Aga Khan University Examination Board
Notes from E-Marking Centre on SSC Part II Physics Examination May 2016

Introduction

This document has been produced for the teachers and candidates of SSC Part II (Class X) Physics. It
contains comments on candidates’ responses to the 2016 Secondary School Certificate (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
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.
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Question 1

A graph of displacement versus time for an oscillatory system is shown below.

a. State the type of oscillatory system shown in the graph.
b. What does the graph suggest?

c. Write the reason of the phenomenon shown in the graph by mentioning TWO points.

Better responses correctly stated the type of oscillatory system shown in the graph, i.e. damped
system. In the second part, candidates correctly suggested that the graph shows decrease in amplitude
with time/ decrease in distance/ displacement with time. In the third part, candidates wrote the correct
reason for the phenomenon shown in the graph by mentioning that in all real mechanical systems,
forces of friction retard the motion, so the systems do not oscillate indefinitely/ the friction reduces the
mechanical energy of the system as time passes, and the motion is said to be damped/ air resistance
decreases the amplitude of a vibrating body.

Example:

a.
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b.
% %\‘qC\e})S Ak e asoptode o% Yoe waoves decyeane . oveY
e Mroe cossen.

({3 Qesiaive. S@‘Q_Q - \U\_Qg o& S\{\t_\}m\ W\ ooses e wodoo of
Yoo oody.Ave do WwoX XN bhone Grfe Woiaeemys. B
(\“ Doe o &“QYQ\\ e wecnanical evealy 0& e U™ ~ediXes,

Yreelove, % Wil me veduce Voe amptade.

Page 2 of 30



Weaker responses either failed in stating the type of oscillatory system shown in the graph or were
unable to write the correct reason of the phenomenon shown in the graph by mentioning all the given
points. Most of the candidates wrote transverse/ longitudinal wave while stating the type of oscillatory
system. In second part of the question, some of the candidates wrote that when the frequency is
decreasing step by step, then time is also decreasing and at the end, time becomes zero. In a few
responses, candidates wrote that higher frequency leads to higher pitch of sound, and when the
eardrums vibrate rigorously, sound will be better and louder.

Example:
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Question 2

State laws of refraction.

Better responses correctly stated the laws of refraction by mentioning the given points.

1. The incident ray, the refracted ray and the normal at the point of incidence, all lie in the
same plane.
1. When a ray of light passes from one particular medium to another, the ratio of the sine of

the angle of incidence to sine of the angle of refraction is constant. This constant ratio is
called the refractive index.

Example:
(- The Incidenk 1((_3_‘%_, the novaal ai. A The ‘/e/b«acird
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Weaker responses failed to state the laws of refraction and wrote about the definition of reflection and
refraction. Some of the candidates wrote only the ratio of the sine of the angle of incidence to sine of
the angle of refraction. In few responses, candidates described the passage of light through a glass
slab.

Example:
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Question 3

Label the given diagram by putting (normal, angle of incidence and refracted ray) in appropriate positions.

Air

Glass Slab

Better responses correctly labelled the diagram by putting normal, angle of incidence and refracted ray
in appropriate positions.

Example:
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Weaker responses were confused in labelling normal, angle of incidence and refracted ray. Some of
the responses labelled normal at the incidence ray, angle of incidence at the normal position and
refracted ray which is incorrect. Moreover, in few responses, candidates mentioned emergent ray,
angle of refraction and rare and denser medium in the diagram.

Example:
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Question 4

Two different capacitors of capacitance 6 pF and 12 uF are connected in series combination. If a battery of 12

V is connected with the circuit, then find the equivalent capacitance of the combination. Also draw a circuit
diagram of this combination.

Better responses correctly found the equivalent capacitance of the combination and also drew a circuit

diagram of this combination. Candidates wrote the correct formula of equivalent capacitance
1 1

1
— = — + — , and calculated the correct answer C; =4 uF (OR) 4 x 10° F.

