which graph shows the ¢p i : .
reaction? . rect information on changes of volume of gases for this
A A B
Hr
volume/ . volume/
cm’ om’
H,
time/s
C D
A A
H, H,
volume/ volume/
Cm3 Cln3
HI
time/s time/s

507171 N2016
[Turn over
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10

The reaction between copper (II) oxide and hydrogen is an examr'e of

A an oxidation reaction.

B a reduction reaction.

C a neutralisation reaction.
D a displacement reaction.

The graph shows a titration curve.

A
10

8 -

H of
solution 6

4 -

2 -

L.

0 >
volume-of acid added

This curve can be produced by the titration of

A NaOH and HCL.

B NH3 and CH3;COOH.
C NH; and HCL

D NaQOH and CH;COOH.

Scanne: d with CamScanner
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25 The scheme shows some reactions of 3 solution P

W
Solution P

NaOH(aq)

y
gteen
precipitate

air

4

brown
precipitate

Solution P could be ' : .

A aluminium sulphate.
B iron (IT) chloride.

C copper (II) sulphate.
D iron: (IIT) chloride.

26  Which pair of metals will produce the lowest voltage when used as electrodes in a simple

cell?
A copper silver
B magnesium silver
C magnesium zine
D zinc Copper.

s071/1 N2016
= [Turn over
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28

29

Which statement explains why pure iron

QW

12
is rarely found in nature?

the construction industry
ith oxygen to form an oxide
th carbon dioxide to form a carbonate

th water to form an oxide

jron is very useful in
jron readily combines W
iron readily combines wi
iron readily combines wi

Which process does not use oxygeﬁ?

A
B
C
D

combustion of fossil fuels -’
oxidation of metals
photosynthesis in plants
respiration in animals

Why does graphite act as a lubricant?

Taw»

It has a giant molecular structure.

It has a high melting point.

It contains delocalised electrons,

Its atoms are in layers which slide over each other.

S071/1 N2016
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30  Theresults of chemical tests cartied out on a compound, Q, are shown

—\
test

result

bromine water
was added colourless solution produced

aqueous sodium carbonate was added

a gas produced that turned limewater milky

What could be compound Q?
H H H 0
A I N
H—C—Cc—¢c—c—0—H"
I
H H H
H H H
[
B H—C—C—C—0—H
.
H H H
H H
|
C H—~ C=C—C—C—0—H
I .
H H H H
H 0
[l
D H—C=C—C~C—0—H
.
H H H

- Which is not-a property of ethane?

high boiling point -

gas at room temperature -
insoluble in water o
a non-conductor of electricity

5071/1 N2016
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-32

33

34

14

A gas,
What could be gas ¥?

A ethane

B ethene,

C ethanoic acid
D ethylethanoate

The equation shows how an organic compound X is produced.

CoH4 + H,O0==X
What is X7
A CH,CH,;0H
B CH,CH3 -
C CH;CO:H :

D CIfI3C02CH3 -

Which polymer is formed from the monomers shown?

Y. does not decolourise bromine but burns in excess oxygen to give CO, apq Hyg
s 2,

o) 0
o Tl P
(H— O\=—C ¢ —0
H H

A terylene

B starch -

C nylon

D polythene >

Scanne: d with Cam

Scanner



35

36

37

38

15

The diagram shows the structure of an organic compound
pound.

g H
L c—o0—¢—q
‘ [
_ %l) C
C —C—o0—¢—n
T
L t+—C—0—c—H
I
_ H
| 1
The symbol, { , in the structure represents
A an alkyl.
B an amide.
C an ester.
D a peptide.-

What type of reaction occurs when ethanol is converted to ethanoic acid?

A reduction
B oxidation
C = condensation

D dehydration

Which polymer is natural?
A nylon

B poly(ethene)

C starch

D terylene

Which solution reacts with ethanol to produce an ester?

A aqueous ammonia
B ethanoic acid

C ethylethanoate

D hydrochloric acid

507171 N2018
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39

40

: olecules‘?
Which element is not present 1 proteilt m‘
A carbon
B nitrogen-
C hydrogen- |
D chloring - | ‘
The diagram shows the structure of 8 hydrocarban- » ‘
CH3'“"‘; ? S CHS |
H

The structure shown is an isomer of

A propane -
B butene

C propene

D

butane
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Section A

Answ . sti
er all the questions in the spaces provided,

The electronic configuration of anelement X is 2, 8. 3

(a)  State, with a reason,

()] the period to which X belongs

reason -‘ 2]

(i)  whether X is a metal or a non metal.

redason 2]

()  Xreacts with fluorine to form an ionic compound, W.

p P
i
£

(i) Give the formula of the ion formed by X in the formation
of W. .
(1]
(ii) Draw a ‘dot’ and ‘cross’ diagram of W. |
(2]

5071/2 N2016
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Centre Numoes

~alividale NUmober

—

1 (¢)  Explain why W

(i)  does not conduct electricity in solid state, .

{1]

(i)  is aninvolatile solid at room temperature,

[1]

(i) readily dissolves in water.

[1]

[Total: 10]

2 State the method of separation, giving a reason, for each of the following

mixtures.

(@) A mixture of petrol, diesel and paraffin.

method

reason

[2]

507112 N2016
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Iﬂ Candidate Number

4

(b)

A mixture of amj : -
of aming acids (Lysine; glycine ang glutamic acid).
method '

reason

—_—

(2]

(¢) A mixture of solig ammonium chloride and sodium chloride.

method

reason

(2]
[Total: 6]

(8  Choose, from the list, the species that matches the description:
8i0,; CO,; MnO;; SO,; NH,

(i) turns damp red litmus paper blue

(i)  amacromolecule

(iti)  produces acid rain

(iv)  an oxidising agent

[4]

5071/2 N2016
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()  Complete Table3.1t0 show the bonding and uses of the given substances.

Table 3.1
substance bonding s
chloririe
copper
silicon
(6]
[Total: 10]
(a)  Define the term dynamic equilibrium.
[1]
(b)  The chemical equation for the reaction of nitrogen and oxygen is:
' ]
Nz(g) + 02(8) = ZNO(g) AH® = +360 kJ/mOI
(i) State whether the reaction is endothermic or exothermic?
[1]
(i)  Describe the effect of
L. cooling the reactants,
(1]
2. removing nifrogen monoxide, NO, from the reaction
mixture.
(1]

5071/2 N2016
MTuarn over
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(c)

(b)

Centre Numpey Candidate Number

i

]
(1) State the method . )
is formed. by which bar um sulphate, an insoluble salt,
A [1]
(i)  State two substance hi :
sulphate S, Which react to produce barium
1,
> [2]
(iii) Gi}:,}? ‘theI three steps required to obtain a pure dry sample
of the salt. ,
step I ' m
step IT: ‘ [1]
step IIT: [1]
[Total: 10]
') Define the term unsaturated hydrocarbon. |
(1]
(ii) Give one use of an unsaturated hydrocarbon.
(1]
Describe chemical tests, including observations, used to
distinguish between
()  CH,CH,and CH, =CHy
-
-
[2]
-

5071/2 N2016
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=

(b)

(c)

)  CH,CH,OH and CH,COOH.

Table 5.1 shows some properties of two organic COmPO“nds'

Complete Table 5.1

Table 5.1

structural formula

homelogous series

functional group

T
H—-—?-C')—-O-—-H
H H

alcohol

H Q
[l
H—C—C—OH

307122 N2016

' [Total: 9]
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Section B

Answer any thy 1
Y tiree questions from ghis Section in the spaces provided,

a Sodium sulphite, :
iy odium chlSride :I f »50s. reacts with hydrochloric acid to produce
> Stlphur dioxide and water. The equation for the reaction is

Na,S0;3 +2HCl——2NaCl 4 50, +H,0.

() Write an jonic equation for the reaction.

(i)  State any one observation made during the reaction. .

(iif)  Describe a test for the gas evolved.

(iv)  State one use of the gas produced.

51

Given that 12.6 g of sodium sulphite reacted completely with

(b) odiut
20 ecm® of hydrochloric acid.

Calculate

. -3 ‘ . B
@) the concentration, 11 moldm ~, of the hydrochloric acid,

5071/2 N2016
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).

d
6 ®) (i) volume of the gas evolVe

at room temperature.

[5]
[Total: 10]

1 Q
A hydrocarbon, X, of relative molecular mass of 42 COH?IStS of 85.7% C .

and 14.3% H.

(a) ()  Calculatethe empirical formula of X,

(i)  Deduce the molecular formula of X,

507172 Nag g

Scanned with CamScanner
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C
lﬂ © Candidate Number

10

State, with
s a reason, the homologous series to which X belongs?

homologous series

reason

(2]
(i)  Describe a test to identify X.

2]

Under suitable conditions, X can undergo polymerisation.

)] State the type of polymerisation.

(i1) State any one suitable condition for the polymerisation
of X to occur

(i) Drav;/ one repeat unit of the polymer.

Give one use of the polymer.

(iv)
- — [4]
[Total: 10]

5071/2 N2016
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D e . eoft
(a)  The reaction scheme shown in Fig. 8.1 describes sorm
Zn?* and Fe** ions.

solution containing
74" and F&ions

add aqueous
sodium hydroxide

. SR
Fe“ gives
Za™ gives a green
a white pregpitﬂte
precgntate B ,
exposure
to air
Y
reddish-brown
precipitate

Fig. 8.1
(i) ~ Write down the chemical formula of the

1. white precipitate A,

2. green precipitate B.

X3 N s LS
(ii) aniim]; the type of reaction that forms the precipitates A

507172 N2016

[Turn over
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(a)

(b)

Candidate Number

E Centre Number

W

12

(iif) g(escr}be with the aid of chemical equations the effect of
- exposing the green precipitate B to air.

| [5]
Describe what happens when
) a sample of calcium carbonate is heated,
(i)  copper is added to dilute hydrochloric acid,
(iiiy  carbon dioxide is bubbled through lime water,
(iv)  wateris added to white crystals of copper sulphate.
A
e [5]

[Total: 10]
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dine are Group (VID) elements,

1 io
Chlorine, promineé and

(i) State the
tempetature.

f ee elements at room
:cal states ©
physica

chlorine///

jodine _ _
(i) ~Nameany one source of chlorine.

P

State any two uses of chlorine.

(i)

1.

2,

(b)  Table 9.1 shows allotropes of carbon and some of their uses.

