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A view of the M87 supermassive black hole in polarised light: The Event Horizon Telescope (EHT)
collaboration, who produced the first ever image of a black hole released in 2019, has a new view of the
massive object at the centre of the Messier 87 (M87) galaxy: how it looks in polarised light. This is the first
time astronomers have been able to measure polarisation, a signature of magnetic fields, this close to the
edge of a black hole. This image shows the polarised view of the black hole in M87. The lines mark the
orientation of polarisation, which is related to the magnetic field around the shadow of the black hole.
(https://eventhorizontelescope.org/blog/astronomers-image-magnetic-fields-edge-m87s-black-hole)

PHYSICS NEWS

Researchers achieve world's first manipulation of antimatter by laser
Researchers with the CERN-based ALPHA collaboration have announced the world's first laser-based manipulation of
antimatter, leveraging a made-in-Canada laser system to cool a sample of antimatter down to near absolute zero. The
achievementwill significantly alter the landscape of antimatter research and advance the next generation of
experiments.
Because antimatter annihilates upon contact with matter, antimatter atoms are exceptionally difficult to create and
control in our world and had never before been manipulated with a laser.By cooling antimatter, researchers will be able
to perform a variety of precision tests to further investigate the characteristics of antimatter, including experiments that
may shine a light on the fundamental symmetries of our Universe. These tests could offer clues as to why the Universe is
made primarily of matter and not equal parts matter/antimatter as predicted by Big Bang models.
Read more at : https://phys.org/news/2021-03-canadian-built-laser-chills-antimatter-absolute.html
Original paper :Nature (2021). DOI: 10.1038/s41586-021-03289-6

Indestructible light beam: special light waves created that can penetrate even opaque materials
Why is sugar not transparent? Because light that penetrates a piece of sugar is scattered, altered and deflected in a highly
complicated way. However, as a research team from TU Wien (Vienna) and Utrecht University (Netherlands) has now
been able to show, there is a class of very special light waves for which this does not apply: for any specific disordered
medium – such as the sugar cube you may just have put in your coffee – tailor-made light beams can be constructed that
are practically not changed by this medium, but only attenuated. The light beam penetrates the medium, and a light
pattern arrives on the other side that has the same shape as if the medium were not there at all.This idea of “scatteringinvariant modes of light” can also be used to specifically examine the interior of objects.
Read more at :https://scitechdaily.com/indestructible-light-beam-special-light-waves-created-that-can-penetrateeven-opaque-materials/
Original paper :Nature Photonics (2021). DOI: 10.1038/s41566-021-00789-9

Lab-made hexagonal diamonds stiffer than natural diamonds
Nature's strongest material now has some stiff competition. For the first time, researchers have hard evidence that
human-made hexagonal diamonds are stiffer than the common cubic diamonds found in nature and often used in
jewellery.Named for their six-sided crystal structure, hexagonal diamonds have been found at some meteorite impact
sites, and others have been made briefly in labs, but these were either too small or had too short of an existence to be
measured.Now scientists at Washington State University's Institute for Shock Physics created hexagonal diamonds
large enough to measure their stiffness using sound waves.
Read more at :https://phys.org/news/2021-03-lab-made-hexagonal-diamonds-stiffer-natural.html
Original paper :Physical Review B (2021). DOI: 10.1103/PhysRevB.103.L100101

Pankaj Bhardwaj
Friedrich Alexander University
Erlangen & Nuremberg, Germany
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Article

Remembering 'Rawat' (aka Prof. D. P. Khandelwal)
My Classmate
M. L. Gupta
drmlgpta@gmail.com
It gives me great pleasure to know that IAPT is

Born on 30th January 1924, Dr.

celebrating the Birth Centenary Year of Prof. D. P.

M. L. Gupta passed his M.Sc.

Khandelwal, Founder of IAPT, in a big way. This
occasion is personally special to me and fills me with

from the Agra University in
1945. As a young lecturer of
Physics, his research work won

a sense of immense pride and satisfaction, because at

him a Central Overseas

97, I am probably the only person living, who had the

Research Scholarship for doing

privilege of being his classmate in Agra College,
Agra.

research at the Imperial College
of Science and Technology, London, where he worked from 1957 to
1960 under the guidance of Nobel Laureate (1979) Prof. A. Salam in
the field of Nuclear and Elementary Particle Physics. He was

To his friends and teachers in college, he was 'Rawat'

awarded a Ph.D. degree by the University of London and a D.I.C. by

(Daya Prasad Rawat in full). He was senior to me by 2

the Imperial College for the high quality of research work done at that

years in college initially, but we became classmates in

institution.

the final year of M.Sc. (Physics) in 1944-45 session.

He retired from Government Service in 1979 as Principal, MSJ PostGraduate College, Bharatpur (Raj).

The answer to why and how this happened, is the
most inspiring story of patriotism and personal

continued. Consequently, we all lost 3 months

sacrifice of a young student for the cause of country's

scholarship. Every night at 9.00 PM, there would be a

freedom.

roll-call in the hostel to ensure that no student was
participating in clandestine political activities in night.

In August, 1942, the 'Quit India Movement' had

But all these measures could not stop Rawat and other

started. Agra College became the epicenter of this

student leaders from picketing in front of the college

movement in Agra. Rawat was very active in

gate and delivering fiery speeches in gate-meetings.

mobilizing student participation in the freedom

When the police arrived to arrest them, they would

struggle. British government used a heavy hand to

jump in the crowd and disappear. I vividly remember

dissuade students from participating in the movement.

the day 'Rawat' tried to prevent (albeit unsuccessfully)

All the more so in Agra College,because till then the

Prof. N. K. Sethi, Head of the Physics Department and

college was always headed by an Englishman. Mr. H.

his most revered teacher from entering the college

Croll was the Principal during our entire college life.

premises by prostrating in front of his bicycle. Such

Teaching remained suspended for almost 3 months.

was his fearlessness and determination for a cause.

Scholarship-holders were asked to give a written
undertaking that they would not participate in the

The 'Quit India Movement' was brutally crushed by the

movement, if they wanted their scholarships

British Government. Thousands of freedom-fighters
were arrested and sent to jails. A warrant was also
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issued for the arrest of Rawat and other student

Engineering started, I was shifted to Engineering

leaders in 1943. He had to leave his studies mid-way

College in 1947 and the post of Lecturer in Science

and take up teaching job in a private Marwari School

College fell vacant. I wrote to him about this vacancy.

in Karachi. In order to conceal his identity, he also

He came to Pilani and was selected by the

changed his surname from Rawat to Khandelwal.

Management to fill up the post of Lecturer at Birla

During this period he also lost his father.

Science College.In 1948, both of us went together to
appear in interviews for the posts of Lecturer at Agra

The movement had failed. By early 1944, an uneasy

College and both were selected. That very year, I also

calm had settled in the country. Most of the political

got selected as the Head of the Degree Department of

prisoners were released. Rawat also returned to Agra

Physics at R. R. College, Alwar (Rajasthan). On the

seeking re-admission in M.Sc. (Final). This is how we

advice of my professors, I joined at Alwar.

became classmates and passed our M.Sc. (Final)
Examination together in 1945. We were only 6

Rest, as they say, is History. In due course of time,

students in our batch. Rawat, Bhatwadekar and I were

Prof. Khandelwal occupied the prestigious chair of the

among the first three in the merit. We were not only

Head of the Department of Physics at Agra College,

classmates in the college, but also hostel mates in the

Agra. We did not meet very much in the later years of

Vaish Hostel, and I had the privilege of talking to him

our lives, but I kept listening about his professional

not only about Physics, but also on various other

achievements and contributions in Physics from my

aspects of life. He was very clear about the principles

other classmate Prof. M. G. Bhatwadekar, who

of Physics and got the first prize for a lecture in the

remained in Jaipur throughout his life.

