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You may use an HB pencil far any duagrams or graphs.
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Section A

Anzwes all guestons in the Spaces provided,

Section B

Ansaer 2l three questons, the last question Is in the form of eitherfor.
Anzwer all guestions in the spaces provided,

The number of marks is given in brackets [ ] al the end of gach question or part question.
A copy of tne Perodic Table is printed on page 22

The use of an approved scientfic calculator is ex pecled, where appropriate.

Seclion A

Seclion B |

( Total

Thas documant cansmin of 22 pantad pages
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{a)

C
2
Section A

Answar all questions in this section in lhe spaces provided.
The total mark for this section is 50,

The diagrams can be used lo represent the structures of organic compounds
that produce a smell,

A |HIC—CH;—CH=CH;

B | HiC —CHs— CH; — CHz — CHz
[ :
O—H

C | HC —CHz — CHz — CH2 — CHz — CH3

|
O—H [

D |HIC—CH:—CH:—C=0
|
O—H

E |H:C—CH:; —CH: —CH —CH,
|
O—H

F | HiC—CH=CH— CH,

Use the letters A_ B, C.D.EandF1o answer the questons
Each lelter may be used once, more than once or not 5t a1
(i}  Which compounds are I5omers?

(i) Suggest one pair of Compounds hat undergoes a reacton ta form an
esler, )

................................................... e e [1])
(i}  Which compounds can Uecohunsuaquem:sbramm?

........................................ g |
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(iv)  Whnich compound can react with magnesium lo produce a gas lhat
extinguished a lighted splint with a ‘pop’ sound?

A,
. B R,

(b) Crude oil produces a range of substances thal have many uses,

Which statements about the different fractions of crude oil are true and which
are falsa?

Pul a tick (/) in one box in each row,

true false

Petroleum is separated by different density inlo
different fractions.

rfdkam:s used in diesel fuel have lower boiling

__poén:s than those used in motor cars.

j The fraction used as feedstock for making plastics
is extracted from higher up the fractianaling
column than the fraction used for kerosene

| (pzraffin).

l Each fraction canlains a mixlure of hydrocarbons. 2]

[Total: 6]
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Ethanel can be
AZ (8] Ethene is obtained

represented with lhe

4

4 addition of sleam to ethene
manufactured by the catalyse  atia Al a0 e

fram crude ail. The reaclion is re
fallowing flow scheme.

IN = — —_— —_—
clhenae —

and i
sleam [

reaction chamber
aptimum condilions
100°C, 60 = 70 atm

L _ ____:]_\:*-__ phosphoric acid

T catalyst
nrasied absorbed en

ethene ;
silica peliats
recycied 1o 1op H F

of reaction L_

= A7 gasesars
cogled ouT
— Iquid
athgnal and
waler

(i) Write a balanced chemical equation for the cata'ysed additan of
steam lo ethene

..................................................................................... 1]
(I)  Give a reazon why the unreacted ethene is recycled
......................................................................................... [1]
(i) Itis important Ihat oxygen does not enter the reaction chamber.
Suggest a reason why.
.................................................................................... [1

PRELUIM 48 CHE M 2022 609202



('G
5

(b) Tem ;
Perature will affect boih the rate of reaction and yield of ethanol produced.

The :
graph shows the yield of ethanol that is made under different conditions.
10
200°C
250°C
% yield of
ethanol s io0C
I50C
A 450°C
n b T
o 20 40 G0 80

pressura/aim

(i) Using informalion from the graph, state he temperature and pressune
thal would give the highest yield of ethanaol,

-
() Explain why the optimum conditions for the production of ethano! are
different from your answers in (b)(i).
(2]
[Total: 6)
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A3 In 2010, the Nobel Prize Physics was awarded fo

graphile. Graphene_ls an allotrope of carbon consisting of a single layer of atoms !
arranged in a two-dimensional hexagenal latlice strycture,

r production of graphene from

Fig. 3.1 shows the structure of graphene and Fig. 3.2 shows the structure of
graphita.

/ carbon aloms

Fig. 3.1 Fig.3.2
(2) Graphene can be prepared from graphile using sticky Lape,

Use ideas about bonding and struclure in graphile to explain why il is
possible to creale graphene by this method.

