Aga Khan University Examination Board
Notes from E-Marking Centre on SSC II Chemistry Examination May 2016

Introduction

This document has been produced for the teachers and candidates of SSC Part II (Class X)
Chemistry. It contains comments on candidates’ responses to the 2016 Secondary School
Certificate (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 Student Learning Outcomes 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.
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Detailed Comments:
Constructed Response Questions (CRQs)

Question 1

Respiration is an example of thermochemical reactions which occurs in living organisms.
Select correct words from the given list to describe the type of energy change that takes place
in respiration.

break bonds greater temperature energy absorbed reactants
increases

make bonds lesser temperature energy released products
decreases

Better responses selected the correct words from the given list for describing respiration as a
thermochemical reaction. These candidates highlighted three main points and scored full
marks. These points were: 1) energy is absorbed in breaking bonds of the reactants and energy
is released in making bonds in the products ii) respiration is an exothermic process in which
temperature of the system increases iii) energy released is greater than the energy absorbed or
energy of products is lesser than the energy of reactants.

Example:

Respivanon 16 an exomermic process . During reapiralion enerqy is veleased "
L “ J 1

e SuroUNding which CA0SES an Intveage in temperature of the Srvoundings. °°"“ql
B M L}

Pre proceas neray(heat) given out while making ihe bondd i greater than enerqy
) 31 4 | - -

loken in bveak #he bonds - Due 10 whith prockets Fovmed by recpiration (ucose)
J

hos 1esser enevey wontent whith mnakes It very ctable . whereas the eneray content
e | 3 )

of the veactant ia WAQhey .(harae of ethalphy i negalive For regpivaron .
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Weaker responses could not show the proper arrangement of selected words. These responses
showed lack of knowledge about thermochemical reactions. Candidates were not clear
whether energy is released or absorbed when a bond breaks. Similar mistake was observed
while mentioning bond making. Some candidates wrote about the intake of oxygen and
release of carbon dioxide but could not explain respiration as an example of exothermic
reaction. Few candidates copied words from the list and made arrows in between to show
connections which did not give any meaning.

Example:

Mhen we inhale Onygen .7 ¢ mekes  bond

_greater Fhen buygen e bhet fime of Zesitation Jempesntua
\M«mei_(]oel'o- wobebolic cxtivities and f*_\ﬂgtj _
Ls  absorbed and doel» which (O /s
veleased  Taom  Lhe bodj 7S SN gz‘orlu_(j.,

Question 2

BiC13(aq) + Hzo(l)

BiOCl + 2HCl )

1. What does the double headed arrow indicate in a chemical equation?

1. Predict the effect on the concentration of BiOCl if a small amount of HCI is added to
the reaction mixture. Give a reason to support your answer.

Better responses showed the right identification of the double headed arrow, i.e. it indicates a
reversible reaction. Moreover, these responses correctly predicted that adding a small amount
of HCI will decrease the concentration of BiOCl and the equilibrium would shift in reverse
direction to counteract the change.
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Example:

i What does the double headed arrow indicate in a chemical equation? {1 Mark)

e douple weaded ovrow Trdfales tral St Y= o eversy bl

e Cﬁqn1

i, Predict the effect on the concentration of BiOCT il @ small amount of HCI is added to the reaction
mixture, Cve i reason 10 SURPOTL YOur Snswer, {2 Marks)

TE HWel 8 odded Yo Ve veachon , e concenbvalion o \he Pr@ducﬁ

W\ Prcrence anrd  Mence (Re eaqahibaum 20N sk fouaords
1O e MoV Chies v <

e etk -‘ify_?fm_gdﬁ Uil et o form recctonts  oad
\mevefore We concential’on  of piocl wi decremse .

Weaker responses interpreted the double headed arrow correctly but could not explain the
effect of increasing concentration of HCI on BiOCl. These responses included incorrect
statements such as, addition of HCI increases the concentration of BiOCI and reaction moves
in the right direction/ BiOCI will increase to release the constrain due to increase in the
concentration of HCI and equilibrium is achieved again/ adding small amount of HCI will
have no effect on the amount of BiOCl and equilibrium will not be disturbed.

