Aga Khan University Examination Board
Notes from E-Marking Centre on SSC-11 Chemistry Examination April/ May 2019

Introduction

This document has been produced for the teachers and candidates of Secondary School
Certificate (SSC) Part II Chemistry. It contains comments on candidates’ responses to the
2019 SSC-1I Examination indicating the quality of the responses and highlighting their
relative strengths and weaknesses.

E-Marking Notes

This includes overall comments on candidates’ performance on every question and some
specific examples of candidates’ responses which support the mentioned comments. Please
note that the descriptive comments represent an overall perception of the better and weaker
responses as gathered from the e-marking session. However, the candidates’ responses shared
in this document represent some specific example(s) of the mentioned comments.

Teachers and candidates should be aware that examiners may ask questions that address the
Student Learning Outcomes (SLOs) in a manner that requires candidates to respond by
integrating knowledge, understanding and application skills they have developed during the
course of study. Candidates are advised to read and comprehend each question carefully
before writing the response to fulfil the demand of the question.

Candidates need to be aware that the marks allocated to the questions are related to the
answer space provided on the examination paper as a guide to the length of the required
response. A longer response will not in itself lead to higher marks. Candidates need to be
familiar with the command words in the SLOs which contain terms commonly used in
examination questions. However, candidates should also be aware that not all questions will
start with or contain one of the command words. Words such as ‘how’, ‘why’ or ‘what’ may
also be used.

General Observations

In comparison to previous years, overall performance of the candidates has improved.
However, there is still room for improvement. Mentioned below are few concepts that
teachers need to focus on and give candidates more drill and practice to have a stronger grip.

a. Direction of thermal reactions and application of Le Chatelier’s principle on reversible
reactions at equilibrium.

Concepts related to acidity of bases and basicity of acids.

Process that occurs during denaturation of protein molecule.

Representation of basic chemical reactions of Solvay process.

Causes and consequences of global warming, acid rain and ozone depletion based on the
differences among each phenomenon.
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Detailed Comments:

Constructed Response Questions (CRQs)

Question 1:

Consider the following chemical equation.

2H2(g) + O2(g) = 2H200)

a. Identify the direction in which the given equation shows endothermic reaction.

b.  Give TWO reasons to justify your answer to part a.

Better responses depicted a good grip over the concept of chemical equilibrium, i.e. thermal
reactions. These responses showed the correct identification of the reverse direction in which
endothermic reaction takes place. These responses justified their identification by stating that
the reaction is endothermic in the reverse direction because water molecule decomposes
(breaks down) to give hydrogen and oxygen and the breaking of bonds requires the input of
energy. Therefore, energy (heat) is absorbed from the surrounding.

Example:

a.  Tdentity the direction in which the given equation shows emlothernic reaction. L1 Mark)
1 7 ‘endothermic ré@ackor fn reveysq
o
(left)_d¥reehbo.

b, Give TWO teasons (0 jusiify Your sswer 1o pard a. (2 Marks)
1k 1 becowser 1. éndothermts, yeockn dakes phice dindng
pond baﬂif[g seneigy B jg],gmed o brenk e bords-

9. feat enesgy 1o vequived fov decoraposiifion totake place-so.
Miﬂ@bai duetO uieh endotbenic. renclin aauys:
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Weaker responses showed lack of knowledge about the concept of chemical equilibrium, i.e.
thermal reactions. These responses mostly displayed irrelevant answers. Some candidates
were able to answer part ‘a’ correctly but made mistakes in part ‘b’. The incorrect responses
to part ‘@’ included forward direction/ change in composition shows endothermic reaction
(gas to liquid)/ pressure will no longer effect as there are equal number of molecules on both
sides. The error made in part ‘a’ was then carried forward in part ‘b’ with justifications such
as endothermic reaction is the reversible reaction in which amount of product is greater than
the amount of reactant/ endothermic reactions involve bond making which requires energy/
temperature and pressure of the system in endothermic reactions remain constant/ the
reactants get enough heat or energy to fastly convert themselves into product/ when a product
breaks it loses heat energy/ when two reactants react they require energy to make a bond.

