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A person who suffered a rare
motor neuron disease called
Amyotrophic Lateral
Sclerosis (ALS), since age of
21 years predicted few years
to live, braved life to keep the
death away for 55 years. He
became a star cosomologist
while living and shall remain
for ever a guiding star in
cosmos even after his death
on 14t March’2-18

Mother does not discriminate
between her children, rich or
poor, physically fit or special,
bright or dull, beautiful or
ugly, fair or dark.

She cares for all her children
equally well.

Let us awaken to take care of
our mother and the supreme
mother, the Mother Earth,
which is ailing, yet supporting
our living to the extent it can.

It is our personal and social
responsibility to live everyday
as World Earh Day and just
not on 22nd April.
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tim for the PBest, but...

Conceptual Representation
Online Mentoring of An Ideal Smart Training
From Texas Interactive Online Mentoring Sessions Center

. (IOMS)
An Initiative To Bridge Gap between

Passionate Teachers

and
Desperate Students
A Selfless Endeavour

to
Demograt:ze Education ; o Laaie e
with a sense of Center

.Compalible Desk-Lap-lop
2. WebCam
3. Speakers
4. USB Microphone
5. Qverhead Projector.
6. Wacom Tablet Pen with
Wireless Accessory

7. UPS | For continuous Powar Supply
to cormputer, inbemes madem and LAF)

AND

Equipments at Mentoring Center
1.Compatible Desk-Lap-tap

2. WebCam
3. Headset with Microphone
4. Wacom Tablet Pen

AND

Broadband-Internet Connect]
Minimum Bandwidth: & Mb
Monthly Data Capacity: (1
Here, N= No of Hours of M.

Personal Social Responsibility (PSR)

Cloud WebEx
(Internet Connected)

of Monthly session

Primitive
Mentoring

Important Links
1. Good Internet

Caonnectivity
(Preferably-Wired
Broadband
Connection, or 4 G
Mobile)- Exclusive
2. Subject-wise

Coordinator for

Each Session to _ . v i 4 on http: .

Bridge Learning 2 S i o s R WWW, . :[:'I'.ts;c?-'i rita.i
Gaps between e - : e : ; LLonticls
Mentor & St

1. Free and Open to all to
adopt. Modify, Change, Use
or Take-away
2. Welcomes participation,
promotion and facilitation on
Zaro-Fund-Zero-Asset
(ZFZA) basis
3. Maore details on
Technological and
Operational — please write

Learning
Centre - 3

mail.com
)g Centre
Screen Display at We start 'Wlth what is avauable in ground
RKM School, SItamagram Aim at best Grooming for - ilcli
G““t“" : Unprivilegeds
! : ebome better artd-moré ieconomical, but Tl
£y Sultab &)FOMS! S8tup 19 rdach Unprivilegé

‘h’

Learning Centre
With Projector Display
{Widely Practiced)

.. Statt, without [oobln.‘g time, with whatevex i available.
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22 39 &7 [T &Y a¥ gedifead & §9 H HATIT ATl & |
SHHT EATA aY 1970 H AT M| 37 &t 1 FAA & IS
322 & T 7 QT & qTaRuT hr &t & i SIereeh §a |
STes8 AoHe Teh TANHT WA A| 3o 1ol TATALOTHLETThT
TSET ToisT H 8T & &9 7 Ssat & g & Ak R 3@ et
I HeATel T FATT AT AT| 3ToT faea o T 192 U 56
T A E |

22 3o g T €, 519 Scady el & gad 3R gfaofr e
HudsTs T AGA AT g | GgaFd Tsg # gt fgaa gt a¥ 20
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AR UfFasTad (Equinox) & f&aT AT ST 81 uigaared
TE TAT AT & 319 T 3R T RR @A &1 @ T s
HIAR UIFGATHE 38 AT T Fgd 8, ST I AT ahas, g
I AT IWT & 8 W BT ¢ T8 AT AT 20
AT 3R 23 RAdeR s 3marg |

g2l ey 1 FAATY GHI gH 39T TATAROT & GHAT Y
TgTeTeT A1 3R 318 ATaoT 1 ST &7 JATH el
aIfgd | IATROT o FIH 317 JhareT el & RATd, ggyor
thellel aTell hare AT & ¢, 3R 374 YT glet arel R, 3oft
TIAT B A, hed Heloldl, hIcATRIH, ST T aheled, 3R
Fegsiiai s faeedintoTa g g |

g2dY fgad a8 9fad et § St &l IS AAT3T & 9’
AT & TR ot Ty aftenTores Tamait & 319e) 39 & I
gI @A & T UgTs, FgrAnR, AR THY T dA sae
A &1 T8 QU G & eI bl Teh 3T & GaRT &Y &m
g1 TE TRide Tdole HI T W & o FANd 6| T
X SEATUS H dehoileh, FHAI-ATI, 3T T IR &l HIIH
@aTg|
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Pik I EaC

q:%'cﬁ f&ad (Earth Day)

7g o=t Rl fadw eafaa & Shaa e feaa A€ & | I8 gedrar
TET A ST 50 e ol vy caferd [y & et sivganr
e | 8T & N g UR 3=, P AT TeA AT EI 8 | g2
W S5 AT & T §A 6 T AT 8| g-Tare gier,
AR S-St T T&T HATSH 18T & HRIehelTT T Teh HTT
GEETI

TIHATS SRR IR G2 Ueh ATH VAT IE &, gl SidsT
fearee w1 58 Shas A GRe FAT gARTHIT &1 T
F §H Wpfder HUGT I &1 ¥ & Tl &1 Siidel &l
GRIET FeATeY & fordy TaRoT A SJohaTeT 78T 8ot ST TR |
3NN T TGeAT TATAROThT ShIHT I g ! lell AT, 2T
SiaeT g2dl & FATCT gF ST | €37 g, e e,
ST feleh FETEIAT T GEUATIT Tl & | A €T heATel o Terehd H
el o1 TATEROT YA T CAA AT WA & | G Y T HATe
aTel ST AT 2T, ST, TYeTa 312raT T¥epfal & S8 18T gl
g1 d sdel T &1 a9 drerd 8, 3R 98 glar 8-4 Ueha
FEAT U Tehd el O FRdT &7 fohdelr Jeharet glar g,
SHhT i g A & |