Physics Association of the college.
Unfortunately, Prof. Khandelwal did not live a long
After passing M.Sc. (Final) examination, Rawat went

life. But,the respect and adulation he earned from

back to Karachi to teach in the same Marwari School

thousands of his students and colleagues in this short

out of a sense of gratitude towards his benefactors in

period is remarkable. I join the Team IAPT in paying

Karachi. I joined as a Lecturer at Birla Science

my homage to Prof. D. P. Khandelwal.

College in Pilani (Rajasthan). When Birla College of

Editor's note : This account of the journey down the memory lane by a class-mate (and hostel mate) of Dr Khandelwal is the
result of the effort of two persons , Prof KS Sharma ( whom we approached) of IIS University , Jaipur – a family friend of Dr
Gupta and Dr Subhash Gupta , son of Dr ML Gupta . At his age, Dr .M L Gupta has his problems of health and memory. It
required a lot of patience and perseverance to look for suitable moments to talk to him and take notes. Dr Subhash Gupta
succeeded in doing that and has presented all the gathered tit bits of information in a nice sequential manner in the write up
given here.
Our sincere thanks to Dr Subhash Gupta and Prof K S Sharma.
Incidentally, Dr ML Gupta is no stranger to Bulletin readers. We published, few years ago ( 2016 – 2019 ), some articles of his,
in which he differs from Einstein and presents his own views on relative motion, envisaging the presence of ' Ocean of Nonmanifest Cosmic Energy in Space.'
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Article

Nobel Prize-winners, whom I have met.
Ramesh M. Singru
Former Professor of Physics, I.I.T. Kanpur,
Email: rameshsingru@yahoo.com:
Mobile: +919850050456
Benjamin Franklin once said: “Either write something
worth reading or do something worth writing.” Every
working researcher feels that one should find
something new that will win a Nobel Prize which is
the highest award for human endeavour. Very few
achieve this dream. For example the Nobel Prize in
physics has been awarded 113 times to 213 Nobel
Laureates between 1901 and 2019. It has been my
good fortune to meet some of them during my
research career, and I wish to share these moments
with my IAPT friends.
Firstly, the Indians. Actually an Indian. Prof. C.V.
Raman, who is the only Indian to win (in 1930) Nobel
Prize in physics. During the summer of 1968 I was
attending a Physics school held at the IISc, Bengaluru.
One afternoon Prof B.V. Thosar arranged a meeting
with Prof. C. V. Raman, and took us to Raman
Research Institute and we had an hour-long meeting
with the Nobel Laureate during which he showed us
his vast collection of precious crystals, gems and
stones. More interesting than that was his wit and
sense of humour for which he was well-known. For
example his well quoted remark about the new
building of T.I.F.R., in Colaba, was “It is a Tajmahallike mausoleum where Indian science is buried!”
Next on my list is my meeting Prof. W. Heisenberg in
1960. I was travelling to the USA on the ship”Queen
Elizabeth” to join Purdue University for my Ph.D.
studies. On the second day of my voyage I got a list of
passengers on the ship, and the first name was of Prof.
Heisenberg, German Nobel Laureate (1932) famous
for the uncertainty principle, matrix mechanics and
the failed German project to make an atom bomb for
Hitler during World War II. I sent him a polite note
requesting for audience. He called me to his First
Class cabin (which had a wonderful view), asked me
few questions about my research and told me that he
IAPT Bulletin, May 2021

was going to the USA to attend the annual Rochester
Conference. I returned with awe, and also a relief that
he did not examine me (viva voce) about my
knowledge of his uncertainty principle and matrix
mechanics!
In 1958 the German research student R.L. Mossbauer
obtained his Ph.D. degree based on his discovery of
recoilless nuclear fluorescence of gamma-rays in Ir191. His work was acclaimed as epoch-making, and
was called Mossbauer Effect and was awarded the
Nobel Prize in physics in 1961. During his visit to
USA in 1962 Prof Mossbauer visited Purdue
University, and visited our research laboratory and
discussed my experiment with me. That evening my
research guide, Prof. Rolf Steffen, invited us at his
house to meet Prof. Mossbauer and I had the honour of
wining and dining with a Nobel Laureate.
After completing my Ph.D. in 1963 my employer,
T.I.F.R., asked me to visit University of Uppsala,
Sweden, on my return journey to learn beta-ray
spectrometry. After reaching Uppsala I met the
Director Prof. Kai Siegbahn whose father Karl Manne
Siegbahn had won the Nobel prize in 1924 for his
work on X-rays. (Later Prof Kai Siegbahn went on to
win the Nobel prize in 1981 for his work on ESCA ).
During our meeting Prof. Kai Siegbahn asked me if I
would like to attend the forthcoming Nobel Prize
award ceremony in Stockholm on Dec 10, 1963. I
readily thanked him and got an invitation card and
attended the award ceremony in which E.P.Wigner,
Maria Goeppert-Mayer and J.H.D. Jensen were given
the 1963 Nobel Prize in Physics by the King of
Sweden. It was the grandest and most graceful solemn
ceremony that I have ever attended. Later the Nobel
laureate, Prof Maria Goeppert-Mayer visited IIT
Kanpur in the 1970's to give a course of lectures on
nuclear structure and we had opportunity to hear her,
154

ask questions and know her closely.
As a research assistant in T.I.F.R. during 1958, I used
to record beta-ray spectra during the day and calculate
it in the night using Frieden electro-mechanical
calculator borrowed from a senior scientist. (There
were no digital computers or calculators at that time!).
One night I was doing these calculations when I
perceived that somebody is standing by my side. I
looked up to see a tall, blue-eyed, white person
smiling. He introduced himself politely as Hannes
O.G. Alfven from Sweden who was invited by Dr.
Homi Bhabha to give lectures on magnetohydrodynamics (plasma physics) at T.I.F.R. Dr.
Alfven wanted to use the calculator machine when it
was free, and we worked out a schedule so that we
could share the same machine every night. I tried to
attend his lectures but found the subject very
complex. Actually his work on magnetohydrodynamics became known as Alfven waves etc
and was used as a valuable theory for explaining
energy production in the sun and in designing a fusion
reactor to produce nuclear energy on the earth.
Research work by Prof Alfven was recognised and he
was awarded Nobel Prize in physics in 1970. Later in
his life, Prof Alfven devoted himself to campaigning
against the proliferation of nuclear weapons.
During my M.Sc. studies (1956) at the College of
Science, Nagpur Prof. G. Herzberg, well-known
spectroscopist from Canada, was invited by my
mentors Dr. M.R. Bhiday and Dr. V.G. Bhide and they
asked me to spend maximum time with him. He gave
a lecture, which I did not understand. Later I was
taken to the airport to see him off. While waiting for
his flight at the Nagpur airport all of us had coffee and
Prof. Herzberg told us about the recent trends in
physics. Prof. Bhiday told him that Mr. Singru wanted
to pursue a research career after M.Sc. and requested
Prof. Herzberg to give me some advice and guidance.
Hearing this Prof. Herzberg paused, blew smoke rings
from his cigarette, patted my hand ,looked kindly into
my eyes, and said “Young man , never be greedy in
life!”. Frankly it was an unexpected advice!! I had
expected him to counsel me about which area of
physics I should work. However I soon realised that
IAPT Bulletin, May 2021