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

. [2]
(b) Some of the propetties of graphene include having high electrical
conductivity and strength.
Exptain how graphene can conducl electricity and have high strength.
4
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{e) Grapheneis transparent hence it Is sullable 1o overlgy a monil

G

ar sgrean and

7

funchon as a touchscreen.

Explain why graphane is transparent.

A4 Table 4 1 shows resu
twn dibasic acd, sulfunc acid an

[Total: 7]

its of different tests conducled to compare the properties of
d tartaric acid, of the same concenlration.

Table 4.1

e
| volume of gas collecled 105 after reacting

| volume of sodium hydroxide required for T 22.00 cm®
Lmﬂph:le neutralisation of 25.0 cm? of acid

— T
reed arange

test [ suffuricacid | tararic acid

Universal Indicaler

14 cm? 6 cm?

with magnesium

22 00 em?®

@ M

(i

Explain the difference between a strong acid and a weak acid.

Use relevant tasts and results in Table 4.1 to explain which acid is the

wezker acid,

[ LT TEEE SR b
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(o)

The reaction @ _
represented by the equalion below,

symbal T.

Calculate
sodium hydroxide is used.

¢

{ lartaric acid with aqueous sodium hydroxide can be
where the larirale anion is given the

y + 2NaOH(aq) — MasT(ag) + 2H:0(0
i 0.100 moldm® of

HzT(aq

the concentration of tartaric acid in motidm?,

&}

[Total: 7]

Proteins are natural polyamide which can be hydrolysed @ determine its

component
conslituen! menomers,

amino acids. Hydrolysis s the breaking down of the proten into its
aming acids. Aming acics are organic compounds that

dissolved in water to form colourless solutions.

Below isa re

presentation of a proten molecule of which only the repeating uruts

are shown.

W [ on HO H

| ool |

_N—C—C—N-C—C-—N
| T

H -l

Nn=0

—nN

(a) Explain whatis meant by a polymer.
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(b) Draw the siructy 10
; ral formula of the three am i i
hydrolysis of this protein. mino acids oblained from the A6 Chloroflucracarbons (CFCs) have been used in large quantities as solvents and
aerosol propellants.
:."fhen CFC malecules diffuse into the almasphere, they destroy the ozone layer
in he stratosphere, which is about 20 kilamelres fram the Earth's surface.
One of the most widely used CFCs was CCLF2and CHiCCILF,
{(2) CCLF;can be made from methane via pholochemical substitulion reaction
with chlorine and fluorine gas
(i) Draw a "dol and cross” diagram for CCl:F2 molecule.
Show outer eleclrons only.
(3
{c) Suggeslt how the lhree amino acids oblained can be identified. 121
— I (i) Explain why the reaction betwaen methane with chlorine and fluorine
to form CCizFz is a substitution reaclion and suggest why it is
.................................................. described as photochemical
: i . [2 . : e AT
{d) Chlorine is used in the manufaclure of chioreethene, CzHaCl. When
chlaroethene undergoes polymernisation, poly(chloroethene) is formed.
Slale two differences belween lhe polymerisation processes used to
manufaciure proteins and poly(chloroethene). (b) CHiCCrF is made by adding hydrogen flucride 1o an unsaturated organic
compound A,
T ' ’ ) ’ o Draw Lhe structural formulae of compound A.
F R T T LR R T T e e LR L L T e compcund A
............................................................... T A S | |
[Tolal:8)
1
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() When CFCs £
S T
bonds in CFC:EILB '::‘:dfél‘:l:;fhem enemy from sunlight brenks G-/
breakdown of ozone in a5 hmslepcgnmfc :;:nw. Chlorine aloms cause the

11

( 12

{b) Use oxidation states lo explain why equalion 2 is not a redox reaction.

[2]

Step1 o *0s 5 co+ 0;

step2 CI0O + 0 > g1+ O
(c) Zinc oblained from exiraction contains impurities, like cadmium, zinc, lead

One Ci atom can destroy 100 000 ozone molecules.
and iron, and is further purified by fractional distillation.

USE the equatiens for Sle i ab e
t 8} 1 ﬂ”d?toexplal“wu'.
T le 7.1 shows the hOlilng pOl 8] ZJI‘IG al'ld thei pul ties.

