Aga Khan University Examination Board
Notes from E-Marking Center on SSC | Chemistry Examination May 2014

Introduction

This document has been produced for the teachers and candidates of SSC Part | (Class 1X)
Chemistry. It contains comments on candidates’ responses to the 2014 Secondary School
Certificate (SSC-1) Examination, indicating the quality of the responses and highlighting their
relative strengths and weaknesses.

General Comments

This report includes overall comments on students’ performance on every question and some
specific examples of students’ 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. Whereas, 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 require 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.

Detailed Comments:

Question 1

Better responses included all the three branches of Chemistry as asked in the question.

Example

S. Interest Branch of Chemistry
NO.

1. | Student A is interested in studying about the laws and
principles governing the combination of atoms and D\'\)gico\l Chemi S'L"f‘f
molecules.
Student B likes to study about the compounds and ; )
metabolism of a living body. i Biochemisbry
Student C wants to learn about the changes occurring
in the nuclei of atoms, accompanied by the emission of |Nyc\eayr C,\tmiq,tx"y
invisible radiations.

o

L

Weaker responses indicated candidates’ lack of knowledge with reference to different branches of
Chemistry and their definitions. A few candidates guessed biochemistry correctly while the rest of
the branches of Chemistry couldn't be identified.



Example

S. Interest Branch of Chemistry
NO.
1. Sl.ll(ll?l'll Alis inlc.rcs(cd in slud'}'ing about the laws and :ﬂoluSHi a)
principles governing the combination of atoms and
molccules. Cher 5\:‘(':5
2. | Student B likes to study about the compounds and ]
metabolism of a living body. B\Oc,\ne,m] s\c ¥4
3. | Student C wants to learn about the changes occurring C ; \' \
in the nuclei of atoms, accompanied by the emission of | &NV Yonmenta
invisible radiations. chemiskxy
Question 2a

Better responses highlighted the two defects of Rutherford's atomic model. These responses
precisely discussed continuous revolving of electrons around the nucleus with the loss of energy,
the concept of continuous spectrum and that the idea about orbits was not introduced.

Example

@Auord-'ng  Rlievford am electvon revoluing _ovound vudews
con{'mouSlq et _emenay  €o conbinous Sr:ec‘l'\*uvho{, \aﬁ\a\' 2Mould
Le lheve but w'\SbEOJ& S Spec’t«ummg o\oge_wqgg

@whw an eleckvon v:.vo\viv\gi ovound wudeus will aow'\'iwow;\u}

i emeky So Lv&n\’uodlu& it wonld fall wto  uudeus o\“&
oalews could CAU-G\.-{‘JS.Q cfo\koq?c_.

Weaker responses demonstrated candidates’ lack of knowledge regarding the defects of
Rutherford's atomic model. They failed to identify the actual problem in the atomic model. Some of
them described Rutherford’s gold metal foil experiment, instead.

Example

O Slmesk ol the  padbicles  Pasced  Thueugh the.
-e AT A&Q}. e c{ e -
@_Oixt_ag\_‘lg.mn___t) omkﬂﬁ__on\ﬁ-a Q— ew  were

Ay | L.%\.. o m%\g_mmi_ﬂm_
‘bm.mie& bock.




Question 2b

Better responses indicated accurate dot and cross structure of calcium chloride molecule with
correct valence electrons and charges on ions. Even in some responses transfer of electrons from
calcium to chlorine atoms was also shown.

Example

Weaker responses demonstrated poor understanding of the atomic structure. Candidates did not
have the idea of valence electrons. Some responses drew total number of electrons of an atom in the
valence shell and failed to show the correct charges on ions.

Example
Space for Structure: 41
CQ._..QO’? ‘Q. cl= 17
vo
.

Question 3a

Better responses identified group and period from the given electronic configuration. Even in some
cases nitrogen family was also mentioned with 5A group which showed in-depth understanding of
the periodic table.

Example

Group: q - A

Period: 2~ ov ﬁ_\ Pesvod.

Weaker responses depicted poor concept about electronic configuration. Candidates failed to figure
out the exact group and period number based on the electronic configuration given. A few defined
group and period which was not asked in the question.



Example

Group: 3
Period: &
Question 3b

Better responses mentioned atomic number / proton number as the basis for the arrangement of
elements in the periodic table and gave clear points of differences between groups and periods of
the periodic table.