Table 9.1
allotrope uses
{ graphite . lubricant
L 2, electrodes
diamond l. glass cutting

2. _jewellery

() Deﬁne the term allotrope

\\\‘

\\-

507172 Nagy6
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E%Q Candidate Number

14
@ () Explain why diamond is used for
L jewellery
2, glass cutting
(i)  Explain why graphite is used as
1. a lubricant
2. electrodes.

%

N

(3]
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DATA SHEET

The Periodic Table of the Elements

Group
i 1l i Sy w v Y| vii 0
@ v b
H He
: , Heiier
; . " 12 14 1§ 18 2
Li Be B c N 0 F Ne
Lebken Bonghon Born Catban Nogon Oxygen Flaosine Heon
3 4 5 3 7 8 9 10
2 24 7 28 A 2 355 4
Na Mg Al Si P S Ci Ar
Becum Magrosamm A S¥oon Pheaghones Sudbdot Chioring Aea
n 12 7 14 18 % . 7 18
38 I‘ 40 45 43 st 52 55 5 59 58 84 [ 0 N 75 b £ B4
K Ca Sc Ti \'4 Cr Mn Fe Co Mi Cu Zn Ga Ge As Se Br Kr
Polzsanm Calean Scandom Tensdom Yaresun Chwomasm Morganese ¥on Cobat Wicked Coppre e Galon Garmankun Arscse Selonium Brorice Keypten
19 20 21 b prxd 24 25 26 7 ' 28 29 I 31 32 33 R as 35
85 [ 89 a1 0 85 109 103 108 108 112 15 19 172 128 127 - 131
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag cd In Sn Shb Te 1 Xe
Seuadum T £
Szu.&s_ - " Yerkew Zeeatkiam ::&.5. MMSEE. b.n.ig tv&!{._ amg .Sg o Sver .So&.!a .5.&5. - Te 3?35. ﬂaﬁﬂ! ” loding 0 Xeaer:
133 137 139 178 191 184 166 180 12 188 197 201 204 T 22
Cs | Ba La Hf Ta w Re Os Ir Pt Au Hg Ti Pd Bi P
o At Rn
Cosaars Bekrs Laatharan Hobrs T Francn Platun Thatum Bheash Pedoshn Astoltnn
54 5 <7 N 73 e V&ﬁion.w: 75 Nﬁg uﬂ!ﬂﬁn 7 7% o ng 8 82 el E-] A . 8 gg.
226 27
Fr Ra Ac
Fiinows Razom Actineury
87 83 ) 1
*58-71 Lanthanoid series 1o H by 150 by by s 162 168 187 169 i) 175
t80-103 Actinoid series MM. Pr . Nd » Pm Sm . Eu Gd Th Dy Ho Er Tm Yb Lu
: 53 8 & & ® o | e i 7 e b A . W
-] B = mlative olomic mass 2 28 - = s "
K X { X=amic ,
ay atemic symbol Th Pa u Np Pu Am Cm | Bk Ccf Es Fm Md Ne Lr
b b = proton (atomic) Number | gy | g | tammn | Menelm | Pl o | S | e | Odbmam | pretenten | Femon | Mendsihen | Mobsion | (mewches
] 87 s8 2] 100 101 _ 102 103

The volume of one mole of any gas is 28 dm® at room temperature and pressure (r.t.p.)

5071/2 Insert
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(i)

U
(ii)

(if)
(iii)

—— | Period 3

Has three shells
Metal

Has a valence 0f(3) €asi
\ SI€er to
<table fon: loose three electrons than to gain fi lect to f a
1ve electrons to form

X3+/Al3+ .

S . B B
Tons are bound by strong ionic bonds/Ions are not free to move
Strong ionic bonds

W is an ionic compound

(ii)
()
(ii)
()
(ii)

Fractional Distillation

The mixture consists of components that have different in boiling points

Paper Chromato graphy

The components differ in their rate of solubility in solvent

Sublimation

Ammonium Chloride sublimes when heated

(M)

(ii)
(iif)
(iv)

NH,
Si0,
S0,

Mno,”

Chlorine: ~ Covalent bond
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Copper :  Metallic Bonds

Silicon:  Covalent Bonds

Electric cables/coins/Alloys

Electronics

e rate of the forward and backward reactiong

(a)

(©) mr

(b) | @)

(ii)
1

(i)
1

(iii)

State of a reversible reaction in which
the same.

Endothermic

Backward (exothermic) reaction is favoured

Forward reaction favoured

Precipitation/Displacement Reaction

BaClz/Ba(N03)2/Ba(0H)2
H,S0,

Step 1: Precipitate

Step 2:Filter

Step3:Dry

5 ()

(b)

(c)

)

(i)

-A hydrocarbon with a double bond between the carbon atoms. Not all the carbon atoms

are bonded to their maximum number of four other atoms.

Used to make useful industrial chemicals and products e.g.
-solvents (ethanol)

(i)

(ii)

-fuels (ethanol)
-vinegar (ethanoic acid)
-important plastics (polyethene)

CH, = CH, react with bromine in an addition reactions and decolorizes the bromine fro
reddish — brown to colourless. With CH;CH, only the addition reaction occurs but the
bromine is not decolorized.

§H3 C H20H2£eact with 0, to form ethanoic acid. In the reaction acidified dichromate (V)
1ons; C1,0,°" (orange) are reduced to green chromium dIm,c r3+(aq)

—0—H-—

Carboxylic Acid
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are

503_ +2H* - S02 + H20
Sulphur dioxide j .
s Produceq With a pungent sme]| — like of rotten cggs
ges.

Place a drop of acidifi
1ed i i
then place it in the gag, IZ ?(tj?fsis'(‘i‘m dichromate (V1) solytion on a piece of filter paper and
A €d orange potassium dichromate (VI) paper turns green.

Manufacturer of Sul i :
phuri

Food preservativeg cacd

Bleaches

Paper Making

(i) | NayS0; + 2HCI - 2NACL+ 50, + 1,0
2

12.6
n(Na,S03) = ==
( 2 3) 126

0.1mol

Reaction Ratio from equation is 1:2

n(HCl) = 2 x 0.1mol = 0.2mole

n(HCl) 0.2
HCl) = =
c(ACL) v(HCL) ~ 0.02
= 10mol/dm?

V(50;) = Vyy X n(S0,)

=28 x0.1
= 2.8dm3
Carbon (O) Hydrogen (H)
85.7 14.3
12 1
7.142 143
m 7.142
I
S U B
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Empirical formula is CH,

(ii) | Let molecular formula of X be ChHan
M.(CyHyp) =12 xn+2 X1

= 14n

14n = 42

n=3

Therefore molecular formula is C3Hs

(b) | (i) | Alkene

Reason: It is unsaturated/has a double € =C bond

Test : Add aqueous Bromine. The aqueous bromine is decolourized.

(¢) | () | Addition Polymerization

(ii) | High Temperature
High pressure
Catalyst

(iii)

H H|
C ‘C
CH, H

(iv) | Plastic (bowels)/bottles/dishes/buckets

8| (@ |
2 | Fe(OH),

(ii) | Precipitation
(iii) | Fe?* oxidised to Fe3*
Fe?t > Fe3t + e~

(b) | (i) | Decomposition to CaO + CO,

Scanned with CamScanner



(iii)

)|

(i)
(i)

(b) | )
(ii)

(iif)

[ Cu does not react

Lime water turns mijlk :
Y, Whlte e 5
CO; reacts to form CaC 0, Precipitate i formed

Blue colour is observed

Chloride:  gas
Bromine:  liquid

| Iodine: Solid

Electrolysis of brine

Water treatment
Bleaching Agents
Manufacture of Compounds

Different forms of the same element

Hard
Glitters/reflects light

Slippery
Inert
Conducts electricity
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oAaw > r o Sawmy

decanting
filtration
sieving
winnowing

example of a solid with 5 giant molecylay structure j
e is

iodine.

ice.

silicon (IV) oxide.
magnesium oxide,

Which statement explains why copper wire conducts electricity?

A

Copper atoms gain electrons,
Copper atoms lose electrons.

The “sea of electrons” can move.
The “sea of electrons” do not move.

Scanned with CamScanner
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i ide.
: nesium 0X1
Magnesium reacts with 0Xygen to give mag . )
re of magnes;j ‘
Which dot-and diagram correctly repr esents the STt gnesium OXideo
ich dot-and-cross di | o ,

—

+1

[Turn 0¥
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| 4
sificon (IV) oxide is used in making Ceramics becy
use it has

A an ionic lattice structure,
B a giant molecular structyre,
C a metallic structure,

D a simple molecular structure,

which one 1s 2 property of the product formed between hydrogen and carbon?

Has a high boiling point.
Does not conduct electricity,

There are .electrostatic forces between the molecules
Does not involve sharing of electrons. -

T AQw»

: : 10 4
Which statement is true about isotopes of boron, 5 Band B,

)
They have the same proton number but different mass number.
They have the same number of electrons but different proton number.

They have the same number of protons and neutrons.
They have the same number of electrons and neutrons.

(~NeN--itg

The charge on the hydroxide ion is

A +2.
B -2.
C +1.
D -1.
A mass of 3.9 gofan element, Z, reacted with oxygen to form 4.7 g of the oxide, Z20.
What could be element VA
sodium
potassium
lithium
hydrogen

oW

507171 N2017
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11

12

5 100 cm’ of air were passeq over, 13
: tug

en
rred wh
The equation shows a reaction that 0ccU :
excess copper in a closed container.

2Cuys) + O — ZCUO(S)

) 9
What was the new volume of air after cooling

3 ! .
A 20 om_ 14
B 50 cm
C 80 cm’
D 100 cm®

n according to
Hydrogen peroxide, Hz02, decomposes to form water and OXyge g to the

equation.

21,0, — 2% 2H,04, + Ongp .
The volume of oxygen produced at r.t.p was 60 cm’. | |
[1 mole of gas at r.t.p. has a volume of 28 dm’]

What volume of hydrogen peroxide was used?

A 30cm’

B 60 cm® ‘
C 120 cm® |
D 1200 cm® \

A volume of 20 cm’ of 0.25 mol/dm® sodium hydroxide reacted completely with 25 cn’ of |
nitric acid. The chemical equation for the reaction is \

‘NaOHq) +'HN03<aq> = NaNOjeq) + H;0(y) ' \

What was the concentration of the acid?

A 0.2 mol/dm® \
B 0.25 mol/dm’ %
C 12.6 mol/dm* ‘
D 0315 moldm®

*

5071/ "
IN2017 |
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acts with N,O . 8
20H(q T€8C 204(g) accordip
N g tOA the equatiop.