Example:
a. Wentily the dircetion in which the piven cquation shows endethermic reaction, {1 Matk)
Backward dixection. -
.-"I’-II
-Ilf —_
b, Give TWO reasons to ustify sour meswer b par. a (2 Ifaxks)

- The reasond o : -
1. The tempodadute of the feoction temain corptont.

2. The pressuse of the sextion chomges whh the possige of
Hime.

Question 2a:
Consider the given reaction at equilibrium.
CO(g) + H20(g) = CO2(g) + Ha(q)

What is meant by dynamic equilibrium in a chemical reaction?

Better responses displayed a thorough understanding about dynamic equilibrium. Majority of
these responses showed the correct definition that dynamic equilibrium is the state when the
concentration of reactants and products become constant/ it is the point at which the forward
reaction proceeds at the same rate as the reverse reaction and the reaction does not stop.
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Example:

a. What x meant by dynumie viuilibriom in o chemicsl reaction? i1 Wlark)

i)jmlmi;:, apﬁu,iﬁbnnxﬂ_iﬁ.ﬂﬁiqte inwhich nate m.t ulqun NWONCh
g0 i becomes eaual to inteot serere e actinniq o ¢losed gﬂ,}ﬁm

Weaker responses included incorrect or vague definition of dynamic equilibrium. These
responses showed statements such as the reaction when in its static condition, no reaction
takes place in both reverse and forward direction is known as dynamic equilibrium/ the
equilibrium in which the amount of reactant and product becomes equal/ when a chemical
reaction is equal after the reaction/ when product and reactant are same, the reaction is called
dynamic equilibrium.

Example:

a. What is mcant by dypamic equilibrivm in 1 chemica] reseiion? (1 Mark)

& Lynemit #guuéﬁmﬁaa_@ml_m § duad

Question 2b:
Consider the given reaction at equilibrium.
CO(g + H20(g) = COz(g) + Hag)

What will be the effect on the concentration of H20 if a small amount of CO gas is added
to the reaction mixture? Give a reason to support your answer.

Better responses displayed a thorough understanding and application of the concept of Le
Chatelier’s principle. These responses in part ‘b’ included the correct shift of equilibrium
towards the right on applying the mentioned stress on the given reversible reaction.
Candidates were able to justify their prediction about the effect of increase of small amount
of CO gas on the concentration of H20.

Example:

ho Wha wali be Lhe elfect oo lhe conventeadion of 1600 small amount of 0 gas iz added o the
resslion mixdure? (Give d reauns Lo SOPPOTL YOUT WOSWET. O Wlandesy

lg a Suall amsuwk D{-_ 0 _%%___i‘é. added & He ignotiow
rapline.  the the cg_ymuh.aﬁmao_’iil-l;,ﬂ will detveone cmd
e seadiptn will msve 4 un _\.a‘ﬁ_wo/ﬁ disedtiote .
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Weaker responses couldn’t figure out the counteraction of the reversible reaction when the
given stress is applied on it at equilibrium. Some such responses correctly included the shift
of equilibrium in the forward direction but could not specify the decrease in concentration of
H20.

Example:

b. Whal will be the efioet on ihe conceniraion ol HaD il o small smount ol £ gas is added w Lhe
Teaciion mixiare? {Hve a4 reason L SUPPOTL yOUT answer. {2 Murky)

Where we add o groad arount of L0 gag inThe razctibrsthe toncer-
nivadion 0+ H0 would incience  hene in psoduet sihere might
be an hydregen et €

Question 3:
Sulphuric acid is a strong dibasic acid.
a.  What is a dibasic acid?

b.  Write a chemical equation to show the stepwise dissociation of sulphuric acid in an
aqueous medium.

