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_—  _ |true
Pelmleu_lm IS separated by dilferent
density inte different fractians,

| false

Alkanes used in diesel fuel have a

lower boiling point than those used in
motor cars

The fractions used as feedstock for |
making plastics is extracted from
higher up the fractionating column
than the  fraction used for
kerosene{paraffin).

Each fraction cantains a mixture of [ ./
hydrocarbons.

[
A2(ai) i CiHe + H:0 2 C:H:0H

{a)(ii) | To increase the percenlage yield of ethanol
OR

To conserve resources and cul down the cost of starling
reactants

Oxygen will oxidise ethano! lo ethanoic acid / Elhanol
formed may undergoes combustion

(a)(iii)

hence_reducing the yield of ethanal.

{b)(i) | 200°C, BDalm 1
(b)(ii) | Optimum temperature Is higher so that the reaction 1
between sleam and elhene js faster.
Optimum pressure is lower because special 1

equipment would be required to maintain the higher
pressure which is not cost efficient.
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A3(a)

Graphite is made up of many layers of carbon aloms
covalentlly banded in a hexagonal lattice structure.

The layers of carbon atoms are held loosely by weak
intermalecular forces of attraction hence the layers can
be easily separaled using a sticky lape.

[ Marks

1

Comments |

(b)

Each carbon alom in graphene has one ouler electron
that is not used to form covalent bonds.

These electrons can _move freely and carry electric
charges hence graphene has high eleclrical conductivity,

Each carbon atom is covalently bonded lo three other
carbon atoms,

A lot of enerqy Is needed Lo break these strong covalent
bonds hence graphene is strang.

(c)

Graphene is transparent as it is made up of only 2 single
layer of atoms which is very thin.

Ad{a)(i}

A strong acid completely ionized! dissociates in agueous
solution/ when dissolved in waler while a weak acid
partially ionized! dissociates in agueous solution/ when
dissolved in water.

(a)(i)

Tanaric acid i1s the weaker acid.

Universal indicator turns orange in lararic acid and red
in sulfuric acld showing Lhal lartaric acid has a higher pH/
pH of 4-6 while sulfuric acid has a lower pHI pH of 1-3.

Volume of gas collected 10s after reacting with
Magnesium is lower with tartaric acid indicating that the
speed of reaction is slower.

Both fes!s show lhal the concentratlion of hydrogen ons
is lowar in tartaric acid as compared lo sulfunc acid.

(b)

no. of mol of NaOH produced = % x 0.100 = 0.0022 mo!

by mol ratio, H,T : NaOH=1:2
0.011: 0.0022

o . 25
Concentralion of tarlaric acid =0.0011/ —

= 0.044 mol/ dm’
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AS5(a) | A polymers a macromolecule formed through (he Joinin fl 1
of many small molecules / monomers '
(v) f - [P g
H [l o
. |
H
|
| H H O
J' [ |
| H=N=C=C=0-H :
i .
| L
%N 0
|
H=N— ?— C—0—H i
H

(<)

The component 2ming acids can be identified from its Ry 2

value using chromatography with a suitable solvent and
locating agent.
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Commenlts

(d)

[ Manufacture of
poly{ethenc)
monomers join logether
via additon

| Manufacture of proteins

| monomers join together
| via condensation

| polymerisation polymerisation

| with the elimination of without loss of any small
smazll molecules molecules

| Monomers musthave 2 | Monomers must have C =
different functional C bonds

| aroups

Accept any other possible / reasonable differencef(s)

{a)(in)

It is described as substituton reacton because the
hydrogen atoms in methane is replaced by halogen

at n

It is photochemical because it requires ultraviolet light o
initiate the reacticn. |

)

H O
I
H-C=C-( |'

(c)

The OC! partcle produced in step 1 reacts with an cxygen |
alom in step 2 o produce another Cl atom !

This C/ atom is then able o start step 1 agan Thissa |
chain reaction

|_"— e e B | .