Example:

i What does the double headed arrow indicate in a chemical equation? (1 Mark)

~ TThe dovble heodled) arrow indicates that a neversible
neaction is 'ba.kiv\g Phce_. , S

i Predict the etfect on the concentration of BiOCH if a small amount of HCI is added to the reaction

mixture. GIve a reason [0 support your answer. (2 Marky)

~ The concentration of BioCl will merease W small
amount of HCl is added to the xaction waixture becase

£ seactowts axe muem&_pao&ud;ng\ .

0.1&0 B ad; ineyeased and hewce Q(;u\ikaamw'.\\_m’tn»av&sm_}gb
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Question 3

The neutralisation of 20 cm’ of 4 M sulphuric acid (H,SO4) by 18 cm’ of lithium hydroxide
(LiOH) was carried out in a laboratory using titration.

1. Balance the chemical equation for the given neutralisation reaction.
LiOH(aq) + HzSO4(aq) — LizSO4(aq) + HzO(l)

ii.  Using your balanced chemical equation, calculate the molarity of lithium hydroxide
solution. Show the steps of working clearly.

Better responses showed correct balancing of the given chemical equation by using simplest
whole numbers or their multiples. These responses demonstrated good analytical skills as
candidates accurately extracted the data and used appropriate formula to solve titration based
numerical. The steps of working were highlighted clearly in such responses.

Example:

i. Balance the chemical equation for the given neutralisation reaction. (I Mark)
2 LiOHug + X HySOuugy — 1 LizSOupq+ 2 HiOy,

ii.  Using your balanced chemical equation, calculate the molarity of lithium hydroxide solution.

Show the steps of working clearly. (2 Marks)
Mq =UqM MnNap - MBVS ’-(%\ = NMe
in, e \$
Me= ?
Vp = 20em® UM x e _Me x1Bem® | \oDM = Ma
\ \es \
Vor \Bem® 4 mo 2 mole )
Na= 1 [2(ux20) = Mo R.IB™M = Mg
ng= 2moles ® Maariby of Lidh = 3E>™M.
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Weaker responses mostly showed accurate balancing of chemical equation but showed
incorrect formula and wrong calculations. Majority of these responses worked with the
dilution formula, ignoring the number of moles completely. Hence, these responses showed
lack of candidates’ grip on interpreting balanced chemical equation to solve numerical.

Example:

i Balance the chemical equation for the given neutralisation reaction. (1 Mark)

_gs LiOH,,, + i H>SOu4ug) = _1 LSOy + g~ H,0y,

Using your balanced chemical equation, calculate the molarity of lithium hydroxide solution.
Show the steps of working clearly. (2 Marks)

_ - 3 e o ol - .
B T S
— - . =

5 ' > - '
V"‘:‘—‘J’L‘“‘f&wﬁ?’ - rL, r—L’}‘(%Q _ .

- ' B W ST

M= 31 - S P S
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Question 4
1. What is meant by the term homologous series?

ii. State the general formula for alkanes and alkynes.

Better responses highlighted candidates’ understanding regarding homologous series through
a variety of statements such as a series of compounds that have same/ similar (chemical)
properties/ same general formula/ similar structural features but differ from adjacent
members by (~CH,) group/ same functional group. These responses also put forward correct
general formulae for alkanes and alkynes.

Example:

i. What is meant by the term homologous series? (1 Mark)

b sors 0f W_WJ howeng gome
_ genmal QOMnufm avel_gmeba_chemmicol propeilien

il.  State the general formula for alkanes and alkynes, (2 Marks)
Aicmnoss AT h Wf éﬂwﬂ }PBM alkanes i CoHimn
_e—.a.a«r-f.!b. Cy Hm.% 1 = CHiorn = C¢ Hn (M""“_’“)_ 2

Alkynes: e Wﬂf' forv  alkyres s Cn thnay
Fon a-;mmp{,_ C;H:.(:;)-l Cs Hm f- Cy’ He (an.ﬁqu)
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Weaker responses tried to frame the definition of homologous series and wrote generalised
statements such as, a series of alkanes, alkenes and alkynes each with same functional group/
a series of compounds with same properties/ same reaction series and same bonds/ series with
different physical properties. Most of these responses failed to give the correct general
formula for alkanes and alkynes. A few succeeded in writing the correct formula for alkanes,
i.e. CyHap42 but made errors in stating the formula for alkynes. There were some candidates
who, instead of writing general formula, incorrectly stated that alkanes are saturated/ have
single bond while alkynes are unsaturated/ have triple bond.

