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Aga Khan University Examination Board 

Notes from E-Marking Centre on SSC-II Chemistry Examination April/ May 2019 

Introduction 

This document has been produced for the teachers and candidates of Secondary School 

Certificate (SSC) Part II Chemistry. It contains comments on candidates’ responses to the 

2019 SSC-II Examination indicating the quality of the responses and highlighting their 

relative strengths and weaknesses. 

E-Marking Notes 

This includes overall comments on candidates’ performance on every question and some 

specific examples of candidates’ responses which support the mentioned comments. Please 

note that the descriptive comments represent an overall perception of the better and weaker 

responses as gathered from the e-marking session. However, the candidates’ responses shared 

in this document represent some specific example(s) of the mentioned comments. 

Teachers and candidates should be aware that examiners may ask questions that address the 

Student Learning Outcomes (SLOs) in a manner that requires candidates to respond by 

integrating knowledge, understanding and application skills they have developed during the 

course of study. Candidates are advised to read and comprehend each question carefully 

before writing the response to fulfil the demand of the question. 

Candidates need to be aware that the marks allocated to the questions are related to the 

answer space provided on the examination paper as a guide to the length of the required 

response. A longer response will not in itself lead to higher marks. Candidates need to be 

familiar with the command words in the SLOs which contain terms commonly used in 

examination questions. However, candidates should also be aware that not all questions will 

start with or contain one of the command words. Words such as ‘how’, ‘why’ or ‘what’ may 

also be used. 

General Observations 

In comparison to previous years, overall performance of the candidates has improved. 

However, there is still room for improvement. Mentioned below are few concepts that 

teachers need to focus on and give candidates more drill and practice to have a stronger grip. 

a. Direction of thermal reactions and application of Le Chatelier’s principle on reversible 

reactions at equilibrium. 

b. Concepts related to acidity of bases and basicity of acids. 

c. Process that occurs during denaturation of protein molecule.  

d. Representation of basic chemical reactions of Solvay process. 

e. Causes and consequences of global warming, acid rain and ozone depletion based on the 

differences among each phenomenon. 
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Detailed Comments: 

Constructed Response Questions (CRQs) 

Question 1: 

Consider the following chemical equation. 

2H2(g) + O2(g) ⇌ 2H2O(l) 

a. Identify the direction in which the given equation shows endothermic reaction. 

b. Give TWO reasons to justify your answer to part a. 

Better responses depicted a good grip over the concept of chemical equilibrium, i.e. thermal 

reactions. These responses showed the correct identification of the reverse direction in which 

endothermic reaction takes place. These responses justified their identification by stating that 

the reaction is endothermic in the reverse direction because water molecule decomposes 

(breaks down) to give hydrogen and oxygen and the breaking of bonds requires the input of 

energy. Therefore, energy (heat) is absorbed from the surrounding.  

Example: 
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Weaker responses showed lack of knowledge about the concept of chemical equilibrium, i.e. 

thermal reactions. These responses mostly displayed irrelevant answers. Some candidates 

were able to answer part ‘a’ correctly but made mistakes in part ‘b’. The incorrect responses 

to part ‘a’ included forward direction/ change in composition shows endothermic reaction 

(gas to liquid)/ pressure will no longer effect as there are equal number of molecules on both 

sides. The error made in part ‘a’ was then carried forward in part ‘b’ with justifications such 

as endothermic reaction is the reversible reaction in which amount of product is greater than 

the amount of reactant/ endothermic reactions involve bond making which requires energy/ 

temperature and pressure of the system in endothermic reactions remain constant/ the 

reactants get enough heat or energy to fastly convert themselves into product/ when a product 

breaks it loses heat energy/ when two reactants react they require energy to make a bond. 

Example: 

 

Question 2a: 

Consider the given reaction at equilibrium. 

CO(g) + H2O(g) ⇌ CO2(g) + H2(g) 

What is meant by dynamic equilibrium in a chemical reaction?  

