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1 An acidic gas T is denser than air and insoluble in water.

Which method(s) can be used to collect the gas?

1 32

A
B
c
D

A
B
c
D

2 only
3 only
1and2
2and3

2 Bromine is a liquid at 20 'C.

What is the melting point and boiling point for bromine?

melting poinv 'C boiling poinY 'C
A
B
c
D

-22
-8
-7
25

-3
-33
59
103

3 What changes occur when a gas at 200 "C becomes a solid at -5'C?

4 What ions are present in iron([l) sulfate, Fe2(SO4)3?

Fe2' and SO+2-

Fe2* and SO+3-

Fe3* and SOr2-
Fe3' and SOr}

separation of Particles energy of particles attractive forces between
particles

A
B
c
D

decreases
decreases
increases
increases

decreases
increases
decreases
increases

increases
decreases
increases
decreases

I

m

I
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5 The diagram shows the molecule ethyl propanoate.

o
//

cH3-cH2 - c
\
o-GH2-CHs

How many bonding pairs of electrons are there in the molecule?

A
B
c
D

A
B
c
D

7
16
17
20

6 Aqueous solution R is gradually added to aqueous solution S.

The changes in pH are shown on the graph.

pH

11

13

12

1l

r0

9

I
7

E

I
3

2

1

0

10 rt 20 25 30 35 10 45 50

volume of R added/ cm3

What are R and S?

R S
A
B
c
D

aqueous ammonia
ethanoic acid

hydrochloric acid
sodium hydroxide

ethanoic acid
sodium hydroxide
aqueous ammonia
hydrochloric acid

7 which substance does not produce coppe([) sulfate when added to dilute sulfuric acid?

copper
copper(tr) carbonate
copper(tr) hydroxide
coppe(Il) oxide

0 5

I
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8 Which element contains the least number of atoms in 1 g?

carbon
iodine
iron
orygen

I

A
B
c
D

Aqueous sodium hydroxide and aqueous ammonia were added separately to two different
aqueous solutions each containing the same metatlic ion. ln both cases, a white
precipitate was formed which dissolved when excess sodium hydroxide or aqueous
ammonia was added.

What is the ion?

Ca2'
Cu2*
K-
Zn2t

{O A simplified version of the Periodic Table shows four elements with the code lefters, W,

X, Y and Z.

Which of the following statements is conect?

A W is a metal while X, Y and Z are non-metals.
B W and X are solid but Y and Z are gases at room temperature.
C W and X are in the same group with the same number of electron shells.

D W and X form an ionac compound while Y and Z a form covalent compound

11 Which element in the table is an alkali metal?

melting point t"c density i g/cm3

A
B
c
D

-39
-7
98

1093

'13.60

3.10
0.97
8.92

A
B
c
D

w x

Y

f-]

I

z

I

I
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12 What are the oxidation states of chlorine in ClzO and C/O+'?

-2 and -1
+1 and +3
+'l and +7
+2 and +8

13 Experiments were carried out to determine the positions of metals X, Y and Z in the
reactivity series. The table shows the results.

test metal X metal Y melal Z

reaction between metal
and hydrochloric acid

effervescence no visible
observation

effervescence

heating the metal oxide
with carbon

metal oxide
reduced

metal oxide
reduced

metal oxide not
reduced

What is the order of reactivity of these metals?

most reactive ----------> least reactive
A
B
c
D

z

X
X

X
z
z

X

Z

14 Chromium is placed between zinc and iron in the reaclivity series.

Which metal reduces the oxide of chromium?

copper
iron
lead
magnesium

15 During a chemical reaction, the temperature of the reaction mixture increased.

Which row conectly describes the type of energy change and the transfer of heat during
this reaction?

type of energy change
A
B
c
D

endothermic
endothermic
exothermic
exothermic

absorbed from sunoundings
lost to surroundings

absorbed from sunoundings
lost to surroundin gs

A
B
c
D

A
B
c
D

transfer of heat
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16 Which of the following changes will increase the speed of reaction between one mole of
gas T and two moles of gas U?

a decrease in temperature
a decrease in the mass of catalyst
an increase in the particle size of catalyst
a decrease in the volume of the reaction flask

17 Curve I is obtained by observing the decomposition of 100 cm3 of 1 mol/dm3 aqueous

hydrogen peroxide, catalysed by manganese(tV) oxide.