Better responses stated the correct understanding of dibasic acid. In part ‘a’, these responses
included a variety of correct statements such as a dibasic acid has two replaceable/ acidic
hydrogen atoms which can be ionised/ which releases double ionisable H* ions in aqueous
medium/ which is capable of forming two conjugate bases when is being dissociated. In part
‘b’, candidates produced stepwise chemical equations showing dissociation of sulphuric acid
in an aqueous medium,

Example:

a Wlat iz a dibasic wcid? 1 wfarky
If there ave +wo fonizable or wepiaceable HY ions ih & molecutes o}
an acids then the acid i€ called dihasic acid.

bo Write a chewnical equation e show e siepwise dissociaion of sulphuric ackl in an sgueous
rocdimm. ket (2 Marksi
1 iSOy e HSDy™ + HT
2. Cry we | bNAEEL 1- *
A HS Dq > S0y t+H
Overauh dfssocdation oF suiphuic actd Tr agqueous medium is
[T | o

S0y B 2+ + S0%
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Weaker responses showed the incorrect description of dibasic acids. The incorrect responses
to part ‘a’ included statements such as dibasic acid is an acid whose basicity of acid alternates
or decreases or increases according to the reaction/ it is an acid whose pH levels are high and
which is a strong acid/ it is an acid in nature but shows the properties of a base/ it works as
both acidic and basic salt. Furthermore, in part ‘b’, these responses also presented
unbalanced/ incomplete/ wrong chemical equations. These equations mostly showed
irreversible arrow with aqueous medium missing/ wrong formulae/ wrong products. For
example:

H20 + H2SO4 — H2 + 2H20 + SO»
H2S0O4 — H2 + SOq4

SCI + H.0 — 2HC1 +SO

Example:

a. - Whar ix a dibasc acid? i1 Murk)
_one %55 atids I UJL&E‘EE v m'blﬂ.r.',uj-t Qv 2 ‘HJ{ 1ior I ety pans
o 1

Aohukion:

h.  Write a chemical cgnatio o show the siepwise dissooiation of sulphuric aekl D oo aguecus
g, 12 Murks

HiG0g — M 5 SO47
M, 604 4 W0 qu * S04

Question 4:

a.  State the composition of natural gas.

b.  How does natural gas produce energy? Support your answer with the help of a
balanced chemical equation.

Better responses demonstrated a strong understanding of the composition and use of natural
gas. In part ‘a’, candidates identified methane as the major component while ethane, propane
and butane as minor components of natural gas. The responses to part ‘b’ highlighted
combustion/ oxidation of natural gas as exothermic reactions that produce energy. A well
balanced chemical equation was presented in support of this statement by the candidates.
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Example:

a.  Sate the compesition nf maral gas, (1 Blurks

oY component s reethane f_ﬂﬂ?() with came Q&h_g[_gq;ca like & ¥hare ehe..

b Hew doves natural gas privdiuce energy™ Supporm your angwer wirh the help of a balanced chemical
& Ut o, {2 Marks)

Nokurol goe iy Used as 0 fuel in automobiles amd 0 o
domestic fuet - Nakural ges which is chief ly melhare burns jn the
txcese of dir ok hi%"n Jcem_?;efmtura to preduce heat whichisused

Weaker responses failed to identify the components that make up natural gas. These
responses mentioned irrelevant or incorrect statements such as natural gas is a type of gas
which occurs in every natural body (living human being)/ it is formed under the surface of
earth under extreme pressure and heat due to the reaction of various elements/ it is a mixture
of gases in the air/ petroleum + oxygen. Some of these responses presented invalid chemical
equations such as CH, + 2[H] — CHa + energy or highlighted coal, petroleum, argon, carbon
dioxide as components of natural gas in part ‘a’. Majority of these responses showed the
reaction of carbon with oxygen/ carbon monoxide with water/ carbon with hydrogen as a
response to part ‘b’.

