Aga Khan University Examination Board
Notes from E-Marking Centre on SSC-1 Chemistry Examination May 2017

Introduction

This document has been produced for the teachers and candidates of Secondary School
Certificate (SSC-I) Chemistry. It contains comments on candidates’ responses to the 2017
SSC-I 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.

Balancing and construction of chemical equations and ionic equations.

Drawing of dot and cross structures representing different types of chemical bonds.
Drawing of atomic structures for different elements, ions and atoms of isotopes.
Problem solving which involves use of correct formula, manipulation of formula as per
the data given and substitution of values to obtain the correct answer.

e o o
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Detailed Comments:

Constructed Response Questions (CRQs)

Question 1:

Given below is a chemical equation showing the reaction between magnesium ribbon and
oXxygen gas.

M O + Oz(g) —> X

a. Identify the product X and balance the given chemical equation.

b. Name the type of chemical reaction taking place in this equation.

Better responses showed correct identification of product X with accurate balancing of the
given equation. Furthermore, candidates identified the type of chemical reaction using
multiple names such as combustion reaction/ oxidation reaction/ addition reaction/ synthesis
reaction/ combination reaction.

Example:

a.  Identify the product X and balance the given chemical equation. (2 Marks)

e fpmdud’: X i "ﬁk@' and kv bodamed homical

@'SIH&QLEI W s 2(‘!'?? T 01 ——‘-'?2 !!bo

b.  Name the type of chemical reaction taking place in this equation. {1 Mark)
he %Lﬂmkﬂh&@éﬁﬂ@ﬁm wn_Jhe
obove gzim%' & addilion svadion.

Weaker responses demonstrated poor conceptual knowledge about the type of chemical
reactions. A few of these responses displayed correct identification of the product but failed
to balance the equation and name the type of chemical reaction. The answer to part ‘b’
included incorrect reaction types, such as, additional/ reduction/ covalent bond/ transitional
reaction/ displacement reaction.
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Example:

a, Identify the product X and balance the given chemical equation. (2 Marks)

Dmrlucl X _ig f"l‘{\lg Oy
("\%@a 01y —> Moy 0
Ao DN A0uy —> Ma, 0,

b.  Mame the type of chemical reaction taking place in this equation. {1 Mark)
Tre {-‘?q_ ok Clamical  Yeprkan k&‘f—.‘mﬂa Qlace
W taiy capakion i Reduchon <eachnn .

Question 2:

Complete the table for the given substances.

Substance Dot and Cross Diagram

Oxygen gas

Nitrogen gas

Methane gas

Carbon dioxide gas
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Better responses managed to draw the dot and cross structures of the given substances
highlighting correct number of valence electrons and proper sharing of electrons between

atoms.

Example:

|- Substance. . |

Dot and Cross Diagram

Oxygen gas
O=o
poubl covaler Lo
Nitrogen pas
Methane gas
Carbon dioxide gas @ b
’ @ O=c=0
Douwkly (owSind!
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Weaker responses failed to draw the correct dot and cross structures for the given substances.
These responses showed lack of understanding of the type of covalent bonding present
between different atoms in compounds. A few of these responses displayed accurate
structures for one or two substances such as oxygen and nitrogen or oxygen and methane or
oxygen and carbon dioxide. Such responses represented clarity about the structure of oxygen
but made errors in the rest of the structures with reference to the number of valence electrons
and chemical formula of substances.

Example:
Substance i i ... Dot and Cross Diagram
Q. ) .
Oxygen gas k 0: ' 10?
Ol O=0
Na
Nitrogen pas NI Eﬁ L
N N=N
N
noo
Methane gas ;\J;-TEH "'."\1 1
& ke
H
Lo
Carbon dioxide gas - L @ @ ¥ Q.;E
£ $:0 =
! ® \O)
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Question 3:

Consider the given structure of an atom of an element X to answer the following questions.

a. ldentify the element X.
b. Name another element belonging to the same group as element X.

c. State any THREE properties that all the elements of this group have in common.