N2Os(g) * 2NaOHgeg) = NaNo,, + Hy00+NO
) 2(g)

3
A 80 cm3
B 40 c_m3
C 20 cm
3
D 0.08 cm

i show i
The diagram s the electrolysis of copper (II) sulphate solution using copper

eJectrodes.
—iHH—

copper 7\
elgctrod\es — ]

N

. . copper(Il)sulphate
solution

L L

Which graph correctly shows the change in mass of the anode with time?

A B
A \
mass/g mass/ g
: time/min
time/min
D
C \
A 1
mass/g
mass/g /_/
L/—y
. time/min

time/min 597111 N207
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17

18

19

7

Organic waste | -
alise the acidic solution’

Which compound can be used to neutr

A calcium hydroxide
B calcium chloride
C potassium nitrate

D potassium sulphate

‘ . -
Which one is not a product of the electrolysis of brine

A chlorine

B hydrogen

C oxygen

D sodium hydroxide

Powdered calcium reacts with sulphuric acid as shown by the equation.

Cagy) + HaSOuaq) = CaSOu(ag) + Hage)

The speed of the reaction can be increased by

A using granules of calcium,

B adding dilute sulphuric acid.
C warming the mixture.

D adding less powdered calcium.

Vanadium (V) oxide is used in the Contact Process for the formation of sulphur trioxide.

What is the effect of the vanadium (V) oxide on the reaction?

A ?ncreases the yield of sulphur trioxide
B mcreases the kinetic nergy of the reactants

C speed up the rate of the forward reaction

D lowers the speed of the Teverse reaction

Which one is a redox reaction?

” 20+ 2HCl(yq) — ZnC]
H(aaq) + OH(;q) **Hzom

B
g Aoy +30H, > Al(op)
AlzCl(,(g) -~ 2A1C13(g)

2aq) + Hyg

3(s)

Scanned with CamScanner
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2

n

3

7]

5

8

Wwhich statement is correct about a}} acids?

A They contain hydre
B They react with oxideg t
¢ They react with some form a salt ang hydrogen.

etals t
D They can be electrolysed to pr?)(li)\l;gg ;;ii?g;er -
n.
Which pair consi§ts of amphoteric oxides only?
A SO, and CO, .
B ZnO and MgO
C AhLO;3 and MgO
D Zn0O and AL,0,

A white precipitate was obtained when acidified barium nitrate was added to a 5oluti6n.

The ion present in the solution could be

o oW >
Q

What can be deduced from the symbol ' Z?

The element is in Group (VII).

The element forms an ion of charge -1.
The element has an ion of charge -3.
The element has an ion of charge +3.

20w

Which element is a metal?

A berylium

B boron

C  phosphorous
D sulphur

Which element shows the sa

A chlorine

B nitrogen

C magnesium
D sulphur

5071/1 N2017
N
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me oxidation number in its compounds?
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27

28

9

sium bromide

An aqueous solution containing potas

substance Z.

What could be substance Z?

A potassium chloride

B potassium iodide

C  chlorine gas

D iodine

An example of an endothermic reaction is when

d reacts with sodium hyd{oxide.
ces copper (If) fons in aqueous so!

dissolves in water. -
lves in water.

A sulphuric acl ution.

B magnesium displa
C ammonium nitrate
D sodium hydroxide disso

The products of decomposition of magnesium carbonate by heatin

magnesium and carbon.
magnesium oxide and carbon dioxide.
magnesium oxide and carbon monoxide.

magnesium and carbon dioxide.

Tawy

S071/1 N2y
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, The diagram shows the Blast Furnace for the extraction of iron.

/—\ Y + limestone + iron ore

Whatis Y? -

A coke N

B calcium silicate
C silica

D

pig iron

nnnnnn d with CamScanner
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31

32

33

34

11

: amounts is
A gas present in car exhaust fumes in large

nitrogen

carbon dioxide
carbon monoxide
water vapour

AW

Why is aluminiumn oxide dissolved in molten ¢

A to lower the melting point of bauxite o
. . o

B to prevent the reaction of electrodes V\"lth e}lum?;ﬁ " ite

C cryolite increases electrical conductivity of mo

D aluminium oxide forms a protective layer

Which set of conditions would give an in

temperafure pressure
A high - high
B low low
C low high
D high ‘ low

Which is not a use of sulphur dioxide?

A bleaching agent

B paper manufacture
C food preservation
) neutralising acids

Which compound is an alkane?

A CH;CO,CH,
B C;HsOH

C CgHis

D CeHi2

i : 5071/1 N2g19

and becomes unreactive

crease in the yield of ammonia?
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36

which compound decolourises aqueous by
Mine?

12

T — 0 —mx

Which compound can be oxidised to produce ethanoic acid?

CAaws

" CH;CHs

CH3;CH,CH;
CH;CH,OH
CH;CH,CH,CH,OH

5071/1 N2017
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37

The structural formula of butanol is shown.

H
l

C
I

H

H
l
—_C -
l
H

H

e s BN« o
-
45
b
HICI.C'IW
]
oo
& /Q
Q
8
2 !
s e
g |
2 HICIIA_.VIO
g =
2 _
m HI.C..IC..IH
2 _ m
S i
= <

5071/ NZO”
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40

14

which substance can be yge
acid, CH3CO2H?

A glowing splint

B bromine water
sulphuric acid

p  blue litmus paper

stance, X, reacts with i i
A sub X, S with its own Oxidation product to give an ester

¥ could be

A butane.

B butene.

C butanol.

p  butanoic acid.

Part of a polymer is given as:

H ¢a H o H (g
T N R R
—C —C—C —C—C —C —
I
H

I I |

H CH. H CH CH,

3 3

Which formula shows its correct monomer?

A C,Hs;C! -
B CHsCl
C C;H;Cl
D C;H;CI

so71/1 N2017
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(b)

Candidate Number

Fig. 1.1
1g- 1.1 shows an experimeny that was ygeq
S¢d to demonstrate diffusion
glass tube
| 9
i
cotton wool : white fumes
soaked in concentrated of ammonium " €0tton wool
ammonia chloride - soaked in concentrated
' hydrochloric acid
Fig. 1.1 .
) Define the term diffusion.
(1]
(ii) Explain why the white fumes were formed at the centre of the
glass tube.
(2]
(ili) Writea balanced chemical equation for the reaction that produces
the white fumes.
I — 2]
)  Name the method that can be used to
1 obtain pure water from sea water,
[1]

5071/2 N2017
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st =TT v
l\l\ - "
Centre Number Cand%
2
Section A

Ul the questions in the spaces provided.

e diffusion.

:xperiment that was used to demonstrat

cork stopper

glass tube

o
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separate amino acids in a mixturc.

® O =

(i)  Explain why foodstuffs should be pure.

[1]

(i)  Describeand explainhow a pure liquid can be identified.

Y

[2]
[Total:10]

Fig. 2.1 shows bonding in ammonium nitrate. Valence shells only

are shown.

@

+

Key x - Nitrogen electron
O - Oxygen electron
e -Hydrogen electron

Fig. 2.1

)] Label, on the diagram, a double bond. (1]

5071/2 N2017
[Turn over
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Centre
lﬂ Candidate Nmtlj

4

@ (i) Write the formula of ammonjum nitrate

[1]
(iii)  Define the term valence.
(1
(ivy Name the type of bonding shown between
1. nitrogen and oxygen,
2. ammonium ion and the nitrate ion.
2]

(b)  State any three physical properties of ammonium nitrate.

1, //’//
2. //

3 (3]

- | [Total: 8]
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(a)

Centre 22— T

5

sofa concentrated solution of sodium

Fig. 3.1 shows the electrolys

chloride.
Hr—
f———bcaker

":—___ concentrated
sodium
chloride

000000 .
[N NN |‘l'|'|'|'|'l'|'t‘l“'

i
‘|

i
|
ll

carbon

electrodes
, Fig. 3.1
@) Label, on the diagram, the anode.
(i)  State the observation made at the cathode.
(iii)  Describe and explain what happens when blue litmus paper is
placed near the anode.
(ivy  Explain why red litmus paper turned blue when it was placed

near the cathode.

5071/2 N2017
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(a)

() Define the term

L. mole,

2. Concentration,

—_

() A massof | .
11 mass of 20.0 of nitr .

of distilled water, ¢ 214, HNO;, was dissolved in 200 cm’

Cal ;

alculate the concentration of the resulting solution.
(2]
[Total: 9]
Fizzy drinks are made by dissolving carbon dioxide under pressure
and tightly closing the bottle. The reactions that occur are as
shown in equations 1 and 2.
1 COyp = CO209)
2. CO20q + H200 H2CO3(aq)

(i) State the meaning of the symbol == in equation 1.

e ()

' arbon dioxide on the pH of the drinks.

()  Deduce andexplain the effect of ¢

- (]

50712 N2017
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7
(b) Nitrogen can be produced from ammonium salts as shown in Fig. 4.1,
mixture of
ammonium
chloride and
calcium
hydroxide hard glass test tube

glass wool copper (IDoxide

calcium
heat ' chloride heat

Fig. 4.1

Ammonium chloride reacted with calcium hydroxide to produce

ammonia.
The ammonia was oxidised by copper (II) oxide to produce nitrogen,

copper and water.

(i) State the role of calcium chloride.

(1]

State the change in the oxidation state of nitrogen.

(i)

(iii)  Give one industrial use of nitrogen.

507172 N2017
[Turn over
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. li Candidate Numtj

8

(iv)  Write a balanced chemica] €quation for the reaction that oceurs

b)
4(

1. when a miXture of : ] ‘
. ammonium ch
hydroxide is heated, chloride and calcium

(2]

2 | between copper (IT) oxide and ammonia.

(2]
[Total: 9]

&

Fig. 5.1 shows the structure of an organic compound, A.

: (3)
H
0

H
H — (\\3———0—"‘C</
H

OH

H
Fig. 5.1

(i) Name compound A. -

formula ofan alcohol that is oxidised to

‘ 1
i Give the structura
W produce compound A-

(1]
507112 N2017
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(a)

(b)

Candidate Numy
Cr

9

needed to convert

the alcohol to A.

(iij) Name the reagent
(iv) Name the type of reaction that occurs when compound A
reacts with sodium carbonate.

