Aga Khan University Examination Board
Notes from E-Marking Centre on SSC-11 Chemistry Examination May 2017

Introduction

This document has been produced for the teachers and candidates of Secondary School
Certificate (SSC-11) Chemistry. It contains comments on candidates’ responses to the 2017
SSC-II 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, candidates attempted the paper well. However, there is still
room for improvement. Mentioned below are few concepts that teachers need to focus and
give candidates more drill and practice to have a strong grip.

a. Understanding of the concepts related to chemical equilibrium and application of
Le Chatelier’s principle.
Application of Arrhenius, Brgnsted and Lewis concept of acids and bases.
Problem solving based on calculation of pH which involves use of correct formula,
manipulation of formula as per the data given and substitution of values to obtain the
correct answer.
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Detailed Comments:

Constructed Response Questions (CRQs)

Question 1:

a.  State ONE condition necessary to establish equilibrium in a chemical reaction.

b.  Name TWO features that remain constant at equilibrium.

Better responses depicted a good grip over the concept of chemical equilibrium. These
responses highlighted the conditions necessary to establish equilibrium and identified features
that remain constant at equilibrium. Majority of the responses included closed system as an
answer to part ‘a’ while features in part ‘b’ comprised of macroscopic properties and
concentration of reactants and products.

Example:

a.  State ONE condition necessary to establish equilibrium in a chemical reaction. (1 Mark)

5\-::5||\E_ﬁ1 1N u_J]hldn Y “I’E(‘lc_lhﬂﬂ i% hh’“‘“j "{l?\.ﬂi-t;'ﬁ‘\"’nuj(}
1L-'.'e LL:!{E(} so hal subskances ﬂ:a.u'l_&_ﬁﬁ'-“'\h leave fan.ﬁlEc

b, Name TWO features that remain constant at equilibrium. {2 Marks)
L “the tancent¥alvon ufr £o veartunts ani Ipmdur'f:.

Yermains  (enskant .
2 ij&icd t)w"?efkfs Lo (dov sily ebe  als

1 ins Lo Jda L n

Weaker responses showed lack of knowledge about the concept of chemical equilibrium.
These responses mostly displayed irrelevant answers. A few candidates were able to answer
part ‘a’ correctly but made mistakes in part ‘b’. The incorrect responses to part ‘b’ included
molecular mass/ chemicals/ dynamic equilibrium/ chemical equilibrium/ hydrogen chloride
acid/ water/ carbon dioxide and oxygen.
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Example:

d. State ONL condition necessury ta catablish cquilibrium in a cheimical reaction, £1 Mark)

Iﬁ_pltc_l.ﬁ_' 'H:.ﬂ._cl:.[er.'hnh_a_'l'_: Mﬂcmf—ﬁﬂ_ﬁbﬂ_ﬁo' Lal N
_Iiﬁ.Eﬂj.r_‘l: Yo  extewk  od chewieal ve o Ham,

b Name WO features (hat comaig consiant o equlibrion:. (2 Marks)

llﬁeii.._n-_i -l:o‘ﬁmnnl Feoedion 15 e%_lgn,q\ te vole 04[ ¥e W eRse
_reackon,

22Tn dynomic equiflibyivn  het _fonoard & revevse yorcYion

=] F’?E [N ]

sres woequal  Hine bk e oppostfe Avenctian

Question 2:

Consider the given reaction at equilibrium.
Nog + 3Hzg = 2NHsg Enthalpy change (AH) = — 92 kJ mol

Complete the table by using appropriate words from the given list to show the change in
concentration of hydrogen and ammonia and the direction of equilibrium.

Increases

Decreases

No change

Left

Right

Stress Effect
[H2] [NHs] Equilibrium shift

[N2] is increased

Better responses selected the correct words from the given list to represent the change in
concentration of hydrogen and ammonia and the direction of equilibrium. These responses
displayed a thorough understanding and application of the concept of Le Chatelier’s
principle.

Example:
Hal : [NH;] Equilibrium shift
[Na] is increased Decrgasg 4 Tuereas et Eigiul‘
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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. These responses showed lack of grip over
Le Chatelier’s principle and rarely produced one correct answer.