CATTEeh T 3cTeaT 31X 3uAeTsdY 1 aRomag | g3iy e
¢ foh ColTiEeeh Sgd Jeharsiarane, TX 378 o s8eh Scuret &t
T 18T 31T ¢ 3R o7 €1 SN9TT T ST GAI3T T W el T
aed fe@rarg | AR 3T g Aradare ok 3T siias-#ra
H Al 3% HRATHT § $IS g JhdTeT 3HH gl el ¢, d
ATIST A S 3T, a8 W | IET 6 9Ll | Hara aeg
TGt Y AT Y FASN AT ST, FAR T icdeh HaTE
HH I AT, 3R T g YR-LR FATCA g1 ST |
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S AT 57 oA il AT 8, I SAAaRt 3R gieit & Sfaet ar
ST et & T X 3R el [T 7 STdATT X g2y i
FATT§ | 3eTenT TATT 81T & Toh I e g139 werTa 3R Teiterer
aTféter &I fe@met Iar i uresfae gaasmor gedt & @A
ST81 glelT Mg | e, |ed, U3, 13, HPIS, I §AR GATaor
o T 3TN E | g =Tet ofefett e o ypfa @ fA A |
gAR ol aF deh 3TN I, STade gd 3T g W siifad
AT AT |

gH =g ot e Tt oX 2 aief @y Quer anfiRd| vt W
qfarat & fordr el Sefrerr anfedr| 93, dier, 3R Shasigait
T TITILOTEIETT H TSI IR TATHT A3 T STTITHReh hlel
Y| TolliEes dell & STAATS I Uehod o Tl hgell
AfRA | QRTeT ATATAT T GARUT b ATEIH F GoT: ITANT
A & Ui o FoTeT gell g 3R 319 3mH-981d &l
ffaTa s arfed| a5, AR Tl 3nfe & sreef gy e
A |

A AATY I fFord vt & gl fgqa & AgcaquT A |
£-3TeT 3rgd faeg & AeY, et &l Garfdd ¥en, e 3
HTHITH G &, HIAT IS o913, &Xclt & i gard] a1+, 3nfg
3nfe | 57 a¥ & AA R-(End Plastic Pollution) TelTfEceh T&§oT
T QIcAT |

3R gH FT Y 31 @HY STarg URade 1 A Fah, H{A,
STl 3R gER T ol EEIT X Feh, SATeTaT hr dIST bt
UeT Heh, I8 16T &1 g2dY [eaa gl Gerdrg | 3791 U gl T&T
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5T 9o gAY AT, 5 SoH S &Y Y § gHRT UTeler-
YT FIATE, §H 3T HIAT S, Sreh 3T YR Tg &Rl ot gt
39t ¥ el e, Ry, 3o, STel, a1g 3TME a8 Siifad
IGATE | T FROTE foh g SRAT T ATH GAT o &1 TRl
R SadT HT STeH et I AT IE & FiTeh TgT T aTdATaor
el hel-Thol AT A1GAT 5, el Tedl H ITeId-Fad SAa &,
ARG AT A ATIARE |

YAl & SieH & dR H gl ST foh Tl o oG $9a) o g2l
T &1 AT T AT & o a7 a1 aRepouer &
TR IR GT T STo-H §31T|

T[S NI T ATTAT ¢ Tob AT T ST 31T H fdER Bie-
BIC HULHT & 3MIH A ST g1k I Sehal H ef STTet H 3T
€| HO FTATAT ¢ [ ITRTA H A THRGR TR H
fAehoral arelt ufecaies a1 gleh 31eldT a9l Tl H ac ST
Q gl T S H g3 &1 B[S el gLl T STod Yraenld
IR JMUR I AT | SoTeh 3TTHN T H dGall
& TTH 3ol WA BRI g A, I I 30H gl [Aevoll
TS 3 JFahIT TG A 30T Th I g FaIfod ol Iy
ARTETA | g2, IAA T E Th B

313 BTT A SeTeis & TaEaTa dTfeieh €t gifehdT 1 7y
g 81 TE U TAT § T TEheT gifehal &7 Sfed 8 STl
1942 7 g31| 81 300 ATl Ggol 8 Seadl &l &I Scoll &
Gt darrfaes NIy o1 ST g3 ATl TEheT grfeher sl

ar Ig oI GIaTd T 3R gHAT gHT & ford Aesal & 1@
CIREXCGIRGEI]

§H IR AT TR foh §H & g2t & Secill ¢d 1 o1
I& I &S Rl deh fIge AT Tgaea ¥ U, ARG Hr
QRIS T ROt oY Uehet & ToIY T GHRY 3TaileT IR H gl
B o 81 ST VHTEHL YT P |

TR H S99 # T "AEET A ¥ & IR 3, AR
TR GRFT R g 14 AR 2018 1 gAY o 14 A
1879 ST & ARG AATTAeh IMSEEIA ol STeA TG & |

e IR o avT & R T e oo T AT B
FROT GG &I A HoA & TR A ¢ §7 30 OIC, ool &
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T &1 T@, 3R oS & o I8 I 36T iR T AT R vl 38 Wt 3R guidia W@ dpd &1 AT faarer aikar
add X gl & Tohd | aRaR T G & THT 91! T g2aT fGaw I AR,

IV H shad T fed gedl Gad AT ot 8, gANIgZar
GBI AT Teall | §H AT Ui STerentTg ATT=ATg e fohgH

$H 3T & A1 b Tl IA-3190 &TAAIER gedT &
ATATaROT T IT&IT W T AT 3T AR FAI-5faeT r
T IR GRIETS FeAT Y&1 & ol HEa TN igar |

OUR MENTORING PHILOSOPHY:: Mentoring is not teaching, neither tuition nor coaching. It

is an activity driven by passion, and commerce has no place in it. In this effort is to caution students that -

This place is not where they will be taught how to score marks and get higher ranks, but to conceptualize
and visualize subject matter in their real life so that it becomes intuitive.