Better responses accurately identified the element X, named another element, such as, neon/
argon/ krypton/ xenon/ radon from the same group and stated three distinctive properties
common to group VIII elements. These responses included characteristics, such as, they are
all colourless gases at room temperature and pressure/ have a complete outer electron shell
(duplet or octet)/ exist as monoatomic gases/ are non-metals/ are unreactive/ do not form
ions/ do not make bonds/ have zero valency.

Example:

a. Identify the element X. {1 Mark)
b.  Name another element belonging to the same group as element X. (1 Mark)

Meem .

d

c.  State any THREE properties that all the elements of this group have in common. i3 Marks)
¥ They oe vt seact wxth oy ether elemet.

v

s dﬂ«mﬁ e amn?fefa anbe Mot €ell.
x  Thewy all  dle pass naom ou na&-!egam
v ¢
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Weaker responses showed poor understanding about the characteristics of different groups of
the periodic table. These responses identified the element incorrectly and carried forward
their mistakes. For example, they identified the element in part ‘a’ as hydrogen/ calcium/
beryllium, then mentioned sodium/ potassium/ magnesium as an answer to part ‘b’ and gave
irrelevant characteristics of group | or Il in part ‘c’.

Example:
4. Lienify the element X, 11 Mark)
E)E 1 q\\ium
- —
b, Name another elenient belongicg u the same aroup as elemant X. (1 Murk)
Maanesium
o Srate any THREE propertics that all the elements of this groop have un conimen. (3 Macks)

- T}:\eﬂ h&uege;rj' ot velting ond o g Qoink
A- Theyw  uobende dnedd contas huuty Slechioms  udeich ’cmj
\ose iy becoome  NVH? iang

3~ Thesy ave W5 veackive dhan olali ekl . TRey  dan’t

1ocy woth evygen reodily and  form goble nide,
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Question 4a:

i.  State the relationship between volume and temperature of a gas presented by J.
Charles.

ii. Give mathematical representation of Charles’s law to support your answer in part i.

Better responses correctly stated the law of J. Charles regarding the direct relationship
between volume and temperature at constant pressure. These responses displayed accurate
mathematical expression in support of their answer to part i.

Example:

i. State the relationship between volume and temperature of a gas presented by J. Charles,
(1 Mark)

T Charks stols Ihak>" Yolume nﬁ @ gos ¥ olumc‘ﬂy phapﬁfw-n.

ol Ao ths Mmu\mﬂawmmm&mtmt

ii.  Give mathematical representation of Charles’s law to support your answer in part L

(1 Mark)
VMex T N = KT, k= N/T, S M=V
VX Ty Vo=kT, K=Yy/n T T

Weaker responses exhibited lack of knowledge about Charles’s law. These responses showed
confusion between Boyle’s and Charles’s law. Some candidates stated and mathematically
represented direct relationship between volume and pressure while others mentioned inverse
relationship between volume and temperature.

Example:

i.  State the relationship between volume and temperature of a gas presented by J. Charles.
(1 Mark)

T Chaile’s o, udwme i mw ()

padpr ol £, /mm ahosir

ii. Give mathematical representation of Charles’s law to support your answer in part i,

(1 Mark)
Vot | on \zk 2 VJT=K
T T
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Question 4b:

A doctor prescribed milk of magnesia, a suspension of magnesium hydroxide, to a patient
in order to be used as a neutraliser for stomach acidity.

How would you determine that milk of magnesia is a suspension? Give THREE reasons.

Better responses interpreted the given information correctly and gave distinctive
characteristics which proved magnesium hydroxide as a suspension. The points evident in
these responses were nature of the mixture is heterogeneous/ appearance of the solution is
opaque/ particles are larger than 10 cm in diameter/ it will not allow light to pass through it/
particles of it can be separated through filtration/ particles in milk of magnesia can be seen
with naked eyes.