Example:
Stress ; Effect
[Hal [NHs] Equilibrium shift
[N:] is increased No  (hanlt Tntsease Lef +
Question 3a:

Write any TWO industrial uses of sulphuric acid.

Better responses mostly highlighted more than two uses of sulphuric acid in industries. These
responses included uses such as sulphuric acid is used in the making of fertilisers/ explosives/
dyes/ paints/ detergents/ ammonium sulphate/ calcium superphosphate/ drugs.

Example:
a.  Write any TWO industrial uses of sulphuric acid. (2 Marks)
" /gu.l ' MG{ 13 Ly £l ot

.[MJ\LE i IL&P_A jw baleriog
o T4 3 wsed Jo wake Mﬁﬁwﬁwmm.

Weaker responses mostly focused on one use and repeated the same in different wordings.
For example, sulphuric acid is used for cleaning metals/ washing metals/ removing stains
from metals. The incorrect responses included statements such as sulphuric acid is used in
ripening of fruits/ making of bleaching powder/ making more efficient products/ to produce
things/ to form one thing from another/ to maintain food’s freshness.

Example:

4. Write any TWO industrial uses of sulphuric acid. (2 Marks)
We 10Y eam sl gla
Pearkamre s rwackhines .

J&ﬁmﬁ Gain ok oils jqveate ok Frow partf.
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Question 3b:

Why is aqueous solution of hydrogen chloride acidic in nature?

Better responses demonstrated a strong understanding of Arrhenius and Brensted-Lowry
concept of acids and bases. Referring to their theory, candidates constructed their responses
which included that the acidic nature of the aqueous solution of hydrogen chloride is because
of its tendency to release H" ion in aqueous medium or hydrogen chloride has the tendency to
donate proton.

Example:

b.  Why is aqueous solution of hydregen chloride acidic in nature? (1 Mark)
Recatlse. G.e:e:m‘rcpuﬁ o Aushenivd cpﬂce,p{t s f‘ 9 wes
+
H on s aq;ugor.is coliflon tnods m&»\ b i ﬂcloem -

Weaker responses failed to figure out the reason for the acidic nature of the aqueous solution
of hydrogen chloride. Majority of these responses showed the properties of acid, i.e. it is
corrosive/ turns blue litmus red/ sour in taste/ reacts with metals but couldn’t justify the
reason behind these properties as to which feature of it makes the solution acidic.

Example:

b, Why is agueous selution of hydrogen chloride acidic in natare? (1 Mark)

MGMMMMMW ik bag 0 bigh

_ oyt D.[ acid in it which i very, COVVOST VE. -
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Question 4:

groups.

Complete the given table with the missing information regarding detection of functional

Reaction in Test Tube

Result

Functional Group

2.0 cm® of 5% NaHCO,

+ a pinch of organic
compound

Carbon dioxide gas

evolves with effervescence

Equal volumes of

Fehling’s solution A and (0]
B + a pinch of organic 0
compound + boil for five C—H
minutes

OH

Formation of voilet-purple

solution

Better responses correctly identified the three blanks, i.e. the functional group, result and the
reaction in test tube. These responses showed correct illustration of carboxylic acid functional
group in the first blank, mentioned the formation of brick red precipitates of copper(l) oxide
(Cuz0) in the second blank and identified the reaction of freshly prepared ferric chloride
solution with the organic compound in the third blank for phenol.

Example:
Reaction in, Test Tube _Result Functional Groop
(4
20wt of 5% MuHCO. 1 & Carbon dioxide za evolves I
» i i f - mip———— —_— OH
pinch ol organic cormpouns wich ciiervescence C
Eymal wnlusnes ol Fehling's Bf1c‘k feA,

craanic compound - boil for

sellutiom A and B 4 a plach of ?(w?‘ltm e,

Live ininutes %ﬂ"“ﬂi

Z—H

Fres axred.
'E’EXTIH".- i{z‘:}dﬂ-

D Il b

Lerination af vailel-purple

S.cly.t'l gy W (FE CL&) + solutiom

OH
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Weaker responses mostly exhibited the correct structure of carboxylic acid functional group
but wrote variety of invalid answers in second and third blank. Candidates came up with
different coloured solutions and even the formation of silver mirror for aldehyde. These
responses identified phenol in the third blank but candidates couldn’t figure out the chemical
reaction that leads to the identification of phenols. Hence, a lack of understanding regarding
detection of functional group was displayed in this question even though this concept is being
studied and assessed in chemistry practical exam as well.