This place is not to aim at solutions but inculcate competence to analyze a problem and evolve solution.

This place does not extend selective and personalized attention, rather an opportunity to become a part of
which is focused on learning and problem solving ability collectively.

This place provides an opportunity to find students above and below one’s own level of learning. Thus
students develop not in isolation but learn from better ones and associate in problem solving to those who
need help. This group dynamics while create a team spirit, an essential attribute of personality, while one
learns more by teaching others.

This place has strategically chosen Online Mentoring, so that those who are unprivileged can gather at one
point and those who can facilitate learning of such students by creating, necessary IT setup. Aseperate
Mentor’s Manualis being developed to support the cause.

We are implementing this philosophy through Online Mentoring

Start: June-2012 April-2015 June-2016........

IRFIRS FaT0F AT & URFH FT AT §H dAHADHATTH & TER AAH THAHAT FY A dgat A Helaeo ..
IE YA A9 WHAAF Feaed & Ufd AgAfdelld 3198 §; FIAT 30 W fAOR .
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An Appeal: Gyan Vigyan Sarita

A Non-organizational Initiative of a Small Set of Co-passionate Persons

Philosophy: Personal Social Responsibility (PSR)

Objective: Groom competence to Compete among
unprivileged children from 9th-12th in Maths and
Physics, leading to 11 T-JEE.

Financial Model:Zero-&-Fund-Zero-Asset
(ZFZA). It calls for promoters and facilitators to
provide infrastructure for use to the extent they feel it
is neither abused nor there is a breach of trust. And,
reimbursement of operational expenses to the
participators

Operation:

a. Mode: Online since July’l16, using Google
Hangouts, a free we-conferencing S/w, with
connectivity upto 15 nodes.

b. Participation: Voluntary and Non-
remunerative, Non-Commercial and Non-
Political

I nvolvement:

a. AsPromoter —
i Initiate a Learning Center,
ii. Sponsor a Mentor who is willing to join on
certain terms,
iii.  sponsor cost of operation and up-gradation
of infrastructure to voluntary mentors,
iv.  Sponsor Website.
b. As Facilitator —

i Provide space and infrastructure for Online
Mentoring Sessions (OMS), which is
generally available, with a marginal add-on,

ii. Garner support of elite persons to act as
coordinators at a Learning Centre.
c. AsParticipator —
i. As a Mentor,
ii. As Coordinator,

iii.  AsEditor and or contributor of thought
provoking articles for e-Bulletin, which are
relevant to the initiative, and make it more
purposeful and reachable to the target
audience.

iv. As author of Chapters for Mentors’ Manual,
being uploaded as a Free Web Resource,

V.  Anything else that you feel can add value to
the mission and make it more purposeful.

vi.  Anything else that you consider to make this
initiative to become more effective.

Background: The initiative had its offing in
May’12, when its coordinator, a power engineer by
profession, soonafter submission of Ph.D. Thesis in
April'l2, at IIT Roorkee, at the age of 61 years,
decided to mentor unprivileged students.

SARTHAK PRAYASH, a Ghaziabad based NGO,
warmly accepted the proposition and created a
facility to mentor students from 8+ to prepare in
mathematics and physics and prepare them for
engineering entrance tests. They warmly
reciprocated and created a class room.

Experience in this selfless social work were used to
navigate across without losing focus. He was
associated with SUBODH FOUNDATION from
Sept'l5 to Sept'l6é during which he published a
monthly e-Bulletin SUBODH-gf@%7 to create
visibility across
difference.

persons who could make a

In Sept'l6, post transition, the mission has been
continued as a non-organizational entity Gyan
Vigyan Sarita, with a set of Four persons,
including retired Prof. SB Dhar, Alumnus-1IT

Kanpur, a middle aged Shri Shailendra
Parolkar, Alumnus-1IT Kharagpur, settled at
Texas, US and Smt. Kumud Bala, Retired

Principal, Govt. School Haryana. Earlier, they were
complementing the OMS. While, the initiative
survived transition, a website:
http://gyanvigyansarita.inhas been launched. It
contains under itsMenu: Publication>e-
Bulletins, and>Mentors’ Manual. You may like
to read them.

Actions Requested: May please like to ponder
upon this initiative. Queries, if any, are heartily
welcome. We would welcome your collective
complementing in any of the areas listed at
Involvement, above, to make the mission more
purposeful and reachable to target children.
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Coordinator’s Views
Environment: Personal Social Responsibility (PSR)

Environment on the Mother Earth that gives us an opportunity to read, write, think, act and live-on
has not been like this. Existence of universe is a matter of guess and there are different theories on it
right from mythology, to Charles Darwin’'s Theory of Evolution, and theory of genes and
transformation. Despite, it is scientifically believed that universe is result of a big-bang of a mammoth
fire ball which has taken billions of years to cool down and evolve into present form of lives. Earth is
just a splinter of it. Thomas Robert Malthus has propounded a theory of population balance on earth
which stipulates that natural calamities play a role to balance population commensurate to its
capacity to population. But, the whole effort of human endeavour, since beginning, in general, and
science and technology was to evolve alternatives and remedies to live in hostile conditions on this
earth. As a result light is available in nights, water in deserts, canals feeding water to barren field.
Going forward today our mother earth is a global village where we are strongly connected to every
other person. It is a different matter that elite persons want to remain ignorant about their personal
responsibility to perpetuate the gift of mother-earth despite everything worst it has undergone to
descending generations. Such persons if use their potential to perpetuate growth with coexistence it

would turn into gelagcrasA(Vasudhaiva Kutumbakam- which means world is one family).