Write a balanced equation for the reaction in (iv).

v)

(2]
Compound A is an important ingredient in animal feeds.
Suggest why compound A is suitable for this use.
_ B
[Total: 9]

50712 N2017
vel
[Turn?

Scanned with CamScanner



@

(i)

10

Section B

nswer any three questions from this section in the spaces providea’.

Table 6.1 shows results of tests carried out on water flowing out ofa

fertiliser producing industrial plant.

Table 6.1

[tests

- ]

observations

1. to a portion of the waste
sodium carbonate
was added

bubbles of gas that turned lime
water milky

2. to a portion of the waste
‘aqueous sodium hydroxide
was added, followed by
aluminium foil and warming

white precipitate
soluble in excess

ammonia éas produced which
turned damp red litmus paper
blue '

3. to a portion of the waste
aqueous ammonia was added
until in excess

white precipitate
soluble in excess

(i) State the deductions that can be made from each test.

test 1

test 2

test 3

Ammonium ions, NH ;, were also present in the waste.

1. Describe a chemical test that confirms presence of

NH} ions.
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11
@ () 2 State the observation made from the test?
3]
() )] Name one of the fertilisers produced in this ,i'hdustrial plant.
(ii) Suggest one environmental problem the waste from the plant is |
likely to cause. |
: 2
(c) Limewater is aqueous calcium hydroxide.
Write a balanced chemical equation for the reaction between lime water
and carbon dioxide. -
(1]
[Total: 10]

Table 7.1 shows volumes of gas collected j;cr minute when 5.0 g samples of
powdered magnesium and powdered iron were separately reacted with equal
volumes of 1,0 moldm = hydrochloric acid. The reactions were carried out at

the same temperature.

Table 7.1

time/minutes 0

volume of gas
produced by 0 20 |30 [65.5

magnesium/cm’

395040 |40 |40 |40

volume of gas

produced by 0 6 1T |17 [13 [29 [33.5]|37 |40

| iron/cm’

(8)  Name the gas produced when the metals reacted with hvdrochloric acid.

[1]

5071/2 N2017
Mawwm nve'
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, x-axis,

t time

» agalns

-axis

€8, graphs of volyme y
3,/

Plot, on the same a
for the two metals,

()

[,
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e

|
)
3

1

T

|
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11

|

|
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¥
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11
11
1)
|
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i
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(1]

i G b etals.
ivities of the two m

Compare the relative react

(e)
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(d)

()

(@)

~enuldale Nllmb
Cr

gbﬁ}mber'

13

f the graph of the expected

dr.—lw a skC’(Ch o P 1¥1
¢ der similar conditions.

i On the same axes, :
@) owdered zinc un

results for 3.0.g of P

(i)  Explain the position of the graph in (d)(D-

_.———————”;//f

e

ts of reagents, state any two conditions that will

Using the same amoun
the rate of gas production.

result in an increase in

1. - :

2.

[2]
[Total: 10]

()  Give any two advantages of using alloys.

(i)  State the composition of brass.

—_—

—_—
. 2]

(i)  Give any gne use of brasg

\.\' U
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(b)

andidate Number

14

Al1.00g sample of
: an allg :
;zlti'SSE:i r;Slll]I;ant Solutig S tit S dissolyeg in dilute sulphyri
1C Omate, Itrated v © Sulphuric
was needed to repgl, end Olume of 18.00 ¢y ) F;)OIt dm' > aqueous
nt. Otassium dichromate
(i) Write 3 balance

(ii) C\“\ =

alculat '
€ the number of moles of potassium dichromate used

(2]
(ii)  The titration reaction is as shown:
2+ 2- + + +
OFeq, +Cr,0%  + 14H ) —6Feg; +2Cr2 + 7H,0,,,
Deduce the number of moles of iron in the 1.00 g sample of the
alloy.
(1]
(iv)  Calculate the mass of iron in the alloy sample [A:Fe = 56].
(1]
[Total: 10]

5071/2 N2017
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Landidate Number

15

@ @ Define the term isonzer.

S

(i)  Draw three isomers with the formula CsHi2

The reaction scheme shown in Fig. 9.1 shows some of the reactions of

(b)
ethene.
carbon di?xide + B
A
x| excess O2
< Y X
A = ethene —2 1.2-dibromoethane

Steam +a catalyst

Fig, 9.1

()] Identify products A and B,
A \\
B
\\\_ (2]
(i) Name

L. reaction x,
\“‘ 1]

Scanne: d with CamScanner




Ce
ntre Number Candidate Number

]

16

o i 2 the reagent yseq in reaction z

[1]

(iii)  Draw the structural formula of 1, 2-dibromoethane.

[2]
[Total: 10]

s071/2 N2017
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DATA SHEET

The Periodic Table of the Elements

Group
Vi Vil 0]
[w | v |V :
[ _ " _ - He
H - 2 Holum
: : w2 1a 18 1 20
B c N o F | Ne
Narogon Oxygen Phrorine HNeon
. Boron . Cardon ¥ s 9 10
7 28 31 32 ., 1355 40
Al Si P S Cl L)h. o
Rl IV S KT ar 18 m
7 80 B4 -
56 59 59 64 65 70 73 75 m
v o L,., Fe Co Ni Cu Zn Ga Ge As Se Br Kr ¢
< n_.. n on Cobsit Nickst Copper one Gollum Garmanium Arsenic Sstentum Bromide Kryolon =
p3) 2 25 28 27 28 29 30 n 2 33 34 ) 38 3
83 96 101 103 106 108 112 1s 119 122 128 127 3 M_
Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe
Nebum | Mond Techneti k Ry Peladium Siver Cadenium Indum T Antimany Telurum lodine Kenon
41 2 43 4“4 45 46 47 48 49 50 51 52 53 54
181 184 186 190 192 195 197 201 204 207 209
Ta w Re Os Ir Pt Au Hg Tl Pd Bi Po At Rn
Tanlalum Tungsten Rhamum Osmbom ridium Patinum Gold Mercury Thaltum Load Blsmuth Polonlum Astatine Radon
73 74 75 % 7 18 79 80 81 82 3 84 85 86
226 227
Fr Ra Ac
Frantlum Ragum Actinium
) 88 80
140 14 1 150 152 157 159 162 185 167 169 73 175
x, - -
mm 71 rm:ﬁm:ma series Ce Pr Nd Pm sm Eu Gd o Dy Ho Lo e o iy
80-103 Actinoid series O PR hoe B i .
S8 59 60 61 82 63 84 €5 66 s7 88 89 Trudium 3. Morbiur n Lidetum
s a = relativa atomic mass 3 28
Key| X | Xemonicaymsa Th | Pa | U | Np'| Pu | Am | Cm | Bk | cf | Es | Fm | Md | No | Lr
- X Nuptunium Pitonium | Americium Curtum Backstum e ’
b b = proton (atamic) Number %% o1 82 93 o4 o5 - o um-&!..i. Seil_l.. , emli_:. -y R o k . orw ‘

The volume of one mole of any gas is 28 dm® at room temperature and pressure (r.t.p.)
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(ii)

(ii)
)

(i)

(iii)

Movement of partic|e

S from thes
. ) :
concentration. SIF Tegion of higher og
Nce

Ntration to the region of low

HCl has a higher mo

lecular y,
: I masg
diffuses slower a5 ¢ 0

6.5 t}
®Mpared o Am Onia Han that of Ammonjg which is 17. Hence HCI

Simple Distillation
Paper Chromato graphy

-Impurities can poison the fooq
-impurities can affect the f]

ti avour of the fooq.
-Impurities can cause the food to quickly go bad.

A pure liquid has a constant boiling point and constant melting point

(D)

(ii)
(iii)

(iv)

Double Bond

NH,NO;

I i ain a noble gas
€ NuUMmMDEl I electrons an atom nCEdS to gam/share/lose n order toa o
l | tt
Ih n b (0] =)

electronic structure.

Covalent Bonding
Ionic Bonding

Soluble in water o

Conducts electricity lnt :;e and pressure
- era

Solid at room temp

Brittle and hard boiling point
High melting and high

Scanned with CamScanner



3| (a) | () | Left electrode is the anode
(ii) | Gas bubbles ‘
(iii) | Becomes bleached/turns white and 10s€ its original color
(iv) | Na* and OH™ ar® [eft in the solution forming NaOH which is alkaline and it Ieg
litmus paper to blue.
(b) (li) A mole is the amount of substance that contains the same number of units as the N,
carbon atoms in 12 grams of carbon-12 . |
2 Concentration of @ solution is the amount of solute in moles dissolved in 1dm?
(i) | concentration = ﬁ%
concentration = E_Q X —12—(19-
60 200
= 1.59mol/dm®
4| (@) | ® Reversible reaction
(i) Redﬁces the PH to less than 7 (Acidic PH).
(b) | () Drying Agent (It absorbs water)
(i) From 3 to 0
(iii) Manufacture of fertilisers
Manufacture of Nitric Acid
(iv)
1 | Ca(OH)z(aq) + ZNHyCls) = 2NH;(g) + 2H,0() + CaCly(aq)
2| 3Cu0) + 2NHs(g) = 3Cu(s) + 3H,00) + Ny
5| (a) | (i) | Propanoic Acid
(i) | CH;CH,CH,0H
(T“) P OtaSS“.lm Dichromate (Atmospheric Oxygen)
(iv) | Neutralisation/ Acid Base Reaction ‘
S/
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/({ 2CH3CH,CO0H + Ng Co
It is acidic i a+(~02+H20
-Itis acidic i.e. it hag 5 |,
) -Bacteria docs not sypy; L
PH of Ve under 44 :
-Iff()w 1 ot compound A therefore 1€ conditiong
ect the ani pre
a Imals Vents the growth/survival of the pathogens that can
///
(i) Testl: Acid/H+ o
Al
| : + /A13+ =
| Test2: Pb* /Al /NO, INO?2-
Test3: Zn%*
(i
1 | Add an alkali; heat/warm
2 | Ammonia gas which turns damp red litmus paper to blue is produced.
)| @ Ammonium Nitrate Fertilizer
(ii) | Acidic soils/Death of plants/Death of water organisms
(C) Ca(OH)z +C0 - CaCO:; + Hzo
1! (@) Hydrogen
(b) 70
Nagnesium
Volume (cm)
\LQL—////,‘
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(c) Magnesium is more reactive than Iron
(d) | (i) | Draw Line in between the two graphs
(ii) | Zinc is more reactive than iron but less reactive than Magnesium
(e) 1. Increasing Tempefature/Heating
2. Increasing Concentration of Acid
(a) | (i) | -They give high mechanically strong metals
-They produce corrosion resistant metals
-Harder metals produced
(ii) | Copper and Zinc
(iii) | -Making water tap joints for water pipes
-Making musical instruments
(b) | () | Fe) + H2504aq) FeS04aq) t HZ(aq)
(ii) n(€r,0,°7) = % x 0.1
= 0.0018moles
(iii) | n(Fe?*) = 6 % 0.0018
= 0.0108moles
(V) | ;m(Fe?t) = n(Fe*") X M. (Fe**)
= 0.0108 x 56
= 0.605g
(a) | (i) | Isomers are compounds with the same molecular formula but different structural formula
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H H
el (i) . (I: I T T T
R
H H g L
H
H—C——q
H H
N N
e
H—C—H
H
0| O A Ethanol/C, Hg OH
B  Water
(i) | 1.  Oxidation/Combustion
2. Bromine Water/Bromine
(iii)

Br Br
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PAPER1  Multiple Choice
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Additional materials:
Electronic calculator
Multiple Choice answer sheet
Soft clean eraser

\ Soft pencil (type B or HB is recommended)

—

TIME 1 hour
INSTRUCTIONS TG CANDIDATES

Do not open this booklet until you are told to do so.