Example:
[_' Reaction in Test Tube ~ Resut | Functional Group
o
2.0 em’ of 5% NaHCO;+a | Carbon dioxide gas evolves \\
pinch of organic compound with effervescence — C_ - O\
Equal volumes of Fehling's m "--"-‘.'\"'-'L v o
solution A and B + a pinch of \._%Lq- u_,\h. |
organic compound + hoil for _i_
five minutes e tn.,\ 5"1\1 H
5@? oc Nee 4,_,,\.};-@%
OH
Formation of voilet-purple
?\\q—“ E:\ solution

Question 5:
Fill in the blanks.

a.  Proteins are made up of amino acids which are joined together through

b.  When heated, proteins vibrate violently causing the bonds to break.

c.  Denaturation brings about a change in the of proteins.

Better responses established clear knowledge regarding proteins. Candidates were able to fill
in the blanks correctly mentioning that the amino acids are joined together through peptide
linkages; heating causes hydrogen bonds to break and denaturation changes the structure of

proteins. Answers such as biological activity/ function/ shape/ colour/ viscosity were also
accepted in part ‘c’.
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Example:

a. Proveins are made up of amino acids which are joined tagether theough PEF]U&E ku'\kﬂ.ﬂE .

b When heiled, prowing vibrate violently cansing (he ht&_‘é"fﬂ D€ bonds [ break,
wh

¢,  Denaturation brings about o chunge in the 5:"[.“{1_]1‘_‘{.\.1‘[{'_ nl prolvins.

Weaker responses illustrated poor grip on the structure and denaturation of proteins.
Candidates mostly made guesses about the missing words. Most of these responses correctly
identified peptide bond/ linkage in part ‘a’; while made mistakes in ‘b” and ‘c’. In ‘b’, their
irrelevant answers included all types of bonds such as covalent/ coordinate covalent/ ionic/
peptide/ single/ double; while answer to part ‘c’ comprised of terms like synthesis/ formation/
nature/ carbon/ reaction.

Example:

a.  Proteins are made up ol amino acids which are joined together through Pﬁ P‘é ]t'{\f Zﬂf‘t_f!

b.  When heated, proteins vibrate violently causing the '."?E.rpé'r‘ ojﬂL bonds to break.

¢.  Denatnration brings about a change in the _# W e of proteins.

Question 6:
Nucleic acids are of two types: DNA and RNA.
a.  What does DNA stand for?

b. Describe the structure of DNA.

Better responses identified the full form of DNA and described its structure by giving points
like DNA consists of deoxyribose sugar/ it is long double stranded molecule consisting of
two chains/ the chains are wrapped around each other in a double helix form/ each chain is
made up of sugar, phosphate and a base/ bases present in DNA are adenine, cytosine,
thyamine and guanine.

Page 8 of 25



Example:

SNogend® hne,  Hwee parks

DB

N What does DMA stand for? i ] Tiark)
Deowunibennudiels  arid,
b |2eseribe che stracture of Dty A, (2 hlarks)

. o st
PROMMSE Do (5 -Cothon) f Mo puthoas,

4‘3‘& QJﬂf ? ‘P\DEM

- Preegeotegrend. B dsorwibmonups iSORsa oDV

Weaker responses indicated lack of clarity about DNA and its structure. These responses

mostly produced incorrect full form of DNA in part ‘a’,

such as, dehexonoclic acid/

dehydrogination nutrilization alyclic/ deoxynucleotide acid. A few candidates succeeded in
figuring out DNA as deoxyribonucleic acid but made mistakes in part ‘b’. For example, they

gave functions of DNA rather than describing its structure.