Better responses displayed a thorough understanding about dynamic equilibrium. Majority of 

these responses showed the correct definition that dynamic equilibrium is the state when the 

concentration of reactants and products become constant/ it is the point at which the forward 

reaction proceeds at the same rate as the reverse reaction and the reaction does not stop. 
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Example: 

 

Weaker responses included incorrect or vague definition of dynamic equilibrium. These 

responses showed statements such as the reaction when in its static condition, no reaction 

takes place in both reverse and forward direction is known as dynamic equilibrium/ the 

equilibrium in which the amount of reactant and product becomes equal/ when a chemical 

reaction is equal after the reaction/ when product and reactant are same, the reaction is called 

dynamic equilibrium.  

Example: 

 

Question 2b: 

Consider the given reaction at equilibrium. 

CO(g) + H2O(g) ⇌ CO2(g) + H2(g) 

What will be the effect on the concentration of H2O if a small amount of CO gas is added 

to the reaction mixture? Give a reason to support your answer. 

Better responses displayed a thorough understanding and application of the concept of Le 

Chatelier’s principle. These responses in part ‘b’ included the correct shift of equilibrium 

towards the right on applying the mentioned stress on the given reversible reaction. 

Candidates were able to justify their prediction about the effect of increase of small amount 

of CO gas on the concentration of H2O. 

Example: 
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Weaker responses couldn’t figure out the counteraction of the reversible reaction when the 

given stress is applied on it at equilibrium. Some such responses correctly included the shift 

of equilibrium in the forward direction but could not specify the decrease in concentration of 

H2O.  

Example: 

 

Question 3: 

Sulphuric acid is a strong dibasic acid. 

a. What is a dibasic acid?  

b. Write a chemical equation to show the stepwise dissociation of sulphuric acid in an 

aqueous medium.  

Better responses stated the correct understanding of dibasic acid. In part ‘a’, these responses 

included a variety of correct statements such as a dibasic acid has two replaceable/ acidic 

hydrogen atoms which can be ionised/ which releases double ionisable H+ ions in aqueous 

medium/ which is capable of forming two conjugate bases when is being dissociated. In part 

‘b’, candidates produced stepwise chemical equations showing dissociation of sulphuric acid 

in an aqueous medium.   

Example: 
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Weaker responses showed the incorrect description of dibasic acids. The incorrect responses  

to part ‘a’ included statements such as dibasic acid is an acid whose basicity of acid alternates 

or decreases or increases according to the reaction/ it is an acid whose pH levels are high and 

which is a strong acid/ it is an acid in nature but shows the properties of a base/ it works as 

both acidic and basic salt. Furthermore, in part ‘b’, these responses also presented 

unbalanced/ incomplete/ wrong chemical equations. These equations mostly showed 

irreversible arrow with aqueous medium missing/ wrong formulae/ wrong products. For 

example: 

H2O + H2SO4 → H2 + 2H2O + SO2  

H2SO4 → H2 + SO4 

SCl + H2O → 2HCl +SO  

Example: 

 

Question 4: 

a. State the composition of natural gas.  

b. How does natural gas produce energy? Support your answer with the help of a 

balanced chemical equation. 

Better responses demonstrated a strong understanding of the composition and use of natural 

gas. In part ‘a’, candidates identified methane as the major component while ethane, propane 

and butane as minor components of natural gas. The responses to part ‘b’ highlighted 

combustion/ oxidation of natural gas as exothermic reactions that produce energy. A well 

balanced chemical equation was presented in support of this statement by the candidates. 

  



Page 7 of 25 

Example: 

 

Weaker responses failed to identify the components that make up natural gas. These 

responses mentioned irrelevant or incorrect statements such as natural gas is a type of gas 

which occurs in every natural body (living  human being)/ it is formed under the surface of 

earth under extreme pressure and heat due to the reaction of various elements/ it is a mixture 

of gases in the air/ petroleum + oxygen. Some of these responses presented invalid chemical 

equations such as CH2 + 2[H] → CH4 + energy or highlighted coal, petroleum, argon, carbon 

dioxide as components of natural gas in part ‘a’. Majority of these responses showed the 

reaction of carbon with oxygen/ carbon monoxide with water/ carbon with hydrogen as a 

response to part ‘b’.  

Example: 
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Question 5: 

a. Mention any TWO functions of vitamin A which are essential for human eye. 

b. State any ONE source of vitamin A. 