ZHzOz(aQ) -+ 2HzO 171 + Oz(9)

il

volume of
oxygen
formed

time

Which alteration to the conditions will produce curve ll?

A adding some 0.'1 mol/dm3 aqueous hydrogen peroxide

B lowering the temperature
C using a better catalyst
D using less manganese(Iv) oxide

1g 80.0 cm3 0f a sample of air is trapped in a syringe. The air is slowly passed over heated

iron in a tube until there is no further decrease in volume.

tron

A
B
c
D

t
80 cm3 of air heat

When cooled to the original temperature, what volume of gas remains?

16.8 cm3
40.0 cm3
60.0 cm3
63.2 cm3

A
B
c
D
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19 Which substance has a main constituent that contains only one carbon atom per
molecule?

bitumen
kerosene
naphtha
natural gas

20 Which statement about vegetable oil and margarine is conect?

A Both vegetable oil and margarine are liquids at room temperature.
B Margarine has a higher melting point than vegetable oil.
C Vegetable oil has fewer carbon-carbon double bonds than margarine
D Vegetable oil is made from margarine by hydrogenation.

A
B
c
D

I
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SECTION A
Answer all questions in the spaces provided.

Name the apparatus best used to carry out the following procedures.

(a) Mix 250 cm3 each of two solutions.

t11

(b) Measure the freezing point of a liquid

t1l

(c) Measure the time taken to melt 10.5 g of a solid.

. .... ..11I

(d) Collect and measure 20 cm3 of ammonia gas

.........t1I

[fotal: 4]

Table 2.1 shows some information about four different substances, A, B, C and D when
heated.

Complete Table 2.1 by identirying whether substances, A, B, C and D is an element,
compound or mixture.

Table 2.1

substance
melting

poinV 'C colour other information
element,

compound or
mixture

A -10 to -6 green

A colourless gas is given off. A
greenish-white solid is left behind.
Another gas condenses into water
droplets on the sides of the test
tube.

105 white

It melts into a colourless liquid and
tums brown on further heating.
Finally, a black residue is left
behind.

115 yellow
It melts into a dark orange liquid.
Upon cooling, the liquid turns back
into a yellow solid.

D 242 blue
A black solid is formed and a gas is
given off.

t4l

flotal: 4]

2

B

c
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3 Lemongrass contains a variety of different pigments. These pigments can be separated
using paper chromatography using ethanol as the solvent.

(a) Fig. 3.1 shows the chromatograms of lemongrass and citronellol.

chromatography paper

<- start line

lemongrass citronellol

Flg.3.{

(i) How many pigments does lemongrass contain?

t1l

(ii) State one deduction about the purity of lemongrass and citronellol that can be
made from these two chromatograms.

....t1I

(b) A molecule of citronellol is as shown below.

key:

o
o

: carbon atom

: hydrogen atom

: oxygen atom@

(i) Write the chemical formula of a molecule of citronellol.

(ii) Calculate the molar mass of citronellol.

t1l

g/mol [11

[otal:4]

I
I
I
I

molar mass =
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4 A sample of sulfur taken from the volcanic regions is found to contain two natural occurring
isotopes: sulfur-32 and sulfur-34.

(a) Define isofopes.

l2l

(b) Using the Periodic Table provided on page 16, complete Table 4.1 to show the number
of subatomic particles for each isotope of sutfur.

Table 4.1

isotopes
number of

protons neutrons electrons

sulfur-32

sulfur-34

(c) Do both isotopes of
Explain your answer.

t3I

suJfur have the same chemical reactivity?

t11

(d) Sulfur, an impurity in fossil fuels, burns to produce sulfur dioxide. Hence the air near
the industrial areas became polluted due to sulfur dioxide gas given off by the factories.

Sulfur dioxide gas reacts with oxygen and water in the air to form acid rain.

State two harmful effects of acid rain.

harmful effect 1

harmful effect 2

l2l

lTotal: 8l
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5 Table 5.'l below describes three elements, their oxides and reactions involving the oxides.

Table 5.1

element
formula of

oxide

reaction of oxide
with nitric acid

(yes / no)

reaction of oxide with
potassium hydroxide

(yes / no)

COz yes

lead Pbo

potassium yes

oxide of carbon

(a) Complete Table 5.1 . t4l

(b) (i) Using the information provided in Table 5.'1, draw the 'dot and cross' diagrams to' 
show the anangement of electrons in the oxide formed by carbon and potassium.