Example:

A Stale the vompusition ol natoral gas. (1 Alark’

Matural gms. 1% ._cc-mgz:zs.gd_b‘b_ig&l helhome . Caviaewm

b Pl dees palural 2o produce energy™ Supporl vour wswer wilh U beip ol o balooced <hemical
i Lialidam 2 harksl
_Wolvral _%ELL_?TQM En./rﬁ af B dac:::m'oagin? the Coad ,

Metlomie . Covhen .
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Question 5:
a. Mention any TWO functions of vitamin A which are essential for human eye.

b.  State any ONE source of vitamin A.

Better responses established clear knowledge regarding the sources and functions of vitamin
A. Candidates were able to clearly mention the major functions of vitamin A with reference
to the human eye in specific as was asked in the question. The correct responses to part ‘a’
included statements like vitamin A is responsible for the maintenance of normal vision/
production of a pigment in the retina of the eye/ production of rhodopsin that is needed for
coloured vision and to see in dim light/ protection of the surface of the eye/ prevention of eye
from drying/ infections/ inflammation. Furthermore, these responses indicated dairy products/
eggs/ oils and fats/ carrots as a source of vitamin A in part ‘b’.

Example:

i Mention any TWO functions of vitanm A which arc csscntial for haman cye. 2 hMarks)

- Vitarnin B s essertial fo4the formation of rhodepsin in
the retfra SF €vfe- Withtut Ahod opsin » pecsmml: not be alple IO fosee
Ntamin Bis alo meededt for proper vision by eye- It oo iz

ctistamt omd nean Cojeets 1D ke Seen cleoaly ond maintain the u%e}:?j

b, State any ONE source of vitamin A, i1 datk:
Ufkamin B dan be pbtagned by eating 4h omd caryrok .

Weaker responses illustrated poor grip on the concept of vitamins or limited understanding of
the question. They failed to mention the function of vitamin A related to the human eye.
These responses included role of vitamin A with reference to the growth of hair,
improvement of skin and other parts of the human body. However, a few of these responses
identified the correct source of vitamin A, i.e. carrots/ eggs/ dairy products in part ‘b’. The
irrelevant responses to part ‘a’ included statements such as it helps in the growth of hair as
the intake of vitamin A will mix up with the blood/ it can make you healthy as they contain
essential energy/ it gives protein to our body/ it gives mineral to our body/ it contains more
carbohydrate through this humans are not blind and clearly see the object.
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Example:

4. Mention any TWO funetions of vitamin A which arc cssential for human eve. (2 Mrks)

A Vitamin As _wloke conn make ueu hoalhy o dhey covdaun
_emenbial mmq ‘ L ’ L
3 Vikouwin, ﬁai&ohalfbs m»ﬁa&mewth_afhﬁl&’% _
Hre wntake G'F it Lo m,-l‘x.ﬂiu-b ﬂwbﬁeﬁimrﬁu ot

I, State any ONLE source o vilamin A, (1 Wlark)

Lomplt

Question 6:

The given diagram illustrates the change in the structure of a protein molecule due to
increase in temperature.

Folded Unfolded

a. Name the process of changing a folded protein molecule into an unfolded protein
molecule.

b.  Write ONE chemical change that causes the unfolding of the protein molecule.

c.  What is the effect of unfolding on the function of the protein molecule?

Better responses correctly named denaturation of proteins in part ‘a’, mentioned the breaking
of hydrogen bonds as a chemical change in part ‘b’ and loss of biological activity as a
consequence of denaturation in part ‘c’. These responses showed a strong grip over the
concept of denaturation of proteins and the change that occurs in a protein when unfolded.
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Example:

a.  Mame the process of changing a folded protein molecule into an unfolded proloin molecule.

i1 Mark)
5£n?=.£._-r.vc:jt-.¢w q—p.&-ﬂ&.{:ﬂ.
p-' 7

b, Writc ONE chomical change that causcs the unfirlding of the prowein molecule, (] Wlurk)

£.  What Is the effect of unfolding on the functivo ol the prolein moleculs? L Mark)
The, peobilrn witl dome (Es epgtaremy owid ety Dot ety
7 i L

s ﬁfum%ﬂ.