one-liner advice from such wise men are golden
nuggets! Of course it took me several years in my life
to discern the thin line dividing ambition and greed!! I
must add that Prof G. Herzberg was awarded Nobel
Prize in Chemistry in 1971.
The first Pakistani and Muslim scientist who won a
Nobel prize was Prof. Abdus Salam, a theoretical
nuclear physicist. He was born in Jhang (now in
Pakistan) in 1926. After a brilliant academic career he
obtained Ph.D. degree from University of Cambridge
in 1952. He shared the Nobel Prize for physics in 1979
for his theory of electro-weak interaction. During
1972-74 he led the research group working on
peaceful uses of nuclear energy in Pakistan, and
indirectly helped Pakistan to develop their atom bomb.
However he left Pakistan in 1974 forever because he
belonged to the Ahmadiya sect of Islam, and
Ahmadiyas were being persecuted in Pakistan. Later
h e b e c a m e t h e F o u n d e r- D i r e c t o r o f I C T P
(International Centre for Theoretical Physics) located
at Trieste Italy. ICTP was formed to support physicists
from third world countries. I was fortunate to visit
ICTP Trieste on a 3-month fellowship in 1975, and as
was his practice to interact with each visiting Fellow,
Prof Salam invited me one day for lunch in the ICTP
cafeteria and discussed about my research activities
etc. I was greatly impressed with his personality.
In the end I must narrate my meeting two brilliant
physicists who genuinely deserved Nobel Prize but
were denied it. First was Prof. E. C. G. Sudarshan
whom I met at his office at the University of Texas at
Austin. Prof. Sudarshan was nominated 9 times for
Nobel Prize but was not selected. His major research
in areas like V-A theory, quantum optics, tachyons
(particles travelling faster than light) are considered as
pioneering research in physics. The Nobel prizes in
physics that were awarded in 1979 (for unification of
weak and EM interaction) and in 2005 (for quantum
theory of optical coherence) were based on the
research first done by Prof. Sudarshan, but he was
ignored. Representations were made to the Nobel
Committee against this injustice but of no avail. To
quote Prof. Sudarshan, “If you gave a prize for
building, should not the fellow who built the first floor
155

be given the prize before those who built the second
floor?”

Yang for their theoretical prediction, Prof. Wu was
ignored by the Nobel Committee although her
experiments verified the theory. I visited her
laboratory at Columbia University in 1963, and had
discussed my Ph.D. work with her and was given
valuable advice...

Prof. (Mrs.) Chien-Shiung Wu of Columbia
University was one of the giants in experimental
nuclear physics. Her Co-60 experiment in 1956 was a
paradigm shifting experiment which proved that
parity is not conserved in beta-decay (weak
interaction). The non-conservation of parity was
hypothesized by two theoretical physicists, Dr. T.D.
Lee and Dr .C.N. Yang earlier in 1956. While Nobel
Prize in physics for 1957 was awarded to Lee and

In the above I have narrated my precious moments
with some giants in science. As we all know the slogan
for recruitment in the US Navy is “Join the Navy and
see the world”. My life experience has taught me “Join
physics research and meet Nobel Laureates”.

*****

Invitation to Join NANI as Resource Person

Announcement

in upcoming program Series on Photoelectric Effect

National Anveshika Network of India (NANI) has decided to celebrate the Centenary year of Einstein getting Nobel
prize in 1921 for his theoretical work on Photoelectric Effect. A series of Webinars will be conducted in all parts of the
country (Regional Language preferred). The target is to reach 120,000 audience. The following areas are identified for
such webinarsA. The history of photoelectric effect: Hertz observation of photoelectric effect, Philip Lenard's
experiment(Nobel Prize 1905), Robert Milikan's experiment (Nobel Prize 1923)
B. Einstein's 1905 paper and the place of photoelectric effect in it
C. Applications of Photoelectric effect
D. Demonstration of Photoelectric effect usinga home made electroscope and a UVC lamp
Apart from these, several competitions are being planned for students.
We invite IAPT members to join in this program as Resource person and conduct webinars on various aspect of
photoelectric effect and Einstein's photon theory to the students and teachers in their region.
Interested members may kindly write an email to Jitender Singh jsinghdrdo@gmail.com, Program Coordinator,
showing their willingness to be in the Resource Persons Team.
H. C. Verma
Coordinator NANI
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Article

Modeling as a Technique to Aid Alternative Conceptions in Physics
R. K Nayak
PGT(Physics),DMS, RIE, Shyamla Hills, Bhopal-13

nayak.rajakishore@gmail.com
Abstract
A case study was conducted taking a group of 27 class 12 students of DMS, Bhopal to explore the effectiveness of
modeling technique called 'Tractor vs. Car and Tall man vs. Child' as a classroom technique to help students form
alternative conceptions about abstract concepts in physics. An attempt was made to look at the existing refraction and
dispersion related concepts of the students through iterative inquiry approach. The conceptions of students about
dispersion were explored through a series of inquiry questions like: what is dispersion? What is the sequence of
appearance of colors on the screen after dispersion of white light by a prism? What are the probable reasons for such
appearances of color? What may be the basic causes of dispersion? What are the laws of refraction? Do they find
situations in their daily life similar to refraction? Though students had already studied the concepts, still most of them
could not comprehend reasonable and logical answers to most of the questions. At best they could recall some stray
answers which they could not defend when cross fired with counter questions. Later on a modeling technique called
'Tractor vs. Car and Tall man vs. Child' was introduced to help students form alternative conception about the
phenomenon called refraction and dispersion. Daily life situations like students in play ground, students exiting from
school as the last bell goes, a car obliquely entering a patch of sandy road from concrete path were part of modeling
techniques used in class. This enabled all students to form concepts like what happens to the direction of path of light
when it travels from rarer medium to denser medium and vice versa; most of them could demonstrate their
understanding through reasonable and logical answers to all sorts of critical counter questions.

Introduction
The succession of our thoughts is not arbitrary, but
governed by laws- sometimes those of association,
sometimes those depending upon a purpose in our
thinking[1]. Modeling situations using quantities,
shapes and forms are the best use of mathematics[2].
This is important as an application of determinism to
mathematics. I suggest the use of induction for arriving
at general laws in physics. As against Plato, Hobbes
holds that reason is not innate, but is developed by
industry[1]. I tried to understand the attitude towards
concepts of physics through Hobbe's lens. Due to the
interactions between the objects in a system or with
objects outside a system, the system may change in
some manner. However, in a traditional physics class
students do not have a clear understanding of what the
word model means, and thus do not appreciate the role
of this notion in physics[3]. In physics education,
modeling of phenomena for investigations and problem
IAPT Bulletin, May 2021

solving has been done mostly by Hestenes and his
colleagues[4]. He defined a model in the following way:
A model is a surrogate object, a conceptual
representation of a real thing [5].Models are also
significant in developing scientific inquiry skills by
helping students formulate explanations and evaluate
data as stated in the National Science Education
Standards [6]. The technique fully engages students
mentally and physically and helps them develop a
deeper understanding.

