[Science] Chemistry O Level Exam Paper

Preliminary Examination Set [V]
Secondary Four Express & Five Normal

CANDIDATE NAME:

CLASS: / INDEX NUMBER:

Science(Chemistry) 5076/01
Paper 1 Multiple Choice 5078/01
2024 30 min

READ THESE INSTRUCTIONS FIRST

Write in soft pencil.
Do not use staples, paper clips, glue or correction fluid/tape.
Write your name, class and index number on the Answer Sheet in the spaces provided.

There are forty questions on this paper. Answer all questions. For each question, there are four
possible answers A, B, C or D.

Choose the one you consider correct and record your choice in soft pencil on the separate
Answer Sheet.

Read the instructions on the Answer Sheet very carefully.
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.
The use of an approved scientific calculator is expected, where appropriate.



1 The diagrams show three sets of apparatus.

1 2 3

filter —— beaker
paper , ___evaporating
dish
—— filter
funnel T T
heat heat

Which apparatus would be used to obtain separate dry samples of sand and salt from
a mixture of sand and seawater?

A 1only B 3only C 1land3 D 2and3

2 The chromatogram shows the dyes present in four food colourings, W, X, Y and Z.

A
0 0
O
O 0
O O start line
w X Y Z
solvent flow

How many different dyes are used to make the food colourings W, X, Y and Z?

A 2 B 3 C 4 D 7



3 The diagrams show the arrangement of particles in three different physical states
of substance S.
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Which statement about the physical states of substance S is correct?

State 1 changes to state 3 by freezing.
The substance in state 2 has a fixed volume.

Particles in state 1 vibrate about fixed positions.

o 0O W >»

The forces between the particles in state 2 are strong.

4 An ion of element Y has 18 electrons and nucleon number of 31.

What is the charge on the ion if element Y has 16 neutrons?

A 2+
B 2-
C 3+
D 3-
5 Element Q has an electronic structure of 2, 8, 1.

Element R has an electronic structure of 2, 6.

What would be the formula of the compound formed between Q and R?

A QR

B Q2R
C OQR2
D Q2R2



Which diagram represents molecules of an element?

S Q &
e©

A molecule of arsenic bromide, AsBr3, has the structure shown.

Which properties could be correct for arsenic bromide?

melting point / °C electrical conductivity at room
temperature
A 31 conducts
B 39 does not conduct
C 650 conducts
D 755 does not conduct

Hydrochloric acid reacts with lithium hydroxide as shown below.
HCI + LiOH — LiCl + H20

What is the volume of hydrochloric acid of concentration 2.0 mol/dm?® needed to fully
react with 25.0 cm?® of lithium hydroxide of concentration 1.0 mol/dm3?

A 125cmd B 25.0cm?d C 50.0cm3 D 100.0cm?d



10

11

Which ionic equation represents the neutralisation of aqueous sodium hydroxide
with dilute sulfuric acid?

A H*(aq) + OH™ (aq) — H20 (I)

B 2Na* (ag) + SO4?~ (aq) — Na2S0a4 (aq)

C NaOH (aq) + H* (aq) — Na* (aq) + H20 (I)

D 2Na* (aqg) + H2SO4 (aq) — Na2S04 (aq) + 2H* (aq)

Red cabbage juice is an example of a natural indicator which turns purple in water.
When an acid is added, the indicator turns red and when an alkali is added, it turns
yellow.

A student added two solutions, vinegar and aqueous ammonia, to two separate test
tubes containing cabbage juice.

What will be the colours of the two solutions?

vinegar agueous ammonia
A red purple
B red yellow
C yellow red
D yellow purple

The oxide of element X was added separately to hydrochloric acid and aqueous
sodium hydroxide.

The word equation for the reactions are shown.

X oxide + hydrochloric acid — salt + water

X oxide + sodium hydroxide — salt + water

Which row describes element X and its oxide?

X X oxide
A metal amphoteric
B metal basic
C non-metal acidic
D non-metal neutral




12

13

14

Substance Y decolourises acidified potassium manganate(VIl) solution, KMnOa.

Which statement correctly describes the reaction above?

O 0O W >

In the Periodic Table, there is a trend from metallic to non-metallic elements across

a period.

What causes the trend?

o 0O W »

Fluorine is a halogen.

an increase in number of electrons
an increase in number of electron shells
an increase in number of neutrons

an increase in number of valence electrons

The table shows some of the properties of other halogens.

Substance Y is an oxidising agent and acidified KMnO4 has been oxidised.
Substance Y is an oxidising agent and acidified KMnO4 has been reduced.
Substance Y is a reducing agent and acidified KMnO4 has been oxidised.