Example:

1. The, milk of) -maqmeac& »_a suspemsion because s
P{V\fﬂcﬁd ane tﬂ-ﬂaﬁ& Mmuqf:) a;nd camn Sseen with wﬁﬁ
2. LS poaticls ans moewwpmmtmf Thus £ o
e! Mﬁnﬁ&m&am amunding -
3 The Dastcefes af anulk aﬁmak?dmﬁa commet poss :ﬂbgumﬁﬁ_
AFs, étiiﬂa papes -

Weaker responses presented the characteristics of true solution and colloids rather than
suspension. A few gave one correct characteristic which mostly highlighted suspension as a
heterogeneous mixture. Others mentioned irrelevant answers without understanding the
demand of the question. For example, milk of magnesia gives more energy/ contains protein/
works as a base that neutralises acidity of the stomach/ needs to be boiled before taking it/
has large volume/ particles are not arranged.

Example:

D Patides ase eastly diwlied .
(-:9) It 4 a wwqw o X .
@ Avol & u.m_dg,dﬁ o Lk o_d.d.-ms] Mwﬂﬂ

w 1% H:
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Question 5a:

150 cm?® of an aqueous sodium chloride solution contains 3 g sodium chloride. Calculate
the mass/ volume percentage of the given solution.

Better responses showed in-depth understanding of the concept of percentage composition of
different solutions. These responses calculated the correct mass by volume percentage of the
given solution using the appropriate formula.

Example:

wm %k = wnase el gtﬂt&&{%l__ ey

Voluwe o solulion Low)

- 32 oy oo - r)-ﬁfﬂ._‘alsma T RN S

5o L

Weaker responses exhibited poor conceptual knowledge and used a variety of irrelevant
formulae to calculate the desired percentage. These responses used either incomplete
formula, such that, candidates divided mass by volume but didn’t multiply the value by 100
or they divided volume by mass and multiplied the answer by 100. Some responses showed
division of mass by mass (3 + 153) and then multiplication by 100. A few responses used the
correct formula but showed wrong calculation of percentage or unnecessary conversions from
cubic centimetre to cubic decimetre/ gram to kilogram which led to incorrect answer.

Example:

Ciymee s %w\u&ln.m = VS0 o . “2"-{.3 _‘En;'w«m eldsr, de.
RO e o oo
‘SE = Lwooo  BDuawan
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Question 5b:

If 15 cm® of 5 M hydrochloric acid solution has been diluted to 100 cm®, then what will be
the molarity of the prepared solution?

Better responses demonstrated clarity about the dilution of solutions from concentrated
solutions of known molarity. These responses calculated the correct molarity using the
dilution formula of M;V; = M,V,. A few candidates who remembered the molar mass of
Mass y 1000
Molarmass  Volume incm?

by manipulating it in the correct manner, reached the desired answer.

hydrogen and chlorine applied the formula of Molarity= and,

Example:
D&Lﬂ: M.:SM S'BLLLtA:Dﬁ'- Mﬁh = MLI\"".I-
M, = ?? MYy = M; L 22152 S
Vv, 2 15em? Vi DO
Ve - 1000 [ omon] e

Weaker responses displayed lack of mathematical skills. A few of these responses used the
correct formula but failed to substitute the values correctly or showed incorrect use of number
operations which resulted in wrong answers. Again in this question, unnecessary conversion
caused distraction and confusion which led the students towards incorrect answer.

Example:

Vi, Vi = VY, W, V; = 26M
5B . 100V, '

15100y,
[00-73.V, -
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Question 6:

An element X has relative atomic number of 11. It loses one electron and acquires +1
oxidation state. It gives a violent reaction with cold water.

a. Identify element X based on the given characteristics.
b. Which period of the periodic table does element X belong to?

C. What products are formed on reaction of element X with cold water?

Better responses demonstrated good analytical skills of candidates. Candidates interpreted the
information well which enabled them to identify the element X correctly. Using the atomic
number, they were able to gauge the period number and worked out the products by writing a
balanced chemical equation.