Environment is generally construed as fertile land,
greenery, fresh air, potable water and sunlight
available on earth to live on called 9adaea (Panch Tatva-

which means five elements that constitute life).

Environment on earth has never been static, it has
been ever changing and shall keep doing so. Life once
takes birth it needs food, water air and light till it
exits. It is the survival instinct which compels life on
the earth to manipulate nature to suit it. More life
grows in number and quality, more is its demand on
nature. It is only the collective wisdom which enables
human race to choose a course, where manipulation of
nature is limited to survival needs, without
jeopardising existence of other lives, which is called
ecology. In pursuit of one life if any other extinct it
causes a natural imbalance. This has created
increasing awareness across the world and people are
getting organized in the form of various forums viz.
Wild life protection, birds protection, reviving river,
etc. It is only human race that can do it, being most
intelligent creation of GOD, despite being insignificant
in proportion to the other forms life on earth.

Why are these forum mushrooming? Is it a new
business opportunity? Or a sensible enlightenment? If
it is the earlier, then, Alhas! God Save the Earth!. But,
if it is latter, then obvious question comes up is, it just
an act or a thought process. The epitome of such
initiatives is in the thought process. And thought
process is influenced by everything that goes to
contribute to manmade environments; primarily they
are sociological, economic and educational
environment, each of them have many offshoots.

Sociological environment is most important about
realization and reins for coexistence. Like nature,

social environment has also undergone drastic
changes right from predator stage to present times.
Diversity in levels of affordability and affluence across
different societies is clearly visible in the sociological
environment. As a society grows larger, more are
interdependencies and more are the complexities.
These diversities com pound stress-&-strain of survival
needs which has a deep influence on environment.
People aspiring for power to rule influence political
environment; it is by way of their means and methods
used to acquire power. Hunger of theologists to
increase  their following and believes influences
religious and/or secular environment. People aspiring
for wealth influence economic environment and thus
environment of business and trade keeps changing.
Every successful politician, religious priest and rich
person is a game changer to become what he is. Yet
none has been everlasting, immortal. The missing
factor in pursuit of these so called successful persons
is sense of perpetuating existence; all of them are
competing against others for immediate gains.

It is seen that theologists do not hesitate to incite
religious sentiments if their following is in danger, for
whatever may be the reason, whosoever may be on
wrong foot, and whatever may be the consequence. If
it were not so, then this ever growing society would
not have witnessed communal rifts, riots and wars.
Likewise, political system has grown from feudalism
to so called soverign democracies, but every political
party leaves no stone unturned to come into power,
irrespective of scar-marks that they left behind on
minds of people in the form of disintegration and lack
of mutual trust in their polity. Yet, every politician, be
it in power or otherwise, cries foul on accusation by
their opponents, calling it politicising issues. This is
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the only edge they can use to counter allegations. This
is also true in trans-countries and rampant in global
politics to gain supremacy. In pursuit of becoming
economic or business power immediate gain is most
important, whether it leads to ravaging ripe crops,
uprooting a civilization, or destroying forests, hills and
river banks etc. It is seen that around every high
profile society there are slums and garbage dumps.
Distance and size between them increases with the gap
between their statures. This is the most visible and
forces to think upon a question, Why is it so? It is
easier and cost effective to throw the garbage, with a
total disregard to plight of poor persons and
environment which clears it. Why are these elite
persons required to be forced to carry a cotton bag,
segregate domestic waste right at the point of its
generation? These activities neither involve additional
effort nor time nor cost. It is sheer a lack of sensitivity
towards not only their social responsibility but a lack
of wisdom to see the endangered future of their most
beloved descendents. This gives rise to another
guestion — are these educated accomplished elites are
really educated or just literate?

Root of all this insensitivity towards the society in
particular and nature in general is in ill-education.
Education which equips a person with bolstering
vocabulary might attract for them all that which
matters in materialistic glamorous world. It is seen
that elite persons and their children are impressive at
discourses of human right, values and environment.
The other side of their life is shadowy. It is seen to be
below their dignity to live in an environment-friendly.
If at all they do it, it is in the form of a luxury in farm
houses or resorts which they only can afford for a
change. It is the social order which empowers such
persons to behave so, when they occupy responsible
positions. Such a society deserves nothing better than
frauds, tyranny, conflicts and disintegration.

Political-social-economic issues and challenges are
closely intertwined and highly complex. All practices
in these domains are leading to survival of the fittest,
smartest and most cunning, yet necessarily not
competent.

All thinkers, philosophers (not theologists), scientists
must have been idiots to be unaware of their well
being, like most of these accomplished politicians,
theologists and businessman. This belief is based on
the fact that they were working selflessly in pursuit of
truth in an environment of selfish persons. It it were
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not so, then there must be something different in their
making.

In pedagogy of Socrate’s School of Thoughts, the first
in known history of scholars, dialectical methods were
in practice to draw out ideas and underlying
presumptions. In this method, the whole concept of
education is to evolve a thought process which
promotes to analyse and question the observations,
determine commonalities in observations so as to
evolve theories, explore alternatives or remedies,
generalize them for any situation, select among
available options the one which is feasible, economical
and sustainable.

Education is not a commodity, with a price tag,
available off-the-shelf or with delivery schedule. Itis a
long and persistent process of inculcating competence
without shortcuts. Unless a person has grown into this
pedagogy it is an over optimism to expect tolerance
even within family basic unit of a society. Expecting
from such persons sensitivity to environment is day
dreaming.