Substance Y is a reducing agent and acidified KMnO4 has been reduced.

number of . .
element Mr valence melting boiling colour of vapour
point/ °C point/ °C
electrons
chlorine 71 7 -101 -35 yellow-green
bromine 160 7 -7 59 red-brown
iodine 254 7 114 184 violet

Which statement about fluorine is likely to be correct?

O 0O W r

The My of fluorine is 19.

The boliling point of fluorine is -188°C.
The melting point of fluorine is 212°C.

At room temperature and pressure, fluorine is a black solid.




15 The table below shows the reaction of four metals, W, X, Y and Z, with water and

steam.

metal reaction with water reaction with steam
W catches fire explodes
X no change no change
Y no change slow effervescence
Z slow effervescence rapid effervescence

What is the order of reactivity of the metals from most reactive to least reactive?

X>Y->Z->W
WoY->Z->X
X>Z->Y->W
W-o>Z->Y->X

O 0O W >

16  Four different solids, W, X, Y and Z are dissolved in equal volumes of water at
20 °C by a student.

The following is recorded by the student.

solid which type of energy
dissolves change
W endothermic
X exothermic
Y endothermic
z exothermic

Which row of the table describes the correct temperature recorded?

solid which dissolves temperature recorded / °C
A w 30
B X 12
C Y 21
D Z 40




17

18

In experiment 1, an excess of finely powdered marble is added to 20 cm? of dilute
hydrochloric acid.

In experiment 2, an excess of large marble chips is added to 20 cm?® of dilute
hydrochloric acid of the same concentration.

The total volume of carbon dioxide given off are determined at regular time intervals
and plotted in the following graph.

total volume
of CO2/ cm?

time

Which part of curves is obtained in the two experiments?

experiment 1 experiment 2
A X Z
B X Y
C Y Z
D Y X

The reaction between a hydrocarbon, CnHe and bromine can be represented by the
equation below.

CnHse + Br2 — CnHsBr2
Which statement is correct for this reaction?

This is an addition reaction.
UV light is needed for reaction to occur.

Nickel is used as a catalyst in the reaction.

O 0O W >

The molecular formula of the hydrocarbon is C2Hs.



19 The structure below shows a monomer.

H H
/C:C
éH,  CI

Which structure shows a part of the polymer chain formed from three molecules of
the monomer?

H H H H H H H H H H H H
NESESEE N SN
Chy Gy C1 1 G, G byt by iy &

Ct H Cl H Cl H H Cl H Cl H CI
S S S G G SO S 0
(‘_“,H3 <|:H3 (‘3H3 (‘:H3 (‘:H3 <|:H3 I-‘| {"JHleI (‘L‘HSH (":Ha

20 Carbon dioxide and methane are ‘greenhouse gases’ which contribute to global
warming.
Which process does not increase global warming?

burning fossil fuels
decay of organic waste

farming cattle for beef

o 0O W »

growing crops such as sugar cane
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Data Sheet

Colours of Some Common Metal Hydroxides

aluminium hydroxide white
calcium hydroxide white
copper(ll) hydroxide light blue
iron (1) hydroxide green
iron(Il) hydroxide red-brown
zinc hydroxide white
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[Science] Chemistry O Level Exam V
Paper Preliminary Examination Set [V]

Secondary Four Express & Five Normal

CANDIDATE NAME:

CLASS: / INDEX NUMBER:

Science(Chemistry)
Paper 2 Theory 5076/03

2024 5078/03

1 hour 15 minutes

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use a HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid/tape.

Section A
Answer all questions.

Section B
Answer all questions. Question 11 has a choice of parts to answer.

Candidates are reminded that all quantitative answers should include appropriate units.

The use of an approved scientific calculator is expected, where appropriate.

Candidates are advised to show all their working in a clear and orderly manner, as more marks are
awarded for sound use of Physics than for correct answers.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.

Section A

Section B

Total




1

Section A

Answer all the questions in the spaces provided.

Choose from the following substances to answer the questions.

ammonia carbon monoxide silver sulfate
aluminium oxide copper sulfur
calcium hydroxide methane sulfur dioxide

Each substance may be used once, more than once or not at all.

Identify a substance which:

(@)

(b)

()

(d)

()

(f)

is produced during incomplete combustion

.......................................................................................................... [1]
is an acidic gas
.......................................................................................................... [1]
is amphoteric
.......................................................................................................... [1]
is an element which forms X2 ion
.......................................................................................................... [1]
is used to reduce the acidity of soils
.......................................................................................................... [1]
Is a greenhouse gas.
.......................................................................................................... [1]

[Total: 6]



Helium, neon, argon, krypton, xenon and radon are noble gases in Group 18.