Example

S. No. Group : . Period

G“}-\O\LPS ane Pesiode are

AV} C"ft:\tog\ ; 'T\-\Q.s 3 o hm,‘\—éo-hto\_\ —“\ &3 30

Aown the Pt‘h'mcgic acnoss the PU"‘Q&-‘C
fdhe  4rom Top ko | toble from \efh

T e ?Oﬁo(ﬁ'\c. talo\e e P%o‘:ey,‘c"lcb o'}n'
e clements ahhahaecg cglffg,,e@( elemmerts \h
—“ne (Do{m&:g_"cab\c

Nosies ond cl'\f‘f’v-\ ]Qm

one ansther, acnoss

"“r\i f'(:){\ocg .

N on GQhoup show
S\ vi\as, ?%opca}dcs.

Weaker responses showed that candidates were not able to deliver their concepts accurately. They
either swapped the differentiating points or gave completely irrelevant points. They also mentioned
properties of elements and atomic masses as the basis for the arrangement of elements in the
periodic table.



Example

Aingi- g hexe  Qscmonie, g,owﬁiqwoilav} m-\&
W\(el 'r\o:\m am\\\m-'e p"\tlsﬁ;f—ﬁl MXC\\'.Q NCJ.MQV-\TQIS

.

S. No. Group ' Period
1.

Crpc,nqg et PQX\do\ arfe
}“W\'ZT% L.Q \fno \u-\‘*ka)»& w2

2 . ‘
Osovp L& N ashe
aclev . Yo

Question 4a

Better responses clearly identified the phenomenon of diffusion and described the mixing of
particles. They mentioned diffusion as movement of particles from a region of higher concentration
to that of lower concentration.

Example
i.  Name the phenomenon that will occur after the lid is removed. (1 Mark)
Sitoton -
ii.  Give a reason using the idea of particle why the phenomenon that you have identified in
part (i) will occur. (1 Mark)

TR0 wid oceot becqxxe as e \Ta 5w cewoned dne

Qs
opontarecs MxPag up axd oecules by tandom 0RO and cont-
<00 uil axe: P\acee Yo {oren g hc)mog\_gmos. TOVXUNE -




Weaker responses tried to explain the release of gases from the jar but they were not able to relate
their answer with the phenomenon of diffusion.

Example

i, Name the phenomenon that will occur after the lid is removed. (1 Mark)

1l

Argt- ;L’Ja’m ([« lesiale il Neeren o 1.

Yo Ve &

v

Give a reason using the idea of particle why the phenomenon that you have identified in

ii.
part (i) will occur. (1 Mark)

}C-‘)‘_L'f Qxér aLne '*Jl\pv‘ ain AR (A o !_'f e (,« rr\--f'-v-f.‘_
J t;r')fu\ﬁ “;“LZ' ‘i"- Al 'f‘--‘_{f‘ ";.!.'r-/'{:f‘
b U
Question 4b

Better responses identified the phenomenon of dilution and described it with reference to the
decrease in concentration of copper sulphate solution or the decrease in the amount of solute.

Example

Weaker responses could not figure out the phenomenon of dilution. Either they left the space for
answer blank or defined concepts of solubility / dissolution of copper sulphate in water.

Example
A/l’(ﬂ wl /I{{é( /C’PP(’Y 5”-{{)/(4/(’ in_waded 14 s cafvd
it ol Mhon i mlawn /Aargfcf/ Jduc 4o
Aisselrid . 1LiS  Dhepomenon 38 ro (el
({;'S.S&l((j oW .




Question 5a

Better responses were able to label cathode and anode and presented the correct flow of current
with the help of arrows. They also identified anode / Zinc electrode as the site where the process of
oxidation occurs.

Example

/%00@3\

Lathode
/I

N

Zinc metal Salt bridge

Copper metal

3

ZnSO, CuSO,
— —
i. Label the cathode and anode in the given diagram. (1 Mark)
ii.  Show the flow of current with the help of arrows in the given diagram. (1 Mark)
ili.  Identify at which electrode the process of oxidation occurs. (1 Mark)
Vf. fd

/4 /Z 5 e Shade.

Weaker responses tried to label the electrodes correctly. However, majority of these responses gave
wrong answers to the remaining two parts. The error observed was that they showed the flow of
current through the salt bridge and identified zinc sulphate / copper sulphate solutions as the site for
the process of oxidation.



Example

volk e

omode

(ﬁ_}hodz

Salt bridge
=\

Zinc metal Copper metal

~ %o &
5~ zns0, CuSO,
i.  Label the cathode and anode in the given diagram. (1 Mark)
ii.  Show the flow of current with the help of arrows in the given diagram. (1 Mark)
iii.  Identify at which electrode the process of oxidation occurs. (1 Mark)
Cu 0Oy

Question 5b

Better responses precisely described the complete ionization of sodium hydroxide with the help of a
balanced chemical equation.