AT

Table 7.1
element boiling point*C
. cadmium 766
- TR zing 8a7
lead 1749 |
. e [2] iron 2862 |
(d) Why is the czone layer | ?
yer imporiant to us’ (i) Using information from Table 7.1, explain how zinc is separated from
the impurities.
Total: 8]
Zinc can be extracted from zinc blende, ZnS, or from calamine, ZnCOs in a two e ————
slage process. (ii)  Purified zinc has a lot of uses and one of the uses is rust prevention.
Stage 1: Explain how zinc prevents rust formaton.
equation 1 27n5(s) + 30:z(g) 2 2Zn0(s) + 250z(g)
equation 2 ZnCOa(s) 2 Zn0(s) + CO2() e —————————— e
Stage 2: e ee e e ———e e e et et aae e et enaaeeraea e 21
equation 3 Zn0(s) + C(s) = Zn(s) + CO(g) [Total: 8)

Gases from the exiraction of zinc is collected and lrealed lo prevenl
environmental problems.

Describe the environmental problfems that could occur if the gases are
released into the almosphere.

(a)

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

.....................................................................................................
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Section g

P )
Answer gy three questions in this section,

The last Question js jn the form of i

an ellhﬁr’o and Uﬂly one of { i
r n f he all
" bt , arr all'ﬂ'ﬂs Should be

Covalen| bon
he two amrr?ss:: gorﬁgg; ?!LI: ?o l:ﬁn? afmsan e on palr be tween (wo atoms,
- E- i,
the nuclei of the aloms and the shareg ;:;Lm;ahc forces of atiraction between

Table 8.1 |
atorms. Ists the bond energy and bond length of some covalenlly-bonded

Table 8.1

bond length / pm

H-H J 435 74
’ H-cr | 431 ] 127

H-Br | 366 J 141

H-1 | 299 f 161
|ci-ct | 243 | 198
[ r—Br j 193 I 228
(-1 ] 149 { 267
[c-c ] 331 ]' 154 1
[c=c ] 590 j 134
[c=c ] 812 | 120 |

Bond energy is 2 measure of the slrength of the bond and the amount of energy
required to break one mole of a particular covalent bond. Bond lenglh is the
distance between the nuclei of two aloms thal are covalently bonded 1o each

other.

Bond length is also affected by the atomic size of atoms. Table 8.2 shows the

alomic size of some atoms.

Table 8.2
ierement f H i F : r Ci J Br J 1 —[
@;ﬂfmm ’ 53 l 147 ! 175 ) 185 ’ 108 ‘

RELIM 4E CHEM 2022 6092/02

Table 8.3 shows some information about the reactons of halogens with
to form hydrogen halides. - B een

Table 8.3

enthalpy | percentage of
change/ hydrogen halide

reaclion observation Klimol | that decompese
|3 1600°C T %
reacts explosively in | —1g5 | negligble |
He + Clz — 2HCI :ﬂgﬁ;";‘;ﬁ;ﬁf - ;I
reacts in sunlight I 05 i
Hz + Bra — 2HBr i;"a‘:izﬂr:eaﬁng e I|
reacls vlery?uw'ly 2‘6_"} 33
Howla o 21 | O heating wih

(a) Using information from Table B.1, describe the facters. other than atomic
size of aloms, that affect bond length.

12l

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

(2
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Using information provided, calcul
reaction between bromine and hyd

(c)

ale the onthalpy change of the
rogen,

]

(i) Complete the energy profile diagram for the reaction between bromine
and hydrogen.

Your diagram should include:

* the calculated enthalpy change of reaction from {e)i)
= the actlivalion energy

energy *

H: + Brz

progress of reaction 2]

(d)

Stzle and explain three differences in he reaction of jodine with hydrogen
and reaction of chlorine with hydrogen.

LT TP T PP

.................................................................................................... ()
[Total: 12]
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BS  In 1004, J.J. Thompson praposed a model of an atom. He called Ihis the ‘plum
pudding’ model with enly pratons and elecirons filling a sphere.
Fig. 8.1 shows a ‘plum pudding’ mode! of an alam, centaining 11 electrons in a
sphere of profons. P outline of the sphere
e IR C? i
A A
‘_ o o ©Q
L]
v © . . Q ,I legend
Y. Q0. O protons
Fig. 9.1 = elecirons
(a) Desecribe three ways in which Thampson's ‘plum pudding’ model differs from
our present idea of the siructure of an atom
................... [3
(b)

One of the expenments that led to the develcoment of he atormic mode!

involves passing a beam of partcles x, y and z betwoen charged plates. The
diagram shows how the beams are affecled by the pizles

beam of _//
parscies

=Ty
|
|

From the diagram, what can be deduced about the progertes of the particles
X, yand z?