Example:
a. Whaul docs DN orand Lur? (1 Marky
2 -
bva  stamd  jou Deoxyihe Mieled Al
Ehy ] :
b. Trescribe the structure af R A, 2 Markey

Jt oo e  gie cyc:nefw wﬁ'ﬂwm@u ot ‘b
. ﬁgﬂnm pcwmta oA halp aﬂ&qr\f@,\fd
E‘L Mﬂwzﬁwmbwfdﬁuﬂf% Mmaw
v ;'Hwna,fépw M&«a&d&&amdéc plsecte! fg appeoy s

Py
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Question 7a:

A student took environmental chemistry as a subject to study. What do you think he will
study in this branch of chemistry?

Better responses expressed good understanding about environmental chemistry. These
responses presented the correct understanding of the study of environmental chemistry which
included components of environment, i.e. biotic and abiotic factors, changes that occur in the
environment and the consequences that the earth is facing due to varied human activities.

Example:

I-r- ﬂ-...f,‘mama& ofﬂﬂg'vrﬂw? l""t.wl” “/ﬁML( Gd:mu' Hu Eﬂ#\?ﬂhwﬂﬁc’
s Wg,bf&hﬂaﬂﬂl &Fﬁﬂﬁm@m;h%&wﬁwﬁ&ffﬂﬁawm

Weaker responses displayed irrelevant and meaningless statements. These responses showed
candidates’ lack of knowledge about the concepts that are studied in the branch of
environmental chemistry.

Example:

: ,5'];&%{%;! {;H gd
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Question 7b:

When fossil fuels burn, oxidation of sulphur takes place and sulphur dioxide is formed.
Sulphur dioxide reacts with rain in air and falls to Earth as acid rain.

Describe any TWO damages that acid rain can cause.

Better responses demonstrated good understanding about acid rain and its effects on the
environment. Most of these responses specified damage to marble stone building, aquatic life,
soil fertility, plant growth and health hazards for humans that feed on infected fresh water
fish etc.

Example:

*Te @dd soin domades te pyild 'n%g Ytk 08¢ yade yeﬁh

ceddum __comboviate  (Morble) degeasing Hai¥ besdd) beauty.
*_Rad yoin  wien folls on the Geowed irdemveases the  pH d{;

e Soll s avdd wake ik acidic se wo o con he  Qrownm

Weaker responses showed little knowledge about the effects of acid rain. They mixed up the
concept with global warming. A few of these responses mentioned the eroding of marble
stone buildings but failed to give the second point correctly. It contained irrelevant answers
such as it causes floods/ increases the pH of soil and water/ it makes the land salty/ it causes
oxidation of sulphur/ acid rain are caused by diseases.

Example:

1) eoh wewe O &h;&ﬂ&lﬁmg ol L SO Y
i & Nl o n e e [ YA
&) - ~ A SR

Ahreak 5Keck o Teatles,.
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Question 8:

The given diagram shows the stages involved in raw water treatment.

a. Name the chemical which is added in the coagulation stage to stick the smaller solid
particles together.

b. What is the basic purpose of treating water with slaked lime (calcium hydroxide)
before it enters the sedimentation tank?

c. Why is water filtered through charcoal (carbon) in the filtration stage?

d. Which chemical is used for disinfecting water?
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Better responses identified alum as coagulant in part ‘a’. In part ‘b’, these responses gave an
appropriate purpose that calcium hydroxide is used to remove temporary hardness/ to
neutralise water if it is acidic in nature/ to convert soluble bicarbonates into insoluble
carbonates. Furthermore, candidates demonstrated a strong grip over the concept of raw water
treatment by giving a logical reason for the use of charcoal in the filtration stage in part ‘c’.
They clearly stated that charcoal absorbs impurities and removes tastes and smell from water.
These responses successfully identified chlorine as a disinfectant in part ‘d’.