Example:
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Weaker responses failed to find the equivalent capacitance of the combination and also drew an
incorrect circuit diagram. Candidates added up both the capacitance of the capacitors and multiply it
with voltage of the battery. Most of the candidates joined batteries in place of capacitors which
showed that they were confused between the symbols of capacitors and batteries. In few responses,
candidates joined the capacitors in parallel combination.

Example:
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V(C‘+C.Z> Cov.‘[.hu-cc ot 13)« cq?;(_—\lo" ‘:6VF
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Question 5

According to the safety measures, arrange the given points so that a fuse can protect an electrical circuit.

o fuse wire heats up
. circuit is broken so current stops
o current becomes too high

Better responses correctly arrange the points as per the safety measures. Like,

* Current becomes too high
* Fuse wire heats up
* Circuit is broken so current stops

Example:

\
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Weaker responses showed lack of understanding about the topic. Most of the candidates jumbled up
the sequence/ arrangement of safety measures that a fuse can protect an electrical circuit. A sample of
wrong order is given below.

Example:
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Question 6

State TWO conditions that must be fulfilled for a charge to experience magnetic force when it is placed in a
magnetic field and state how the magnetic force could be varied.

Better responses correctly stated the two conditions that must be fulfilled for a charge to experience
magnetic force. Such candidates also stated that the magnetic force depends upon the size of the
charge q and the magnitude of the magnetic field B. Some of the examples of the candidates’
responses who got full marks are as under:

. Current should flow in the conductor.

. The conductor/ charges should be perpendicular.

. By charging the amount of current/ number of coils/ strength of magnet.

. The charge must be moving, because no magnetic force acts on a stationary charge.

. The velocity of the moving charge must have a component that is perpendicular to the

direction of the magnetic field.

Example:
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Weaker responses were unable to provide the two conditions that must be fulfilled for a charge to
experience magnetic force. Most of the candidates wrote about the phenomenon of magnetism and
electromagnetism in electric motor and electric generator. In few responses, candidates wrote the
definition of magnetic force and magnetic field.

Example:
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Question 7

The given diagram shows a logic gate connected in a circuit.

+5V
Lamp

S,

Sl\)

¢

oV

a. Make a truth table for the above logic gate.

S1 Sz Output

b. How would the switches S; and S, light the lamp?
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Better responses correctly made the truth table for the logic gate connected in a circuit like the one
given below. They also explained how switches S; and S, can light up the lamp by writing that when
both switches S and S, are at open/ off/ low position, then the output will be ‘1’; this will light up the

lamp.
Example:
[, = S Output
O | o | 4
o | 4 o
| 1 (&) (@)
o1 4 0
b.
Switehes & and S22 arve G{QA _so _thesre
switches showld be closed I3 liapk el

Weaker responses incorrectly made the truth table for the logic gate connected in a circuit. Most of the

candidates wrongly put the binary number in the truth table as under.

Si S; | Output Si S: | Output Si S; | Output Si S: | Output
0 0 0 0 0 0 0 0 0 0 0 1

0 1 1 0 1 0 0 1 0 0 1 1

1 0 1 1 0 0 1 0 0 1 0 1

1 1 1 1 1 1 1 1 0 1 1 1

Some of the candidates wrote that if one or any one switch is at off/ low/ open position, then this will

light up the lamp.
Example:
[ Si ] S Output
. © © | o
‘ 0 . [
1 | o ]
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Question 8

If the half-life of Krypton is 3.16 minutes, then how many grams of Krypton out of 100 grams will remain
disintegrated after 9.48 minutes.

Better responses correctly calculated the half-lives and mass of Krypton after first, second and third
life 50 grams, 25 grams and 12.5 grams respectively. Some of the important steps of this numerical
mentioned by the candidates are given below.

