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Aga Khan University Examination Board 

Notes from E-Marking Centre on SSC-I Physics Examination May 2018 

Introduction 

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

(SSC) Part I Physics. It contains comments on candidates’ responses to the 2018 SSC 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 

This year candidates performed well on questions related to the role of physics in science, 

technology and society, uniform circular motion, equations of motion, major sources of energy, 

pressure in liquids, differentiate between boiling and evaporation. Whereas low-scoring candidates 

did not perform well in questions based on graphical interpretations, understanding and analysing, 

position of gravity, differences between the orbit of a comet and a planet, efficiency, pressure in 

liquids, safety features by using the idea of momentum, process of radiation, word problems based 

on pressure and thermal conductivity and also had problem in articulating their answers on reasoning 

and discussion type questions.  

 

 



 

Page 2 of 22 

Detailed Comments 

Constructed Response Questions (CRQs) 

Question 1: 

‘Physics helps in the development of our society.’ In light of the given statement, describe any 

THREE important roles of physics for the development of society. 

 

Better responses correctly described three important roles of physics for the development of society. 

High-scoring candidates wrote about advancement in telecommunications, modern means of 

transportation, discovery of electricity and other man-made modern technologies such as television, 

mobile phones, computers etc. They also wrote about other disciplines of science, such as chemistry, 

agriculture and environmental and biological sciences and made integration among them. 

Example: 

 

Weaker responses failed to write all three important roles of physics for the development of society. 

Few low-scoring candidates wrote only one correct contribution. They either wrote communication, 

mode of transportation or discovery of electricity. Some of the candidates wrote about the basic 

principles of physics, like principle of moments, Archimedes principle, principle of Floatation etc. 

which were completely irrelevant.   

Example: 
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Question 2: 

The given speed-time graph shows the journey of a motorcyclist. 

 
 

a. Calculate the acceleration of the motorcyclist in the first 20 seconds.  

b. The motorcyclist has constant speed for how many seconds? 

 

Better responses were able to correctly calculate the acceleration of the motorcyclist in the first 20 

seconds by using the correct formula, i.e. 
t

v
a




  and in the second part of the question, 

candidates were also able to find the constant speed of the motorcyclist using the data given in the 

question, i.e. 30 seconds. 

Example: 
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Weaker responses revealed that candidates were unable to interpret the segment given in the graph 

with respect to acceleration and were unable to find out the initial and final velocities of the 

motorcyclist. Low-scoring candidates gave the correct formula of acceleration but were unable to 

calculate the correct answer. Similarly, they could not estimate the time in seconds of the 

motorcyclist for its constant speed. 

Example: 

 
 

Question 3: 

A car has mass of 1000 kg and it moves in a circular path of radius 50 m with a constant speed of 

25 m/s. Calculate the centripetal force of the car. 

Better responses correctly calculated the centripetal force of the car by using the correct formula,

r

mv
F

2

 , substituted the correct values of variables and found the correct answer by using the 

data given in the question, i.e. F = 12,500 N.  

Example: 
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Weaker responses misunderstood the demands of the question and wrongly substituted the values of 

velocity and radius in the formula. Some of the low scoring candidates failed to take the square of 

the velocity after putting the variables in the formula of centripetal force.    

Example: 

 
 

Question 4: 

The centre of gravity of a hollow sphere always lies within the hollow region of the object. Justify 

the given statement.  

 

Better responses correctly justified that the centre of gravity of a hollow sphere always lies within 

the hollow region of the object by writing the concept of gravity, weight and point of rotation of an 

object. 

Example: 
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Weaker responses wrote irrelevant terms like atmospheric pressure, buoyancy, pressure on the liquid 

etc. in their answers. Responses from the low scoring candidates showed lack of conceptual 

understanding and in-depth knowledge of the given topic. 

Example: 

 
 

Question 5: 

Differentiate between the orbit of a comet and the orbit of a planet in THREE points. 

 

Better responses correctly differentiated between the orbit of a comet and the orbit of a planet by 

mentioning the shapes of comet and planet, distance from the Sun and time to complete the rotation 

around the Sun.   

Example: 

 

 

Weaker responses failed to completely differentiate between the orbit of a comet and the orbit of a 

planet in three points. Low scoring candidates wrote about the radius and diameter of the orbits of 

comet and planet, number of rotation around the Sun. Few low scoring candidates correctly wrote 

about shape of the comet and planet only in their answers. 
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Example: 

 

 

 

 

Question 6: 

Calculate the efficiency in percentage of the light bulb shown in the given diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Better responses correctly calculated the efficiency in percentage of the light bulb by putting the 

correct formula of the 
inputenergy  Total

form required  theinto convertedEnergy 
 Efficiency   and found 

efficiency, i.e. 10%. 