Show only the outermost electrons.

L2l

oxide of potassium
l2l

(ii) Suggest if the oxides of carbon and potassium are able to conduct electricity at

room temperature and pressure. Explain your answer.

t3I

[fotal: 11]

I

I
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6 Fig. 6.1 shows the blast fumace used for the extraction of iron.

waste iron ore, mke and limestone

hot air hot air

molten slag
molten iron

Fig.6.l

(a) During the extraction, hot air reacts with coke to form carbon monoxide. Carbon
monoxide reacts with iron ore to form molten iron as shown by the chemical equation
below.

Fe2O3 + 3CO --- 2Fe + 3COz

State which element has been reduced and explain your answer

121

(b) (i) Calculate the maximum mass of iron that can be formed from 5 600 g of iron(III)
oxide.

[Relative atomic masses: Ar: Fe, 56; O, 161

mass of iron formed = ks [2]
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6 (b) (ii) Calculate the volume of carbon dioxide produced in this reaction, measured at
room temperature and pressure"

volume of carbon dioxide produced = dm3 [2]

(c) The molten iron collected ftom the blast furnace is then further processed. Varying
quantities of carbon and other elements are added to iron to make different types of
steel which can be used to make useful objects.

Explain, with the aid of diagram, how the addition of carbon makes steel harder and
stronger compared to pure iron.

l2l

(d) The iron metal formed can react with an aqueous solution of copper(Il) nitrate.

Name the type of reaction that has taken place and state one observation during this
reaction.

type of reaction

observation

t11

t1l

(e) lron metal can also react with dilute hydrochloric acid to form aqueous iron(tr) chloride
and gas Y.

(D Name gas Y and state a test to confirm its identity.

l2l

(iD Write a balanced chemical equation of the reaction between iron and dilute
hydrochloric acid.

..........121

[Total: 14]



BP - 346

7 (a) Saturated hydrocarbons are classified as alkanes homologous series which have the
general formula Cn Hzn.z.

Besides having the same general formula, give ono other characteristic property of a
homologous series.

t1I

(b) Propane is a saturated organic compound and propene is an unsaturated organic
compound.

(i) How would you distinguish in the laboratory between a saturated and an
unsaturated organic compound?

chemical test

I1l

result with the saturated compound

t1l

result with the unsaturated compound

I1l

(iD Draw the structural formula of a molecule of propene.

t1l

(iii) Propene undergoes addition polymerisation- Draw the structural formula of the
polymer showing two repeat units.

t1l
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7 (cl (0 CzHoO is a member of the alcohol homologous series-

Draw the structural formula of this alcohol.

(ii) The alcohol CzHoO can be made in the laboratory from glucose'

Name the process and list the substances and conditions required.

name of process:

substance(s):

t11

t1l

mndition(s):

[total:10]
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SECTION B
Answer any one question in the spaces provided.

I A student investigated the reaction between coppe([) carbonate and dilute hydrochloric
acid.

CuCO: (s) + 2Hcl(aq) ) CuC/z (aq) + CO, 191 + HzO (S)

The figure shows the apparatus used by the student.

beaker

dilute hydrochloric acid copper(Il) carbonate

Table 8.1 shows the balance reading recorded by the student in every minute.

Table 8.1

time /min balance reading /g

0

I

2

3

4

5

6

7

8

I
10

11

12

13

14

4.00

2.90

2.40

2.00

1.70

1.50

1.30

1.15

1.00

0.90

0.85

0.80

0.75

0.75

0.75

electronic balance

(a) Explain why the balance reading decreases during the experiment.

tlI
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S (b) (i) Plot a graph of balance reading /g against time /min

balance reading /g

time /min [21

(ii) How can the student tell when the reaction has finished?

t1t

(iii) Determine the mass of carbon dioxide gas produced during the reaction.

tlI

*|H-FFF|-F -T' TTTTT.TTffi ffiffi -alfrT-TT-I_n_T-rrrT_rT rr-TTT. TTTTT i]-]-H-HTTIiTTTTTT ffi ffiTF - TNTrI --rTTTTTT.TT

Ft+t-]-]+H+ TTTTTTTTT T--rTT-I'T.I'TTI
-T_I_T-rT-I rTr

ffi
Hflflffi

trFFFFFffiffiffiffiffi ffi l-t+-]-u-]-t++

-+ ffi
ffiffi ffi ffi ffiffi ffi .T.T-T

F1-#

ffi
.T.