Example:
i.  What is meant by the term homologous series? (1 Mark)
Homologarms  gewvies meqpns Same ,pvo‘mé'gg,

tom ‘pom';l'oh :

i, State the general formula for alkanes and alkynes. (2 Marks)
Alkanes: _p\\kq“& s as e \hose_ _ UD\AA‘_CJ\
Xogse.s ﬁ'mﬂe}a bond -

Alkynes: _ \4_/_@[}35_ ArL. /kogc_ Py, AICK'
posss gl bond

\
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Question 5

Below are a few statements regarding fats and oils. Identify THREE correct statements and
write TRUE against them.

True/ False Statements
A Oils are unstable and can easily be oxidised at a high temperature.
B Fats can be hydrogenated.
C Oils are denser than water.
D Fats are usually obtained from animal sources.
" Oils are saturated with maximum possible number of hydrogen atoms
attached to carbon atoms.
F Fats contain higher amounts of long chain saturated fatty acids.

Better responses presented clear knowledge regarding fats and oils. Candidates were able to
highlight the THREE true statements from the given list.

Example:
True/ False i Statements

Al -TRUE Oils are unstable and can casily be oxidised at a high temperature.

B Fats can be hydrogenated.

C Oils are denser than water,
i_D TRUE Fats are usually obtained from animal sources.

g | Oils ure saturated with maximum possible number of hydrogen atoms |
|__ L L auached to carbon atoms. ¢ - - _J
LF TRUE ; Futs contain higher amounts of long chain saturated fatty acids. __‘
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Weaker responses depicted poor grip over the concepts of biochemistry. They were unable to
differentiate between fats and oils. Candidates mostly made guesses about true statements or
labelled more than three statements as true. Most of these responses identified statements C

and E as true rather than A and F.

Example:
True/ False Statements
i A Oils are unstable and can easily be oxidised at a high temperature,
B [ Fats can be hydrogenated.
. Lot B B . y o o 7
[ C | \rue Oils are denser than water.
=1 : — .
; D [ lvue Fats are usvally obtained from animal sources.
I ’ T"'UL Oils are saturated with maximum possible number of hydrogen atoms |
- o |anached to carbon atoms.
| F ! l Fats contain higher amounts of long chain saturated fatty acids,
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Question 6

Two beakers, labelled as A and B, contain two different carbohydrates. The carbohydrate in
beaker A dissolves only in hot water while the carbohydrate in beaker B easily dissolves in
cold water.

1. Which beaker contains sugar and which one has starch?
ii. Why can one of the carbohydrates dissolve in hot water only?
iii. Name the simplest form of carbohydrates.

Better responses correctly identified A as starch and B as sugar in part i. In part ii, candidates
were able to justify the solubility of starch in hot water by stating that it is a polysaccharide
with a complex structure. It hydrolyses on reaction with hot water/ hot water breaks the
glycoside linkage present in the polymer resulting in the simplest sugar units that are soluble
in water. Furthermore, candidates gave correct answer to part iii by either writing
monosaccharide or mentioning glucose/ fructose/ galactose as the simplest form of
carbohydrates.

Example:

i Which beaker contains sugar and which one has starch? (1 Mark)

_ Beakey B contauns sogar-
Beakeu P contains staneh.

ii.  Why can one of the carbohydrates dissolve in hot water only? (1 Mark)
Starch s a mavomoteeule Q carbohydnalt, thedfore hot
walgh on hyakoly<is breaks Y- andallews 1& & dissolve:

iii.  Name the simplest form of carbohydrates (1 Mark)

Sonosacharides
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Weaker responses indicated lack of concept clarity. These responses were able to identify A
and B correctly in part i but could not give logical reason for the solubility of starch in hot
water in part ii. Moreover, these responses stated sugar/ maltose/ sources of carbohydrates

such as, potato, rice, wheat, etc. instead of naming a monosaccharide in part iii.