Weaker responses indicated lack of clarity about the process of denaturation. These responses
mostly identified the name in part ‘a’ but failed to highlight the changes that occur due to
denaturation as responses to part ‘b’ and ‘c’. The responses to part ‘b’ included increase of
temperature and pH causes the unfolding of protein/ amino acids will reduce/ when heat
increases it will change the chemical structure of protein/ denaturing of enzyme/ breaking of
peptide bonds/ optimum temperature. Moreover, mostly in weaker responses, candidates
mentioned that when protein molecule is denatured its primary structure is lost as a response
to part ‘c’. This indicated that such candidates lack understanding that during denaturation of
proteins possible destruction of both the secondary and tertiary structures take place and not
the primary structure.

Example:

A, bame the process of changg a folded protein molecule into an wirfolded protein niclecole,
(1 Mark)

Dgha}vﬁ ahon 8% Probein.

. Write QNE chenical chawse that cunses the ualolding of the prodein molecul:, 1 Mark)

Bravta o beraprehin mnd Pd v N Lw.hl"ﬁ*&-:ﬂ
o yphlr

¢, What is the effoet of unfolding on the (unction of the pridein molecule? {1 Mark)
Tre potein woede  dwmmd duvhid - o thy e .
sHuchn ¢ Loyt
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Question 7:

The given pie chart shows the composition of dry air with reference to percentage (%) by
volume of gases.

Name the gases A, B, C and D as per their percentage composition.

093 % AL

0.03 %

Better responses expressed good understanding about the percentage composition of air.
These responses identified the four correct names, i.e. argon, carbon dioxide, oxygen and
nitrogen as per the given percentage composition.

Example:

fame the muses AL B, U and B as per rhads perceniage suinposiiin.

Weaker responses displayed wrong labelling of gases. Many of these responses either got
oxygen correct or nitrogen correct. However, the candidates couldn’t identify carbon dioxide
and argon. Furthermore, there were few candidates who wrote completely irrelevant answers
which included forms of water like inland water, ground water, sea water, ocean water, lake,
glacier, steam, ice caps or these candidates labelled A as natural gas, B as oil, C as petroleum
and D as coal.
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Example 1:

v he cases A B O apdd I s e Ll percenlinsy compusiion,.

Ouygew

C-;u Low Arowida

Example 2:

Mupe the gwies AL B C and 1w per the ® perecnige compos-fion.

~ ey e batey Qlorcier, stremm
BEE g _AtMasSPhEYE

\ 0y lovnd menter
— . (e opier XReew.

Question 8:

place in the following towers.
a.  Carbonating tower

b.  Ammonia recovery tower

Using balanced chemical equations, outline the reactions of Solvay process that take

Better responses demonstrated in-depth understanding of the basic chemical reactions of
Solvay process. In part ‘a’, they showed either stepwise or one-step balanced chemical
equation of the reaction that takes place in carbonating tower. In part ‘b’, these responses
correctly depicted the reaction between ammonium chloride and calcium hydroxide that

occurs in the ammonia recovery tower.
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Example:

a.  Carbonating tower (2 Marks)
NHa+ (02 ¥+ Hao —— NHy HCD,

NHyHCOs + Nged  — NHy ¢l + NqHco,

b.  Ammonia recovery tower (1 Mark)

3 NHyCl + €q(0H)y — Cadlly +3ANH3 + K20

Weaker responses depicted lack of knowledge regarding the reactions that take place in the
Solvay process. A few responses succeeded in getting the answer to part ‘b’ correct by
mentioning the correct chemical equation with or without balancing. However, the candidates
struggled to produce the reactions that occur in the carbonating tower. Being distracted by the
name of the tower, candidates produced equations that mostly comprised of the
decomposition of calcium carbonate or reaction of carbon with oxygen.