An elite if fails to outreach with a right advice for the
larger good is the professional dishonesty. Likewise,
an action to justify wrong actions taken by anyone in
the vested interests is intellectual dishonesty. Further,
remaining complacent under a safe roof despite
injustice being done to others is moral dishonesty.
Such dishonesties are white collar crimes and it is just
a matter of awakening and it is believed that none of
the elite persons would like to endanger either self or
family by perpetuating it.

Itis, therefore, an urgent necessity to get awakened to
address education at its basics and not just building
statistics. This is where accomplished elite persons can
take a step forward to come out of their protective
shells so as to reach out to deprived ones with a sense
of PSR. Once this process starts it will lead to build
inter- and intra-society competition of social
harmony, coexistence and well being This is a very
small trigger once it starts, it is bound to grow like a
chain reaction with more and more persons joining
the stream, a big Social Reform Through Education for
coexistence, essence  of  preserving nature,
Environment on the Mother Earth.

It_is quite relevant to recall a quote of Albert Einstein
“Every day | remind myself that my inner and
outer life are based on the labors of other
men, living and dead, and that I must exert
myself in order to give in the same measure
as | have received and am still receiving.”

--00—
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9T !

T, STer , A, TR 3 a1y & 97 dedl H AR 3
36! W HaTfold TFYUT SEATS |

TR HHGT T T 7 AT Tk HT & FAH 39 seAs A I
GART G2dY , $2a o 37gc Al |

3R, 38 g2 & g A1 R IATROT H @l aY ggel JeTdr
groft | geeafa $r genfaat 3R AT gezar !

HETAdI el 38 3T HET ATFAAT & .. Tgel FIamm
AT fRY gTofY Sl T |

I & A GATROT § ... Soo! U Al & AfFesr w7 A
gRade , earer, 9 3R TeT & §9 & |, g siifaa aofr 3k
FATITIT T SiTaeT i !

T 1 faser qaR &7 STl .. 37e0d I .. SNaeT § Heg J &1
TEY 3HD TR 8 .5 aF A R R A e & A w9 H
&Y 3T ST |

TG GIOTATY , FETTTee ST Gt STt 3 Ty 3t ¥
HISTT .38 A # AT, wrofl, 97, 9af AR qereafaar
$2aT U YTORETT T IREToT AR E |

arg yefvd et 81 geter 3R groTaTdes dedt & Fwfada ik
#TeT faw AT efaolt & IRYOT gl T Sfaet e e Shfad
g !

e e
7T AfREd &, g g2t ) S A fes 38 arelr AT

el AT ATCHBAT T 3 9T A T G I 3T Fa1
ArAd At i 12

At 3R srcgafau age , Tard & aRquT 393ter, 3R
&1 & il JradeAeNeTd & 31TST HoJST & ATH hTel Hed
T G oIl @ f&haT |

FAeafd STeTd, o1 Ui Hdl & ey ,dfed Alld P el
@A & o WET, 39 A gUIT &, 3R &A 34 aereafadt &t

2 AT & FIc X TIT B HcT €3 T T TGN X @
g1

FATafaat ¥ & AT B A F AT g IR T
FAEATAT 319 ol &1 Y AT sl TTSOT FaT I B
STTet ST Hehel I TET © |

¢ A, Fawe | q 3R R &, AR gedeRr 3R
FATT TIIRT T @] ANTAAT & Tl hafold gla T arer g
[

R Jo7 ATT &3 & €T & I 3R o T IR FH T
IR AT ¢, e 0 309 ,oa AT oA T R T &
ATH W Ueh Hel BIAGR J&T T Giem 8 $fH I g & o dA
ol

§H J I & F Y ... 3 G F 3FAT ) R gaIR
GIYOT  HIETOT Yol o oTciell Taa# & fRAY I HaT , il
& 939 3R IS faeheT & of 78T |
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T Y T A g B @ 9orEry, Siel 3R Aol & |id = JITaR0T & BT ! AT 3797 3R 3T aTel TAY & forw
Fetot 3R 31Te arelr NifeT I Sfiaet ueret w9 | HIT & AT I FeATT AT &1 8191 |

QIeTe $1a] |

The author is retired banker, and graduate in G.B. Pant University of Agriculture and
Technology, Pantnagar, and Master Degree in Sociology. He has experience of working
numerous NGOs connected with micro-finanacing. He was associated programs on agriculture
credit and priority sector financing. Doordahrdan and Akashwani, Lucknow. He is a social
thinker and writer. His poems, short stories and articles find space in various newspapers and
magazines.He is Fourth (new) pillar of the Gyan Vigyan Sarita — aSociologist.

e-Mail 1D: pekushekhu@gmail.com

GROWING WITH CONCEPTS

Concepts of an expert are not like a static foundation of a huge structure; rather it is
like blood flowing in a vibrant mind.

During growing into an expert, each one must have used best of the books available on subject and
received guidance of best of the teachers. Authors might have had limitations to take every concept
thread bare from first principle and so also must be the constraint of teacher while mentoring a class
with a diversity of inquisitiveness and focus. As a result, there are instances when on a certain
concept a discomfort remains. The only remedy is to live with the conceptual problem and continue to
visualize it thread bare till it goes to bottom of heart and that is an ingenious illustration.

In this column an effort is being made to take one topic on Mathematics, Physics and Chemistry in
each e-Bulletin and provide its illustration from First Principle. We invite all experts in these subjects
to please mail us their ingenious illustrations and it would be our pleasure to include it in the column.

We hope this repository of ingenious illustrations, built over a period of time, would be helpful to
ignite minds of children, particularly to aspiring unprivileged students, that we target in this
initiative, and in general to all, as a free educational web resource.