Number of half-lives in 9.48 minutes =948/3.16=3T
After first half-life the amount of Krypton = % =50g

After second half-life = 5—20:25 g
. . 25
After third half-life = 7:12.5 g

Example:

Maif life - 3lomin  No=100q Yire pogged:- A UR i
AR = 3holfines
2\b NN 1 - ) | ) N i
) - t
N=100x 4
S
N= 100
?
N = 1_&6

After a Reminudes, 13-Ba of kyghon has diinteryalied
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Weaker responses failed to calculate the half-lives and mass of Krypton correctly. Most of candidates
just copy-paste the data given in the question. Some of the responses correctly calculated the half-lives

but were unable to find the correct mass of Krypton. They only divided 100 grams of Krypton by 3
half-lives and wrote their final answer, like the one below.

Example:

Haf (o of Kgplon=344 minokes
maunt of kegpben - leogearn

amounl of Kigpton after diginkyenied _,j;,,;;_,_
-2 —
3.06

C L00-23 B39ty oF lkpplon wilEe remain
3 gFlur disivtgrabon

Page 14 of 30



Extended Response Questions (ERQs)

These questions offered a choice between part a and b

Question 9a

How are mechanical and electromagnetic waves different from each other? Describe in FIVE points.

Better responses correctly differentiated between mechanical and electromagnetic waves in five
points. Some of the important differences described by the candidates in their answers are given
below.

Mechanical waves:

* They have low speed.

* These waves display particle-like behaviour.

* Examples are water waves/ sound waves.

* They can be longitudinal/ transverse waves.

* Mechanical waves need a material medium for their propagation.

* The energy of the mechanical waves depends on the amplitude of the wave.

* These waves are produced due to the vibrations of the particles of the medium.

Electromagnetic waves:

. They have high speed.

. They are only transverse waves.

. Examples are X-rays/ radio waves.

. These waves do not display particle-like behaviour.

. They occur due to change in electric and magnetic fields.

. The energy of the electromagnetic waves depends only on the frequency.

. Electromagnetic waves do not need any material medium for their propagation.
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Weaker responses were unable to differentiate mechanical and electromagnetic waves in complete five
points. Most of the candidates wrote the differences between longitudinal and transverse waves. Some
of the responses mixed up the difference between the mechanical and electromagnetic waves and
discussed the transfer of energy in their answers. In some responses, candidates wrote the definition of
mechanical and electromagnetic waves.

Example:
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Question 9b

Acoustics is the study of waves, vibrations and sound. Acoustic protection is the application of soft and porous
material to protect individuals against undesirable sounds and noises.

Describe any FIVE points to highlight the significance of acoustic protection.

Better responses correctly described the significance of acoustic protection in five points. Some of the
important significances described by the candidates in their answers are given below:

Acoustic protection is employed not only for physical health, but for psychological well-being
as well.

A student's performance, employees’ productivity, and an individual's sleep/ rest are all
affected by surrounding noise and sounds.

Animals and birds also express discomfort due to higher noise and sound levels.

Acoustic protection is also necessary to minimise stress levels generated due to high level of
noise.

Acoustic protection may also be required to protect structures against vibrations generated by
objects such as trains/ earthquakes and noise generated during construction and development
activities.
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Example:
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Weaker responses failed to describe the significance of acoustic protection in all five points. Some of
responses explained the hazards of noise pollution and properties of sound waves, like, reflection,
refraction, absorption of sound, sound intensity and speed of sound. Most of the candidates attempted

part (a) of this question and very few attempted this part.

Example:
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Question 10a

The given diagram shows a glass slab PQRS. A ray of light incident on the side PQ of the glass slab is
making an angle of 60°.

Air

Glass Slab

If the refractive index of the glass slab is 1.5 and value of sin60° is 0.866, then calculate the angle of refraction
and sine of critical angle (sin ZC ) for the given glass slab.

(Where sin"'(0.577) = 35.2°)

Better responses correctly calculated the angle of refraction and sine of critical angle (sinZC ) for the
given glass slab by showing the following important steps in their answers.