Example
i What makes sodium hydroxide conduct electricity in aqueous solutions? (1 Mark)
quwiumm\am_as_m_h_ now thek 1ons can
con Auc._ are G chm_%gm_hc als , s NdH
\onm\\m
@\Lcm&uc\'_\ed@&&w__hmz__com p_eﬁ_‘ cma_’pswﬁﬁ
ii.  Write a chemical equation to support your answer to part (i). (1 Mark)
l‘bﬁ’a L8 ( )
Nooyy —> Na© + (OH




Weaker responses were not able to give the correct reason. Candidates seemed to think that
conduction of electricity in sodium chloride was due to the presence of free electrons. The

responses also produced wrong equations showing lack of concept of ionization and formation of
chemical equations.

Example

b.  NaOH is observed to be a strong electrolyvte that conducts electricity.

i. What makes sodium hydroxide conduct electricity in aqueous solutions? (1 Mark)

Sdiumn hydroxde  esal- con codue conduck e{ccm(.m N

0QULOUS SAUPON Decoumpe vXakea, and NaOW mew W‘Ol’_e

Qu‘)ch hod $nad fvee dettvox ove hYtCerd:' o (reluaen Yo corduct

ele ¢ it
il.  Write a chemical equation to support vour answer to part (i). (1 M1rk)

N0 O H[+  2e” —» [Mao¥ |

Question 6

Better responses correctly identified group 1A for magnesium and calcium. Candidates were able
to express clear understanding of the concept of ionization energy which decreases down the group
with the increase in the number of shells and as the atomic size increases effective nuclear charge
or the hold of nucleus on the valence shell electrons reduces. Furthermore, they worked out the
correct product of the reaction between magnesium oxide and water.

Example
a.  State the group to which Mg and Ca belong. (1 Mark)
Ma__con f\ Ca A &Aﬁﬁ%w_
Y
b.  Describe why the ionization energy of calcium is less than that of magnesium. (2 Marks)
_Co\ cixan Mo \ua%m&m_‘m_:b&_mw
\\’\e\\ S Lecause o S, Ais "(\\g_um_e_\Jg&_f_ﬁn_

lence \ \ ‘ held:

—E—S%C_A—-bo-\mﬂ‘\ 2o\ o ©W QWAWL&L_

c.  What will be the product of the given reaction between magnesium oxide and water?

MgO +H,0—-? (1 Mark)

MED AN O i MQCO\%L
L9 Ny
Mﬁv

i \buxc




Weaker responses identified the group number of magnesium and calcium but showed
misconception regarding ionization energy. Few had identified the group as ‘s’. These responses
also showed wrong product of the given reaction.

Example

a.  State the group to which Mg and Ca belong. (1 Mark)

\V\a ana L2 ol bdoﬂ3 ‘Xg)h qreup 2

b.  Describe why the ionization energy of calcium is less than that of magnesium. (2 Marks)

¢ Ma S Y jve ) <

(N ] J
mc_h.mt_d\m_g}e_gs_e_n_m?gmdjo_ca.\gum Azl m‘v\t}

m%_ﬁ.mr\ losse \x& \:eﬁ_mt.e__&le_cimi\_-gpmua&ume&
Shel\ W\ s Co o caliium W & MOKE s

¢.  What will be the product of the given reaction between magnesium oxide and water?

MgO +H,0 = ? (1 Mark)

M%Q AMyo  —> Max W0,

Question 7a

Better responses identified and described the type of each chemical reaction correctly. In some
cases, even the general equations were given to explain the chemical reaction.

10



Example

a:-_gjums_.;_ﬂzﬁ').hﬁapzﬂb is  BANon o cén\smuen reachon
in dnis dype of  coemical  reackion Lo compoeads  conbice
WS xCl ——wmouCLl 4S: 46 {5 Cingle Displacemest  Rencticn
Rt _Clom of quupef ctomn and  de® @S puc.

= 2Z0(NOY), —L-s28zN0 AANG, 40, :4Y 19 Deompositen reackion

o %M e o Cremicod  wacHm a  gico)R  compound  dewemgoses
o _oRAC down Yo RO .6¢ more thaniwo compovnds Ak require reat enqy als

\Lcmu_m,zmb:\l_@*_ﬁwli_LoL__Mac

e £ wagienN
i wnide Pongger  or  oxrygen ®er car eatks  witn a compoond

Ay o coMed oG werest. O cequirg nedd eferqy ol

Weaker responses were not able to identify and describe the type of reaction. They only described
their general observations of the given equations as hydrogen combines with chlorine and zinc joins
with oxygen. Some even described the types of chemical bonding which was not asked.