Example:

a.  Identify element X based on the given characteristics, i1 Mark)

Hﬂ Al -

b.  Which period of the periodic table does element X belong to? (1 Mark)
'3:"i '?mi od .
¢.  What products are formed on reaction of element X with cold water? (2 Marks)

2Na £2WNL0 —>2 Na®W & Y,y

Weaker responses identified the alkali metal from the given information but failed to attempt
part ‘b’ and ‘c’ accurately. These responses represented the period number as 1, 2, 17 or VII.
Furthermore, the answers to part ‘c’ included wrong product including, incorrect formula of
sodium hydroxide (NaH,O, NaOH,)/ oxygen is formed/ liquid is formed/ NaH + HO,. Yet
others did not understand the term ‘product’ and mentioned observations, which were
incorrect. For example, bubbling in water/ discolouration/ violent reaction.
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Example:

a.  Identify element X based on the given characteristics. (1 Mark)
L.rad.llu'ﬂ]
b.  Which period of the periodic table does element X belong to? (1 Mark)
Rvod L d fhe_ Peviog,  tekde elment W helevdy o
¢.  What products are formed on reaction of element X with cold water? (2 Marks}
Lt Yueh o Vislenk Yeachan
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Extended Response Questions (ERQs)

The following questions (7 and 8) offered a choice between part a and b.

Approximately, equal number of candidates attempted part ‘a’ and ‘b’ of question 7. This
shows their interest and strong understanding of both concepts, i.e. ‘atomic structure’ and
‘structure of molecules’. However, in question 8, more inclination of candidates was
observed in part ‘a’ than part ‘b’. This reflects their confidence over the concept of ‘states of
matter’ more than their risk taking in ‘electrochemistry’.

Question 7a:
i.  Mention any FOUR medical uses of isotopes of any element.

ii. Draw the atomic structures of three isotopes of oxygen, specifying their number of
protons, neutrons and electrons.

Better responses specified the various uses of isotopes in the field of medicine. For example,
cobalt-60 (Co-60) is used to damage the cancer cells without surgery/ skin cancer is treated
with the help of beta rays from phosphorus-32 (P-32) and strontium-90 (Sr-90)/ small amount
of sodium-24 (Na-24) is injected into the patient to detect the tumors and blood clots/ iodine-
131 (I-131) is used to diagnose and treat cancers of the thyroid glands/ technetium-99m (Tc-
99m) is used to monitor the bone growth. Moreover, these responses included clear
representation of the atomic structures of the three isotopes of oxygen along with accurate
count of their protons, electrons and neutrons.

Example:

(). lsotopes are the aloms of o eiement thot have same alemic

i e e e S Sy S e i B i " e e, i e e e e e e e, . e i i i i S s e e

Aumbers byl diffevent MAsS numbers: ey have SEIEE Similay

e o o o B . B B e i A . i e g g Sy e e B e e i i~ i S ey S

eleL onic confiquiation and nomberof Protons buk they differ in

—— e i s e e i o g e . e e B, " i ‘e i e o o g e, . e e e, i, i S e

the nurber of Peulyo he- They have Vanaus bS2s in medical, Powes

s e s e e e S i . . . i, . i, " s e e S oy S S M . T i i e i i e o ey S e s e

aeneton, radiphewpy and for freatment of varioysditeages:

e e S o . . . . . " e e e o R o o e e T . i i R S e e B M M e

Twoopes of P-32 and Sr- A0 aie vsed in ke treatmentof Skin

cancer bMeroose dhey €mit 1255 pene rafing beka Yadintons

e e . . P e Sy e e e T . A i . e e . i g ey ey e e, e e i, i A i S S e e

Similoaly, for the vealment of $cancer Co- 60 alfecnng within ihe

o R e . . i . e o ey i B B B B i M M M S o T, e g i B T B M THS T T TR T T A e e

bedy (s psed becayse ik emiks Strongly pene rOHing Qamnmi roAjS. The

T T o e o i i, e, i T i " i ) ey oy e T T . o, T T TR T T T i S S

mdmch,ue {SAOPES OXE alen used as Haceas of medicne for

dm,qm:f:xs of he preence of Tumourinine body- Twotopes of Todine-13|

ave ysed fot the diagnosis of qoiter inihe tyrod gland. Stoni loaly
Fechnihum is vsed tp monitor the bone Growih-

Page 14 of 25



®- ™eve are tnvee isotopes of exygen namely: L0,

2O, FO. Tey

have same no-of potons but ey dif{erin Ake number of new kons.

bue o their difference in MaSSs NUMEEYs, theit physical pyvopesties ae dif{feent.