Example:

O

thy ol omd o olgs  oae the
MQJ:W TN ja/jM =

I Which beaker contains sugar and which one has starch? (1 Mark)

'&mkmth_@_m_s»\jm able

il Why can one of the carbohydrates (hw)lu in hot water only? (1 Mark)

_ Because oA Abn Qisssbae  easily
Mwmjﬁ?eb%a . (% I

1. Name the simplest form of carbohydrates., (1 Mark)
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Question 7

An ion exchanger is used domestically as well as on an industrial scale to make hard water
soft.

1. Which type of hardness in water does it remove?

ii. Name the resin commonly used in ion exchanger.

iii.  What happens during the process of removing hardness from water?
iv. How can an ion exchange resin be renewed?

Better responses demonstrated good understanding about the hardness of water and ways to
remove it. Based on the information of ion exchanger, these responses identified the correct
type of hardness in part i and mentioned sodium zeolite/ sodium aluminum silicate as the
commonly used ion exchanger in part ii. As an answer to part iii, candidates briefly explained
the mechanism that involves exchange of ions of an ion exchanger with water to remove
permanent hardness. Candidates mentioned correctly about the use of concentrated sodium
chloride for the renewing of resin. Most of these responses also gave chemical equations as
well in support of their answers in part iii and iv.

Example:

An ion cxchanger is used domestically as well as on an industrial scale to make hard water soft.
i.  Which type of hardness in water does it remove? (1 Mark)

It vernoves pev rnaremt hovamess of wales -

ii.  Name the resin commonly used in ion exchanger. (1 Mark)

e _vesim commonly used in Jm_exchanger is sockivm zeotile *.

iii.  What happens during the process of removing hardness [rom water? (1 Mark)
Duxing the proceis ) ﬂmmg_@rdnaw cwales, using o ivn
Hchgngm_ﬁz.ﬁa;_” _ng,c ave veplaced by the No rong
present in e ion exchangy . Ca.Qou + Noa,2e0U'te —p N2, 50y + Cazeolile

iv.  How can an ion exchange resin be renewed? (1 Mark)

e o™ exehange resin can be sevewed lod pPusthing IF with o covicen~
4 v v

traded Nact sotukins . e @ 67 Mg ivng ore yeplaced by Na again.
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Weaker responses showed lack of knowledge regarding softening of hard water. Candidates
mostly named the correct type of hardness in part 1 but, instead of naming the resin used in
ion exchanger, they gave the causes of permanent hardness or wrote washing soda in part ii.
These responses also failed to describe the process of removing permanent hardness in part iii
and could not figure out the method to renew an ion exchanger in part iv. Most of these

responses described ways to remove temporary hardness or wrote the use of washing soda to
eliminate permanent hardness.

Example:

An ion exchanger is used domestically as well as on an industrial scale to make hard water soft.

i Which type of hardness in water does it remove? (1 Mark)
fwmw ke JJ\ em B

ii.  Name the resin commonly used in ion exchanger. (1 Mark)
Sodlum seplitr (Na,2eolftr) .

iti.  What happens during the process of removing hardness trom water? (1 Mark)

Mﬁm lﬁso%wa»—igoouaﬂw&

4“;0*@

oy L3+ Cobly —— Calls + dous_oq

iv.  How can an ion exchange resin be renewed? (1 Mark)
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Question 8

Aluminium is extracted by the electrolysis of bauxite (Al,O3) using Hall Heroult process.

1. Write the ion-electron equation for the formation of aluminium.

ii. Bauxite is dissolved in molten cryolite for electrolysis. What is the purpose of using
molten cryolite as a solvent?

1ii. Carbon anodes are used up gradually and are frequently replaced by new ones. How

are carbon anodes burnt during electrolysis?