(a) State one use for helium.

1]

(b) Radon is very unreactive.

Use the electronic structure of radon to explain why.

(c) Two isotopes of radon are shown.
220 222
aﬁR” E,_ﬁRn

(1) Give one similarity in the atomic structure of these two isotopes.

(i)  Give one difference in the atomic structure of these two isotopes.



(d) A sample of neon has a volume of 21dm? at room temperature and pressure.

(1) The temperature of the sample is increased.
The pressure remains constant.
Describe and explain, using kinetic particle theory, what happens to

the volume of the sample.

....................................................................................... [2]
(i)  Calculate the mass of neon in the 21 dm? sample.
Give your answer to three significant figures.
MASS ..t eeeiie e e e e eee e g [2]

[Total: 8]



3

The structure of magnesium oxide is shown in the diagram below.

magnesium ion: O. Og-l-_-.é_o_-l-_-_bo 5
oxide ion: ) ! :Q . '

(@) Explain, with reference to the structure of magnesium oxide, why molten
magnesium oxide conducts electricity, but solid magnesium oxide does
not.

2]

(b)  Complete the following table which gives information about two ions.

ion number of number of number of nucleon (mass)
protons neutrons electrons number

0% 8 8

Mg?* 10 24

[3]

(c) Draw a ‘dot-and-cross’ diagram to show the bonding in magnesium oxide.
Show only the outer shell electrons.

[2]

[Total: 7]



Fig. 4.1 describes the reactions of two colourless solutions, J and K.

J K
a colourless a colourless
solution solution
turns damp red turns Universal
- . Indicator
litmus paper blue
pap mix together solution red
M
colourless salt
solution
warm with aqueous . .
sodium hydroxide add aqueous silver nitrate
gas turns damp N
red litmus white precipitate
paper blue
Fig. 4.1

(@) Name substances J, K, M and N.

() J e,
() K e,
() M e,
(V) N e,

(b)  Write a balanced chemical equation for the reaction between M and

sodium hydroxide.

(c) Briefly describe how you can obtain a pure dry sample of N that is

formed.

[1]
[1]
[1]
[1]

[Total: 8]



Chlorine is in Group 17 of the Periodic Table.

(@)

Name the most reactive element in Group 17.

(b) The electronic structure of chlorine is 2,8,7.

(c)

Use this information to explain why chlorine is in Period 3 of the Periodic
Table.

Aqueous chlorine is an oxidising agent.
Chlorine gas is bubbled into aqueous potassium iodide.

(i) Write the ionic equation for the reaction between chlorine gas and
iodide ions.

1]
(i) Describe the colour change that happens during the reaction.
.[1]
(d) Describe the trend in melting point down Group 17.
............................................................................................... [1]

[Total: 5]



Iron is often used to make an alloy called stainless steel. Stainless steel does not
rust easily.

(@) What is meant by the term alloy?

(b) The diagram shows the arrangement of atoms in an alloy.

Stainless steel is much harder than pure iron.
Use ideas about the arrangement of atoms in stainless steel to explain why.

(c) Ironis extracted from iron(l1l) oxide in a blast furnace using carbon monoxide.

The chemical equation for the reaction between iron(lll) oxide and carbon
monoxide is shown.

FezOg(S) + 3CO(g) -> 2Fe(|) + 3C02(g)

State and explain whether carbon monoxide is acting as an oxidising agent or
a reducing agent in the reaction.

[Total: 5]



7

A Formula One car uses octane as fuel. Octane belongs to a family of organic
compounds called alkanes. Alkanes contain only carbon and hydrogen atoms.

Table 7.1 shows the melting points and boiling points of some alkanes.

Table 7.1
name of alkane formula melting point / °C | boiling point / °C
ethane CzHe -183 -89
propane CsHs -188 -42
butane CaH1o -138 -1
pentane CsHi2 -130 36
hexane CeH1a -95 69
octane CsHis -57 126

(@) Name the type of bonding found in octane.

1]

(b) Ethane is a colourless and odourless gas.
A molecule of ethane has the following structure.

H H
H—C—C—H
H H

Draw a ‘dot-and-cross’ diagram to show the bonding in ethane.
Show only the outer shell electrons.

[2]

(c) From the information in Table 7.1, what can you deduce about the
relationship between the molecular size of the alkanes and their boiling
points?