Example:

a.  Name the chemical which is added in the coagulation stage 1o stick the smaller solid particles
together, (1 Mark)

Patash oﬂmu. 1% adofuf TA Mu‘s_ﬁiagq, o Siek Wo
bwallet g {:amﬁcﬂﬁ fogqelinghy -

b.  What is the basic purpose of treating water with slaked lime (calcium hydroxide) before it enters
the sedimentation tank? (1 Mark)

he puwrpose ot thsokivg oben, willh Lbked Lime befort

Aedimobation ¢ i gomeve W hondwesd {"Mlu'r. (A5 #W
- hatdness

©.  Why is water filtered through charcoal (carbon) in the filtration stage? {1 Mark)

Betonne Chrortoal ALWDYLE  OMY, odors aund
bosl-oh f\rm waken .

d.  Which chemical is used for disinfecting water? {1 Mark)

Cllonive e wied ?Fo&: GUE,:'vuf-n-’.ﬁHg wod 2,
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Weaker responses depicted lack of knowledge regarding raw water treatment. A few
responses succeeded in getting answers to parts ‘c’ and ‘d’ correct but made errors in parts ‘a’

and ‘b’. These responses named the coagulant in part ‘a’ as

aqueous solution/ chlorine/

carbon/ calcium hydroxide/ aluminium hydroxide/ hydrogen chloride/ sodium hydroxide.
Moreover, these responses failed to explain the use of calcium hydroxide in part ‘b’, though
candidates study Clark's process which is based upon the use of slaked lime, Ca(OH),, to

remove temporary hardness from water.

Example:

N
torether.

Shedcesbtime  Clpware 6 add edh.

Mame the chemicul which is added in the coipulalion stuge Lo stick the smaller solid purticles

(1 %arky

What i= 1w hasic purposc of reaing watet with slaked lme fcaloium Bydreside] belore it cnrers
the sedimentation tank't 01 3ark)

waken i deated wilh slakec) Jinne sacdead B

G Ahe

pvocers b _cedimedalion

C. why is warer filtered thenugh charcoul (eurbony in the fikration stuge?

il Mark)

Vb e vedr af M woden East Mol

d. Which chemical s wsed o Bivinlecling warer?

waden ¢ mt@‘tctg Fvowgl chaneoad becgue  Canbon i
¥ o) g i

M yﬂi’ﬂ"h ool

1 Mank)
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Extended Response Questions (ERQs)

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

Approximately, 75% candidates attempted part ‘a’ while 25% answered part ‘b’ of question
9. This shows their analytical approach and risk taking in questions based on word problems.
However, in question 10, more inclination of candidates was observed in part ‘b’ than part
‘a’. This reflects their confidence and preference over the concept of ‘0zone depletion and air
pollutant’ more than their grip on ‘chemical industries’.

Question 9a:

Balance the given neutralisation reaction.

A 0.05 dm® sample of H,SO, aqueous solution was titrated against 0.025 dm? aqueous solution
of 0.04 M NaOH until neutralised. Using balanced chemical equation from part i, calculate the

concentration of the H,SO,4 aqueous solution.
Find the pOH of 0.04M NaOH solution. (Note: The value of log 4 = 0.6)

(Note: Show the steps of working for part ii and part iii.)

Better responses represented correct balancing of the given equation in part i. These
responses demonstrated good analytical skills of extracting data from the given information
and applied appropriate formulae to calculate correct answers in part ii and iii. These
responses indicated all steps of working for both word problems.

Example:

iy Hh gﬂn +INa OH— Na,so0y 41,0

Ba lance Domical  exuokion .

W, A

= 0.05dw? = Volame of Acid (H:504)
Viz 0.036dw? = Vehome b Baxe (NaOW)

My e 004 M —> TMobiby of Base (NadH)

na= | —> N&o\?v\uﬁa—ﬂ Aud ( H;.qu"‘)

"ﬂ;:_irl — Noaf 'iVmL &‘E Eauu {M4'DH)