Objectives
To explain the concepts related to laws of refraction,
dispersion, and refraction with the help of modeling
the process.
Ÿ To encourage students to use modeling as a
technique to connect known situation to abstract
concepts.
Ÿ

157

Hypothesis
Ÿ Students face difficulty in recalling, comprehending
and applying the concepts and facts related to the
laws of refraction, dispersion, and refractive index
of material with respect to different colors.
Ÿ Modeling of process technique can help the students
in construction of knowledge about these concepts;
they can recall, relate, and apply the concepts with
ease.

Methodology
This is a case study with one section of class 12 physics
students. There were 28 students. Iterative inquiry
approach was used to explore the depth of their
understanding about the concepts like laws of
refraction, dispersion, and refractive index of medium
with respect to different colours. Intervention in the
form of a model of an interaction was designed and
given to the section of students in about 40 minutes. The
entire process constituted 70 minutes.
Intervention
Modeling situation for convex/concave: Teacher
wanted to know whether students were well versant
with the terms used in optics. You know what is optics;
one student – light. I think you have studied the concepts
like convex, concave and plane mirror. Teacher curved
his own palm and showed the students (the part caved
in). Think the backside skin is the silver coating and my
palm is made up of glass. What type of mirror is it?
There were mixed response from class. The teacher
asked each group of students to support their answers
with logic. One student tried but failed to connect the
concept. Teacher gave them the hint to analyse the word
CONCAVE as CON - CAVE; Cave means gumpha(the
portion bulged in). Look the palm is bulged in (not out);
so its concave. The teacher rotated the palm; this time
the outer part of the curved palm faced the students; look
this part is bulged out (like the outer of foot ball). Now if
its silvered from inside that is the concave part then it
behaves as convex mirror. For example, if you sit inside
a foot ball, then concave part is visible; if you look from
outside convex part is viewed. The centre of foot ball is
centre of part cut from it (convex or concave mirror).
What is the difference between mirror and lens? What
IAPT Bulletin, May 2021

happens when light is passed through a prism?
When a screen is placed behind the prism, in which
sequence VIBGYOR is found; top – Red or bottom –
Red. Students' opinions were divided. Can you provide
tentative explanation for why do you expect RED at the
top of screen or VIOLET at the bottom? Student
response: red color has maximum wavelength; so what
(teacher). Students could not comprehend that due to
maximum wavelength RED deviates minimum from
path. What ability the prism has got so as to be able to
disperse the light? Do all colors of light travel inside the
medium (say glass) with same velocity? Assume that the
entire world does not know about the velocity of
different colors in glass; let us try to theoretically predict
their relative velocities in glass from their wavelength.
We know that red has maximum wavelength and violet
has minimum wavelength. Let us relate to a daily life
situation – Tractor with large wheels and a car with small
wheels. Imagine both were moving with same speed on
plane concrete road and all of a sudden a patch of muddy
rough road came; tractor's speed remains less affected in
comparison to car. Meanwhile the car with small wheels
is likely to deviate (teacher deliberately use this word)
from it's original path more in comparison to tractor with
large wheels. It's something like large wheel of tractor is
likely to less interact with the muddy road; since tractor's
wheel undertakes lesser number of rotations as
compared to car to traverse a fixed path. The large wheel
of tractor can be modeled with larger wavelength of
RED and small wheel of car can be modeled with the
smaller wavelength of VIOLET. The way a tractor can
travel a rough patch of road with more speed and less
deviation taking into advantage of its larger wheel size
as compared to a car with smaller wheel size; the same
way RED color is supposed to travel at more speed and
less deviation compared to VIOLET color. Another
thing whenever speed would be more deviation would
be small. You can think of two cyclists one with higher
speed and other with lesser speed entering into a patch of
sandy road/ a patch full of water simultaneously from
pucca/concrete road; what is expected the cyclist with
higher speed is less likely to deviate from its original
direction and the cyclist with lesser speed is more likely
to deviate from the original direction. Another situation
may be a tall man and a child trying to make their way
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through a crowded place; its more likely that the tall man
can disperse the crowd easily and less likely to deviate
from its path; whereas the child is more likely to get
deviated from its path. Tall man is modelled as larger
wavelength of RED colour and child as smaller
wavelength VIOLET colour. Red colour is least
deviated and violet is most deviated.

Modeling situation for Laws of Refraction:
Imagine the two front wheels of a car entering rough
patch of road from concrete road (Figure 1).
Wheel A enters the rough patch earlier to wheel B; speed
of wheel A reduces where as speed of B remains as it is.
Keeping in mind the centripetal force the car is likely to
turntowards A; this situation is compared with light
travelling from RARER medium to DENSER medium
bends towards normal. Similar way the converse
situation can be described; light travelling from
DENSER to RARER medium bends away from normal.

concepts and few terminologies. Short versions of long
definitions were provided along with connections to
daily life situations. I told them to search for similar
vocabularies from their daily life; several examples
were put to show the relation between daily life situation
and terminologies used in optics. They could connect the
concepts and construct knowledge. Almost everybody
was participating in the iterative inquiry. They were
thinking and giving their versions of interpretation. At
times I was correcting with their help the missing links in
their argument. They were made to visualize the basic
cause of dispersion. Do all the colors of light travel with
same velocity in a glass? Why? They had an answer
now. Right from RED color to VIOLET color must have
wavelength in descending order (given the fact that on
screen placed behind prism VIBGYOR is from bottom
to top). Students could relate and counter relate
wavelength, deviation, speed, refractive index of
material, change in direction of path due to refraction
with the help of modeling the respective situation.
Several modeled situations were used to firmly establish
the connection between different concepts.

Conclusions and Implications of the Study

Refraction from rarer to denser medium
Results and Discussion
When students were asked simple factual questions like:
what is dispersion? Most of the students were not able to
relate their physics terminologies to their daily life
situation. About 8% students were little bit aware of the
IAPT Bulletin, May 2021

Modeling of interaction proved to be a potential and
effective tool to initiate students to new abstract
concepts in optics. It encouraged students to construct
their concepts through connection to known and
comprehensible physical situations; they could get
conversant with the concepts and phenomena; they
could respond to critical questions related to optical
phenomena. The modeling of interactions is rather
subjective in nature which needs to be handled and
steered keeping in mind the step by step participation of
students in drawing logical conclusions. The teacher
needs to have a wide range of knowledge to form critical
questions related to the concept so as to create cognitive
conflict; to resolve these conflicts teacher would make
intelligent use of modeling. It makes the students
curious, arouses interest towards physics, and creates
small continuous challenges for them.
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Report (RC 12 A)

National Science Day Celebration

Date: 25.02.2021Duration: 11.30 AM – 1.30PM
Venue:Alumni Association Hall, SJM College,
Chitradurga, Karnataka
Audience: 150 students of UG (B.Sc.,) and 6 faculty
members of Physics and Chemistry (UG)
Invited speaker:P Nagaraju, Professor of Physics
(Rtd), Vijaya College, Bengaluru
Department of Physics SJM College and RC-12
organized a special lecture on Sir C V Raman and
Raman Effect. Program started sharply at 11.30
amwith a brief Inaugural function. Prof Nagaraj of
Chemistry Dept welcomed the gathering. Dr K C
Ramesh, Principal spoke about the importance of
Science activities and the contributions by indian
scientists. Prof H K Shivappa,Vice Principal
addressed the gathering and Prof L Srinivas, HOD of
Physics proposed the Vote of thanks.