Write your name; centre number and candidate number on the answer she
provided unless this has already been done for you.

et in the spaces
There are forty questions in this paper. Answer all questions. For each question, there are

four possible answers A, B, C and D. Choose the one you consider correct and record your
choice in soft pencil on the separate answer sheet.

Read very carefully the instructions on the answer sheet.

'INFORMATION FOR CANDIDATES

Each correct answer will score one mark. A mark will not be deducted for a Wrong answer.
Any rough working should be done ip this booklet '

A copy of the Periodic Table is printed on page 12.

Copyright: 7;
CZIMSEC N201 » Limbabye School Examinationg Council, N2018
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Ani pvestigation to identify the
using Paper chromatography vWalsnc

: . ake a f.
ained. Artied oo
o Out. The . Ne hundred dollar note

s

ro
matOgram Sh()wn was

) . <« level

reached
. ) by
solvent
r .
, * baseline
d}lfe d%'e @ge dye dye dye
ink on fake 4 56
note

The dye(s) present in the fake note are/were

A 3,4and 5
B 2and 3

C 6 only

D 3 and 4

Which pair correctly describes the structure of an atom?

particles orbiting the nucleus particles in the nucleus

electrons and neutrons

What i the electronic configuration

oW >
9ol 19 B 19

B o000 20
D ooN B

A | protons

B | electrons and neutrons protons

C | electrons ) protons and neutrons
D | protons and neutrons electrons

ilicon isotope 30gi9
of the silicon P 14

4024/1 N2018
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Which row correctly

melting point/ °C

high ‘

low

cnu\:»

The table shows the ato

gives the phy sical

conductivity electrical conductiyy;

J

clectrical

| whensolid__—
none

none
~onducts conducts
conducts

noné

high [ pone _——
low none B
mic numbers of two element

-

properties of an ionic compound?

element atomic number
P 19
Q 17

Elements P and Q can combine to form

A
B
C
D

a covalent compound PQ.
a covalent compound PQ;.

an jonic compound PQ.
an ionic compound PQ;.

none

s, Pand Q.

What is the correct formula of the compound formed between M*and A,

A
B
C
D

MZ
MZ,
M,Z
M,Z,

4024/1 N2018
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| ich structure co .
hich rrectly showg the bong;
‘ | ing in Carbon dioxide?
Key:
X

o carhon clectrons
Oxygen electrons

4+ .
A 2 é >
o2 %0
B o Xo
C
L) ¢ Xo
.. o0
c® o
C {c ))E: °
X
o .

o
D XCX' '. :
X X °

i i ared by dissolving
8  A0.1 moldm™3 solution of sodium carbonate can be prep y

100 cm? of water
100 cm? of water

1000 cm? of water
In3 of Watcr

106 g of NazCO3(s) in
10.6 g of Na,COss) I
10.6 g of Na,COss) in
106 g of Na,CO3s) in 1000¢

(=R B -~

8% v 4
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11

potassium hydroxide rea

Phosphoric acid and
POsaq) + 3Hz00)

H,POsaqy + 3KOH@a) = K

Which ions will not appear in the ionic equation?
A He,q) and OHgag)

B Kigand POiGaq) «

c Hgg) 2nd PO3Gg)

D K and 0H‘an>

Which equation does not result ina change 0
A Fe%:q) - Fe?:q) +e

B Cuffy+CO5Gg guco;'(s)

C ZHZ_(g) + O0z(g) 2H%0(l)

D Ag-(,-aq) +e” = Ag(-s)

The production of carbohydrates during photosynthesis is an example

an endothermic reaction.
a combustion reaction.
an exothermic reaction.
a displacement reaction.

Tax»

Sulphur dioxide reacts with oxygen according to the equation:
250, + O2(g) = 2505(5) A H = —188 kJ/mol

Which factor increases the amount of sulphur trioxide produced?

increase in temperature
decrease in temperature
increase in amount of catalyst
decrease in pressure

(~NoN--N

4024/1 N2018
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i

15

16

17

18

/"

—"T 7in \\
[ el romgaate
p_|zin zin¢ remains in solufio 24 remains ;

[

new element has been djs,

Over,
I ead in the electrochemicg] s reda

erle

gow will the element react wig, solutiong of
0 ZlnC sul

zinc sulphate Phate and |eaq nitrate,
zinc displaced =~ T 1

n |
zinc dis laced\w | \

ead Temains ip solution

When heated, a metal carbonate decompoges ¢ fi
o form

metal oxide and carbon
carbon dioxide and metg]

carbon monoxide and metal oxide
carbon dioxide and metal oxide

(=N W~

Nitrogen and oxygen are Separated from liquid air by the process of

A _liquefaction

B solidification

C fractionaldistillation e
D condensation

Which reagent could be used to distinguish between aluminium nitrate and zinc nitrate?

sodium hydroxide solution
ammonia solution

barium chloride solution
silver nitrate solution

QW

A compound of nitrogen and hydrogen contains 87.5 % nitrogen.

What is its empirical formula?

A N,
B NH,
C N,
D o | hich all

i s which all use
Respiration, combustion and rusting are chemical processe

water.

heat energy.
carbon dioxide.
oxygen. »

— NNy

4024/1 N2018
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20

21

22

23

Which one is not a property 0

A
B
C
D

Which pair correctly matches a metal an

CaO=»

In the blast furnace, molten iron i

They act as catalysts.
Their solutions aré €0

7

lourless.

Their solutions are colo.ured.
They have many oxidation states.

metal
iron
platinum
gold
nickel

method
electrolysis

reduction

electrolysis

reduction

above the molten iron because

A
B
C
D

:ans?
f transition metal 10NS¢

dits extraction method?

s tapped off at the bottom of the furnace while slag Settl

slag is more dense than molten iron.
slag is less dense than molten iron. .
molten iron and slag have the same density.
molten iron occupies more space than slag.

Copper metal is used in electrical wiring and manufacture of pots and pans because of its

A
B
C
D

high conductivity
high reactivity

abundance in nature

" cheap cost of production

Which structures represents the same compound?
HHH

cawy

2 and 4
land 2«
1 and 3
2 and 3

H-C-C-C-OH

l

HHH

1

4024/1 N0 18

Scanned with CamScanner

of ‘
rmarn 0‘9



2%

26

27

28

an"-;" HVas~w -~ g - - T -sea=w wva W
s Suiuv vulLl s 114y
PUUILUYS 11y LT ETLTIaAl 1WLiuw =y =

A alcohols

B carboxylic acids
C alkanes

D alkenes

When two molecules react to form one molecule, this is

A an addition reaction.

B 2 substitution reaction.

C a condensation reaction.
D an esterification reaction.

Ethene may be manufactured according to the reaction:

heat
Cz H6 ;—') Cz H4+H2

What type of reaction is this?

A polymerisation
B cracking
C addition
D hydrogenation

Which one is an example of a saturated hydrocarbon?

A butane
B ethanol
C butene
D butanol

Which compounds react to form ethylethanoate?

~ethane and ethanol
ethanoic acid and ethanol
ethene and ethanoic acid
ethane and ethanoic acid

oaQw»>

2024/1 N2018

Scanned with CamScanner

T



29

30

31

Which structural formula represents nylon?

C5H5HC5IH5H
| l

A -C-C-C-C-

I

H H H H
H H H H
[ 1 1 ]
B -C-C-C-C-
N I
H H H H
b i
C -C-zz C-0-F+0-CHZF
0 0O 0
l H [l |
D -C-—1zC N-[:}-I,\I—C—fZZ—C
|
H H

Which monomer unit polymerises to form starch?

A HOOC—{__}—COOH
B HO—{___}—OH

C HN—1__I—NH,

D HO—{____}—COOH

Which process describes the secondary stage of sewage treatment?

A sedimentation

B sludge activation
C precipitation

D discharge

4024/1 N201g
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13

3

3

ki

10

. H n H
Which 10M 1§ COMmMOon to both Sewage ang
and fertij;
Izerg)

A
B
C

D

nitrate
carbonate
chloride
sulphate

A

- B

C
D

burning methane
burning coal
burning wood
burning ethene

>

ich pair corre
Which p ctly matches a pollutant 8as and its effect on the environment?

(—NeR--I g

pollutant effect
SO, depletes the ozone |
ayer
NO; global warming
CFC form photochemical smog
Co, global warming

Oxides of nitrogen are produced in car engines because the

A
B
C
D

All of the foilowin g are used in waste manageme

bonds in nitrogen gas are easy to break.

reactions can take place without interference.

car engines have high temperatures for this reaction.
reaction only need moderate warmth to proceed.

nt except

A composting.
B source reduction.
C incineration.
D logging.
: i ecause it
Charcoal is used in the purification of water b

o=

coagulates the water.
removes inorganic ions:
makes water colourless:
disinfects the water-
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38  The diagram shows the energy profile for the reaction

N2(g) + Oz() = 2NOgg)-

A
X
2No(g)

B3

5 energy energy

A change change

: X Z
v
Nyt Oy
progress of reaction
What is the energy change X?
A enthalpy of combustion
B bond energy
C enthalpy of reaction
D activation energy
39 Which one is an advantage of using herbal mediéines?

A herbal medicines cure better than pharmaceutical medicines.
B herbal medicines are easily metabolized because they are organic.
C herbal medicines are cheaper than pharmaceutical medicines.
D herbal medicines have clear directions for use.