® e ® 0 ® TO
p* - % p* - @ pt = 8
e” = 8 e = B e” = B
n°® = 2 = q n = 1o

Space for deawing

P22
n= B

Weaker responses mentioned the general uses of isotopes rather than the medical uses. These
responses drew the atomic structures of the isotopes of hydrogen and carbon instead of
oxygen. A few responses wrote one or two correct medical uses of isotopes but made errors
in the structures with reference to the number of protons, neutrons and electrons for each

isotope of oxygen
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Example:

e Uy uges b‘lniuaen ;'r__lulaef
@M—ﬁi—@i&-’gﬂ.—ﬁ_ P
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lan

3} ulglc_hk £ Main Louie &Eg L m.ghﬂg,4 t:a;g:nﬁgg &
Otloen . _Woder liiﬁgﬁq_éuﬂMJﬁ_MMJ—

H) ili%:r!on AL DJSD u.ﬂecﬂ in t“ulrL:meE.ug g&é Hz%%gn ig
a bLeeod

(!j; Q) =ir) :‘-EDLOkes - Mo CLLLgmLQJ &eul—-w
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L : i .'
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Space for drawing
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Question 7b:

Given are the atomic structures of calcium and chlorine. These two elements
form a compound called calcium chloride.

©)

i.  Name the bond that joins calcium and chlorine atoms together.
ii. Explain the formation of bond between calcium and chlorine atoms.
iii. Draw a dot and cross diagram to represent the bond in calcium chloride.

Better responses identified the ionic bond and gave in-depth explanation of the bond
formation in calcium chloride. Furthermore, candidates justified their response by giving a
proper illustration representing transference of valence shell electrons and charges for the
gain and loss of electrons.

Example:

(5) & The bond that oins caldum and chlorice atems tpgether

o ~ .
S ldonie bohd .

G R bord & forn betmeen Calcivin ond chlowine O tore Se brak

ihe% cowld et theiv pokerm ost Shedd complete This bond-'n‘a
15 o Bordin ieh atours betveen Aetals and nonm .

This bond s f-ovmed by the tomplote tyoms) everce Oi tlec von frorman

dechoPos‘ﬂin elemest~ v an electronegakive elernent . ‘17\ this
tose (attium and ¢hlovice Wil forn & compound caltiumchiovde -
Caltivm VWat hon elettvons init @St Shel cnd chorine needs
‘o osr Sheys - Threfore Y0 chlorier
wad aoms Wil fovmn @ bond with calcivm and @ach chloving
atpen Wi U ke pne dechvon %{yomﬁng @ Icivin ol
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At tre end calcium WiV Loose s hwo _clechons and wil
become stoble and wild become atbion  conlaining «
Pk ibve d"vcvcda and 8601 chiovire wiu c}m_n_Qg’_ eJechonGMd
wild ¢p bdp!&l:l? tt ouvtrrost- Shell Grd beLome apion wnlnim'ng a
it choge

Space for drawing

it

X .e %R -l %2 ag~t)®
1t + Ca+CLx -——-’![fcg}? Cos(4%
Xz %t

Weaker responses demonstrated poor concepts with respect to chemical bonding. Candidates
were unable to identify the type of bonding in calcium chloride. These responses identified
the bonding as covalent or coordinate covalent. However, their explanation comprised of few
points which focused on the correct number of gain or loss of electrons/ charges that appear
on ions after gain or loss of electrons. Mostly, their points included irrelevant information
such as mutual sharing between calcium and chlorine/ donation of lone pair of electrons by
calcium/ calcium is donor of 2 electrons and chlorine is acceptor of 2 electrons. Furthermore,
these responses were unable to give appropriate dot and cross structures of calcium chloride.
In these structures, candidates did not mention the charges nor showed complete transfer of
electrons. These responses mostly showed sharing of electrons between calcium and chlorine.
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Example:

i) wordinale  cotalent \:.ma‘mqg. | j

i) cotdinale  coalent  bundimg weons hat Te choved
pirs of cledion i c&ﬁnu‘»ﬂ by one bonde olom
m\\{ In clowen ond  chloride bond the colewm

Wl e % o Jdutvon and U Wil fom 42 cherge

o am e bond e o dype oF covolerl bmno\mg

onor

Tn s bood looordinole ek Trere v onlle
ard o acepor . The alom Which accegt the Bs eledion

AN Form () neqotiie charge on Biee and 2w oy
oieh ossmy B % s oled Geceptor’ gnd e alom Which
&n‘n ol ‘e e Q\ecYon t:ma form ?n‘:’hﬂﬂ (+) c.“nﬁrqe. o
% colled dn‘nﬁf % colduwm onoride bond the
wkvm 6 o amwr omd T cilovim s acceglor.