H*I}FI-H-FFFFFFFFFH++ ffi ]+t+ TTTTTTT TITTTTT ITTI'TTTI-Tr t-Hffi TT-r qffi #+"fi"T-TT
t-++rrrT-rrarFl TT'TI'T.I'TT t+l .T]'T-ITI TTI

ttttttdl TrT'TTT-T'TI ffi
rT.TTTI TTTT]

+H _rrT.I_T-TrTT +++ ffi ttttffiffi #ffiffi ffi Tffi
flflf,ffi

ffi ffi
+ ffi ffi _T]_T.rT-TT-trI

ffi ffiffi *IFFH-FFH
+tFFIF ffi ffiffi ffiffi

ffiffi 1t[H1tt 11t11tt| ffiffi ffi ffi ffiTTTTEITITITTTn-T

-# ffi -TTTTT.TT TI }II]-FFFFH-FI-H ffiffiT]-Tfl ffi Tfffi_T_r_r_rrrrrl

+FFtrFFH
TTIIIM II+ffirH++ .#t
iF TTT-T'T TI TI TI TI III -l.].]-].,]:# ffi ffi

+IFFFFFH

ffiffiHi-]-]1-++FF TTTTTTTTT--N'TTT.TTTIffiH ffilttfl11fr ffi TTT TH#

ffi +F|TlTTtl trFFFFFFFI

s++H++H
ttfltttt

ffi H.FIFFH-H t-u]+-11++ ffiffi ]+H ffi'T_I_T-rrlT_TT
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ffiffi
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TTrTTTTT'TI -T1_T-TrrT-Tr ttiflffiTFTTTT-FT FI _T.rT-rrrIrr
_Ti-rTTI_T-rr

ffi .TT'TTTTTTT
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.TTT.TTTTTT
_T.rr

tttt+t
TTTTTTTTTTi T l-t_T-TrrTt_rTT r TTTTTT.TTTT



BP - 350

I (b) (iv) Find the speed of the reaction, in grams per minute

speed of the reaction =

(c) During the reaction, the beaker feels warm to touch.

Explain why.

g/min [1]

.........11I

(d) 5 cm3 of the content in the beaker was transfened to a clean and dry test-tube. A few
drops of aqueous ammonia were then added to the test{ube. A light-blue precipitate
was formed.

(i) Write the ionic equation for the formation of lighlblue precipitate.

12)

(ii) Predict what will happen when aqueous ammonia is added in excess

t11

lTotal: 101
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9 (a) One substance which is responsible for the fragrance of roses is 2-phenylethanol.

The struclure of this molecule is shown in Fig. 9.1.

G

H-C -oH

Fig. 9.'l

(D Circle the functional group(s) found in 2-phenylethanol.

(ii) A student commented that the molecule is a'hydrocarbon'-

Do you agree with the statement? Explain your answer.

H

C

HH

// \\
C

H

I

c
I

H

H

I

c
I

H

Suggest a suitable chemical reagent with relevant obseNation(s) to convert
the 2-phenylethanol molecule to a mmpound with a pH of 6.0'

t1l

. . . ...t11

t11

(iii)

chemical reagent:

observation(s):

(iv) Hence, draw the structural formula of the compound with a pH of 6.0.

t1I

t2t

n\
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9 (b) A sample of the compound with a pH of 6.0 formed, is added to equal volume of
sodium hydroxide.

(i) State the type of reaction that has taken place.

t11

(iD From the list given, circle the bond that is broken when the compound
with a pH of 6.0 reacts with sodium hydroxide.

C-C c-H

C=O o-H t1I

(iii) Hence, write the ionic equation for the reaction.

12)

lTotal: 101

END OF PAPER



BP- 355

o oN m

CD O o, o

@ m CO o

F. F'

(o o (o o

lr) o ra) o

rf O <t o

(a (,,

6l () (\ o

O o

i5
3

6l

)
:i
(-
c.

u;

)
o
uJ

I(,
;o
'EE
0,
o{,
ED
o):,a

I

I

I

I

I



BP- 356

Suggestecl answers

1 (a) beaker 1m

(b) thermometer 1m

(c) (electronic) stopwatch 1m

(d) gas synnge 1m

A - mixture

B - compound

C - element

D - compound

1m

'1m

'1m

1m

3(ai) 4 1m

(aii) Lgjn_lnglasg is not oure / is a mixture and citronellol oil is oure. 1m

(bi) CroHzoO 1m

(bii) Molar mass of CroHzoO = 10(12) + 20(1) + 16 = 156 s/mol 1m

4(a) lsotopes are atoms of the same element with the same number of
protons bul differsnt numb€r of neutrons.