This e-Bulletin covers — a) Mathematics, b) Physics, ¢) Chemistry and d) English Gammar. This is
just a beginning in this direction. These articles are not replacement of text books and reference
books. These books provide a large number of solved examples, problems and objective questions,
necessary to make the concepts intuitive, a journey of educational enlightenment.

Looking forward, these articles are being integrated into Mentors’ Manual. After completion of series
of such articles on Physics it is contemplated to come up representative problems from contemporary
text books and Question papers from various competitive examinationsand a guide to theirsolutions
in a structured manner, as a dynamic exercise to catalyse the conceptual thought process.
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a) 2, F & o 2

feeel & ATox off 3R 90 FARAT & HRH g ar
T feooll & WA T FAT BRIST  ? HARAT ar el
Ielr, MG MG HT 91T & . ool H WA HT @S
39T gich § . IS[Ue alld H geary &efar g AR R
df org oo & #A , ar of var dar AT - e
AAY. s TFEATT HT €T WA g‘(’ﬁﬁﬁgﬁw

Teh fthed H oAl 9EHT HT FHgd Gl AT 6 v
AT ATCHT T R1ST &1 a1 §. ad dTell Sl
AToX AR ST . 39 T FAToX AGHAT &l TR oS
JsfHecd dI UTded T &l §. 3olehd Tord ar
e ¥ AToX ARG fe@dr §. drell Soflel &7 e
mmﬁwaﬁﬁgmaﬁﬁaﬁ%ﬁv
foRar ST § 379 3T FT %o IdleT F AT
grelifeh dlell dallehy FATox g AR @ 8ld g, 399
ge1 o FIS FH e@ar A& S fomar @

faee & arg ot o & ar 39 Ay gar & & e
ar =g RETOT g AT JHelaleT . 37c: 9 ot Aol &
CART YEd 30 FHEAGF Sidel &l HfFd &I A
AT o TRy T AHAT el o9l . AR 16T AToTehel
AT & I AW W & Jaael & & H QP aA &l
JC W& . G & U Hlg @ HFd HU FI 3T

GOl #) T§ ©. 34T SliaeT & Hied &1 A6 59 I8

AR oflel "HAR
T Th. Fog WHN S ATSI ST @IT & W& &
dIfs &H SGaTH g oI

e 3mr & feeel 7 wior #eher & 3 avar &
ST Aol & FXaT fear I . Ao § @Il I ar
g del T Sl ARET &d QYT §19 g S . 7R
St it #MT o g3 BT A fEeel & aramEavor 7

3RS el WA & U & FA SAeder @ Ariad

§34T34ﬁ?+|c@< dl AT Ger gl el gaT & gare
afd T A o o9 . 30¢ SedolR @l ol [ &

fordl AT & ToE &7 F T 0 F AT 3R AR
FT Y FdT I UG ofell T W Zeleh! FAHeGT
ar.oy S WA SREET LHH gla Sder 3R e Y
A g IR . R e Fwedr & s e
I, 3T I IMUTRG MY I T Sar =7 3R gmr
I o AR T STHEr i gig F e awedr
HT APETA QT &, o ar Igdfesd Riersia &t off
et T@T. SRS F SR AHIL & dIC UHTH
HRT B AT 7 Sl IR g5 O g HA ST
arel 2t &I FAFaeer & T IRT Fa & fow gaieq
2. A & A & ¥ Y I o i WER A
HCIR I bl & AT Fgh FHcH 3019

g, HSCMUR UHIUH d6dl Ioll Sl & . HAT $sh

JTR fgeel & AT Ygd I § dl 3¢ AR e
& 33U W TAT g § . 3 A1H W TSI g
g. faodl WHR wgd & T ool 7 gl &r
SFATR R AgiforsdT § ST gART 9Tet I =Aar
¢, o ad Jg Aol Yar gl & . T gAR 3T A
feeer gferm off 78 & 76 &7 3 AeoW & FRwAR

FeH F gl..hoso &l.fF FSe™R T F8d dgdal
33T

g3 FT ASE & AR A H FHATT T g.
FAMEdY arer gt H RIE &Y ysres fdhT, Aleady &
dIC IRl &S & =ICTall &l 3MThel, AGEcT & dg
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HTTET T ghg, TGl oeh foh FAThIECT ol el dcrehy
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ff Ra & T R SAWEY W e o6l & q@ell
IR, Pl I HCAR §¢ & & .

o T 9mar o o Ao A TEATA el Gelahl
FHSSY & S o feeell T Sievar qreil geAe
e § . 3o A1y AT el X GAYEH W 3R
AR G & 9 § o TFER v THR sos dh
% gxarst @il &Il . At @A ar § o SrecHal ad
Haff ggT & A I R PR qgT I Sy A A
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ST ToIT ST ey #ooRl 1 #gr TFdee
AT SR . Mo SAE TFEAT Sl HRT 3
% g1 TERT § S Aot & AT HBg Agler W

oo AT TFATT H S AT & TWHR T &r
I IR Y 7 Y & SeaE 7 & S T goAT
F UEd, 39 & IE I A X PR A A .

UshIUH 59 dlell ol W WPR BRAr § aar
FT W & 5 3T AT A dhT & derer AT feotan
ar & gg & facer #mer S

T & Aeox War.a 3.

IHR 57 AT FT GEUIE H8 Y 3 1T S
9. AT fager arer 3r9el 2.