Better responses showed a balanced ion-electron equation in part i. In part ii, these responses
gave an appropriate reason that molten cryolite is used as a solvent because it decreases the
melting point of bauxite which normally melts at 3000°C. Furthermore, candidates
demonstrated a strong grip over the concept by giving a logical reason for the frequent
replacement of carbon anodes in part iii. They clearly stated that carbon anodes gradually
burn away because oxygen gas, which is liberated at anode due to the electrolysis of alumina,
reacts with the carbon electrode and produces carbon dioxide.

Example:

Aluminium is extracted by the electrolysis of bauxite (Al;O3} using Hall Heroult process.

i Write the ion-electron equation for the formation of aluminium. (1 Mark)

A 4 e — Ps\° (Reduckion ck ci‘dnode\-

ii.  Bauxite is dissolved in molten cryolite for electrolysis. What is the purpose of using molten
cryolite as a solvent? (1 Mark)

Molken cryclite & added ‘o \ower the melting poirk. ok the

J
ore and dieeo\vg the ove .

. Carbon anodes arc used up gradually and are frequently replaced by new ones. How are carbon
anodes burnt during clectrolysis? (1 Mark)

At anode oxygen que 16 formed which Yeacks with carbonte
forrn c@arbondioxide and heak iha corpuekion Yeaction .
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Weaker responses depicted lack of knowledge regarding extraction of aluminium. A few
responses succeeded in getting answers to part ii correct but made errors in parts 1 and iii.
These responses gave equation for the decomposition or synthesis of Al,Os rather than
showing ion-electron equation for the formation of aluminium. Moreover, these responses
failed to explain the burning of anodes. The incorrect responses include statements such as,
carbon anodes are burnt by rising their temperature/ because carbon is flammable as during
electrolysis it heats up/ it burns due to chemical reaction/ anodes are positively charged and
the ion of anode depends on the negatively charged cathode.

Example:

Aluminium is extracted by the electrolysis of bauxite (Al,0;) using Hall Heroult process.

1. Write the ion-electron equation for the formation of aluminium. (1 Mark)

@\“m-‘ﬂ\'m “s Xormd \L‘A he ‘\ov\ fe_\lg)'.‘on

Q,v.a&'\ut\ .

ii.  Bauxite is dissolved in molten cryolite for electrolysis. What is the purpose of using molten
cryolite as a solvent? (1 Mark)

S\o\\t‘\ Uk Q‘o\'\\ﬁ \S us 0_8_ Ao _\J_' e '\E—ﬁ
«A\‘“\ _Q_-}'\} - » ~ S

. Carbon anodes are used up gradually and are frequently replaced by new ones. How are carbon
anodes bumt during electrolysis? (1 Mark)

Duving g\t&w\xg\s S Me  Caedon  amodes  ave buxal by
Mo §

‘('\s'u\\ '\&\Q'\T -\,ng‘ve_,( 5}‘“& .
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Extended Response Questions (ERQs)

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

Question 9a

Describe the following types of salts and give ONE example of each using balanced chemical
equations where necessary.

1. Normal salts
1i. Acidic salts
1ii. Basic salts
1v. Double salts

Better responses depicted good understanding about the types of salts and their examples.
These responses gave appropriate definition and illustrated formation of each salt using
balanced chemical equations. Candidates wrote correct formulae of the products formed in
each case.

Example:

Sall:- Sall is an ionic wrpomd foumed by the retvalization of an
oudd_witha base -

.) Novmal €alts - Tht{rO‘lc Io-mm":am tolal 'fqlacmaﬂ'J tha&ls
posihiv
oY jorizable #* o al ion. They ave newtral to Uterus .
U

HcClL+ ko = kel + HaO

(7:) Audic Salls:- %L‘“5 'Wi;kuﬂ‘-& povaal 'quaumeﬁfi
. ti au
ionizable H' :q?:,- Y ’;._Q{:m.', bw & positive 'mda)a ion .

HrSou T KOH DKHEOY ¢+ u;o
KHeOuw + KOH = Kasoyt HaO.