Example:
4.  Carhonabing tower 2 Marks)
e
— e (O % iy el 2 DG HY
pr —
= o Dy —m O,
b Ammonia recovery tower (1 Mark)
SN + afpp), ——— cath oty tH+O
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Extended Response Questions (ERQS)

The following questions (9 and 10) offered a choice between part a and b.

Approximately, 70% candidates attempted part ‘a’ while 30% answered part ‘b’ of question 9
and 10. This shows their inclination towards the concept of Acids, Bases and Salts with an
interest in environmental chemistry. However, the few candidates who showed confidence in
and preference for the concepts of hydrocarbon and metallurgical operations performed well
in part ‘b’ of question 9 and 10.

Question 9a:

In a titration process, 15 cm® of 0.5 M dilute sulphuric acid is completely used to
neutralise 10 cm® of sodium hydroxide solution.

i. What is meant by molarity (M) and neutralisation?

ii.  Calculate the molarity of sodium hydroxide solution with the help of a balanced
chemical equation.

Better responses demonstrated good problem solving skills by determining the correct
number of moles using balanced chemical equation. In such responses, candidates
manipulated the values given in the stimulus well and calculated the exact molarity of sodium
hydroxide solution. These responses were well constructed with the definitions of molarity
and neutralization in part ‘i’ followed by balanced chemical equation for the reaction, data,
formula, solution and desired answer in part “ii’.

Example:

o
?-IMOLP«RIN (M) 2 TE 8 defined @t noofmolegs of solute.
present fdiscolved in one Ilbre Bf the soluton.
M= ho Of moles
Utre o} solution
. NELUTRALISATION: Potee Tnwhich acld onal base aeack
with each othes to form gall-ond water )

£q  NaDH+HCL —> Nagt + H0

=l LS

Molavitiy of Dilute H,80 . M, = 0.5M
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Yotume of th3Ou wted » V= iBew’l| No of moles Of Ho8 Oy 1z 4
Moty of NaDH - M- 2 Votume. B Na Ot used -V,
™o oF mbles OF NabOH=-n,. 2 = 10 emn?
FORMULA:
MV, o M,V
“n. ,
SOLUTION -
ohx B o M, %10
1 2
FHx2- M,
T
1AM =M,

RESULT

Weaker responses mostly showed inaccurate interpretation of the given question. They wrote
equation incorrectly (producing from recall as the reactants were different from those in the
question) rather than using the given reactants. These responses displayed incorrect formula
for sodium salt and the by-product and were unable to balance the chemical equation.
Moreover, candidates were unable to write the definition of molarity and calculate the
molarity of sodium hydroxide solution. A few of these responses wrote the correct definition
of neutralization and the formula for molarity. The mistakes of candidates which led to wrong
answer mostly included incomplete neutralization of sulphuric acid with sodium hydroxide
solution, neutralization of hydrochloric acid with sodium hydroxide, incorrect identification
of number of moles and use of dilution formula in place of molarity.
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Example:

-y Mi::'@ﬁq |
%Mum\cﬂm‘-‘ PO e T o o4O ‘e knm.ur.
oo ile Mmm:rq\.

M WU Ol g ony:

J Nevhalsaken w O Piccess Wihee orn@LNY oy
mﬁ‘x‘&mﬁﬁﬁmjﬁb_bﬁﬁa ond  eosea %, OSONEd

T Desse R{SD. Wﬁ%
W, ey T No0H — NabaDy -+ WD

E@.tgf- |

NOWme. o Yeehy = W Gt
RO by Euxh_gl_f__,p_y A M DEW
NolSme o) NaBY = N = o
OGN of BODR Mg 2 Y

ERLSHON -
B M I-\J_H = Lot } m\a "

I""n T"I.i.