MHT RSTFER AR T IIAT T TICS ThISec gl 3Toehd J Shelsl & B &l
3egiel Fglell for@el aiadi HaTm 7 & e H fGar arl Hfaar 3 Few e & el

FHR daH H Sod 3R 33 3R e
AT, T, THIT, Fglell, o7 AT 3G il fAuns 7 que W § 9Rd &
3rardr &arer AR ARG F F7T ¥ F$ R N T I G &1 IR

28T ST # gSl 3T

ST “33AANY” Beel AT H Teh AT ATH g1 Soo 30 TFEAGT & AdTel
ST et 8, S T TR TauTeneld ", FIASE IEIAT sell9R , Sos sellar, faea a1
e AT e salter, arfieres fRedr afafa ganr arfecy ke v wa &y
FAAT & FHI T Teh STl Ygdrelr A7 ¢ USRI : Fed TIg - fo@y A,
IUTRAHT - §@ o al def, TR H - AT IE: § A8 (AW
E-Ao: sameer.lal@gmail.com

— 00—

A gHAR a1+ FHR ', U 33T U Scese of@eh, H $H Ul Y e TS &
aiaread fFar &1 areT faame aRar -fem o1 Turee -Fser 3masr 3R 3T Af@eT, S
TR fawT T eqeeAs T &, T g § FGETT i U Teh FAT T “3HGTel T a1

3RS T &1 3T TAATIHT T AT 3T & 56 TIFH H FHUAT SR H|
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ATHTET 31 § fFFaTl!

eRT fgad & ay Vel R PN HAATIT AT &
a9y W yare vd wideT 9 & gl & foh eRT hr
SIAGT §AY % 8 FdT H @I SAR?

gH & 31U B & fov O IR 8T fa d%
algsT Fih SHPT gleld VT So¥ X | ¢ 3R
el & Th et o o & & fonelt g o< @ .
AT €RT & 81 915 g1 A HT ool 8 . ATl ¥R Al
ST T FIS Fg X Wag 7 H AR A aw dR
g fead X a1 37AIG T 3cwa & AT a9 o
A T FAIR 81 S o 37767 ST o sAqer @
off & O oer 0ar dr o o

3reeT ¢ o A fead 3R g fdaw W & ¥ &8
T8 AT AGT 3T fF 50 AT 3ol @ e
sgfoT 3o AeY JAFT. 30T Y 3qfav d7T &
Jegiel T/, 38 3T Y SHTAT fF 3egia &Y
H IG@M... R &X A ANA Jgeld dgald 0 /Y Har
H 3¢ 3% A & g I dar 3R T 36T agr
gleid St g & & # &Y sied § ar & A feaw
3R g feaw o o g1 S 3R ar ger 3 #
grdoTR &d T feel IR ST,

MR O faw@ H AV § 5 &/ TE v 74 A
g & forel e gaiaRer fA=ar & o g ¥ A
e ATel Ioligel arfder Y . ST STH wi¢ H

Tellieed § g @ TATROT & oJhamd & aid § . o1
SRRl thellel &1 & 8 . 3F#le T 6T § 50 A
3H 8 R VA & AAAR H ST T , o,
IFUee U e AR &1 fhe fear sem ar

AR ofel AR’

 fag  confew & dor F AG gRm . I AT UF 3FAG &

oA o faed Ry fgaw & woafad g 3R
olodlcAs ATl &1 JAfed 97 o 3Isi &7 gred
g3 .

IR S X7 fda®@ 9 U ¢:30 H Q3o § dh
fostelr §g T &1 3diel X § AR oeT A9 &b
AR gwRt dr sfeaar 9 W@ 59 feaw & gfa
39N AT, FHYT Ud FAYA 1 Jeded Hid §.

AY T TAT o1 S Aol $Rd 8 B 3737 a7, 38
Ste At 38 g IR fhar ar @8 3fa 3caried @
TAT. Fgt oo 5 ARTd & a8 3R 3ad areh 54
e W FT APREar e 3R AT HEr
3ck USU & 3T 93 A H TH 3MigreT A og
el &F TR Q 31U, 0% &I AR UGN T ¢:30
¥ R:30 Fol dh TaoTell §¢ W X YT AT
YEfd HYEr. MIN ARG af ART § IR 3T W A
3ceR SEer ! ST R 30 T gIE ¥ IHS AT AT
forstell a8 o 3 3o &1 gag & ol . S § & e,
ST I § AT W &, 38 d¢ T FA ? TIN IHGAT
T HE e § . Jad & ® W F Fer ) g
g Ao A o H Al A Srar ar foerelr 9rel g
F od. T JaR @Y @IS 9T §, P Aar ar § e
S saer 2T & 5 Tawodr e Toe &
fore @ gl S1E R FeRT hefdl o dif 3@ T
F TITHdT RIS F g6 AT fFar o7 aF
3R 3r@ERt 7 oI & v aehr FErel ST T,
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IS gl T IS §H JTET B I § IS dar
e o oifes TS AT 7 ART 3o X FoArd i
Teh. §H 3MTET &1 I & WYerE Y Sie & arfh 3o
S T MRS FX §H AT Soo HET T Heh.

gAY 8T gormel off sl o & S § P A
Thol H AN HIAU &b & ¢ YeTd dlich see 34T
ARECY T AT F HH FS T[T SATaT TAT G

TP 9¢ AR AFa & . 37 faaoed HR awadr &
IRUTH @ 91T & fF a7 I8 adr fAee g o
hell Fhel 7 Ueldl g2 Hidh 3N Farhd & feae @
§H ¥T deeld o 8. 98 A Tl H $5 AR v
R & $o AN . A¥E W R F AR & a9 &
forde @@l @1 & fAer wrarel A o

& 3MeHAT A g § ¥ &1 3mea,
5T Fr Y 3@ & F5 R WA

3 R FT e feam 61 fe. canfEesd &1 fojer va
3HY g @ TATROT & JHa & Gfd gorerdr. gA
S FeT @ Sl AR Tl B S T IHAT Fitell

et Teoll ot ST @ &, 3e%h EaRI? Tallieed g
AR o TSI & T A g ST ST qF A
Fgold A & T . & ST BT 5§ F 39
TeTTEed T faY gof Hidl, T 99k o gAd 93
T el T Y gAN grat &7 oar fear &
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& Fees A I N 93 gU gARor & gfd
SIATeeh AR . SISTR & 1Y drerdel dord ge
eotlel & & H Colli¥esd & &9 #  I1F FIhd g
el & e H AT R s ool odl, TaT &
sTel Tell. ha fagesr gn

HS G6 aTlehdr TG 3T 6T § AX AT T .56 @
33 ff % e STeeX o gar ¢ ¢ UE I & AdS
& oo &1 W g 7 Rar o 3R A oo &
93 IFTdrel # 39 g1 HoT & oI YWY &Y a3
FHHIRM Tl & I3 Sleed &1 Gall Irod Y ferar .