Space for drawing
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Question 8a:
i. Define amorphous and crystalline solids.

ii. Differentiate between gases and solids on the basis of the following properties.

e Volume
e  Compressibility
e Density

e Boiling point
e  Ease of flow

Better responses correctly defined amorphous and crystalline solids. These responses
included appropriate distinguishing points about gases and solids with reference to the
attributes/ parameters given in the question.

Example:

() Solids in which paitide s ¢re nat requlaily arvanged or their requiar

Sha pes are desir ayed aire cdiled Omo phovs eolids. They do not have

shatp MeIting points: PLASKE 5 rubber, qlass are € yampies of amarphaos

Solids - Solds ih which particules are requiarly arranged forming o

defnite three-dimensional Shuckure are cotied cxystatiine colids.:

They have sharp MEtENg points: Biamond Cvystal of Nacl are
€xampes of crystaling solids.

(B Tre diffetences beluwten Gaifs and Lolids ave s W i n tke ta ble.

proper ol Gases Solida

. VOlome Giowes do nok have fived | sotids have Gred vouunes

volu es a% the paThities moif heeld The patticles are veduiauly

and OLWUPY Al the Aol b SPAce. [axranaed Alving a dbinite

nage and volwre:
o Compreseibi- [ Giawes a® hapty compressibie - | Solids are ifmpressiBe:
. ' U oL P
lity The moealesare farapart-  [Trey are vigid- Theydoue

here is enouh SpOce beliveen |Hamw packed leaving no
mouemsﬁmﬁﬁm PYeswe) S pace for (o MPIEssion.
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mMore €reviy reguired 1o breaw

Heetl o es.

» fose of flow
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Cannot move

Weaker responses demonstrated lack of knowledge regarding the properties of gases and
solids. These responses mostly depicted correct definition of amorphous and crystalline solids
but produced wrong explanation of the given attributes. Some of these responses also
distinguished between amorphous and crystalline solids/ gases and liquids/ solids and liquids
rather than the difference asked in the question. Yet others gave irrelevant definitions of each
attribute instead of writing distinctive characteristics for gases and solids as was specified by
the use of the command word ‘differentiate’ in the question.

Example:
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Question 8b:

The given diagram shows an electrolytic cell that is used for refining of copper.

+ —_

Battery

(anode) (cathode)

(electrolyte)

Name the anode, cathode and electrolyte used for the given electrolytic cell.

How is copper purified through the process of electrolytic refining? Support your
answer using balanced chemical equation for the reactions occurring at the anode

and the cathode.

Better responses demonstrated correct identification of anode, cathode and the electrolyte.
These responses showed coherence in the process that occurs in an electrolytic refining of
copper. Candidates explained stepwise loss and gain of electrons at the anode and the cathode
respectively which enables purification and deposition of copper at cathode. These responses
were well supported by balanced chemical equations representing reactions at the anode and

the cathode.

Example:

The given diagram shows an electrolytic cell that is nsed fou- refining of copper.

J?zfjm [BLislre
{unode) )
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Weaker responses exhibited poor knowledge regarding electrolytic refining of copper.
Candidates just stated about oxidation at anode and reduction at cathode without relating it to
the refining of copper. They even struggled with the identification of the anode and the
cathode. However, a few of these responses showed correct naming of the electrolyte. These
responses showed confusion between electrolytic and Daniel cell and even mixed up the
concept of electrolytic refining of copper with the electroplating of copper on iron. The
ambiguity caused wrong identification of electrodes and inaccurate explanation of the
process. Moreover, error in the equations included incorrect charge on copper ions and the

number of lost/ gained electrons.
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