Example

NMagnesium: ft s farm; yoactive and
seacty With O, in__a gmmca prgssuve. and
QIWQ, dxi1des. Lq 2Nlg + 0, —% Q_.Mqo
i d'rajujphxde, /f'é%eacﬂ chlorims +o
e acid _and sulphure shen it is
heated. & H,8 + C/,-_. —> Hcl +S
Zine Nityate: It decamposes to a,w
2inc_oxide , nrtaide and Oxygei ¥
pelease chen  Zinc Nitvate §s rp/dedi
in a very hot contaimen.
-9 2Fn(NO), ——* REnQ +4NO , +0, -

11



Alcohol Ce,lhs OH) :

It geact woith oxggen M He preserce of
en o Gh vel? us  rarbon dievide

a water.

€ CoHs b + 30, ——2 200, + 20

Question 7b

Better responses gave correct examples of isotopes with the description of the use of each of the

isotopes in the given fields.

Example

[ )3&6101\1&(&?&6 2=

M_q_m_lnwmﬁ o? cancer Twe
JJMA_Q&J_Q&QQ&\% P-239 and “¢-9p Cmubeé 10

the Aceahment of Ekin cancec becavee Yoy emit \ess
b

\\!
ng_\tg\wnelmhxgkg . Co-6o 1o 0sed'™ Mo Arecdmaeny of cancer
within Yhe bob{;x Lecawe i+ emits moce ?cnthgﬂ% gdc.mmg radiafions.

i) Mediciae - -
> \ne Jm_'m&m_ ~13) is Used in \'\:.@gsams\s ol f(ajmkt_

m_mh_%&am;_\m%_“tQhﬁ\Jm 6 Lsed YO

monireC oace. CKDUJ&\

12



ugﬁccb_qmbﬁ and @reo\o% ,
l_l_sﬁms‘ze_&a_‘mm C-\u \s_usea -\co Ae\;(mnf_ the. age ol
&ﬁE_M$ &:&L\aﬂ caXL\:_\qh '\\\L_'i‘oﬁmac\ﬂw\'u ol '\'\L

%.@&o?c_(oun& m_ﬂt;éss_\s o deed Plants qnh_qmmb.
> C-\4 \smw_mmmmz_

in_Posks Yreough ol Wiesiim (sYeps_ uPone fronadion
of Q

i) Powec Greneca¥iod n nudear teactors -
- he nudevs of \%\U&Dﬁn\&ﬂi{ 15 beoken down by
\ . This fiscion teaction se\cases a %\i\‘eo.t
¢ X enecay. X je veed Ao Yo wedes it
ream 10 Yhe Noolers The. Steam duene the fuddine. which Stads

M%emm and. g\et_\-ﬁm\-% © P . ga, E, Y % etaders,

Weaker responses gave the general use of isotopes in the field of medicine and nuclear reactors but
were not able to identify examples of isotopes with their proper use for all the given fields. Even in
some cases explanation pertaining to the isotopes of hydrogen was observed.

Example

flotheapyx Radiathearapy ;-

1sotopes ave ysed fov
tveal OfF canceR hbecawse Ea perion ok

haueé cancev so padiotheavapy isthe theropy
bty which itis Used to trecd mént of concer

nfebicine &

v Fov difrerent puipoce isotgpes can
also vsed fov made Trve medicine for the
people For there Sof ono GOith the ]
hep of 10oigpes peqpid get energy b by eatir eatmy
medicine and safe From disrerent diseaces-

13



ﬁ cHACO109Y F]N bfe0l0gy:-

isofopes ave vsed
rov p;e;evde Fooo/ and  auso vsed For
LvotectioN of crops in éuy eavih this
s _very good and hep pul Jsotgpes by which
we can Fat heally 700d and wier o0 crope
con be protectd ¥
prNEly, gernerrGoN IND Nucierl 4y eFcboRss-
ISOTgpe
'8 vevy importont  for pawev qeynevaz-ron
and hucteov reacto's hbecouse 0/‘ paa/ev gernent

0 we can qet propev e!ectﬂaty in o’ hoves
ThRus Br due 40 nucleav véator atom is veleas€

when theve fucion enevqy Thal tsotopec

play impaldnht fole in pawer gevreradion -

Question 8a

Better responses gave valid differentiating points between amorphous and crystalline solids with
correct examples of each. The differences were based on shape, arrangement of particles, cleavage

planes, symmetry, melting points etc.

14



Example

-~ S. No.

Amorphous Solid

Crystalline Solid

nove imrecgsux ay
S e.

e geomerncal oy
renst onal E-‘NLPS'

T\\b\ ave wneymetyic,

“‘“e*ﬁ aYe Symwetyic.