" Basic Salls:- M%fmam The inw mplele mth-ooI
a pols oxq ba.u bLs]Lon auo\-U
Zn(on)n HN O3 = Zna(OH)ND,y T Hs0
2~ (OH)NO3 t HNOy = Zn (NO3)st H2O

(V) Dovkle Salls:- 'h»aU{gc Fovmed by bwo rowmal salls wherh ey
avy cwydallized {1om a mixtoye ojg:mw—'mo(a' saluvaled cou%o;\
The ;.\gq.wal. tomyonents "d’mn‘buv ,;o"-rt.u, The poritive
ard ngarvc fons 3”& Y Tespective ru-f-

Potash Alwm: KaSOy. Als (504)3.24H20
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Weaker responses mostly gave example of common salt, NaCl, as normal salts but could not
explain acidic, basic and double salts. Majority of these responses showed formulae of acids
and bases as examples of acidic and basic salts. Furthermore, candidates showed lack of
understanding about double salts and gave irrelevant statements such as they are formed by 2
atoms of acids and 2 atoms of bases/ they contain more than one salt and can form acid after
they react with each other/ these are two normal salts which are separated from each other by
the process of electromagnetic separation to retain their own physical properties.

Example:

a)

__m/‘/onmaf &nﬂ's _ane flxe salh  pohih @
ke —easily divslued  ond  lLave a PH __
(:lrd7 7 oh b. -
NaCl s 1k _M/f. _ _ .
N +CU —> Nel(l.. L _

iy Pudic sk one  flose  galh  wlild ane
CMJD‘&MMWLCOMJ‘f(c?{«MeC\
PH betieess 1 & 4,
_Jizqueu baowecle. 35k w'el,
N+ Ra > HRA.
ay  Ramic  salh a.aa_‘f(om salh Wl
__ane  bosicIn mahune r7 howve o
H e Yhoaa T lik X 4. _
?Uuu;t&a}ddmde_lg__ I‘S et:.?M)a/ S
- Ca + (U, ——> (alL,. -
_{m Deuble salb  ane Yto;e_galf;_utuué
_ Conloiun Mope TLZ:luue salt af’/
Aeq
Sk el LA
A Mlh( —
/V(A.CL_—»“_"[KL > N fRa + HCL.
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Question 9b
Write a balanced chemical equation to show the following chemical reactions.

1. Preparation of methane by

* reduction of methyl bromide in the presence of zinc metal and dilute hydrochloric
acid.

* boiling aluminium carbide with water.

ii.  Combustion of methane in the presence of air
iii.  Thermal decomposition of methane in the absence of air

Better responses exhibited good understanding about the preparation and chemical reactions
of methane. These responses showed balanced chemical equations with correct chemical
formulae of reactants and products in each case.

Example:

i Pheearaion OF Memowe:
* RepueTion Of My PRomipe Iy THE
Peestnce Of Zane Metaw HuD

_ SOnure HO: - -
Redudion Meant addition ascenk hydvogen:
In _thisc Yeadlica Yeplac ,ot hydvogen and

“halogen takes place’ (n "dhe pyehence of inc
vrebal and _dilute hudvodilovic_acid®
CHaRy 2 AW ;‘E;“Ta-C.Hq + HBy

#oiLNG ALommom Carsoe Wi Wates:
In P \aboratovien . roethane can be Pvefom.o‘
. b\j bmlma, aluminium Carbide With wakey -

_ AInCao + 1AM;0 o 4afl(on), +r BCHy
iy ComPusion ©F Meuane Tn e
7 Paestnce O A o
 CHyg +A03 —> CO0y+ AH,0 theak™
__Mekhone Yeads with excess onygen to

 coribon diowide , usakey and lavge
Produce oo e e tabes Placeln

auko-mobile_exhausts and fov cooking
purposes in houses ebc

iiiy THERMAL Decomposiion OF_Memane
I _'B?:SENc_gLE_F "f).\(%_a .
At high E valuve , mebhane decomposen
inko %mﬂbﬁon,v ond hydrogen qon-

D CMy S Cowavg
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Weaker responses struggled to figure out the balanced chemical equation with correct
chemical formulae for reactants and products in each case. A few of the candidates wrote
accurate chemical equations for reactions 1 (first part) and ii but failed to write them for i
(second part) and iii. Frequently written incorrect chemical equations included:

_ ALCO, +2H,0 CH, +Al, +20,
- ALCa+3H,0 — Al,0,.3H,0+CaO
- ALO,.3H,0 — Al,0, +3H,0

~ CH, +2Cl, — C+4HCI

Example:

C!‘Hé_, + BY. —7 Cngg + AHRBy

J)_prepovatih  of wmednave :

e Reduckion byemtde : _
CH,By + OTHIZHS (W, + HRy

Ked uekion ",C meﬂ\.‘;l Lyomide _mean a&h&

Aad_d_en_nﬁ_ﬂaxw Hqéwoqen Qemazemeni

%Hdﬁm_wﬂh*&%@%mohm '

A,(OC)4:"»O (o, +2AH o

@) Combution of methang in ke presence of aivt
In the  pyetemee of- aiY oY odfen a@ a
Yeagtton pyoduction heak  covhon dicwideand WO .
CH;( + 20, —> CO+L +AH.O 4+ Heat

:luM?&[m of mefkane i ke
_absente  of aiv:

dewmpesition
C—Hh 1"60 —_—7 CqHu __a
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Question 10a

Describe the phenomenon of global warming with reference to its process and THREE of its
effects on the environment.

Better responses exhibited a well-thought and an organised description of greenhouse effect
and global warming. A few candidates showed clear understanding of the phenomenon
through simple diagrams. These responses also enlisted the appropriate effects of global
warming such as rising of sea levels due to thermal expansion of the ocean/ melting of
glaciers and land ice/ flooding of low lying coastal areas/ changing of temperature and
precipitation patterns which in turn increases the frequency, duration, and intensity of other
extreme weather events, such as floods, droughts, heat waves, and tornadoes/ returning of
diseases like malaria into areas where they have been extinguished earlier.

Example:

\n the abrmoeghere , carbondioxide Ccom) ack os a ia% wall
of q\'eehhooee Tt q\\ou:e the vitvavolet radiations o the
Sun ho‘reach ¥ne earth surface. Some of theee Yays are
eflected back ko ¥ne a‘d‘nosp‘ne\'e €0 trops the )
Wnlra red radiation keepmq he *:em vature o(- earth warm.
Or ., elee ¥ne earth would became arnnabitable with ¥he
aveyaqe ‘cemperaku\re of -20'C Yabner Yhan +&e 5 B
P\Mh €05 & ok an aiv po\\utah\: but be mcveasmcL

concentyation & harefol- CD-; (= hecq,eeecnrq for ?\Qﬁ\:% \\\<e
O, ie heceeeox\,k for animale - P\ants vee CO; N p\wo\;os\{\-)\:’ne_
: N 3

S %o produce ©y wWhich e otlized by animals in cellblar
Ay o o B |

resp'\ra’clon to produce €Oa-\n e, way,a notuval eclance
2*\%& bebween 'c\\eee eccerta) qoees wneh 15 Now bem%
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Weaker responses gave a generalised statement for global warming but could not explain the
complete process or the root cause of it. These responses were unable to describe the
phenomenon of greenhouse effect and produced ambiguous answers blending the
phenomenon of acid rain with ozone depletion. A few candidates mentioned correct
environmental impacts of global warming whereas others gave effects of air pollution and
acid rain.

Example:
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Question 10b

Following are two types of water pollutants.

1. Non-biodegradable detergents
il. Heavy metals

Describe separately how these enter into water bodies and cause water pollution. Mention any
THREE effects of water pollution on the environment.

Better responses described in detail that the addition of the given water pollutants occurs
through discharge of industrial and domestic effluents into water bodies. In case of non-
biodegradable detergents, starting from the meaning of the term non-biodegradable,
candidates proceeded by highlighting the growth of algae over the surface of water due to
phosphate salts present in detergents to the way algae dies and decays causing harm to the

aquatic life. Similarly, the impacts of heavy metals were also discussed in detail followed by
three correct effects of water pollution on the environment.

Example:
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Weaker responses mentioned addition of detergents and heavy metals by industries but could
not describe the consequences of phosphate salts/ heavy metals for aquatic plants and
animals. These responses mentioned acid rain as the source of heavy metals and generalised
the effects of water pollutants and pollution by writing that it harms the aquatic life/ it affects
human health/ it affects plants.

Example:
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