Explain your answer

PRELIM 4E CHEN 2022 6092102
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() Fig. 9.2 sho
Py WS a model pro
1on formed by the atom ir? Flguﬂsslf.‘ ¥ @ student to show the structure aran
-
- \ +
ra L ] .O
L ]
: 0900-Dl
s gty ‘
\-PO' L+ JF legend:
- QO protons
Fig.9.2 = electrons

Explain why the mod

| el is not an accurate representation of
e 1o R p lhe structure of

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

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

[Total: 8]

Either

B10 The apparatus shown in Fig. 10.1 was used lo sludy the calalytic effect of certain
substances on lhe reaclion between zinc and dilute sulfuric acid.

rubber lubing gas syringe

flask

dilule sulfuric acid

possible calalyst
+ Zzinc

Fig. 10.1

Several experimenls were carried out, In each experiment, 1.0 g of zinc powder,
50 ¢cm® of 1.0 mol/dm? sulfuric acid and 0.1 g of a possible calalyst were used. To
starl the reaction, the flask was shaken.

PRELIM 4E CHEM 2022 6092/02

(2]

C

18
i‘i‘h_clfﬂté rF::e‘ll;;cln to collect 50 em? af hydrogen and other cbservations are shawn
Table 10.2
expenment possible time o collecl 50 em? olher abservations
calalysl added of hydrogen | s
1 no calalyst 65 -
added
2 01gof 10 colourless solulion
copper(ll) oblained and a brown
sulfate solid coated the zing
3 01gof 19 brown sold remained
copper
powder
4 0.1gaf 56 brown solid remained
copper lumps
5 0.1gef 65 colourless solution
sodium sulfale formed

(a) Explain why il was important lo carry oul experiment 1,

(b} Temperalure is a condilion that should be kept constant \o ensure that the
experimenls are fair.

Use ideas aboul energy and collisions lo explain why.
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ained from exponment 3 and 4.

(€) Compare and explain the results obt

1oy’ i
(d) Explain the cbhservations that oceur in experiment 2.

[Tolal: 10]
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B10 A sludent investigated the elecirolysis of agueous copperill) sulfate using lhe

ap

paratus shown below

Capper copper
elecirode elecirade

agueous

copper(ll)
sulfate

The student carried out Ihree expenments and weighed the copper cathode
before and after electrolysis.

Table 10.3 shows the results of his expenments

Table 103

expcr]menl] current | tme |

mass of catroda {
before | afer elecirolysis! |
electolyss/g | g

number used/ A | laken/s
|

2.0 180 | 122 138

b | B =+

i

40 | 180 | 120 1.44
|
|

20 360 | 13¢ 1.58

(@)

(b)

Construct an ion:c equation for the reaction that occur a2t the anode.

- Py o e S S e ¢ L

1l

Descrbe and explain how the factors afect the mass of copper depasited
on the cathode using informaton from Tabie 103
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¢

he mass af 1ho anodo befora and

21
Measired

In experiment the sludent

after electrolyss.

(c)

A 0L
gl Aum jo olow au9 jo auwnid

pduw weal 18 JMPEE B

(dad) E:-.EE._-!..;E e
e ——T o _.nn!- E«;n..mt \ARAET
=1 " - s
v | s .\M._.“.! _...,.m..: vd .h.w. w..“ splouise
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g | M ) ¥t e e T
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I Aen
T
H
L
T | 1
“ dnaig
sjuawa|3 Jo ajqe] Jipolad ayl
—
o, —_ =
-M- —
s
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E

servations at the elecirode(s) and

S14d5¢g,
T electrolysis,
instead of copper eleclrodes, with all other

The ma
55 of the anode at the slar wa
te
mine |he mass of the anode afte
experiment 1.

De

Carben electrodes are used

conditions kept the same as

Describe and explain the differences in ob

(d) The stugent carried oul a fourth experiment.
in the electrolyte.
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