Miz 22—y Mlerby of Aer d (H.50y)
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Lo MNJ 1."!'1 Vi

i

_ Mool . (ﬂ ow) (0-025)

ul 2

~ M, %008 = 0o

2

- M, vouafe a.A008
T — falyel=1 .1

a0 %

. M, ool ™M

ﬂ%ﬂf OH” iom = O-04M
e 4yfo?M

MHrW

ﬂ_-'|_-|.- -lglﬂr_f:l_]

r:ru'"]'H':.-

r:.r_':H . _rt.:m# -+ .-"-Hm I

Mg]jt Lﬂﬁl'ﬂ: |[:Jr y I.ﬂ..;:‘!l-.ﬂl-l':

L F-:r é4 F—}xrﬂ

FI':"H 1-1“'.-:-. -l'.'.-}"[

JpﬂH e 0b )
o D 14
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Weaker responses mostly showed accurate balancing of chemical equation but displayed
incorrect formula and wrong calculations. A few responses worked with the dilution formula,
ignoring the number of moles of acid and base. Similarly, candidates showed lack of
knowledge with reference to numerical based on pOH. They failed to convert the given
hydroxide ion concentration into scientific notation and were unable to substitute the values

correctly in the formula of pOH = — log [OH ]. This resulted in wrong calculation of the
answer.

Example:

aH, Lo { —= gN, ; 4. O dance -

‘{zgﬂq(ﬂ ) O efdm? L v
N}ﬂfﬁ{ﬂ\'H = (""l(’:‘g_r /)Eﬁﬂg - W

M~ &-c4
ml.- = ?
Kalve AUV = L

f’O 54"‘({‘ o5dm’) - m@_(/O Q\{Tﬁ‘bﬂ%)
m = (g ou M prosclin?)

Q@ 0 4) (O*M)
[ CRAE oAim?® )

Ay = Dol o‘-rlf}’/{-‘
e, “Q{;«:M?a
_ tiﬁisﬂ_ﬂﬂ__j

PeH = (1 04m Lo Lufror

PmH lf‘ﬁ%f@@”m
Pc,ui Lﬂj-t— O 6

?@H = C’é“ G‘“qunw

Do H - ”C“'GM"J |
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Question 9b:

i. Draw dot and cross structures of ethene (H,C = CH;) and ethyne (HC = CH).

ii. Using balanced chemical equation, show the complete steps of oxidation of the following
organic compounds with potassium permanganate (KMnQO,) solution.

I. Ethene
Il. Ethyne

iii. Name the final products obtained on complete oxidation of (I) ethene and (11) ethyne in
part ii.

Better responses exhibited good understanding about the dot and cross structures of ethene
and ethyne in part i. In part ii, these responses showed all the steps for the oxidation of ethene
and ethyne by potassium permanganate. Candidates expressed their clear understanding of
the concept using balanced chemical equations with correct chemical formulae of reactants
and products in each case. Furthermore, they specified the names of the final products as
required in part iii.

Example:

D Dot omd (iagt  Arhumchunes:
o Eftone (MaC=0cny)y .
Hy
G,
B H

+ Etgee (HCzon)

H-xCxiCxH

i Omdaﬂmu ot Ethome Wit KMaDy s
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3 H,L=CHy + 2kMu0y +4H,0 —>

ZH.C—CH, 4+ RkoH 2Mn04
L \ n
~AH DH

: sgiune ) (Mowaveeese di ovide D
Hotoe gygol E‘kﬂdmu;tgj N~

H\I () wid o om r{" F,Hu&m with KMaDy

ﬁ'r‘i 'EH

M,
BIHCE CH 4+ YkMny +‘2H1.0——*3Hc-—c,ﬂ +Ukon g,
QH ﬂ'll" ﬁH QH

= Hc an -ﬁ‘f’r H—Eﬂﬁ-u
A ow @Lyonat)

> ovdation P

O S O PP 3 S
3 (omolic Dad )
Paoduch fiﬁmﬂ HoR AL amwl .
@ Oyalre Nad.

Weaker responses managed to draw the correct dot and cross structures of ethene and ethyne
in part i but struggled to figure out the balanced chemical equation with correct chemical
formulae for reactants and products in part ii. As candidates were unable to show the

complete steps of oxidation of ethene and ethyne, they couldn’t answer part iii either.