speaker. The speaker Nagaraju, initially mentioned
the importance of National Science Day
th
celebration,every year on 28 February in our country.
He gave a brief account of the early life of
Chandrasekhara Venkata Raman. He explained about
the experiment conducted by Sir C V Raman and the
presentation of his work in Central College at
Bangalore. He mentioned about the Raman Research
Institute (RRI) and the works carried out by the
Scientists in various departments. He explained more
about the Light and matter lab and the experiment on
LASER cooling of atoms. He advised the students to
visit the Raman Museum and the collection of variety
of stones collected by Sir C V Raman. Healso
mentioned about Indian Scientists and Nobel laureates
Venkata Raman Ramakrishnan and S Chandrasekhar.
P. Nagaraju

Prof Surendra, of Physics Dept. introduced the
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Article

Lab Work (in Schools) and its Assessment
V. B. Bhatia
Former Professor of Physics, University of Delhi, Delhi
vbbschoolphysics.weebly.com

Lab work is one of the highly neglected areas of our
curriculum. Let us remember that science is an
experimental discipline: No theory can survive if it is
not experimentally verified in laboratories all over the
world. It is very painful for me, therefore, that our
science students and teachers do not take Lab work with
the seriousness that it deserves. To train students of
science in experimental skills is of paramount
importance.
The Lab work can help develop the following skills
among students:
1. Accurate measurement of mass, length, time
and other quantities like temperature.
2. Planning an experiment.
3. Presentation of data in tabular form.
4. Ability to use tools of calculation (e.g., log
tables).
5. Sharpening self-expression by discussing
results of experiments and drawing inferences.
6. Boosting self-confidence by formulating and
asking relevant questions.
7. Making good graphs and interpreting them.
Measurement
All measurements ultimately boil down to knowing the
least count of the measuring instruments. Therefore, I
believe that least count is such a useful concept that
students should practise by finding the least count of all
measuring instruments available in the laboratory, such
as cylinders, travelling microscopes, etc.
•

This will lead them to the simple expression:

•

Unfortunately, many books and teachers do not
instruct properly as to what precision a
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particular measurement may be required in a
given experiment.
A case in point is the measurement of the length of a
simple pendulum.
Some teachers and textbooks lay great stress on the
precision with which the length of the hook and the
radius of the bob is to be measured. As a result,
students spend inordinately long time in measuring
these lengths. This is not warranted. Remember that
the combined length of the hook and the bob is a few
cm, much smaller than the length of the string. So, a
small error in the measurement of these lengths is not
going to cause a significant error in the result. This
implies that if the bob is an irregular small piece of
stone or metal, you may just guess its size and use it
without causing much error in the measured value of
g. Actually, as the calculation of theoretical error in
the experiment shows, the result is more sensitive to
the accuracy in the measurement of time because it
occurs as square in the formula for g.
Planning an Experiment
Before we start the actual experiment, it is a good idea to
do a rough/preliminary experiment. Suppose we wish
to verify Ohm's Law. We are given the conductor in the
form of a wire, say. We do not really know what kind of
voltmeter and ammeter we need to use.
Suppose the source of voltage is a battery of 2 volts.
Then we need a voltmeter of range not exceeding 2.5 or
3.0 V. A 0 – 10 V range voltmeter may have a least count
that may not be precise enough for our purpose.
Now apply 2 V across the conductor and see what the
current is like. Suppose the current is smaller than 1 A.
Then we need an ammeter of range 0-1 A or 0-1.5 A, so
that the precision of measurement is adequate for our
purpose. Obviously, an ammeter measuring 10 A will
have least count that is too coarse for our need.
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So, a little preliminary experiment can tell you the kind
of instruments you might need for your experiment.
Take another example. Suppose we are asked to find the
focal length of a convex lens. Suppose we are given the
freedom to choose the lens from the ones available in the
lab. How do you go about it?
Suppose the optical bench is 100 cm long. If we place
the lens in the middle, then we have 50 cm space for u
and v each. You can easily calculate that if the focal
length of the lens is 20 cm, available u values will be
crowded around 40 cm.

This is not a good plan.
If the lens has focal length 15 cm, or, better still, 10 cm,
we have better chance of well-separated (u,v) pairs of
observation.

So, a little planning can help us perform the
experiment better.
In the above examples it was assumed that the students
are free to choose the apparatus they need for the
experiments assigned to them. There is some merit in
this suggestion. Students can plan their experiments
only if they are allowed to choose the apparatus they
require. This can be possible only when the labs are
well-equipped. Hopefully, funding authorities will
realize the importance of practical work and will release
enough funding for this to become possible.
Presentation of Data
As an example, consider the data acquired in finding
the focal length of convex lens.
Remember that as the distance of the object increases
from the lens, the distance of the real image decreases.
Table 1, with jumbled values of u will not easily show
this trend. It is advisable to increase the value of u
systematically.
Table 1

Table 2, with values of u increasing, from minimum to
maximum, will show the trend of decreasing values of
v. However, values of u do not increase
systematically; the increase is uneven.
Table 2

Table 3 shows some improvement. The values of u are
more systematic than in the previous two Tables. It is,
however, advisable to increase the value of u such that it
might help in drawing good graphs.
Table 3

In my view, Table 4 below is the right way of choosing
values of u. When it is in our power to select values, why
not divide the available interval in equal parts and
choose values which are well spread out? These values
will also be good for drawing a graph, if desired.
Table 4

Ability to Use Tools of Calculation
Once observational data has been acquired, the student
is required to calculate the result by using the relevant
formula. For example, we wish to calculate the focal
length of a convex length. We plug in u and v in the lens
formula:

•

First check that the formula is correct. It is easy
to confuse with the formula for spherical
mirrors

•

Once satisfied that the formula chosen is
correct, think of signs of u and v in accordance
with the sign convention used in deriving the
formula.
According to this convention applied to a lens, u

•
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is negative while v for a real image is positive.
• So, calculate f for each pair of (u, v) values and
then find the average of all the values so
obtained.
• Our first check for the calculated f is that it must
be positive for a convex lens.
• For a second check, we calculate v for any value
of u from the data Table and the calculated value
of f and check it with our observations.
• For another check, we can calculate f from the
graph of v vs u (see figure next).
In this case, calculation is simple. However, in other
cases the student might need to use Tables of
Logarithms, Anti-logarithms and Trigonometric
functions. He/she must be conversant with these tools.

Making good graphs is an art and this art must be learnt
as early as possible. Unfortunately, even in higher
classes, many students cannot make good graphs. That
is why training in this art should start as early as possible.
On every possible occasion, students should be asked to
draw graphs, or be shown graphs and asked to interpret.
In our upper primary science textbooks, we have
followed this advice: students start learning this art from
class VII.
Reasons for the neglect of practical work in schools
As I was going to prepare this talk, I discovered that
NCERT has put together an excellent Manual for
Practical Work. The manual has all the necessary
instructions for Experiments, Activities, Projects and
major skills required for practical work.
I wonder, then, why practical work is not done in
schools.
As far as I have been able to gather, one or more of the
following factors may be responsible for the neglect of
practical work:
·

Ignorance and apathy of a large fraction of
teachers,

·

Ignorance and apathy of school management at
all levels,

·

Non-availability of adequate lab space,

·

Non-availability of good quality equipment and
instruments, and

·

Competition among schools in awarding more
marks to own students in practical
examinations.