M, = N
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My: Os G v
o LU SR

Aot OAgH

MOlotby oh NobY fo DISM
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Question 9b:
I. Describe any THREE general characteristics of alkanes.
ii. Draw the structural formulae of the TWO isomers with a molecular formula C4Ho.

iii.  Show the formation of the following alkyl radicals from the alkane (isomers)
mentioned in part ii.
I.  Isobutyl
Il.  sec-butyl
1. tert-butyl

Better responses exhibited good understanding about the general characteristics, isomerism
and conversion of alkanes into alkyl radicals. In part ‘i’, these responses mentioned the
specific characteristics of alkane such as alkanes are saturated hydrocarbons/ they have the
general formula of ChHan+2/ they have single bond between carbon atoms/ they give
substitution reactions/ they are least reactive therefore called paraffin/ they are non-polar. In
part ‘ii’, candidates clearly represented n-butane and isobutane as the two isomers with the
molecular formula CsH10. Furthermore, candidates expressed their clear understanding of the
formation of the given alkyl radicals from n-butane and isobutane in part “iii’.

Example:

s Blkanes, | ‘&aﬂﬂ-.jﬁhﬂj\m—h&MP_—

Carhon ateng e the  gigma wond (£).

ﬁ‘mﬂa&__ypmum_c;_a\m.&__f_nﬁw%—__
— Blkanet  arve alem  Khooon  AS Qﬂ'f‘f?\%ﬁ%-

S B S .
-0 —( —¢C —=—¢ -1 — n-obane..

\

Womou b
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| |

W — . — (-1 a0 - hotace |
v )
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oo —Ayphogen-

Os]'lg} ‘-’lHa
O W0 —cu—CHy  ———yPdres Wal — CH - CHy—
a0 — ot ate. e - mmdL
C_H'-\ ™ CH}
} verpoval ob ceniral Y
(G1RaC — CH-CHy > Widrogen Hal — {1 — (Y
e key- hubdl
J
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— _ — W —CH—CH.—
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Weaker responses managed to write the characteristics of alkane in part ‘i’ but struggled to
draw the desired structures in part ‘i’ and ‘iii’. These responses showed incorrect branching,
number of carbon atoms and types of covalent bonds between carbon atoms. Some of these
responses in part ‘i’ included incorrect statements such as they are not radical/ they occur
naturally/ they are polar solvents/ they are soluble in aqueous solutions/ their melting point is
9.8°C/ they have strong bonds. Furthermore, a few candidates succeeded in presenting the
correct structure of n-butane but could not figure out the structures of isobutane, isobutyl,
sec-butyl and tert-butyl. Following are few examples of the incorrect structures.

Isobutane

CH2 =CH; — CH2 — CH3/ CH3z — CH>

Isobutyl

H3C — CH2 - CH2/ CH3 — CH2 — CH2

sec-butyl
CHz—CHz—CHz/CHg—CHz—(::H/CH3—CH2—CH2—CH2—CH2—CH2:C—C—H
tert-butyl

H=CH — C — CHz/ CHa— CHo — Co/
CH3-CH2-CH2-CH2-CH2-CH2-CH,=C-C-C-H

Example:

> A albangt ﬂi‘;;t M(_zmz?{_@mlm bt

Grme. o ¥ ;‘TW EP"/{JW

| Albonts  fave. &Wrw&";'}ﬂtﬁ Pt AMML@/_M&M
i M/ éma{fﬂf

!Lf%_&fﬂ Qare. rﬁfwi’zﬂ 5 e vlzce  almect

i/ Easily veacs with odher chemicals oo st aFf Heir

win s‘-fﬂréﬁf? : -
W o
> Jhe.  ppleeciday . ._?éymab r}if Cablin K o Hj’ :
Wbt simpleed ;?:éﬂ??mél Lmu"iwiﬂf ?@r ).