'tm

1m

(b)
isotopes

1mx3

protons neutrons electrons

sulfur-32 16 16 16

sulfur-34 16 18 16

(c) Yes.

They have the same number of valence electK,ns, which determines the
reactivity of an element.

1m

(d) . acid rain corrode metal structures and limestone buildings
. acid rain acidifies lakes and streams, harming aquatac life
. acid rain dissolves and leaches away the nutrients from soil,

destroying vegetation

Any2x
1m

5(a)
element

formula of
oxide

reaction of oxide
with nitric acid

(yes / no)

reaction of oxide with
potassium hydroxide

(yes / no)

Each
column
correct:

1m x 4carbon COz no yes

lead Pbo yes yes

potassium KzO yes no

I number of



(bi)

o

2-
corbon dioxide, CO2

a *n*rarto"r'.. *y6.^
I {ci..ddt-a lro/.,'b6i

For C02

Correct
arrangemen
t of e shared

-1m
Correct no
of atoms of
elemenls -
'lm

For K2Ol

Correct no.
of atoms 0f
elements -
1m

Correct
charges on
lons - 1m

(bii) At rtp, potassium oxide exists as a solid. The ions are held in the fixed
positions, hence unable to move around to carry electric charges.

CO2 is a covalent compound, it does not have any mobile ions nor
carriers. Hence unable to conducl electrielectrons to ac1 as cha

1m x2

1m

6(a) lron is reduced.

lron in FezOs loses oxygen atoms to form Fe, hence it is reduced.

Or

The oxidation state of Fe decreases from +3 in FezOg to 0 in Fe, hence
Fe/iron is reduced.

1m

1m

(bi) No of mol of FezOa = 5600 / (56x2)+(16x31 = 35 ro1

Fe2O3

1

35 mol

Fe

2

35x2=70mol

Mass of iron = 70 x 56 = 3920 g = 3.92 Ln

1m

1m

(bi') FezO:

1

35 mol

COz

J

35x3= 105 mol

Volume of COz = 1OS x24 dm3 = 2520 dm3

1m

1m

BP - 357
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(c)

&$iYr@ In steel, the atoms of different sizes
disrupt the orderly arrangement. The layers of atoms can no longer slide
over one another easily, thus making steel harder and stronger.

1m

1m

(d) Displacement reaction

The blue solution tums groen. Or

A red-brown deposit is formed (on iron metaf)

'tm

1m

(ei) Hydrogen gas.

Gas evolved extinguishes a lighted splint with a 'pop' sound

1m

1m

(eii) Fe +2HCl ) FeClz + Hz

7(a) Eaci successive member differs by a -CH2 unit. Or

They have similar chemical properties.
*accept all other possible answers

1m

(bD Bubble gaseous hydrocarbons into aqueous bromine

Result with saturated: aq bromine remains unchanged

Result with unsaturated: aq bromine decolorises rapidly from reddish bro^/n
to colorless.

1m

1m

1m

(biD

HIIltII-C-C:
H

I

C

tt
PROPE}-E

1m

(biii) HHHHlrrt
t\,\, l,

tltt
H CH3 H CHs pory(prop"*)

1m

19

4E PRELIMINARY EXAM 2024 5086 5088/G
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20

1m(ci) HH
tl

H_C_C-O_H
tt
HH

1m

1mx2
(cii)

Name of process: fermentation
Substances and conditions:

@! in glucose solution at 37"C, absence of oxygen

' substance - 1m conditions - 1m

1m8(a) Carbon dioxide gas produced during the reaction escaped into the
atmos here

1m

1m

(bi) Scale + conect plotting

Smooth curve

1m\ /hen the @qlglLb$g@ / balance reading @!@!Ad (0.75

s)
Effervescence stops.

(bi0

1mbii
Mass of COz produced = 4.00 - 0.75 = 3.25 o

1m

(biv) Speed of reaction = 3.25 I 12

= 0.271 glmin

1mThe reaciion is 4l@!g in nature, thus liberating heat to the
surroundings.