Source: NCERT
Boosting Self-confidence
If lab work is structured as an exploration, then the
outcome of every experiment/project must be shared
with the class. This would generate lots of discussion,
questions and counter questions among the students.
Participation in such discussions should sharpen the
self-expression of students and boost their selfconfidence by formulating and asking relevant
questions.
Art of Drawing Graphs
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Due to thefactor listed last the practical work has lost
all meaning and the time allotted to lab work is a
complete waste.
As for the first factor, ignorance and apathy of
teachers, is concerned, our Teacher-Training Institutes
(TTIs) may be largely to blame. It is possible that the
faculty of TTIs themselves, being the products of this
system itself,
•

either fail to appreciate the importance of
practical work,
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•

or do not impart necessary training because
they themselves lack confidenceto handle
various pieces of equipment.

Obviously, the products of such TTIs will be unequal
to the task of handling practical work of the students.
It is a call for TTIs to pull themselves up.
•

•

•

Ignorance and apathy of school
management at all levels stems from the
ignorance of the nature of science as an
experimental area of knowledge. A lab in a
school needs space, a lab assistant and regular
funding. The managements may find this cost
prohibitive. I remember being asked once by a
highly placed authority in Delhi University if
we cannot teach science without labs because
they cost so much!
The management of a school measures the
success of the school from the number of their
students selected for IITs and Medical
Institutes. In the competitive examinations for
these institutes, competence in lab work is not
required. So, the management (and parents)
think that the practical work is a waste of time.
In their opinion, the time saved should be
devoted to preparation for competitive
examinations.
Non-availability of adequate lab space and nonavailability of good quality equipment and
instruments are real problems in which teachers
have little role to play.

Sometimes these problems may not be in the hands of
management, too. These have to do with lack of
funding and inadequate infrastructure for schools. I
hope that the governments (both at the centre and in
states)invests sufficient resources in improving
infrastructure in schools, including laboratories.
NCERT, the nodal agency overseeing teaching of
science (and other subjects) throughout the country,
along with SCERTs and other institutes concerned with
teaching of science, must ponder over the situation and
think of the harm that we are doing to students, to
cause of science and to the cause of development of
IAPT Bulletin, May 2021

our country at large. This point was made succinctly
by Dr. D. K. Aswal, Director, NPL, in his Prof Ved Ratan
Memorial Lecture in this series. Incidentally, the Late
Prof Ved Ratan was a strong votary of meaningful
practical work in science and its inclusion in all
competitive examinations.
NCERT and SCERTs must think of strategies to make
lab-work an important component of science learning
process. And any examination must include testing the
skills learnt in a laboratory.
In fact, I strongly suggest that NCERT should, in
consultation with architects and building planners,
draw up a plan of a model school building which
utilizes space optimally, since availability of space is
becoming more and more limited. This plan should
become a template for school buildings in the
country. It will obviate the need for schools to
consult architects for their building plans.
To test for their practical skills all the students who
appear in competitive examinations does seem
impossible.
However, if possession of minimal lab skills is made a
part of the counselling processes by the admitting
Institutes, it may be feasible. This way each institute
will have to deal with only a small number of
students. In my view, the institutes will benefit if they
admit students who have acquired minimal
competence in lab work.
Suggestions for Revamping Lab Work
· Make laboratories places of exploration rather
than of doing experiments with fixed outcomes,
· I have experience of students even in the
university who struggle with least counts (and
making graphs). So, make students familiar
with all pieces of equipment and instruments
(along with their least counts) found in the
laboratory and let them figure out their least
counts.
· Allot time to students for the experiments that
they would like to do in the laboratory (could be
part of projects or their own hobbies),
· Shift some theory topics to laboratory such as
random errors, non-ohmic devices, capillarity.
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·

·

(Incidentally, NCERT manual for practical
work covers random and other errors pretty
comprehensively. I do not know why,then,all
this needs to be repeated in the theory classes.
If taught as a lab course, it could use data
generated by students in actual experiments,
instead of simulating data.)
For each set of experiments, students should be
given worksheets which have all information
relevant to the experiments. The NCERT
manual has all the necessary writeups. These
can be adapted to worksheets. The worksheet
will also contain ready-made Tables where the
students will enter their observations. It may
also contain necessary sheets for drawing
graphs.
The students will keep these
worksheets in a file as record of their work.
This will save students the labour of preparing a
lab notebook.
If the suggestion of NEP 2020 to create a fouryear block is eventually accepted, we can
devote the first year of the student to pick up
skills for various kinds of measurement,
learning and practicing least counts, handling
equipment like lenses and mirrors, drawing
good graphs and interpreting them, etc. In the
second year, the student can be assigned
projects to be carried out in the next three years.
Since the student is to spend three years on the
projects, they can be delineated to consist of
tasks from simple to the more complex tasks.

Assessment of Practical Work
Let me now come to assessment of practical work. Here
we will need to make significant departure from the
current practices.
•

Outcome of the allotted experiment will not be
the sole criterion for awarding marks.

Ÿ

The assessment will include all aspects of the
experiment.

•

All aspects of the theory associated with the
experiment,
handling of apparatus,
various measurements involved,

•
•
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•
•
•
•
•

planning the experiment,
tabulation of observations,
calculations (including any sign convention),
verification of the result, and
explanation of the result (why the result is as it
is).

Experienced examiners and teachers can add a few more
tasks to the above list.
I shall explain how to put this procedure into practice by
taking a simple example. Parameters like those
enumerated below can be thought of about other
experiments.
Example of Assessment. Determination of the focal
length of a given spherical mirror.
I would like to know how the student:
•

handles the mirror (does the student hold it from
the middle, or from the edge),
• finds out what kind of mirror it is,
• if it is concave, whether the student finds the
approximate focal length by focussing rays
from a distant object,
• where on the optical bench the student places
the mirror in order that she/he has enough u- and
v- space for at least 5 – 6 observations,
• how systematically the student varies u,
• how the student records observations with
correct units,
• how the student draws the ray diagram,
• what sign of the calculated focal length the
student expects; that is, whether the student is
aware of the sign convention,
• whether she/he gets the result close to the
approximate value,
• if not, whether the student seeks an answer,
• whether she/he verifiesthe result obtained by
drawing a graph or by back calculations.
An experienced and vigilant examiner can add a few
more points.
Even this simple experiment has thrown up so many
parameters. It is possible that, given the number of
students to examine, the external examiner may not be
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able to pay attention to all these points. That is what
brings me to my final point.

employing him/her decide if they want a student who
excels in lab work.

Abolish annual practical examination; let the teacher incharge who has seen the students working throughout
the year, grade the students based on a range of skills
listed above and submit the list to CBSE. The rank (or
grade) will be shown separately from the score in theory.
This step will also avoid the tendency of the school to
award marks generously to own students.

I am aware that some of the points I have made may
be controversial. But if lab work has to be made
effective, then some drastic measures may have to be
taken. But one thing is clear; to push the agenda
outlined in this talk it is imperative that schools have
generous grants to set up well-equipped laboratories
where quality equipment and instruments are
available. I hope that NEP 2020 will release generous
funding to revamp labs and rejuvenate lab work.