  

300 J of electrical energy 

270 J of heat energy 30 J of light energy 
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Example: 

 

Weaker responses neither wrote the correct formula nor calculated the correct value of efficiency in 

percentage. Many of the candidates wrote about output and input, useful workdone and workdone on 

the system, which were completely irrelevant.     

Example: 

 
 

Question 7: 

In the given diagram, a test tube filled with mercury is inverted into a beaker that is also filled with 

mercury. Assume that the closed end of the test tube is a vacuum. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Compare the pressure at points (1), (2) and (3) for the given diagram. 

 

(1) 

(3) 

(2) 

h 

Mercury 

Test Tube 

Beaker  
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Better responses correctly compared the pressure at points (1), (2) and (3) in the given diagram by 

mentioning zero/ less pressure at point (1), atmospheric pressure/ ρgh/ maximum atmospheric 

pressure at point (2) and same pressure as point (2)/ atmospheric pressure/ ρgh at point (3). 
 

Example: 

 

Weaker responses exhibited that candidates were unable to compare the pressure at the different 

points in the given diagram, low scoring candidates were unable to compare not even between any 

two points. They wrote about liquid used in barometer, high and low pressures, more and less 

bubbles in the test tube and in the water containing beaker. 

Example: 

 
 

Question 8: 

If the length of a metallic conductor is 6 m; its area of cross section is 18 m
2
; temperature 

difference between two surfaces of the conductor is 50 K and the rate of heat flow through the 

conductor is  40 × 10
3 

W, then calculate the thermal conductivity of the conductor. 

Better responses correctly calculated the thermal conductivity of the metallic conductor by 

extracting the correct data from the question, using the correct formula, 
TA

QL
k


  and wrote the 

correct answer, k = 266.6 W/m.K. 
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Example: 

 

Weaker responses extracted the correct data from the question but were unable to write the correct 

formula of thermal conductivity, some of the low scoring candidates wrote the formula without 

constant ‘k’ and therefore unable to calculate the correct answer. 

Example: 
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Extended Response Questions (ERQs) 

These questions offered a choice between part a and b. 

 

(Note: Majority of the candidates attempted Question 9a and they scored well in this part.) 

Question 9a: 

A body is moving with initial velocity (A) and after a certain time (t), its velocity becomes (B), the 

distance covered during this time is (S); using the given information derive Newton’s equation of 

motion .AB2aS 22     

 

Better responses correctly derived Newton’s equation of motion 22 AB2aS  by mentioning the 

important and most essential mathematical steps in their derivation. Like, 
2

tB)(A
S


 , 

atAB  , 
a

A)(B

2

B)(A
S





 , A)(BA)(B2aS   and 22 AB2aS  . 

 

Example: 
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Weaker responses neither wrote the correct Newton’s equation of motion nor showed the correct 

substitution steps. They mixed up more than two or three equations of motion in their derivation. 

Some of the low scoring candidates were unable to understand the supposition that would have to 

take placed before starting the derivation.  

Example: 
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Question 9b: 

Seatbelts and airbags are two of the safety features provided in the cars to protect passengers during 

any accident.  

 

i. Explain these features with the help of the phenomenon of momentum. 

ii. How can you connect the same phenomenon explained in part (i), when a person jumps from 

height.  

Better responses correctly explained that seatbelts and airbags are the safety features provided in the 

cars to protect passengers during any accident and relate the phenomenon of momentum, when a 

person jumps from height. In the first part of the question, high scoring candidates used the concept 

of momentum, force felt by the passenger and crumple zones in cars increased the time to reach zero 

momentum and in the second part, candidates reflected the ideas of jumping on the ground with 

bending knees and reduced the force felt when a person jumps from the height. 

Example: 
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Weaker responses wrote irrelevant terms in the first and second part of the question like product of 

mass and velocity, increasing and decreasing velocities etc. Low scoring candidates were unable to 

connect the relationship between first and second part of the question that showed their lack of 

conceptual understanding and in-depth knowledge.  

Example: 
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(Note: Majority of the candidates attempted Question 10b and they scored well in this part.) 

 

Question 10a: 

‘Renewable energy sources are better than non-renewable source.’ 

Justify in FIVE points the given statement in the context of Pakistan.     

Better responses correctly justified that renewable energy sources are better than non-renewable 

sources. High scoring candidates mentioned the important points in their answers. For example, 

renewable energy provides necessary support to get rid of our over-dependence on oil, while it 

strengthens our economy and defence capability, our country is also well placed for more plausible 

but technological matured renewable energy sources like wind energy, photovoltaic technology and 

biomass. Furthermore, some candidates wrote that due to the more favourable climatic conditions in 

Pakistan, solar PV possesses almost infinite potential to generate electricity in Pakistan. 