Better responses established clear knowledge regarding the sources and functions of vitamin 

A. Candidates were able to clearly mention the major functions of vitamin A with reference 

to the human eye in specific as was asked in the question. The correct responses to part ‘a’ 

included statements like vitamin A is responsible for the maintenance of normal vision/ 

production of a pigment in the retina of the eye/ production of rhodopsin that is needed for 

coloured vision and to see in dim light/ protection of the surface of the eye/ prevention of eye 

from drying/ infections/ inflammation. Furthermore, these responses indicated dairy products/ 

eggs/ oils and fats/ carrots as a source of vitamin A in part ‘b’.  

Example: 

 

Weaker responses illustrated poor grip on the concept of vitamins or limited understanding of 

the question. They failed to mention the function of vitamin A related to the human eye. 

These responses included role of vitamin A with reference to the growth of hair, 

improvement of skin and other parts of the human body. However, a few of these responses 

identified the correct source of vitamin A, i.e. carrots/ eggs/ dairy products in part ‘b’. The 

irrelevant responses to part ‘a’ included statements such as it helps in the growth of hair as 

the intake of vitamin A will mix up with the blood/ it can make you healthy as they contain 

essential energy/ it gives protein to our body/ it gives mineral to our body/ it contains more 

carbohydrate through this humans are not blind and clearly see the object.  
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Example: 

 

Question 6: 

The given diagram illustrates the change in the structure of a protein molecule due to 

increase in temperature. 

 

 

 

 

 

 

a. Name the process of changing a folded protein molecule into an unfolded protein 

molecule. 

b. Write ONE chemical change that causes the unfolding of the protein molecule. 

c. What is the effect of unfolding on the function of the protein molecule? 

Better responses correctly named denaturation of proteins in part ‘a’, mentioned the breaking 

of hydrogen bonds as a chemical change in part ‘b’ and loss of biological activity as a 

consequence of denaturation in part ‘c’. These responses showed a strong grip over the 

concept of denaturation of proteins and the change that occurs in a protein when unfolded. 

  

Heat 

Folded Unfolded 
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Example: 

 

Weaker responses indicated lack of clarity about the process of denaturation. These responses 

mostly identified the name in part ‘a’ but failed to highlight the changes that occur due to 

denaturation as responses to part ‘b’ and ‘c’. The responses to part ‘b’ included increase of 

temperature and pH causes the unfolding of protein/ amino acids will reduce/ when heat 

increases it will change the chemical structure of protein/ denaturing of enzyme/ breaking of 

peptide bonds/ optimum temperature. Moreover, mostly in weaker responses, candidates 

mentioned that when protein molecule is denatured its primary structure is lost as a response 

to part ‘c’. This indicated that such candidates lack understanding that during denaturation of 

proteins possible destruction of both the secondary and tertiary structures take place and not 

the primary structure. 

Example: 
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Question 7: 

The given pie chart shows the composition of dry air with reference to percentage (%) by 

volume of gases. 

Name the gases A, B, C and D as per their percentage composition. 

 

Better responses expressed good understanding about the percentage composition of air. 

These responses identified the four correct names, i.e. argon, carbon dioxide, oxygen and 

nitrogen as per the given percentage composition. 

Example: 

 

Weaker responses displayed wrong labelling of gases. Many of these responses either got 

oxygen correct or nitrogen correct. However, the candidates couldn’t identify carbon dioxide 

and argon. Furthermore, there were few candidates who wrote completely irrelevant answers 

which included forms of water like inland water, ground water, sea water, ocean water, lake, 

glacier, steam, ice caps or these candidates labelled A as natural gas, B as oil, C as petroleum 

and D as coal.  
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Example 1: 

 

Example 2: 

 

Question 8: 

Using balanced chemical equations, outline the reactions of Solvay process that take 

place in the following towers. 

a. Carbonating tower 

b. Ammonia recovery tower 

Better responses demonstrated in-depth understanding of the basic chemical reactions of 

Solvay process. In part ‘a’, they showed either stepwise or one-step balanced chemical 

equation of the reaction that takes place in carbonating tower. In part ‘b’, these responses 

correctly depicted the reaction between ammonium chloride and calcium hydroxide that 

occurs in the ammonia recovery tower.   
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Example: 

 

Weaker responses depicted lack of knowledge regarding the reactions that take place in the 

Solvay process. A few responses succeeded in getting the answer to part ‘b’ correct by 

mentioning the correct chemical equation with or without balancing. However, the candidates 

struggled to produce the reactions that occur in the carbonating tower. Being distracted by the 

name of the tower, candidates produced equations that mostly comprised of the 

decomposition of calcium carbonate or reaction of carbon with oxygen.   