Example:

+3] E’-'H'I.EME.-': H‘JC:‘C'H'L] L e—“‘\‘aﬂﬂ (HC.E CfH\]
M ,
P e :?.; e
_ R~Cu g. g HHCIECew
H o
wl KMHD.:..* = C— H -+ 6'1. —> KoH + @ 4+ MinQ,
_é__H ) ot ERUHCCH
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'_ KoH+0H +t™Me0y 4 e — 2 ——= K{ow), 4 M0y, +C2 .

_E‘lﬂ-&% { H=¢ W]

KMn0O, + HCZCH +0p 3 KMno Gt HC=CHR+ G,
KMnOy  HCZCH A0y ——> KMnOy+ et 40,

KM, +2.0, & He —CH

Question 10a:

Sana is a farmer. She cares about the environment and the health of her family. She uses
some of her produce and sells the rest as ‘Sana’s Organic Products’.

i.  Which type of fertiliser should she use? Justify your answer giving any THREE
advantages of using it.

ii. What problems (any THREE) would she face while using this fertiliser?

Better responses exhibited a well-thought and justified description of the use of natural
fertiliser by Sana, the farmer. These responses clearly enlisted the advantages and problems
associated with the use of natural fertilisers. Benefits included points like natural fertilisers
add organic matter to the soil/ they do not contain toxic chemicals/ they improve the structure
of the soil allowing more air to get to the plant roots/ they improve the porosity of the soil
increasing its ability to hold water and nutrients. Problems comprised of statements such as
microorganisms are required to break down and release nutrients into the soil/ distribution of
nutrients in natural fertilisers is not equal/ they have slow releasing capability of nutrients/
pests may be attracted to certain natural fertilisers.

Example:

Q&M_Sm_mies about the  enuvironment She
_should we organ fextili «hch
v wade frnm O ndma b 28 aud
'EJI_BW.E mpr,HZh edbex ok i dﬂfﬂmpﬂﬁéﬂl. Thece axe
_Seveval advankages ot Using O ganic ferbiliqees.
2 1 ble an & tanse
G Aammc bo the EmuilA nrmew .

Ty succsase penssily of sod_bhelping the sol huld

wapst wiader o huii.}ﬁ‘r'lf;ﬁ__”__,____-,m_, e ——

Page 20 of 25
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mutriente  Like maghﬂmm_cw_phmp_hﬂj_u‘s-___

t_clrgg.nic,_._ﬂ{_ﬁféiliieu "oy Carty Some eods oc.

egas of come pests. Thiv meany that plank

o} C ' &

Lse O ANL ‘fﬂibif,i-rf"ﬂ..-

* The ovganic and o bural ‘ﬁ.ﬁﬁiﬁzﬂv.ﬁ Jd ed caue
growth of plart ok tlowse vatey dhan f e
FEC I WY ni et Lexbilizen .

Page 21 of 25



Weaker responses were unable to identify the correct type of fertiliser and mostly described
the advantages and problems of synthetic fertiliser. These responses gave generalised benefits
of the use of fertilisers for growing crops but couldn’t associate them with natural fertiliser.
For example, it produces more crop yield/ it does not harm the environment/ it doesn’t cause
health problems/ it provides nutrients which are needed for the plant growth.
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Question 10b:
i. Name the man-made chemical substance that causes ozone depletion.
ii. Using balanced chemical equations, illustrate the destruction of the ozone layer.

iii. Write any THREE harmful effects of ozone.

Better responses exhibited crisp understanding of the concept of ozone. In these responses,
starting from the man-made chemical causing ozone depletion, i.e. chlorofluorocarbon,
candidates proceeded by writing the balanced chemical equations for the destruction of ozone
layer by chlorine free radical and finished their answer by stating three harmful effects that
the increase or decrease of ozone causes in the environment.
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Weaker responses mentioned the harmful effects of the increase and decrease of ozone in the
atmosphere but failed to give the correct balanced chemical equations for the destruction of
ozone by chlorine free radical. Some of these responses also showed incorrect identification

of the man-made chemical. Candidates stated chlorine and carbon monoxide instead of
chlorofluorocarbon.

Example:
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