Refractive index of the glass = s.1n41

sinZr

sinZr = 0.577

Angle of refraction = 35.2°
. 1
sinZC = —
n

sinZC = 0.666
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Example:
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Weaker responses failed to calculate the angle of refraction and sine of critical angle (sinZC ) for the
sinZi

given glass slab. Some of the candidates wrote wrong formula of refractive index of glass, i.e. — ~
sinZr

and, therefore, were unable of calculate the angle of refraction. Some responses calculated the correct
value of angle of refraction but failed to get the correct value of sine of critical angle (sin£C ).

Example:
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Question 10b

An object is placed at a distance of 12 cm from a convex lens of focal length 8 cm. Find the position and state
the nature of image.

(Note: Extract data from the given question and provide your answer in SI unit.)

Better responses correctly found the position and stated the nature of image by writing the correct

data, lens formula % = l + l, answer with unit q = 24 cm and nature of image formed, i.e. real
p q
and inverted.

Example:
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Weaker responses only collected data from the question, or wrote the lens formula correctly, but were
unable to calculate the position. They did not state the nature of image either. Some of the responses
showed negative sign with the position of image and also found the magnification which was not the
requirement of the question. In few responses, candidates wrote the nature of image as larger in size,
virtual, erect and formed behind the object/ lens.

Example:
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Question 11a

Describe in any FIVE points, how electrostatic induction is used in spray painting and in the extracting of dust
from dirty carpets and from the chimneys of industrial machinery.

Better responses correctly described how electrostatic induction is used in spray painting and in the
extracting of dust from dirty carpets and from chimneys of industrial machinery in complete five
points. Some of the points described by the candidates in their answers are given below:

. When the gas containing smoke and other particles passes through the space surrounding the
positively charged with wire gauze, a positive charge is produced on these particles. These
positively charged smoke and other particles are attracted by the plate due to the presence of
negative charges on its surface. These particles, on reaching the plate, are deposited there.
Then, the smoke and other particles are removed from the gas coming out of the chimney.

. When the particles of paint emerge out of the nozzle of the spray machine, they acquire
positive charge. When these positively charged particles reach near the body of the car, they
induce negative charges on its surface due to electrostatic induction. These negative charges
attract the incoming positively changed paint particles.
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Example:
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Weaker responses failed to describe in all five points that how electrostatic induction is used in spray
painting and in the extracting of dust from dirty carpets and from the chimneys of industrial
machinery. Some of the responses described the process of charging and discharging by one another
through different materials. Other described only one of the uses of electrostatic induction, either spray
painting or extracting dust from dirty carpets or from the chimneys of industrial machinery.

Example:
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Question 11b

Describe any FIVE safety measures that should be taken in connection with the household circuit.

Better responses correctly described the safety measures that should be taken in connection with the
household circuit in five points. Some of the safety measures described by the candidates in their
answers are given below:

. Replace or repair damaged electrical appliances that may have damaged cords, cracked
housing,or broken plugs.

. Turn off power points and appliances after using them, or if going outside from the home.
Make sure appliances have adequate space so they don’t overheat.

. Be careful when using electrical appliances or extension cords near wet areas like sinks,
bathrooms and swimming pools.

. Stay safe around power lines by keeping ladders and poles clear of overhead wires. Also
keep plants and trees trimmed and away from power lines.

. Installed fuses in the circuits to protect the equipments when excess current flows. If a large,

unsafe current passes through the circuit, the fuses melt and break the circuit before the wires
become very hot and cause fire.

. Earthing further protects the user from electric shock by connecting the metal casing of the
appliance to earth. The earth wire provides a safe route for the current to flow through, if the
live wire touches the casing.

. Make sure switchboard is located. Keep access to it clear and label the switches,
circuit breakers and fuses.
. Homes should have smoke and fire alarms installed in the important places.
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Example:
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Weaker responses were unable to describe all five safety measures that should be taken in connection
with the household circuit. Some candidates wrote security measures of the houses and factories and
explained working of gadgets used for security purposes. Some of the responses were totally focused
on the household wiring and material of wires used for electricity. Candidates should be guided to read
the questions carefully and answer according to the demands of the question.

Example:
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