Example: 
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Weaker responses showed that candidates were unable to provide the correct justification for the 

given statement in the context of Pakistan. Low scoring candidates wrote the names of renewable 

energy sources like air and water. They mentioned irrelevant terms in their answers like oxygen gas, 

petrol, and diesel etc. Few of the candidates mixed up renewable and non-renewable energy sources. 

Example: 
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Question 10b: 

Submarines, as compared to ships are designed in such a way that they can either float or submerge 

under water.  

i. Name and state the principle on which submarines work. 

ii. Explain the working of submarines with reference to the principle identified in part (i). 

 

Better responses correctly named the principle on which submarines work, i.e. Archimedes 

principle. They also correctly stated it as ‘when an object is immersed in a liquid, the liquid exerts a 

buoyant force on the object. This is equal to the weight of the liquid displaced by the object.’ In part 

(ii) of the question, high scoring candidates explained that in a submarine, there are tanks, they can 

be filled with water and when the weight of the submarine becomes more than the weight of the 

water displaced by it, it submerged in the sea and in order to bring the submerged submarine to the 

sea surface, the water from tanks is pumped out. 

Example: 
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Weaker responses displayed that candidates were unable to name the principle on which submarines 

work. Some of low scoring candidates wrote irrelevant terminologies like upthrust, buoyancy etc. 

They were also unable to state and explained the working of submarines with reference to the 

principle they identified. They wrote the definition of density and buoyancy, state the Newton’s laws 

of motion in the answers. 

Example: 
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(Note: Majority of the candidates attempted Question 11a and they scored well in this part.) 

 

Question 11a: 

‘Evaporation takes place at all temperatures whereas boiling takes place at a fixed temperature 

under a given pressure.’ Explain the given statement with reference to the concept of evaporation 

and boiling point. 

 

Better responses correctly explained that evaporation took place at all temperatures whereas boiling 

takes place at a fixed temperature under a given pressure. High scoring candidates wrote 

evaporation is a type of slow vaporization of a liquid that occurs from the surface of a liquid into a 

gaseous phase, evaporation of a liquid occurs from the surface of a liquid at all temperature and 

when high energetic molecules reach the surface and overcome the intermolecular forces of 

attraction between the neighbouring molecules and escaped out of the liquid into the atmosphere. 

They explained boiling as the rapid vaporization of a liquid, which occurs when a liquid is heated to 

its boiling point, the temperature at which the vapour pressure of the liquid is equal to the pressure 

exerted on the liquid by the surrounding atmosphere and which is only possible at fixed temperature. 

Example: 

 

https://en.wikipedia.org/wiki/Vaporization
https://en.wikipedia.org/wiki/Liquid
https://en.wikipedia.org/wiki/Interface_(chemistry)
https://en.wikipedia.org/wiki/Vaporization
https://en.wikipedia.org/wiki/Liquid
https://en.wikipedia.org/wiki/Boiling_point
https://en.wikipedia.org/wiki/Temperature
https://en.wikipedia.org/wiki/Vapor_pressure
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Weaker responses mentioned irrelevant ideas like the requirement of heat to the water for 

evaporation or they described the factors affecting evaporation. Some of the low scoring candidates 

mentioned different states and nature of liquids and wrote their boiling point in degree centigrade. 

Example: 
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Question 11b: 

Describe the process of transfer of heat by radiation with reference to infrared radiation and energy 

of electrons in different orbits. 

 

Better responses correctly described the process of transfer of heat by radiation with reference to 

infrared radiation and energy of electrons in different orbits, they wrote that the radiation is a method 

of heat transferred without a physical contact between the heat source and the object being heated, 

heat can be transmitted through empty space by thermal radiation and thermal radiation is a 

type electromagnetic radiation. Some of the high scoring candidates wrote that objects emit radiation 

when high energy electrons in a higher atomic level fall down to lower energy levels and likewise if 

the absorption of energy is greater than the emission of energy, the temperature of an object rises and 

if the absorption of energy is less than the emission of energy, the temperature of an object falls. 

Example: 

 

 
 

 

http://imagers.gsfc.nasa.gov/ems/waves.html
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Weaker responses reflected that candidates were unable to describe the process of transfer of heat by 

radiation. Few of the low scoring candidates wrote about modes of transferring of heat like 

conduction, convection and radiation. Some of the candidates also discussed about combustion, 

pollution, types of pollution and environmental issues related to pollution which were completely 

irrelevant.  

Example: 

 