Let the institute admitting the student or the one

*****
Report (Focus Anveshika, RC-11)

Anveshika Teachers Win Medals at National Level

Raman Science & Technology Foundation, National
Council of Teacher Scientist (NCTS) and A P J Abdul
Kalam National Council of Young Scientists, jointly
organized Indian Science Techno Festival (ISTF) –
2021 with the support of VIPNET, Vigyan Prasar an
autonomous organization of Department of Science &
Technology, Govt. of India, New Delhi from January
12th (National Youth Day) to February 28th (National
Science Day). In this festival,our Andhra Pradesh
FOCUS ANVESHIKA Science Teachers participated in
teacher category competition “Innovative Teaching
Learning Material (TLM)” and won gold, silver and
bronze medals. 60 teachers from various parts of the
country participated. Organizers selected only 14
teachers for the final round.

Dr. Joga Chandrasekhar Rao, lecturer in physics,
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Focus Anveshika Coordinator, and secretary RC-11,
Govt. Degree & PG College – Salur, Vizianagaram
District, won gold medal for his presentation of
Innovative TLM “Parallel Rays Producer”. The main
significance of this device is to produce the parallel rays
and to show the propagation of travelling of rays. It is
very easy and simple to make. It is low cost (Rs. 94/-)
and all the required materials are easily available in
market. It has 17 applications to teach and learn typical
concepts of optics in physics very easily.
Sri. Varanasi Srinivasa Rao,
PGT Physics, APModel School,
Tamada, Srikakulam District, won
silver medal for his presentation
on “Spherical Mirrors”. This
device (sheet) is available on
newly purchased appliances TV,

Fridge etc., when bent; it acts as aconcave and convex
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mirror. By using two parallel laser sources and by
changing the amount of bending, we can show how the
focal length (converging point) changes with radius of
curvature.
Sri. Panduru Venugopal,
School Assistant in Physical
sciences, Zilla Parishad High
School,Kancharam,
Srikakulam District, won
bronze medal for his
presentation of Innovative
TLM “Fourth State of
Substance – Plasma”. The
teaching tools are Plasma Globe, Tester, CFL, Old Tube
Light and Aluminum Paper.He explains how thunder
and lightning are formed in nature and how to easily

introduce Plasma, the fourth state of matter for lower
classes also.
Anveshika national coordinator Prof. H. C. Verma, all
Anveshika coordinators, and Dr. T Radhakrishna,
Principal and staff members of Govt. Degree College
–Salur, appreciated us.
J Chandrasekhar Rao
Secretary RC-11

Announcement

NATIONAL COMPETITION IN COMPUTATIONAL PHYSICS
(NCICP) – 2021
The annual IAPT competition NCICP 2021 will be
held during the Annual IAPT Convention. The details
of venue and dates of IAPT Convention-2021 will be
made available in due course of time.
Last date for submitting entry to NCICP is 31st July
2021.
About the Competition
This competition is open to teachers at School level, as
well as the UG and PG levels. The participant can be
even an M.Phil. / Ph.D. awarded / pursuing student or a
scientist from regional / national laboratory or a science
communicator in recognized institutions, etc. He / She
need not be an IAPT member. Nowadays Computers
play a big role in the teaching learning process and they
are used for carrying out virtual experiments,
simulations, analysis of experimental results,
acquisition of data, and so on. Computers also find
applications in numerical computations, data analysis,
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solving complex numerical problems in Physics,
iterative calculations and so on. A physics teacher can
use graphical presentations (like evolution of a cyclone
with time and other such phenomena) for enhancing the
understanding of the subject as well as improving
imagination skills of the students. Thus IAPT provides a
platform to the physics teachers to show their innovative
skills in computational physics and for development of
experiments by conducting such competitions at the
national level. INNOVATION is the main theme here.
The following kinds of experiments are included in this
competition.
1. Computational Mathematical modeling based on
softwares
2. Sensors /Actuators interfaced with Microprocessors
/PC
3. ANDROID/AUDRINO/PID/PIC based experiments
/applications.
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The work to be presented should be an original one
developed by the participant himself / herself. It can
even be a demonstration. A few selected entries will be
invited for demonstration at the annual IAPT
Convention, and the participants will be paid travelling
expenses for coming to convention venue as per IAPT
rules. In case of joint authors only one participant will be
eligible to receive TA from IAPT. The selected
participants will have to come with the setup of
experiment for final evaluation to be made during the
Convention-2021, and also the demonstration.
The best three presentations will be given cash awards
of Rs. 5000/- , Rs. 3000/- & Rs. 2000/- respectively and
a certificate. DECISION OF THE JUDGES WILL BE
FINAL.
The detailed entry should be sent only by email as an
attachment to, Prof. P. D. Lele, Coordinator NCICP at
the mail id, pdlele@hotmail.com
How to submit the entry
There should be only two pdf files to be attached to the
email.
The First file must be named as “bio-data”. It should
contain 1. Title of presentation, 2. Name(s) of the
participant(s), 3. Institutional affiliation of each
participant, 4. Address for correspondence, 5. Mobile
Number (s) 6. All the authors must sign the following
declaration; “The proposed work is original, designed
and developed by the participant(s) and not published /
submitted elsewhere.”

The second file must be named as “Experiment”. It
should contain detailed write up of their work (along
with the computer program if any), i.e. detailed theory
with diagrams, procedure, observations, calculations,
graphs, results and references. There is no limit on the
number of pages. The participant should write his/her
name, name of the institution etc at the end of this file.
Please mention the innovation you have incorporated
and its importance in teaching physics as a tool.
Please use Times Roman font size 12, spacing 1.5 and
margins should be appropriate.
For any query you can contact the competition
coordinator.
The abstracts of selected experiments will be published
in IAPT monthly Bulletin (ISSN 2277-8950) after the
Annual Convention.
Last date for entries to reach is 31st July 2021. Your
cooperation to abide by the last date will be highly
appreciated.
NOTE: Since NCICP 20 was cancelled, the
participants who have sent entries are allowed to
participate at NCICP 21 with the same work.
However, they need not send the fresh entries. They
should send email regarding the entries to the
Coordinator, NCICP before the last date.
P.D. Lele
Coordinator, NCICP
pdlele@hotmail.com, 094092 883

Announcement
NSSP 2021

Announcement
Khandelwal Science Stage Shows

IAPT National Student Symposium on Physics,
conducted annually by IAPT will be held this year in
Vijaya College, Bengaluru, Karnataka in the month
of Aug/Sept 2021.
The exact date and other relevant information will be
published in the next issue of the Bulletin.