ﬂxed
ON-

Theq ,\hoore E)

T\r}:‘j\;\ hcwe Bw heatof

They deroY yaakout ak a
c\eavage. plomex.

donOt
\'*e\j \:o\re W Fixed Ddlin

mﬁ\hﬁ? Point. Trey
melt and at veny W9
Tc*nqe

9 '\Y\e_\\ nave Cixed bm\nﬂoj

A e \h(\c) ?B\ﬂ

Example:

Ruoex, Blaskic, glacs

Diaming, NaCl

15



Weaker responses showed lack of understanding of amorphous and crystalline solids. Candidates
were not able to differentiate between the two and put forth points with reference to metals and
non-metals with their respective examples. Hardly 1 or 2 basic characteristics such as of shape and
melting point were observed in few cases with the common example of diamond in case of
crystalline solids.

Example

S. No. _Amorphous Solid Crystalline Solid
I{ O/Ov’hof (ﬂ?"m __) J joc rn (‘H‘(Cé’
1. theee d;'m\eug{o.ﬂj (,./;'l-\.-xewSiowcu)

$hepe s Shhe (C

/’n\o:ﬂl\ouc ‘;QIJS (ras ‘..c(,(’lm@ -’JOJ\C,(S
= are hsé C.‘-/ 1N are ugpc__j 1 Maa hJ

e wollks worls.
/'mofﬂl’wv S ‘50.5'1( '/S 4 rd" {O‘ﬂ"""ﬂ 59 Oi'CJS
e alé ;‘t\/:’.} Z VV\V\(L\_ o ré ve i’j 44 vr}n
Fxlensive . { ,]rC“

) 2
/lw\o{?‘«o\«; Soﬁcp 5%5*6&/““( ;of\cf

4. Aate (E)o»\»\c} CU\(,‘QJ (O:ﬂe\ 8JOL\V\C} lJ({

J— e Ve .ﬂolm/ L Weve \"'\z\\

5. m// an o \/\/\GQ\\\/\ AN~
g)lJr.ﬂ_{ ]‘)Q\-\f\" %0\9\\,\5\ PU;V\—\‘
(
/. -
ownwd S toné | Victn~own (@
Example:
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Question 8b

Better responses gave detailed construction of down’s cell mentioning anode and cathode. They
described the redox reactions occurring at both electrodes and were able to produce correct
chemical equations showing the formation of sodium metal as product and chlorine gas as by-
product.

Example

~

W the  certes  of a  cortatner s
iYgP\’_\Lte_. QnadﬁJc_CCﬂ‘f‘Qdf-—lﬁ_ﬂi‘
ool o side . When  eite current
__..\S_Pgmcﬁ_“\hmugg_“&—_\L_moLtcn*mQLL_ii__
LON\ZES 1o Toymn Ned ond O

2 NaC\ s ANer  + 2acCU

The cLU ons moue fowasds  Yhe
onode ond Dose  their elecdtrons 1o form
nverted cone 5)3@_‘2&:,\_0_»’\1(! ey .
A% anades ACL, > Cly + Qe

The Nao  Aons move towords dhe
_cothode and aam e Veclions o form sodiom
metal  which 8 colleded tn a  dube .
_F\j; aihQa!L_ma + Qe ——» 2NQ i

Weaker responses were not able to give complete description regarding the construction of Down’s
cell. They only identified anode as positive and cathode as negative electrodes. They showed
ionization of sodium chloride but couldn’t proceed further revealing some confusion in concepts of
oxidation-reduction. In few cases along with sodium metal liberation of hydrogen gas was
mentioned.

17



Example

Downe ol

con8tyudkion  of  Dawm coll .
The  Dawn coll consick of Fusvace witdia

shotl gouze Mot  copaacted the wode
o A cothode  cmd waado  Aa Fdvace
w o cotasdo o A out sida Mae Fusvoaw 4

“l’{/ﬂ n.\m'v\o_
N\ X u.\\n‘(} ~Y Vown colfl -
I:u,c-‘- Nocl in  oufcidc

X\a Fuswae ce. e\ |- —Ha_c_chnm_\_;_uﬂ_

~ 0 AL'E\Q“ "J!Q” S o Avo "C l” QQ‘QMLS
"No.” aﬂb o avodo oM Ane o
e & 30 to  -tho cathgde
Sa J,7‘{ 4 pvacn_gg_.ﬁhe, Na LA
C,aﬂpmaf:n.é +o Hig el and cl
7 ¢ ‘ Co,

The ‘n'%uf\.%ah of _Ahin  chowicad A ]
Nl —> N(\.+ft cl
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