40 ~ Which chemical process takes place during the production of biodiesel?

A esterification
B addition

C hydrogenation
D combustion

4024/1 N2018
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DATA SHEET
The Periodic Table of the Elements
Group :
w | v [V [ v | e w
r | on | : -
: N Helium
. 14 16 19 20
f m N 0 F Ne
y B
—w— Be ﬂ.ld.. . Carbon , Nrogen . Owygon ) Fruorine ’,3 Neon
3 L 4 i 21 » LY 32 3ss 40
23 24 Al si P s ct L’h
Na gm A%IB‘:-!. 14 Shcon 15 oag A\ 18
Sodhen Magnesium
11 12 - = = =
51 52 55 56 59 . by 8s iy > Br Kr
M. nﬁr M;M .M v Cr Mn Fe Co Ni Cu Zn m_ﬂ. Ge W-mt Se =
Pomssum | Catcm Scandum Thentm Varadum | Chromiun | Manganese o Cobelt e ol 31 a2 33 n 35 8
19 0 21 z z 24 2 = z 2 2 128 "z w
s 88 89 . o1 83 96 101 103 108 108 MM m” MM Wnﬂ e 1 Xe
x.u mﬁ < Nm- .zu B4 »!0 T L o zm._ v-—wvom! n)-..m Cadmbum ndium o 1 uN,«-lu‘s 53 oo G4 Yoo
o o [ ™ o a ez e m 45 48 a7 ) 49 50 s
209
133 137 138 178 181 184 188 120 192 105 197 201 204 207 -
Tt Pd Bi Po At
Cs Ba La Hf Ta w Re Os Ir Pt Au Hg \ pisdd
\munllu.. \non!s \3 .\wnz‘l!. \uwﬂ!ﬁ.ﬁ: 74 75 uao!_r! 3:&5_ 78 ™ o 80 -1 a2 e < 84 a5 B3
228 227
Fr Ra Ac
o7 ::ls. 89 1 ‘ _ _
. . 140 141 14 150 152 167 150 162 165 167 160 173 s
.Wumnmﬂ_._o wmhﬁm:.oa sernes Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho / Er ™ Yb Lu
- ctinoid series conen | Prusoccymien | Neotymhen | Prometien | Seman Eurosk Gadobnh Tetiom | Oysowum | Hoimin £t uan Thium | Yosbum | Luseum
58 89 60 & 62 8 84 es 68 87 [} 89 70 Al
a a = relative atomic mass 72 238
Key | X | Xeatomic symbol Th Pa u Np Pu Am Cm Bk Cf Es Fm Md No Lr
Protactinium Urentum Neptuntum Prionium Amaddum ¥ Berkelium Calffornium ahar Earmb P " L
b t = proton (atornic) Numbat 8?8: a1 2 o3 84 95 895 07 €8 uW 100 101 102 109

The volume of one mole of any gas is 28 dm® at room temperature and pressure (r.t.p.)
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(@)

Fig.1 shows the atomic structure

(ii)

(iii)

D E

Fig.1.1

State the number of protons in E.
| il
State the type of bonding that exists
1. between particles of D,
[
| 2. in the compound formed when D and E combine.

2

Section A

spaces provided.

Answer all the questions in the

s of two elements, D and E.

w?:elzthe formula of the compound formed when D reacts
with E,

(1]

4024/2 N2018

Scanne: d with CamScanner




Candidate Number

(@ (V) Draw, dot g

(b)  State any two physical properties of the compound formed between D

and E.
1.
(1]
2.
(1]
In an experiment, 0.3 moles of copper were completely dissolved in concentrated
sulphuric acid to produce white anhydrous copper (II) sulphate, sulphur dioxide
and water.
@ (@)  Write a balanced chemical equation for the reaction.
(21

402412 N2018 [Turn over
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- Centre NUmMoUL_ ——daie Number

(BN

i Calculate the .
(@ () a ohur di oxide produced during the

1. yolume of the sul
reaction.
2] «
2 maximum mass of copper (II) sulphate produced.

2)
(iii)  The actual mass of copper (II) sulphate obtained in the
experiment was 23.8 g. '
* Calculate the percentage yield of the product,
2]
[TOtal:S]

402412 N2p; 8
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— |

S

i fluoride i
o t;Elavouring agent. ydroide,an abrasive
g0

@ Give the formula of magnesium hydroxide

(@)

[1]
i) Givethe formula of an anion with the same electronic
configuration as Mg?t.
[1]
(iii)  State with a reason, the group of the periodic table to which
magnesium belongs.
group (1]
reason
[t]
) (i)  Explainthe function of magnesium hydroxide in the toothpaste.
_
(1
()  Wite an ionic equation & represents the action of MAERESIET
ii rite an
hydroxide.
(1]

Loy N2O1B [Turn over
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6 |

esium ion.
(c) Describe a chemical test for the magn

S

//—.—'___-_—_
/-

' 2]

/ [Total:8]

in Fi organic compounds
4 The reaction scheme in Fig.4.1 shows how some Or& v

are produced.

step I

A

C20 H42 C3H6

H,0|step II step V

4

compound
F

step II1

4

CH,CH,COOH |

compound

H |“CHCHCHOH

d : .
h;ﬁrcl)l)l(lixcl!e step IV

Y
compound
G

Fig4.1

402472 Nag 8
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(8)

(b)

(i)

(ii)

(i)

Candidate Number

Stat
€ the type of Ieaction occuryj
ngin
1. Step1,

2, Step II’\

—_—
4. Step IV,

\

3. Step II1

Give the reagents ang conditions for Step v

reagent(s)

condition

Write the structural formula of

1. G,
2 H.

ion of H.
Name the catalyst required for the formation 0

e

[1]

(1]

(1]

(1]

(1]

——"/—_——’Tfotal:ii]

" 02 N201B [Turn over
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5

8

food was carried out. The Chmmﬂtogram

i olour
An investigation to idennf.y dyes used 10 €
shown in Fig.5.1 was obtained.

solvent

- front

. < Start

/AN A .

\ \

brown ‘ yellow colour
colour in drink U
/ in cake S
pink
colour cream
in youghurt T fg ‘I"ggr colour
in drink R in cake T
Fig.5.1

(@) ()  State the samples that have single dyes.

————

_

(2]

4024/2 N2018
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wber Candidate Number

9
(@ (i)  State the .
in cake S?OIourS that could be mixed to make the brown colour
[2]
() Caleulate Ry values of the two dyes present in the pink colour in yoghurt.
1. lower spot
(2]
2. upper spot
(1]
(c) Give any one advantage of using thin layer chromatography over
paper chromatography.
(1]
[Total:8]

4024/2 N2018 .
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(a)

—
10

Section B

: jon i aces provided.
Answer any four questions from this section in the P P :

(i) State the oxidation number of Crin

1~ Cl‘203 __________________/——

2 Na,CrO,

(i)  Calculate the percentage by mass of Crin K,Cr;; O7.

(iii)  Explain why K, Cr,05 is used to test for the presence of
sulphur dioxide gas.

Scanned with CamScanner
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i | | ‘Hllloer

12

. Jast furnace.
() (i) Conversion of Fe3O4 to Fe metal in the D

type of change ___,_.//_—

reason
2]
[Total:15]
Fig.7.1 shows a simple cell.
~ (
er
magnesium C copp
dilute
SR sulphuric
acid
Fig.7.1
(a) (i) Label, on Fig.7.1, the positive and negative electrodes. 2]
(i)  Explain how this simple cell produces an electric current.
13

4024/2 N2018
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(b)

(i)

— N U
‘&fmidatc Number

13
e State and explain th
(i) € effect of replacing magnesium with
1. ° zing,
—_—
—_—
(2]
2. copper.
(1]
A piece of an iron wire was reacted with dilute hydrochloric as shown
in Fig.7.2.
) (.
E;: beaker
water
dilute
iron wire hydrochloric acid
Fig.7.2
Name the gas produced. il

—

402412 N201B

[Turn over
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Centre Number Candidate Nump,
r

14

(b) (i)  Describe a chemical test for the gas.

2]

(i) Name, with reasons, the compound that remains in the flask.

2]

(iv)  Suggest how the rate of the reaction, at room temperature and
pressure, can be increased.

2]
[Total:15]

(a) ) Define the term isomer.

(1)
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B

Centre Number

Candidate Number

15

Draw t
@ (i e kt\c:dstructural formulae of the two branched chain isomers
ydrocarbon, C¢H,, and name them.

(b) Fig.8.1 show

compounds.

glucose
___———__"—

(i)

. p step II C,H
fermentation :]

Fig.8.1

Describe the conditions

s how glucose can be converted into other orga

(4]
nic
Q
)
(9
/B
) step [ cH,Br CH,Br
%,
Ca.
%
)
?
R

pecessary for the fermentation.

-

//
- 12|

1024/2 N2018B

[
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(b)

(ii)

(iiii)

(vi)'

v)

16[:,

Name the

1. product P, —

2]

2. Compound CH; BrCH,Br. — ———

State the type of reaction in

1. Sepll, ___— ——

[t

2. Step 111

Describe the chemical test for Cz H,

131

Give the structural formula of the organic products Q and R.

402412 N201 8
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Centre Number Candidate Number

-

17

Fig.9.1 shows part of the p

by the letters, eriodic table. The positions of some elements are shown

M

Fig.9.1

(a) )] State the letter that represents an element that forms a coloured
compound with chlorine.

121

(ii) Draw a diagram to show the arrangement of electrons in the
element represented by the letter T.

(2]
t represent elements that react together

(iii)  State the two letters tha
most vigorously.

(1

Scanned with CamScanner
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w the atomic radius changes down the

(® (iv)  Describe and expiaiy " cprcscnlcd by T to V.

group from the element T

__—_———-"'-‘_—— ———

2]
(b) (i)  Explain why the element represented by
1. W is a metal,
2. T is a non metal.
2l

(i)  State, with a reason, the acid-bas -
’ ’ - e nature f
element represented by Q. of the oxide of the

Scanned with CamScanner
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gcripe and CApie
De pldl" IO LUCHU LI Ly YVviauiity Ve === 4 7

)
—
— R
' -
= -
Fig.10.1 shOWS some of the reactions of a soluble transition metal
compound Y
|y J -
add sodium : .
, dd silver nitrate * ]
hydroxide \ 5
green ppt . |
‘insoluble , white ppt
in excess C
exposuré add ammonia
to air solution
/
B E
Fig.10.1
@ (i)  Deducethe molecular formula of Y.