Entries are welcome to the Program in the form of
your 20 minutes Videos of SSS.
Ananthakrishnan
Convener(+919447243054)
trananthan@yahoo.com

P Nagaraju
Vice President South Zone
IAPT Bulletin, May 2021
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Report (RC-12A)

Activity Based Physics Concepts Learning and Teaching
One Day Experimental Workshop for School Teachers

Date: March 24, 2021
Participants: 92 higher primary School Teachers of
Tumkur Disrtict and 6 local College
Teachers
Resource persons: Sri HR Madhusudan,Jawaharalal
NehruPlaneterium, Bengaluru,
Dr R Ananda Kumari, Principal (President Sub RC
12A), and
Dr PNagaraju, Vice president, IAPT South zone
Venue: Sri Shivakumara Swamiji Auditorium,Sri
SiddagangaCollege of Arts, Science and
Commerce (SSCASC),Tumkur
Organizers: Department of Physics, SSCASC, Tumkur
and IAPT RC 12A
The formal Inauguration of the Workshop began with
the ceremony of watering the plant by the guests Sri T K
Nanjundappa, Hon.Secretary, SreeSiddaganga
Education Society, Tumkur,Sri C Nanjaiah, Deputy
Director of Education Department,Govt of
Karnataka,Tumkur District, Dr R Ananda Kumari and
Dr P Nagaraju.
Dr.Shivaprasad of SSCASC welcomed the gathering.
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Chief Guest Sri T K Nanjundappa stressed that teachers
should be able to teach both theory and experiment
concerned, only then students would understand and
remember the concepts. He recalled the famous quote I
do and I understand..!. He appreciated the IAPT for
organizing the activity based work shop like this. The
guest of honor C Nanjaiah expressed that, all these years
the workshops were being conducted for High School
and Pre University college teachers only. But for the first
time, the work shop has been organized for Higher
primary School teachers inTumkur District and for this
he thanked RC. He also said that IAPT is sharing the
responsibility of the Government and therefore,
whatever help is required, he is ready to do.
Dr P Nagaraju talked about the contributions of IAPT in
promoting Physics education in the country and also
about the Examinations leading to International and
Asian Olympiads. He also mentioned about NGPE and
Junior Science and Astronomy exam.DrAnandaKumari
gave a brief introduction of the programme.She said
that Swamiji of Sri Siddaganga math always
encouragesthis type of activities and the management is
also supportive.The Inaugural function came to a close
with vote of thanks by Prof Snehashree of SSCASC.
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After the Tea break, the academic sessions started. In the
forenoon session (Session-I) Sri H R Madhusudan,
online presented his views on 6th and 7th standard Text
Books. Because of COVID -19,he couldn't come to the
workshop physically. He said that text books in higher
primary are based on three fundamental approaches
namely: constructive, spiral and integrated. Further,
they arein line with NCERT and National curriculum
frame work (NCF 2005). He said that these books are
focusing on (i) Daily life experiences and
environmental concerns (ii) diagrams to illustrate the
behavior (iii) Physics as an integrated subject (iv)
number of activities. In addition to the activities
mentioned in the Books, he suggested some other
activities, which are of day today observations with
respect to different chapters.
After the lunch break, in Session-IIhe continued for
about half an hour and showed some experiments to
illustrate different types of motion. He demonstrated
various types of motion by using the seed of Mahagani
tree. He also demonstrated
motion of a bob on an
inclined plane. In the
Session-III, Dr P Nagaraju
explained the basic concepts
of motion and various kinds
of graphs encountered in
Physics. Infact, this was an
interactive session on graph
plotting. Several teachers
interacted with him for
plotting different types; like
linear graph and nonlinear
graph. Further, he discussed
in brief about the SI units in general and units of
Mechanics in particular. He also discussed about the
time measurement by using shadows and made a
mention about JantarMantar in New Delhi. Teachers
wanted some clarification on the effects of electric
IAPT Bulletin, May 2021

current such as heating effect, magnetic effect and
chemical effect. The magnetic effect of electric current
was discussed in detail. Further, the discussion was held
on weather, Climate, Climate change and adaptation of
animals in different Climatic conditions and a brief
discussion was held on Cyclone.
The Session-IV was dedicated to demonstrate the
pedagogy of teaching. DrKumari explained how a
teacher can help the students to learn basic concepts of
light. Nearly 25 Hands on experiments were
demonstrated. The experiments included – plane mirror,
concave mirror, convex mirror. She showed, with the
help laser beam, how reflection takes place in these
mirrors? And explained the nature of the image, whether
real or virtual image. The teachers got their doubts
clarified. In order to understand refraction: convex lens,
concave lens, glass slabs were used, they were able to
see the difference between the real image and virtual
image. Total internal reflection was also explained with
demonstration. The real power of physics demonstration
was proved in this session. The take home message was
on the beauty of innovative experiments and their role in
understanding the basic concepts of physics.
The feedback of teachers about the workshop was
excellent. They said, this activity based workshop
helped them in clearing their queries of theoretical
knowledge and wished that the workshop could be for
longer duration for more interaction.
Dr Kumari, coordinated the workshop and thanked all
the participants, resource persons, the deputy director
for permitting the teachers to attend the workshop. She
also gratefully acknowledged the Management and
Swamiji for their full support and encouragement in
organizing this workshop.
R Ananda Kumari
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EXAMINATION 2020-21 SUPPLEMENT
As a new initiative, this year we are presenting the whole data about examinations conducted by IAPT at one place
IOQ 2020-21 Part I (NSE)
1. IOQ 2020-21(Summary & State wise cut oﬀ)
2. State-wise Enrolment of IOQ 2020-21 Part I (NSE)
3. National Toppers of IOQP 2020-21 Part I (NSEP)
4. National Toppers of IOQJS 2020-21 Part I (NSEJS)
5. National Toppers of IOQC 2020-21 Part I (NSEC)
6. National Toppers of IOQB 2020-21 Part I (NSEB)
7. National Toppers of IOQA 2020-21 Part I (NSEA)
8. State Toppers of IOQP 2020-21 Part I (NSEP)
9. State Toppers of IOQJS 2020-21 Part I (NSEJS)
10. State Toppers of IOQC 2020-21 Part I (NSEC)
11. State Toppers of IOQB 2020-21 Part I (NSEB)
12. State Toppers of IOQA 2020-21 Part I (NSEA)
13. Students of IOQA 2020-21 Part I (NSEA Group A) shortlisted for evaluation of IOQA 2020-21 Part II (INAO)
14. Students of IOQA 2020-21 Part I (NSEA Group B) shortlisted for evaluation of IOQA 2020-21 Part II (INAO)
15. Students of IOQC 2020-21 Part I (NSEC) shortlisted for evaluation of IOQC 2020-21 Part II (INChO)
16. Students of IOQB 2020-21 Part I (NSEB) shortlisted for evaluation of IOQB 2020-21 Part II (INBO)
17. Students of IOQJS 2020-21 Part I (NSEJS) shortlisted for evaluation of IOQJS 2020-21 Part II (INJSO)
18. Students of IOQP 2020-21 Part I (NSEP) shortlisted for evaluation of IOQP 2020-21 Part II (INPhO)
NGPE – 2021
19. NGPE – 2021: State Toppers
20. NGPE – 2021: National Toppers
21. Registered Centres of NGPE - 2021
B P Tyagi
Chief Coordinator (Examination)
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Dr Vijay V Soman
Coordinator NSEJS
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Prof B P Tyagi
Chief Coordinator (Examination)
Email IF : iapt.nse@gmail.com

Dr Vijay V Soman
Coordinator NSEJS
Email : nsejs.ngp@gmail.com
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Prof B P Tyagi
Chief Coordinator (Examination)
Ph: 9837123716, bptyagi@gmail.com
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Dr Anil Kumar Singh
Coordinator NGPE
Ph: 9415630904 / 8299776770
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Prof B P Tyagi
Chief Coordinator (Examination)
Ph: 9837123716, bptyagi@gmail.com
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Dr Anil Kumar Singh
Coordinator NGPE
Ph: 9415630904 / 8299776770
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