(c)

1m 1m)cCu2. a + 20H- a OH 2 Sdi

1mLight-blue precipitate is glgllg in excess aq ammonia to form a dgLDlE
on

(dii)

Both
correct
1mH

I

C

I

H

H
I

C

I

H

H' _C

H H

H H

//

c

9(ai)

1matomNo. lt contains
1m

1m

Chemical reagent: (aodified) potassium manganate(Vll)/ potassium

dichromate (vl)

Observation:

KzCrzOz tums nP le KM nOa dec!lourises/Oran

(aiii)

4E PRELIMINARY EXAM 2024 5086, 5088/03
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(aiv) H.

c -c x0|il
c -c-oH
I

H

//H-C \\C_

c

H

c

H

1m, 1m

(bi) neutralisdion '1m

(bii) Circle o-H 1m

(biiD H- (aq) + OH-(aq) ) Hzo (l)
1m, 1m

BP - 360

21

4E PREL|MIMRY D(AM 2024 5C85, 5G8m



BP - 361

Suggesled answers

1m

linderIvlan wrote measuri

Beaker1(a)

1m

Generall well done

Thermometer(b)

1m(c)

Generall well done

(electronic) stopwatch

'1mgas synnge

marked wron " is not includedrf the word "

(d)

1m

1m

1m

1m

A - mixture

B - compound

C - element

D - compound

Some students still stru es cf ECltilwith the ro

2

1m3(ai)

wrote 3

4

Ma

1m

Many wrote citronellol is ,purer" than lemongrass

re / is a mixture and citronellol oil is pureLemonqrass is nol pu

ram rs urestudents do not know that havi 1s on the chrom
This indicates that

(aii)

1m

A t CroH rsOH or in kind

CroHzoO(bi)

1mMolar mass of CroHzoO = 10(12) + 20(1) + 16 = 156 g/mol

Allow ECF

(bii)

1m

1m

lsotopes are atoms of the same element with the same number of
protons but different number of neutrons.

Many failed to say that isotopes are ATOMS.

Many used the non-extstent word "neutron number" - should ne nudeon
number

4(a)

number of

electronsneutronsprotons
isotopes

161615sulfur-32

161816sulfur-34

lmx3

resent.Quite a handful cannot calculate for the number of neutrons

(b)

1mThey have the same number of valence electrons, which determines the
Yes

of an elementreactrv

(c)

I



Marked wrong if students omit "valence''

(d)
. acid rain corrodes metal structures and limestone buildings
o acid rain acidifies lakes and streams, harming aquatic life
. acid rain dissolves and leaches away the nutrients from soil,

destroying vegetation

marked wrong if students wrote 'dameCe buildings", they did not exemplify
the harmful effects of increased acidity in water bodies.
Many wrote "breathing difficulties / eye initation" - I suppose they mis-
understood the question for effects of SOz.

Any2x
1m

s(a) formula of
oxide

reaclion of oxide
with nitric acid

(yes / no)

reaclion of oxide
with potassium

hydroxide (yes / no)

carbon COz no yes

lead Pbo yes yes

potassium yes no

Many wrote CO2 instead of C as they did not understand the question.

Many do not know what is meant to be acidic,/basic oxides - refers to the
abili to react with bases/ acids res ctiv

Each
column
correct:

1m x 4

(bi)

o

2
corbon dioxide, CO2

U

a -bM.denM n., dr.-
)a 6btu. .rGrrd r,o. n,bo^

Very badly attempted. They still do not know when ionicJcovalent
compounds are formed.

For CO2

Correct
arrangemen
t of e shared
- 1m

Correct
of atoms
elements
1m

no.
of

For KzO:

Correct
of atoms
elemenls
1m

no.
of

Correct
charges on
ions - 1m

(bii) At rtp, potassium oxide exists as a solid. The ions are held in the fixed
positions, hence unable to move around to carry electric charges

CO2 is a covalent compound, it does not have any mobile ions nor
electrons to acl as charge carriers. Hence unable to conducl electricily.

Handful did not understand the term .at rtp", they went on to explain how
ionic compounds condu6l electrjcitv in molten/aqueous states.

1m x2

1m

6(a) lron is reduced. 1m

BP - 362
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'1m

Many wrote Fe2O3. Question did not ask for the

lron in FezOa loses oxygen atoms to form Fe, hence it is reduced.

Or

The oxidation state of Fe decreases from +3 in Fe2O3 to 0 in Fe, hence

SUBSTANCE reduced

Fe/iron is reduced.