ﬂm&w{;ﬁ; Comfeid 1 ededon
Sep—budft > Coudia 3 _chechors __
Jerd < "f"”é}’f"} Cordoits  pyove fant 2 gleFrovs
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Question 10a:

When petrol is burnt in an internal combustion engine of a car, the electrical spark which
passes through the air/ petrol mixture produces gases such as ozone and oxides of
nitrogen. The release of these gases from car exhaust considerably pollutes the
environment.

I. Identify the main pollution problem caused by each of these gases.

ii.  Describe any TWO harmful impacts of each of the identified problems (in part i) on
the environment.

lii.  Suggest any ONE way by which air pollution by cars can be reduced.

Better responses exhibited a well-thought and justified description of the pollution problem
caused by ozone and oxides of nitrogen. These responses clearly identified acid rain and
smog/ global warming as the problems caused by oxides of nitrogen and ozone respectively
in part i. Candidates thoughtfully described the harmful impacts of acid rain and smog/ global
warming on the environment inclusive of living and non-living things on earth in part ii.
Their descriptions included points like acid rain can damage building material especially of
marble and limestone (calcium carbonate)/ it can leach nutrients from the soil thus damaging
leaves and plants and growth of forest/ it disrupts the process of photosynthesis resulting in
damage to plant life/ it can leach aluminium from the soil into ground water, lakes and rivers
that clogs the gills of fish thus causing suffocation. Similarly, in case of global warming,
candidates mentioned about melting of glaciers and ice caps/ rise in sea level/ flooding of low
lying coastal areas/ changes in weather patterns increasing the frequency, duration, and
intensity of floods, droughts, heat waves, and tornadoes/ higher or lower agricultural yields/
extinction of species. A few responses mentioned the impacts of smog that it irritates lungs,
causes sore eyes, breathing problems, headaches, and discomfort to nose, throat and chest. In
part iii, these responses exhibited considerate suggestions to reduce air pollution by cars such
as catalytic converters should be fitted in car exhausts/ a law should be pass to fine cars
whose exhaust pollute the air/ car users should be encouraged to use unleaded (lead-free)
petrol, fuel with little sulphur content, alternative fuels such methanol, hydrogen, ethanol, and
biodiesel/ people should use public transport and avoid using personal cars.
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Weaker responses generally tried to explain the harmful effects of air pollution on the
environment in part ‘i’ and ‘ii’. Few even mentioned consequences of water pollution without
realising that the given stimulus shares information about gases released by a car exhaust and
not effluent being discharged from an industry into water bodies. A few of these responses
wrote generic definition of global warming with reference to the liberation of carbon dioxide
— a gas not stated in the stimulus or lead-in (question). These responses mostly mixed the
concepts of global warming, acid rain and ozone depletion and thus mentioned vague harmful
effects. However, some of the candidates were able to write the correct suggestion for the
reduction of air pollution by a car in part iii. These responses mostly recommended the use of
public transport, bicycles and catalytic converters.
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Question 10b:

A blast furnace is charged with haematite ore, coke and limestone from the top. It is then
heated by blowing hot air in it from the base.

Using the given information, describe the stages that enable the extraction of iron from its
ore. Write chemical equations to support your answer.

Better responses exhibited good grip over the concept of chemical industries. Usually
candidates find metallurgical operations difficult. But in this case, candidates produced well-
constructed, stage wise extraction of iron from the raw materials stated in the stimulus. These
responses clearly described the purpose of each raw material and its utilisation in the process
of making the product.
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Weaker responses mentioned the use of any one of the three raw materials. These responses
could not build connections between the stepwise reactions occurring in the blast furnace.
These responses failed to highlight the impact of chemical reactions with reference to thermal
changes that occur during the extraction of iron. These responses mostly included few correct
points that revolved around the reaction between carbon and oxygen or haematite ore and
carbon/ carbon monoxide.
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