1]



(d) Heptane is an alkane with seven carbon atoms.

Write the molecular formula of heptane.

1]

(e) Predict the physical state of heptane at room temperature and pressure.

1]

[Total: 6]



8

Petroleum (crude oil) is a mixture of hydrocarbons.

(@)

(b)

Petroleum is separated into useful fractions by fractional distillation.
State the physical property used to separate the fractions.

1

Naphtha is the fraction that is used to produce propene. The structure of
propene is shown.

H-C=C-C-H

I—-0O-I

(1) A homologous series is a group of compounds with the same
general formula.

State one other property of compounds in the same homologous

series.

........................................................................................ [1]
(i) Prqpene, along with ethene and butene, forms a homologous

series.

State the general formula of this homologous series.

...................................................................................... [1]

(iii)  Propene reacts with aqueous bromine to form Y.

Draw the full structural formula of a molecule of Y.
Show all the bonds in your answer.

[1]



(c)

(iv)

(V)

Propene is the raw material used to produce poly(propene), a
plastic that is used to make microwavable containers.

Draw the full structural formula of two repeating units of
poly(propene). Show all the bonds in your answer.

[2]

State why poly(propene) causes a pollution problem when it is
disposed of.

Carbon dioxide and ethanol are produced by fermenting glucose solution.

(i)

(i1)

Describe the conditions needed for this reaction to occur optimally.

Ethanol obtained from sugarcane plants, known as bioethanol, is a
renewable alternative to crude oil.
Explain why bioethanol is considered renewable.

[Total: 10]

End of Section A



Section B

Answer one question from this section.

Calcium is a metal in Group 2 of the Periodic Table.

(@) A sample of calcium is added to cold water.

Colourless aqueous calcium hydroxide, Ca(OH)z, and a colourless gas
are formed.

(1) Name the gas formed in the reaction.

(i)  Aqueous calcium hydroxide is an alkali.
State the formula of the ion that causes the solution to be alkaline.

(iii) A pH meter can be used to measure the pH of aqueous calcium
hydroxide.

Describe one other way in which the pH of aqueous calcium
hydroxide is measured.

(b) A sample of 250 cm?® of aqueous calcium hydroxide is added to an excess
of hydrochloric acid.

(1) The concentration of the agqueous calcium hydroxide is
0.150 mol / dm?.

Calculate the number of moles of calcium hydroxide in the sample.

number of moles =



(c)

(i) The equation for the reaction between aqueous calcium hydroxide
and hydrochloric acid is shown.

Ca(OH)z2(aq) + 2HCl(aq) — CaClz(aq) + 2H20(l)

Deduce the number of moles of hydrochloric acid that react with
the calcium hydroxide.

number of moles = ..., mol [1]

Rubidium also reacts with cold water.

Compare the observations of the reaction of calcium and cold water with
the reaction of rubidium and cold water.

In your answer you should include at least one similarity and at least one
difference.

3]

[Total: 10]



10

Magnesium carbonate reacts with sulfuric acid to form carbon dioxide gas.
Four separate experiments were conducted using 5 g of magnesium carbonate
and excess sulfuric acid.
The conditions of each experiment are shown in Table 10.1.

Table 10.1
experiment | size of MgCO3| temperature / °C concerlltrrr?(t)ilo/nd(:rf]gH2804
1 lumps 30 1.00
2 powder 30 1.00
3 lumps 40 1.00
4 powder 40 2.00

@) Draw a labelled diagram showing the set-up of apparatus that can be used
to collect and measure the volume of gas produced in the experiment.

[2]

(b)  State two experiments that could be compared to show the effects of
temperature on the rate of reaction.

(c) Using the idea of collision between particles, explain how increasing the
temperature increases the rate of reaction between magnesium carbonate
and sulfuric acid.




(d) Fig. 10.1 shows a graph of the results for experiment 1.
Draw a curve on Fig. 10.1 to show the results of experiment 2.
Label this curve ‘experiment 2'.

>

volume of
gas /cm3

experiment 1

/ g

time /s -
Fig. 10.1 [1]

(e) Describe how you would determine in the laboratory if the reaction of
magnesium carbonate with dilute sulfuric acid is an exothermic or

endothermic reaction.
Include all measurements or observations you will make.