1m

1m

(bi) No of mot of Fe2o3 = 5600 / (56x2)+(16x3) = 35 ,o1

Mass of iron = 70 x 56 = 3920 I = 3.92 kO

Well-attempted by those who tried.

Ouite a handful left the Q blank.

:Fe
:2
35x2=70mol

Fezo:

1

35 rnol

'lm

1m

(bii)

Volume of COz = 105 x 24 dm3 = 2520 dm3

A handtul divided 2520 by 10O0, guess they failed to know that molar gas

COz

3

35x3=105mol

Fe203

1

35 mol :

volume is expressed as dm3.

1m

1m

(w e ln steel, the atoms of different sizes

disrupt the orderly arrangement. The layers of atoms can no longer slide

over one another easily, thus making steel harder and stronger.

Pooriy attempted. Fail to provide essential key words.

FI EI{ENT Y

1
! r

.(r
.it:Ir t,

(c)

1m

1m

Displacement reaclion

The blue solution tums green [many wrote colourless]. Or

it is formed on tronA red-brown

(d)

1m

1m

Hydrogen gas.

Gas evolved extinguishes a lighted splint with a 'pop' sound.

Well attem

(ei)

[/ write FeCl!

Fe +2HCl + FeCl2 + H2(eii)

4E PRELIMINARY EXAM 2024 5085, 5088/8
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7 (a\ Each successive member differs by a -CH2 unit. Or

They have similar chemical properties.
.accept all other possible answers

Well attempted (some wrote pattems to physical properties)

1m

(bi) Bubble gaseous hydrocarbons into aqueous bromine

Result with saturated: aq bromine remains unchanged

Result with unsaturated: aq bromine decolorises rapidly from reddish brown
to colorless.

Well attempted (some were confused for the results with aq bromine for
saturated and u saturated)

1m

1m

1m

(bii)
HHll H

I

C
I

H

H-C-C 
-

I

H

PROPI\E

1m

(biii) HHHHrtlt
-c-c-c-c-rtt

H CH3H
I

CHs polylpropenel

Badly done. Many who attempted drew polyethene with 3 repeat units

1m

(ci) HH
lt

H_C_C-O_H
tt
HH

Well attempled

1m

(cii) Name of process: fementatton
Substances and conditions:

)(S! in glucose solution at 37'C, absence of oxygen

'substance - 1m; conditions - 1m

Well attempted (some unsure what's meant by substance aLd conditions)

1m

1mx2

e(a) Carbon dioxide gas produced during the reaction escaped into the
atmosphere

Many wrote that the solid has reacted hence loss in mass.

1m

(bi) Scal e + conect plotting [minus '1m for students whose graph is less than
half of the graph paperl

Smooth curve

1m

1m

BP - 364
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1m(bii)
\A/hen the qradient beclmes zero I balance reading remain constant (0.75

s)
Effervescence stops. Marked wrong if they wrote "no more gas is

produced" cos its not a physical observation

Well attempted,

1mMass of COz Produ@d = 4.00 - 0.75 = azsg
Well attempted

(biii)

1m

(biv)

'1mThe reaclion is exothermic in nature thus liberating heat to the

We{l attem

(c)

1m, 1mCu2- (aq) + 2OH- (a0 ) Cu(OH)z (s)

Man did not include s.s / not balanced

(d.)

1mLight-blue precipitate is glgblg in excess aq ammonia to form a CgILbLE
solution.

Handful wrote "dark blue PPT"!

(dii)

Both
correcl
1m

e(ai)

H
I

c
I

H

H
I

C

l

H

H_C

HH

c

L

//

HH
Handful did not circle the C=C bond

1m(air) No. lt contarns glygq atom.

Well attem

1m

1m

(aiii) Chemical reagent (acidified) potassium manganate(Vll)/ potassium

dichromate (Vl)

Observation:

Purple KMnOr decolourises/Orange KzCrzOr tums green.

Well attem d

1m,'1m

H

I

c
I

H

Poor

HH

H

HH

attem

\c
o
il

-c-of1
c -c

-g// c _q

(aiv)

1mNeutralisation
Well attem

(br)

1mo-H
chose C-H bond

Circle

M

(bii)
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Many divide by 14 instead of 12
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(biiD
H- (aq) + oH-(aq) ) H:o (l)
Well attempted - however without s.s 1m,'lm
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