Example: 
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Extended Response Questions (ERQs) 

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

Approximately, 70% candidates attempted part ‘a’ while 30% answered part ‘b’ of question 9 

and 10. This shows their inclination towards the concept of Acids, Bases and Salts with an 

interest in environmental chemistry. However, the few candidates who showed confidence in 

and preference for the concepts of hydrocarbon and metallurgical operations performed well 

in part ‘b’ of question 9 and 10. 

Question 9a: 

In a titration process, 15 cm3 of 0.5 M dilute sulphuric acid is completely used to 

neutralise 10 cm3 of sodium hydroxide solution. 

i. What is meant by molarity (M) and neutralisation? 

ii. Calculate the molarity of sodium hydroxide solution with the help of a balanced 

chemical equation. 

Better responses demonstrated good problem solving skills by determining the correct 

number of moles using balanced chemical equation. In such responses, candidates 

manipulated the values given in the stimulus well and calculated the exact molarity of sodium 

hydroxide solution. These responses were well constructed with the definitions of molarity 

and neutralization in part ‘i’ followed by balanced chemical equation for the reaction, data, 

formula, solution and desired answer in part ‘ii’.  

Example: 
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Weaker responses mostly showed inaccurate interpretation of the given question. They wrote 

equation incorrectly (producing from recall as the reactants were different from those in the 

question) rather than using the given reactants. These responses displayed incorrect formula 

for sodium salt and the by-product and were unable to balance the chemical equation. 

Moreover, candidates were unable to write the definition of molarity and calculate the 

molarity of sodium hydroxide solution. A few of these responses wrote the correct definition 

of neutralization and the formula for molarity. The mistakes of candidates which led to wrong 

answer mostly included incomplete neutralization of sulphuric acid with sodium hydroxide 

solution, neutralization of hydrochloric acid with sodium hydroxide, incorrect identification 

of number of moles and use of dilution formula in place of molarity.   
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Example: 
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Question 9b: 

i. Describe any THREE general characteristics of alkanes. 

ii. Draw the structural formulae of the TWO isomers with a molecular formula C4H10. 

iii. Show the formation of the following alkyl radicals from the alkane (isomers) 

mentioned in part ii. 

I. Isobutyl 

II. sec-butyl 

III. tert-butyl 

Better responses exhibited good understanding about the general characteristics, isomerism 

and conversion of alkanes into alkyl radicals. In part ‘i’, these responses mentioned the 

specific characteristics of alkane such as alkanes are saturated hydrocarbons/ they have the 

general formula of CnH2n+2/ they have single bond between carbon atoms/ they give 

substitution reactions/ they are least reactive therefore called paraffin/ they are non-polar. In 

part ‘ii’, candidates clearly represented n-butane and isobutane as the two isomers with the 

molecular formula C4H10. Furthermore, candidates expressed their clear understanding of the 

formation of the given alkyl radicals from n-butane and isobutane in part ‘iii’.  

Example:  
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Weaker responses managed to write the characteristics of alkane in part ‘i’ but struggled to 

draw the desired structures in part ‘ii’ and ‘iii’. These responses showed incorrect branching, 

number of carbon atoms and types of covalent bonds between carbon atoms. Some of these 

responses in part ‘i’ included incorrect statements such as they are not radical/ they occur 

naturally/ they are polar solvents/ they are soluble in aqueous solutions/ their melting point is 

9.8C/ they have strong bonds.  Furthermore, a few candidates succeeded in presenting the 

correct structure of n-butane but could not figure out the structures of isobutane, isobutyl, 

sec-butyl and tert-butyl. Following are few examples of the incorrect structures. 