-

4024/2 N2018
[Tu
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DATA SHEET

The Periodic Table of the Elements

| Group \
L[] m| v | v vi | wil o]
1 4
H He
Hydrogen Helom
1 2
4 N 1 12 " 16 18 2
Li Be B c N 0 F Ne
3 . 4 BenBm Boron Carbon NArogen Oxygen Fluering Naon
§ [ 7 8 8 10
& 2‘ 277 23 2t 2 355 4
Na Mg Al Si P S Cl Ar
Sodlum Magnssium Auminium Siicon Phospharus Suiphur Chiorine Argon
N 12 1 14 15 16 17 18
39 49 45 483 51 52 55 58 §9 59 64 65 70 73 5 79 B 84
K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
Lmauun Caiciurn Scandum Thanam Vonads Chroms Mang fron Cobex Nickel Copper Znc Galium Gommeardum Arsenic Selonkum Bromkle Kiypton
19 20 7 2 2 ) 25 2% 7 2 29 0 3 2 ) u 35 3%
85 88 B9 0 % o 101 103 106 108 112 115 119 12 128 127 131
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sh Te I Xe
Rubidium Stronfium Yitdum Zirconkum Niobium Molybd T Ruth Rhodam Patadum Shver Cadmium Indium Tn Adtimony Tefurium Jodine Xenon
7 38 2 40 “ 2 ) M“ 4s 4% 4 48 s 50 51 52 5 54
133 137 139 178 181 184 186 19 182 195 197 201 204 207 209
Cs Ba La Hf Ta w Re Os Ir Pt | Au Hg Tl Pd Bi Po At Rn
Cassium Barium Lanthanum Hafnium Yantalum Tungsten Rhenium Osmium Indum Plalinum Gold Mercury Thatium Laad Bismuth Polonm Astaine Radon
5% 58 57 72 73 74 75 78 7 78 ™ 80 81 8 83 84 8s 88
226 bo1d
Fr Ra Ac
Francim Radium Actnium
a7 88 89 t
] . 140 1“1 1 150 152 157 159 162 165 187 169 1 175
*58-71 Lanthanfnd series Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
190-103 Actinoid series cotm | Prascotumken | tecdpaien | Provetin | 8 Eurog Tetum | Dysprosken | Momiam | Esbiom T | Yeebim | Lustum
58 5 50 81 ) 63 64 65 66 7 68 69 7 n
a a = relative atomic mass 232 238 B Md N Lr
= sl Pu Am Cm Bk Cf Es m 0
Key | X | X=atomicsymbol ngn Pa wlfm Np om e | o | —
b b = proton (atomic) Number | 49 ™ 2 9 B4 9% b 87 98 99 100 101 102 103

The volume of one mole of any gas is 28 dm’ at room temperature and pressure (r.t.p.)
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1. @@ 17
(i) -Metallic bonding
-Ionic Bonding
(iii) -DE,
@iv)
S
) ﬁ . D j2e o ' | giving
NN L A\
(b) -high melting point

-high boiling point

-soluble in water

-brittle

-solid at room temperature and pressure ’

-conducts electricity when dissolved in water or when in molten state.

2. (a) (@) CU(S) + 2H2504(1) - SOz(g) + CuSO4(S) + ZHZO(aq)
i) 1 volume of gas = n X molar gas volume
= 0.3 X 24dm3
=7.2dm3
2.  Mass =n X molar mass
=03 x 160
=48g
(iii)  Percentage yield = experimental mass of product

X 100%

maximum possib]e mass
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= 238
2s X 100%

=49, 589,

@ O MO H),
@ 0> /N*
i) 2
® @ -Neutralise acids that are formed by the action of bacteria on plaque

i) Mg(OH); +2H" — Mg?* + 2H,0

© -Add sodium Hydroxide to the test solution.
_A white precipitate is formed which is insoluble in excess

(@ @) 1. Cracking
2. Addition/Hydration
3. Oxidation
4 Neutralisation/Acid Base Reaction’

(ii) -concentrated H2S04() at 300°C /hot Al;03

) () -CHsCH,CO0™Na™
_CH;CH,CO0CH,CH2CHs

(ii) Concentrated H,SO04

(a) (i) - Cream colour in cake T
-Green colour in drink R

(i) -Yellow colour in drink U
_Pink colour in yoghurt
W
(b) = Rf fOT lower SPOt = distance moved bY solvent
28
~ 79

= 0.354‘
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distance moved by solute

2. Ry for upper spot = = " noved by solvent
==
7.9
= 0.494
(c) _ -better separation

-bands are sharper

-bands are further spaced out
-high speed/sensitivity
-small sample is required

@@ 1. +3
2. +6

(ii) MT(K2CT207) == 294‘

104

=—Xx100%
294
= 35.4%
(iii) K,Cr, 0, Changes colour from orange to green. It is an oxidising agent
" Condition | Effect on amount of A, | Effect on amount of AB |
increase in pressure No change No change J
increase in temperature . | Decreases Increases J

(¢) )  Oxidation

-loss of electrons by OH~
-increase in oxidation state of oxygen

(ii)  Reduction

-Removal of Oxygen
-Decrease in oxidation state of iron

Scanned with CamScanner




@ 0 -positive:  copper
-Negative: Magnesium

(i) -Magnesium is more reactive; it gives up clectrons
-Elec'trons move from Magnesium to Copper
-H* ions gains electrons forming hydrogen gas
-Electrolyte completes the circuit

(iii) 1. -Voltage decreases
-decrease in Hy(g4) bubbles
-Current decreases

-Reason: Zn is closer to Cu than Mg

2. -No voltage is produced
-No bubbles produced
-No current produced

-Reason: No reaction occurs

(b) (i) -Hydrogen
(ii) -Usea burning splint
-Hydrogen burns with a pop sound

(iiiy -FeCl; - product of the reaction
-Unreacted HCI

d iron to increase surface area

iv) -use powdere
) P tion of HCI

_Increase concentra
-use a catalyst

@ () substances with the same molecular formula but differ in arrangement of atoms.
-su
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(b)

-Enzyme from yeast/Zymase
-Temperature between 37°C — 40°C

G) 1. Ethanol

2. 1.2 Dibromo-ethane
(iii) 1. Dehydration

2. Addition

(iv)  -React C;H, with aqueous bromine
-the bromine is decolourised

v) Q CHyCH;-Q

R —CH,—CH,—

(ii) . CH,
CHj ‘
| et —— £
C CH——CH— CH3 ' ‘
IL 2 Methyl-Pentane CHj H
2,3 Dimethyl Butane
C’H3 C’H 3
CHs CHs c CH,——CH;  CHs ¢ C2Hs
( 3 Methyl-Pentane '
H CH;
2,2 Dimethyl Butane
(i) -absence of oxygen/Anaerobic conditions

Scanned with CamScanner
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g

ane

10,

(b)

©

(a)

(iii)

@iv)

(ii)

@

(ii)

(iii)

Rand T

-Atomic radius increases

-Increase in number of shells

-W has a tendency of losing electrons

-T has a tendency of gaining electrons
-Oxide of Q is amphoteric

-1t exhibits both acid and basic properties
-volatility decreases down the group

_this is because of the increase in strength o
-physical state at room temperature ¢

-FeCl,

-green solution/yellowish green solution.

B: Fe(OH)z
€: AgCl

D: HNOS

f forces as the number of electrons increases

hanges from gas to solid.
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(iv)  -white 'precipitate dissolves in ammonia to give a colourless solution,

(b) () reduction
— 0) bonds.

(i) L Giant molecular structure with strong (Si

2. MgO has a higher melting point

3. To prevent solidification of iron
(¢ (@@ -CaSios
(i) -To prevent oxidation of Iron

(iii) -Alloys have greater tensile strength
-Alloys resist corrosion
-decoration purposes
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Which gas has the smallest rate of diffu_sion?

A methane

B ammonia

C | carbon dioxide
D

hydrogen chloride

on, Sz-?

Which diagram correctly represents a sulphide 1

3
Which apparatus is used to measure an exact volume of 25.00 cm ?

A 250.00 cm’ burette
B 225.00 cm’ pipette
C a25.00 cm’ conical flask

D 22500cm’ measuring cylinder

4024/1 N2019

-
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what is tNE Vususns w--—p--—
T TERe W Adawa
vo vi valuuil ua L

A 24 dm3 LOXIULC al L.y

3
p 28dm

3
c 72dm

p 84 dm3

The chemical formula 2NH, represents

A SiX molecules of hydrogen.

B two molecules of ammonia.

C two molecules of nitrogen.

p two atoms of ammonia.

An exothermic reaction is one which has

A more gaseous reactants than products.

ducts than reactants.

B more gaseous pro
than bond breaking energy-

C agreater pond formation energy

nd breaking ener

gy than pond formation energy-

D a greater bo

The main function of limestone in the blast furnace is t0

A oxidise iron ore.
B reduce iron ore.
C remove impurities-

D remove excess carbon.

402401 N2_019
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10.

11.

Which gas decreases in concentration during eutrophication in a pond?

A hydrogen
B methane
C nitrogen
D oxygen

s i ?
Which method of waste disposal is a SOurce of carcinogens

A bio-digestion
B incineration

C recyclhing

D landfilling

What happens to the oxidation number of nickel when nickel ore , NiS, is changed
to pure nickel?

A increases to +1

B decreases to zero

. C decreases to +2

D increases to zero

Which chemiral is a pollutant from gold processing?
A Hg

B AL(SO,);

C HCI

‘D Pb
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B

y LIV VY AV LIULLDS Inat OCCLII' i“ B

at which stage 1s the formation of a ;4 Spray prevented?
A St 0, — SO,

g 280,+0, = 280,

¢ SO, +H:80, —*2H,;,0,

D H28207 + HZO ++ 2H2 SO4

Which one is a chemical property of a metal?
A forms positive ions
B forms negative ions
C férms acidic oxides

D forms coloured solutions

Which element is least reactive?
A Fe

B Mg

C Na -

D 7n

What je aleee .«

1 /7T
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16.

17.

18.

9 a % >

tun § i-C i roperties?
Which metal is added to steel to give 1t anti-corrosion properties?

A chromium

B copper
C zinc
D gold
The pH values of four solutions, W, X, Y and 7, are shown in the table,
solution pH
Y 3
X 5
Y 7
Z 11

Which solution can be used to neutralize an acidic soil?

