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Aga Khan University Examination Board 

Notes from E-Marking Centre on SSC-I 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. 

a. Balancing and construction of chemical equations and ionic equations. 

b. Drawing of dot and cross structures representing different types of chemical bonds. 

c. Drawing of atomic structures for different elements, ions and atoms of isotopes. 

d. 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.  
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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 

oxygen gas. 

X 2(g)(s) OMg  

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: 

 

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: 

 

 

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: 
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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: 
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Question 3: 

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

 

 

 

a. Identify 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: 

 

  

2 p 

2 n 
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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 I or II in part ‘c’.  

Example: 
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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: 

 

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: 
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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
-5

 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: 

 

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: 
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Question 5a: 

150 cm
3
 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: 

 

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: 
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Question 5b: 

If 15 cm
3
 of 5 M hydrochloric acid solution has been diluted to 100 cm

3
, 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 M1V1 = M2V2. A few candidates who remembered the molar mass of 

hydrogen and chlorine applied the formula of 
3cminVolume

1000

massMolar 

Mass
Molarity   and, 

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

Example: 

 

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: 
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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: 

 

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 (NaH2O, NaOH2)/ oxygen is formed/ liquid is formed/ NaH + HO2. 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: 
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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: 
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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: 
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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: 

 

Ca 
 Cl 
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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: 
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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.  

 Volume  

 Compressibility 

 Density  

 Boiling point 

 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: 
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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. 

 

 

 

 

 

 

 

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

ii. 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: 

 

__________________ 

(anode) 

_________________ 

(electrolyte) 

__________________ 

(cathode) 

Battery 
– + 
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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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Example: 

 