(d)

AT(a)

Ozone filters out excessive ultraviolet radiatien that
could lead to increased incidence of skin cancer |

CO is poisonousitoxic as it combires with haemogioon
in red blood cells to form carbexyhaemeglobmn which |

reduces the transport of oxygen to other parts of the |

body leading to headaches | _dizziness | breathing
ditficylties I suff

SOs lrritates the eyes and lungs and ¢ause breathing

difficullies
OR
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Act with Water to r

feact with wate;_
buildin 5:%{%11&;:& :.hu‘h corrodes

E.-S; 'S 8 Qreenhouse gay tay
-——-:'r_l_g_qlgﬁ_l_vgarmmg
| The oxidation state of 1

=2and +4 respectively mal

| Both oxidation ang .
| the reaction s mot - oo uetion has not occurred hence

| a redon reachon

(e)i) |

— A
o

abserbs_radiation_and
(b)

nged as +2,

«
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| The minture is heated and vapourises

Cadmium vapour with the lowest boiling point
{

| €xils the condenser and distilled over first al
| 766°C

I | * Afer cacmum s collected_Zinc with the second
lowest boiling distilled over at 207+C.

Lead and iron with much higher boiling_point
remains in the distillation flask/ distilled out last,

The modure s heated and vapourises.

VYapours rises up into the fractionating column
&nc begins 12 cool 2nd condense.

Fractions with 2 lower boiling points are collected
g! e top of the fractionating column and
fractions witn 2 higher boiling points are collected
2! the lower sections of the fractionating column.

|: « Zinc s coliecied 2! the second lowest section.
|

[_1’.|r1

Ha(a)

| ~ Answar T

The groatar the number of bonds betasen

tws aloms, lhe
smallar tha bond length,

The band langth decreases from 154pm 1o 12Cpm when
iha number of bonds increasa from C-C to c=C

As he bond energy decreases, the bord lengin increases

As bond energy decreases from 431kdimel i 29 dimcl '

from H-Cl 1o M-I, bond length increases from 127gm 1o |
181pm.

. ____Liﬁ_s-“'___f:ﬂ‘lments

2

—_—

(b}

As the number of bonds between two aloms rereases e

number of shared electrons in es anc the forces of |
attraction between the shared electrons ard nucier of
atoms increases. Ii
OR |
The larger the bond energy, the stronger the covalent
bond is and the stronger forces of attraction
between the shared electrons and nucles ef atoms.

—_—— e T a1 NUCie EF 3Toms .

Hence,_the atoms are pulled closer together causing a
shorter bond length.

()

AH = Energy absorted cunng bond treaking — Erergy
released during bend farming

= (435 + 193) -2 x 366

=- 104 kJ

{c)(ii) | Zi_n_c is more reactive than iron hence

'I provides sacrificial protection by corroding In place of

| iron
if OR

Zinc is used in galvanization of iron where 1
It acts as a protective barrier for iron pgalnst water and 1
oxygen.

(e}

N

Energy
by e Bry

v

Progress of reacton

Reaclion of ixdine with hyarogen s ;JM than the
reaction of hydrogen with chionne because chlorineg is
more reactive than lodine

| ]

|




Reaction of iodine with
reaclion of hydrogen wi

I:yﬂmggn is exothermic and the
th chilorine |s endothermic

because the enerqy abso

::h:r:hclurl‘ the enerqy released from bond forming
‘aﬁorbed ?rrno reacts with hydrogen/ the onergy
or bond breaking is mare than the energy

released from bond fomi iodi
vl ™ming when iodine reacts with

tbed for bond breaking Is

Reaction of iodine with hydrogen is reversible and the
reaction of hydrogen with chiarine is nol/ Reaction of
iodine with hydrogen produced a halide which
decomposes at high temperature while reaction of

c]_'!rc:n'ne produced a halide that does not decompose at
high temperature.

because hydrogen iodide is thermally less stable as
compared to hycrogen chicride hence it breaks down
easily lo form hydrogen and iodine.

[

(e) |91 pm (accept 87 to 107pm)
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B9(a) | Any lhree:

« In the ‘plum pudding' model, there are no neutral
charge particles/ neutrons but present idea of the
alom has.