W
X
Y
Z

The correct order of prgparing some salts from a metal and an acid is

A crystallisation — evaporation — displacement — filtration.

B displacement —* filtration — evaporation — crystallisation .
C evaporation — crystallisation —* filtration — displacement .

D filtration — evaporation — displacement — crystallisation.
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19.

20.

21.

22.

an

Ce0 4+ ¢ — Ca + CO,
A Ca0
B C
C Ca
D CO,

Which is not a reason for electroplating metals?

A decorating
B protecting
C improving purity

D improving electrical conductivity

Lathering of soap is a test for the
A purity of water.

,B acidity of water.
C hardness of water.

D alkalinity of water.

Ammonia gas reacts with dilute hydrochloric acid as shown in the equation:

NH; + HClyy — NHCloay

What mass of ammonium chloride is formed if 8.5 g of ammonia gas is used?

A 270g
B 425¢g
C 8.50¢g

D 26758

4024/1 N2019 [Tum over
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23.

24.

25.

An organic compound has 92.3 % carbon and 7.7 % hydrogen by mags

The empirical formula of the compound is

A CH,

B C,H,.

C CH.,

D CH.

and a relative molecular mags of

A hydrocarbon has an empirical formula of CH,
28. . w

What is the percentage composition of carbon in the hydrocarbon?

A 14%
B 21%
C 50%
D 8%

A breathalizer is an instrument used to measure the amount of alcohol in a breath.
The device contains potassium dichromate which reacts with alcohol in the breath.

If the breath contains alcohol the colour changes from
A green to orange.

E orange to green.

C pink to purple.

D purple to pink.

4024/1 N2019
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28.

Ethanoic acid reacts with methanol according to the equation
CH; COOH + CH;OH —* CH;COOCH; + H,0

What is the name of the ester formed?
A methylpropanoate

methylethanoate

-~

gthvlethanoate

@

ethylmethanoate

~

A hydrocarbon, X, can crack as shown
X h‘m, CH, + CyHys

_ What could be X?

A CiHy
B CgHw'
C CoHx
D CHss
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One of the products of heating methane in excess 0Xygen is

A carbon.
B soot.
C carbon monoxide.

D carbon dioxide.

Amino acids react to form a large protein molecule and water as shown.

‘ amino acids —  protein molecule + water.

The process is called

hydrolysis.
elimination.

addition polymerisation.

5 A = >

condensation polymerisation.

An organic compound Q reacted with one mole of hydrogen in the presence of a

catalyst.

What could be Q7

an alcohol
a carboxylic acid

an alkene

g A w >

an alkane )
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Which Teavuuis vess v ws
U wsLIgUu
1sh ethan
e from eth
ene?

L1z .
A reacting both with chlorine in UV light

B reacting both with bromine water in UV ligh
ight
C reacting both with bromine water in the dark
ar
D

reacting wo,% with hydrogen gas

action between an alkene and bromine in the dark is

The re

3%
A an addition reaction.

an oxidation reaction.
- ” ‘-

B
C a reduction reaction.
D

a @o_waoammmo: reaction.

1, The diagrams show some encrgy profiles of different reactions.

tive enthalpy change of

esents the reaction with the largest nega

Which diagram r€pT
reaction?
5 B
products products
esgy | peactals energy
reactants
1]
energy \4

—Gnnnsu:w

Scanned with CamScanner



35.

36.

37.

In which test tube will the red litmus paper

Packaging material made of polyethene canno

solution
+
NaOH

heat

because it 1s

A

B
C
D

A solution of silver nitrate
different tests as shown 111 e

was placed 1P .
the diagram-

damp red litmuos paper

solution
+

NaOH

-
aluminium
foil

poisonous to animals.

non biodegradable.

a condensation polymer.

an addition polymer.

solution
only

heat

ur different test tu

bes and subjected to

solution
+

" | aluminium

foil

change to blue?

t be disposed of by land filling

Which statement is true about the use of plants in traditional medicine?

g A w

there are clear prescriptions and dosages

they can improve the health of a person

they are not poisonous

they do not cause any allergies

4024/1 N201 9
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38.

39.

40.

13

Purity of a substance Can be testeq 1,
4

A crystallisation_

B chromatography.

C filtration.

D precipitation.

In the purification of water the Coagulant used js
A aluminium sulphate,

B potassium sulphate.

C copper sulphate.

D barium sulphate.

Which statement correctly defines the term mineral beneficiation?

A exporting the ore for quick cash benefits

using the ore to benefit the community

B
C processing ore to add value and fetch higher prices
D

selling precious stones on the black market to benefit from the high prices

4024/1 N2019
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DATA SHEET

The Periodic Table of the Elements

\ Group Y d
; = v v Vil o |
\4 I \ I A A
1
He
H b
Hydooen 2
1
. . " " 12 14 16 19 0
‘ : ﬁ % . c N ) F Ne
Caian NYcgen Oxypan Floomne [
p i |} fimen Y ™ 7 s 9 10
” 2 27 28 n 2 L1 2]
Na | Mg Al s P s o Ar
Saerm Hagnuwne Adprmevprmn Sicon Phosphorus Supay Cririne Asgon
1" 12 ] " 15 16 1n 18
k] 40 45 45 51 52 L 6 3 5 ol 85 70 73 75 b 80 84
K Ca Sc Ti \ Cr Mn Fo Co Ni Cu Zn Ga Ge As Se Br Kr
Posmpra Cascinmn Seancerm Tiaoawm Vanedam Crrarar Lo aran o [ Muves Coppw o Cathum Crurrowwam Argovne Scicram Bronuas Krypicn
10 20 21 2 n 24 28 > 44 pe 20 3 N 2 Kk} 34 35 »
85 as 89 o1 9 <] 101 b} 0h w08 12 118 119 122 128 1Zr m
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sh Te I Xe
Tudscdumny Saunoum Vivugr 2ierurdum Vactman Whmigtrdin s ame Yoo Ruserusn ey Pt ] Cadmuan I n Antumooy Trlurum ke Keron
3 33 39 40 41 42 43 Al 45 @ 47 40 49 50 51 52 x] 64
133 187 13¢ 172 e 184 188 19 "w 195 wr 200 204 207 209 .
Cs Ba La Hf Ta w Re Os Ir Pt Au Hg TI Pb Bl Po At Rn
Caetum Banery Landiarum [y Tantatom Turgrten Py rasm Ot B ) Pt Cosd Mercury Thadurs Laad Betrman Poiormym Awiatrn Radon
55 58 5? 72 e i 5 76 1”7 e 79 eo 81 62 a as 85 88
26 27
Fr Ra Ac
Frernshm Racurn Actinarm
87 b8 ] t
*58-71 _..m:z._mﬂoa series 140 %41 44 150 162 187 159 162 165 . 187 169 17 s
190-103 Actinold series Ce | Pr | Nd | Pm | Sm | Eu | Gd | Tb | py Ho | Er Tm | Yb | Lu
Coror Prossodymase | Neodmuan L V] Samern Eomopearn Gobrwium Tortiam Dysorosium eamiem Brvam Thoksm Yhorum Lasetom
& 59 &0 81 &2 43 “ [ e5 a7 a8 89 70 T
@ 8 = relative slomic mass 232 238
Key X X= atomic symbel Th Pa u Np Pu Am Cm Bk Ct Es Fm Md No Lr
, Iharsen Protactmnn Urnaam Noapmsrm o Prtonwm Arsorchm Cumum Berkobum Celdarrum Ermionkm - e Rekrebam Lirrencame
b b = proton (atomic) Nomber | 5 w2 2] &4 23 04 114 L] L] ,om " “__m“ 102 0

The volume of one mole of any gas is 28 dm” at room temperature and pressure (r.t.p.)
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2

Section A
Answer all questions in the spaces provided

s a technique used in chemical analysis.

W.
fig 1.1 sho
! -
]
—
NaOH
{aq)
={ |
2-3 drops of solution Y
H, SO,
gf—:—:ﬂ
Fig 1.1
i hown in Fig. 1.1.
(a) (i) Name the tGChHIque S llllllllllllllllllllllllll
..................... N
ion Y |
(‘.) State and explajn the rOle Of SOlut ----------------------------------------------------------
ll SR
roje ........................................................................................................
e e (3] |
................ | | e
ne using this te¢
‘ hemical analySlS that Can be do ------ sesrssasrmrauatrenenanetl T T T
I ————"
-nnnluu-u ----------- e [1]

.t
,,,,,,
------
-----
----------------------
----------
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3

salt formed in the flask can be obtained.

(iv) Describe how pure crystals of the

.................... [3]
(a) Define the term
1 atom’ ................... rierviraecansne svaesausarane eecesvanreruensenerass PPPPRTTRRCTT LI erenasnansanes B T T L L L R T TTP PR
"5 fsotope. "'".'.'.f.f.'.ﬁ'.ﬁi'.f.ﬁ'.'.Z'.ﬁ'.Iﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁ’.ﬁﬁﬁﬁﬁ'jﬁﬁﬁﬁﬁﬁﬁﬁﬁ:ﬁﬁﬁﬁ:ﬁﬁﬁﬁ’.ﬁ:ﬁ:ﬁ::fiﬁﬁﬁﬂ]ﬁﬁIﬁﬁZﬁfﬁﬁﬁ:ﬁﬁﬁﬁﬁﬁﬁfﬁﬁﬁI..ﬁ ..................... .
............................................................ [2] Q'
(b) Table 2.1 is an incomplete table showing the number of subatomip particles in the
listed species.
Complete Table 2.1 by indicating the correct number of particles in each species
Table 2.1
: number of number of
species protons electrons
Mg2+ 12
N 7
S 16
[3]
4024/2 N2019
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gnesium nitride, A ip /\’2
P .

(3]
3. (a) Chemical equations for two reactions, X and Y, are shown:
X: NrCL-OH(aq) + HC«'Z(M) —  NaClpg + Hz()(g)
Y: Clg (¢) + 'ZBVTCLB?'(aq) — QNaC-'l(u._q) + BT'Z ()
(i) Name the type of reaction
1. X, .......
2' Y.' .......................................................................
(2]

ffect of douﬁling the volume of hydrochloric acid in
effec

! - initially present.
(@) - Deseribe Xl th65 moles of each of the reactants Were il yp

reaction X, given that 0.0

.....
....................

o
........................
..........

.......
.....

.....
.........
...................

......
.......
-----
aene
......
------
-------
......................

........
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PRSYTIIIL
...............
Ly
.....
PreLl
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