Isobutane 

CH2 = CH2 – CH2 – CH3 / CH3 – CH2 

Isobutyl 

H3C – CH2 – CH2 / CH3 – CH2 – CH2 

sec-butyl 

CH2 – CH2 – CH2 / CH3 – CH2 – CH / CH3 – CH2 – CH2 – CH2 – CH2 – CH2 = C – C – H   

tert-butyl 

H=CH – C – CH2 / CH3 – CH2 – C   /  

CH3 – CH2 – CH2 – CH2 – CH2 – CH2 – CH2 ≡ C – C – C – H   

Example: 
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Question 10a: 

When petrol is burnt in an internal combustion engine of a car, the electrical spark which 

passes through the air/ petrol mixture produces gases such as ozone and oxides of 

nitrogen. The release of these gases from car exhaust considerably pollutes the 

environment. 

i. Identify the main pollution problem caused by each of these gases. 

ii. Describe any TWO harmful impacts of each of the identified problems (in part i) on 

the environment.  

iii. Suggest any ONE way by which air pollution by cars can be reduced. 

Better responses exhibited a well-thought and justified description of the pollution problem 

caused by ozone and oxides of nitrogen. These responses clearly identified acid rain and 

smog/ global warming as the problems caused by oxides of nitrogen and ozone respectively 

in part i. Candidates thoughtfully described the harmful impacts of acid rain and smog/ global 

warming on the environment inclusive of living and non-living things on earth in part ii. 

Their descriptions included points like acid rain can damage building material especially of 

marble and limestone (calcium carbonate)/ it can leach nutrients from the soil thus damaging 

leaves and plants and growth of forest/ it disrupts the process of photosynthesis resulting in 

damage to plant life/ it can leach aluminium from the soil into ground water, lakes and rivers 

that clogs the gills of fish thus causing suffocation. Similarly, in case of global warming, 

candidates mentioned about melting of glaciers and ice caps/ rise in sea level/ flooding of low 

lying coastal areas/ changes in weather patterns increasing the frequency, duration, and 

intensity of floods, droughts, heat waves, and tornadoes/ higher or lower agricultural yields/ 

extinction of species. A few responses mentioned the impacts of smog that it irritates lungs, 

causes sore eyes, breathing problems, headaches, and discomfort to nose, throat and chest. In 

part iii, these responses exhibited considerate suggestions to reduce air pollution by cars such 

as catalytic converters should be fitted in car exhausts/ a law should be pass to fine cars 

whose exhaust pollute the air/ car users should be encouraged to use unleaded (lead-free) 

petrol, fuel with little sulphur content, alternative fuels such methanol, hydrogen, ethanol, and 

biodiesel/ people should use public transport and avoid using personal cars.   
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Example 1: 
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Example 2: 
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Weaker responses generally tried to explain the harmful effects of air pollution on the 

environment in part ‘i’ and ‘ii’. Few even mentioned consequences of water pollution without 

realising that the given stimulus shares information about gases released by a car exhaust and 

not effluent being discharged from an industry into water bodies. A few of these responses 

wrote generic definition of global warming with reference to the liberation of carbon dioxide 

– a gas not stated in the stimulus or lead-in (question). These responses mostly mixed the 

concepts of global warming, acid rain and ozone depletion and thus mentioned vague harmful 

effects. However, some of the candidates were able to write the correct suggestion for the 

reduction of air pollution by a car in part iii. These responses mostly recommended the use of 

public transport, bicycles and catalytic converters.  

Example: 

 

 



Page 24 of 25 

Question 10b: 

A blast furnace is charged with haematite ore, coke and limestone from the top. It is then 

heated by blowing hot air in it from the base. 

Using the given information, describe the stages that enable the extraction of iron from its 

ore. Write chemical equations to support your answer. 

Better responses exhibited good grip over the concept of chemical industries. Usually 

candidates find metallurgical operations difficult. But in this case, candidates produced well- 

constructed, stage wise extraction of iron from the raw materials stated in the stimulus. These 

responses clearly described the purpose of each raw material and its utilisation in the process 

of making the product.  

Example: 
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Weaker responses mentioned the use of any one of the three raw materials. These responses 

could not build connections between the stepwise reactions occurring in the blast furnace. 

These responses failed to highlight the impact of chemical reactions with reference to thermal 

changes that occur during the extraction of iron. These responses mostly included few correct 

points that revolved around the reaction between carbon and oxygen or haematite ore and 

carbon/ carbon monoxide. 

Example: 

 
 