= In ‘plum pudding’ model, electrons are spread out
randomly in lhe sphere but elecirons are arranged
in electran shells in the present idea of lhe alom.

« In ‘plum pudding’ model, there is no nucleus in the
centre of the atom bul present idea of the atom has.
fn ‘plum pudding’ model, the positive charges

/protons are not contained in the centre of lhe atom

fin the nucleus but present idea of the atom is.
(Accept any other plausible answers)

(b)

« xis negatively charged as it is allracted o the
positive plate.

« zis positively charged as it is attracled lo the
negalive plale.

= yis electrically neutral (no charge) as it move
straight/ is not altracted to any of the plates.

« xis much lighter Ihan z as x deflecls more lo the
posilive plate than z lo the negative plate.

C
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(c) |For the atom with a proton number 11 Lo form an ion, it |

has to lpse 1 elogtron to pchleve an glectronlc 1 ‘
configuration of a noble gas

1

However, tha madel drawn show a foss of 1 proton 1
instead of electron,

| l e o, R
| Elther | The experiment involving zinc and sulfuric acid only acls 1
‘ B10{a) | 252 control and comparison between the time taken
can be used to determine the effectiveness of the
calalyst. |
(b} Temperature affects the rate of reaction. ﬂ\

-

Increased temperature causes particles to gain more
kinetic enerqgy and collide more frequently.

When particles gained energy, the number of particles 1 |
with energy equal or higher than the activation energy

also Increase.

hence causing the Trequency of effective collisions to

increase and rate of reaction lo increase.

(c) Similarities:
Both experiments showed that the use of copper as a
catalyst increase the speed of reaction. This is because
copper _provides the reaction with _an _alternative
pathway where the activation energy required is lower
| Copper is less reactive than zinc hence rate of zinc
corrosion due o acid increased

A brown solid remained at the end of the reaction for 1
both expenments. This is because copper, as a catalyst,
remains chemically unchanged in a chemical reaction

| Copper being unreactive does not react with acid.

Difference:

The use of copper powder in experiment 4 increases the

rate more than when copper is used as lumps in 1
experiment 5.

This is because as powder has a higher contact area than
lumps with the reactants.

(d) Zinc |s more reactive than copper hence zinc 1
displaced copper {rom copperll} sulfate,
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which
_ | whic _Is a_cglﬂr_lnss solution

Answear —

1o form co
er _brown sol
which Is a brown solid and zing sulfate

Or
B10(a)
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Cu) 3 Curaeze

As the curre

current double from 2

copper formed 20Ato40A

er formed also double fro ;1420 ttl;“;d ass of

As the time tak

n for elec

360s. the olysis double from 180
=2¢s, the mass of copper formed :
0190 t .28 .chn er formed also double from

As

o 2‘;::;! rg;.lm_.':nl passes lhrough and more time allowed

e lhysm to occur, there are more electrons

o g through the circuit hence more copper (ll) lons
ill gain electrons/ discharged [ reduced.

(c)

Mass of copper deposiled al cathode = 1.44—1.20
N =0.24g

o. of muls_of copper deposiled = No. of mols of copper
that was oxidized al anode
Hence, mass of copper deposited al calhode = mass of
copper oxidized at anode

Mass of anode after eleclrolysis = 1.45 — 0.24g
=1.21g

(d)

Al the anode:

When carbon electrodes are used, there will be no
decrease in mass in the anode as carbon is an inert

decrease In Mass
electrode and does not participate in electrolysis.

When copper electrodes are used, copper anode
decreased in Mass due to copper being pxidized to

| form copper ions.

Electrolyle:
When carbon electrode are used, blue agueous
er(ll) sulfate will turn colourless because copper

co
jons are discharged al {he cathode causing 2 decrease In

concentration of copper ions.

When copper eleclrodes are used, blue agueous
coppertll} sulfate remains colourless. There is no
change in concentration of copper ions because copper

ions discharaged/ reduced at the cathode i5
replenished b thef_:_idgtign_gfia er a_t the_ain_d_a

—_—