.. [4]

[Total: 10]
End of paper
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Data Sheet

Colours of Some Common Metal Hydroxides

aluminium hydroxide white
calcium hydroxide white
copper(Il) hydroxide light blue
iron(II) hydroxide green
iron(I1I) hydroxide red-brown
zinc hydroxide white




" oW ;01 x 20'9 = 7 ‘Juejsuod oipebony a8y
*(*dyy) aunssaud pue ainjesadws) wWool je wp 4z s seb Aue Jo sjow 8UO JO BWN|OA 8Y |

= = = = = = = = = = - [ 8 | we | 2z | -
wnouaime; | wnygegou | wnwejepuew | wniwsey wniwgisule | wnnwoped | wneyeq wnuno wnovewe | wnwoynyd | wniumdeu wnuesn | wnugoejoxd wnuoy) wniugoe
| ON | PA | wd | s3 | O | g | wy | wy [ nd | dN n Bd | ulL | ov bt
€01 (4]} L0} 00l 66 86 16 96 S6 v6 £6 [4] 16 06 68
SIL | € | 69k | Z9b | S9L | €9 | 6GL | ZGL | Sk | OSl = vl | L | Ovk | 6El
wnnayn| wnigank wninLy wnigie oy sosdsip ! wnimpope | wmdoins wnuewes Iy d | wonukp Ik p wnues WRUeLUE]
mM | A | wL | 43 | o4 | Ag | aL | PO | N3 | ws | wd | PN | i | @D | el | SPOUEHE
1L 0L 69 89 19 99 S9 9 £9 29 19 09 65 85 LS
_..oamM.._mao oﬁ.ﬁM:SF Ea_._ol..E?__ E:SM?BE E_.._._.Io.&n _._.q.,_clo..__._._ E:.a_ﬂ_mnoo _._.amcol.m:._oe Ea__umlﬁm_.Emn _._S_._w_l.___wE E_._..Mmm_._ E..Wson_ E_.._m._lo.pmom E_.mﬂn_:u En_u..ol_._% E_.M_M._ E:.M.a__
60 S1 A N IE| UN ud 6y sd N SH ug bs qa e spoupoe ey 1
8Ll Ll 9Ll Sl vl gLl (413 LEL 0Ll 601 801 01 901 S0l 0L | €0L—68 88 18
5 5 B 60c | 20z | voz | 10z | 6y | S6L | 26b | 06k | 98k | 8L | 8L | 8ZI €L | el
wopes BuneEse wnuojod yinwsiq pes| wnyey Anasew peob wnuned wniput wnruso wniusy) uaysbum WnEjUE] wniujey wnueq wniseed
uy W od 9 qd 1L 6H ny d 1 SO 9y M el JH | spoveque | BG sO
98 S8 v8 €8 z8 18 08 6L 8L LL 9. SL v2 €L ZL | V-1S | 98 ss
WEL | ZZv | 8¢k | ek | 6 | GH | ci | 80 | 90k | €0F | oI = 96 €6 16 68 88 S8
uouax BuIpol winunjje) Auownue un winipu WINALPED laaps wnipeged WINIpoYJ wnuaynl | wnnsuyps) | wnuspglow wnigqoi WNUoINZ winupk wnuons wmipigru
X I el as us uI PO By Pd yy ny oL ON aN iz A IS qy
4% £S5 Zs LS 0S 6v 8y Ly 14 Sy 144 134 [44 34 oy 6E 8¢ L€
¥8 08 6. 74 €L 0L 59 ¥9 6S 6S 9S SS es LS 8y Sy oy 6E
uoydiny BunwoIq [ITITET:H USLE wruewssb wnyeb auz Jaddoo [Er=llT] Heqoo (1.1 aseuebuew | wnwonys WNIPEUBA wniueR Wnipuess Wnaed wnissejod
M ig 38 sy 39 ) uz no IN 0D CE | Un 1D A 1L S ed A
9¢ 1% 123 £ [4% L€ 0e 62 8¢ 12 9c 14 ve 514 [44 24 0c 6l
oy G'Ge ce 23 8¢ XA ve €c
uofise BuuoR Jnyns snoydsoyd uoaIs wnrwne N_. H D b m w L O m 4 ﬂ wnisaubew wnipos
v o| 1D S d IS v 6w | eN
8l Ll 9l Sl )4} £l Zl L
0¢ 6l 9l vl cl L SSEUW diwoje aAneal 6 L
woau uony Bk Gouy uogQUeD uosoq BBy wngfiag wniyy
SN 4 o) N 0] g |oquiAs olwoje ag 1
0L 6 8 L 9 S Jaqunu (olwoje) uojoid 4 £
14 3
wnijey uabosphy hm-v‘_
oH H
[4 l
et | o] a e [ wn | a | | 2 [
dnoig

SjUSW?|3 JO 9|qeL JIPOoLIAd YL