ORT & @Y o R GaW W gA Fo o dar & a
T @ E 3R Fgel W § W Raw & Seew
..

Pl STl el T gART JgT fe@rar, g& exT dfas
FT Aael THERR fEe1ar &. FTHAT AThicaT &7 8§,
A difors g af $o o dera g

3TST AR & Tseufd ¥ o HARA & TeTeT HAY
T, A9 AR &1 & ar HATer & | AT ar 379
3Fe 3% {oeg &

AR 39 g fham

--00—


http://www.gyanvigyansarita.in/�
http://www.gyanvigyansarita.in/�

Page 16 of 44 7th Quarterly e-Bulletin dt 1st April'l8 - Ggyan Vigyan Sarita:fwat http://www.gyanvigyansarita.in/

The Road Not Taken HIaTaTE A TR-cv.
Robert Frost
TWO roads diverged in a yellow wood, wHAR AT FHR
And sorry | could not travel both ugmﬁaﬁwm, ﬁﬁﬂ'aﬁaﬂ?«mﬁ
And be one traveler, long | stood aETaa'a‘m‘éafraaﬁ, mtrU‘ra?rm?rﬁ.
And looked down one as far as | could )
To where it bent in the undergrowth;
Then took the other, as just as fair, WﬁB—ﬁTQﬂﬂTﬁﬂ'%}, Eﬂ?—ﬁWﬁWW
And having perhaps the better claim, IET;EY de\iéﬂﬁd FH 31, AT ford g T aT3he.
Because it was grassy and wanted wear;
Though as for that the passing there UEFEITGﬁ}kvoiss CICIEIACE] mﬂ@raﬁéqﬁna
Had worn them really about the same, @ﬁﬁﬂ?tﬂ'@f m mef%ﬁi’ﬁ.
And both that morning equally lay
In leaves no step had trodden black.
Oh, I kept the first for another day! ﬁﬁﬂ?ﬁammwlaﬁmﬁwgﬁgﬁ
Yet knowing how way leads on to way, QTIE, 3T eh Sgl UTS, foTd=1 sqehT UTE €.
I doubted if I should ever come back.
I shall be telling this with a sigh ?ﬂﬂﬂTﬂTﬁWa?Sﬁ,ug{Hﬁﬂﬂ%’F@T

Somewhere ages and ages hence:

3TAHAT H STTAT AT, Fgl hdT T ST I,
Two roads diverged in a wood, and I—

| took the one less traveled by,

And that has made all the difference. ol I3 foleT U Toieg &, 39 g 1 arHeT H A1H
QTG &Y BT thielT T, ToTHd ITT 31Tt Hehre.
- Famous poem of famous poet- Robert ) o )
Frost, is reproduced - Thistranslation in 2006, is reproduced
—00—

Woods are lovely dark and deep,
But, | have promises to keep,
Miles to go before I sleep,

Miles to go before | sleep.
- Extract of poem “Stopping by Woods on a Snowy Evening” by Robert Frost
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A

Sensitive to Personal Social Responsibility (PSR)

We aim at -

« Connecting accomplished persons to deserving needy

e Catalyze human sensitivity among elites to do their bit

e Social Reform through education to unprivileged children

g -dg F e M
o

O

Ian =g 38 a1 F Bfae ftw e 3,
B &F d €I W@ a7 g S d,
e AR ST S FF & 9 @,
SH U H g & ST AT O S A
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W IE HeXaTelT el dh?

e ©RT T HTcAT
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¢ Y 379 AT Sl
HJ AT A §TROT T HIROT

A TSThUT 8 &l § gFeRT 9I9oT
qHE giaft QAerATeNT
Ud giel a7 el
efr Yfere gam qafaRor
e of et A
3R Sfiaer Tgem 3rgqoor.

g e wwee [aw wa
fars & | g Ffaad adH@e
e # gigfdat #@t osas
IATSF Iegded & 9 3¢
fRiga & v aRa #=r & | o
d@dl yRRF T T T W
YR 2]

E-mail:
mrinalinighule46 @gmail.com

7th Quarterly e-Bulletin dt 1st April'l8 - Ggyan Vigyan Sarita:fwat

http://www.gyanvigyansarita.in/

Thirteen Tips to Save
Earth

1. Plant A Tree
2. Pick Up Litter
3. Bike To Work

4. Volunteer At An Earth Day
Event In Your Area.

5. Buy Local Food
6. Unplug Appliances

8. Watch Your Water Commit
To Purchasing Sustainable
Apparel

10. Go Paperless

11. Write A Letter to leaders to
take action on climate
change.

12. Switch Light Bulbs when not
needed

12. Skip The Bottled Water

13. Start A Compost Food

Ref: http://levistrauss.com/unzipped-

blog/2015/04/13-ways-you-can-help-
save-the-planet-on-earth-day/

—00—
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Inability of students to make ontribution for Students’ Section is reciprocated with best
wishes in their endeavour for excellence and our support to the every possible extent
theouh Interactive Online Mentoring (IOMS)

—00—
INVITATION FOR CONTRIBUTION OF ARTICLES

Your contribution in the form of an article, story poem or a narration of real life experience is of immense
value to our students, the target audience, and elite readers of this Quarterly monthly e-Bulletin Gyan-

Vigyan Sarita: flfEand thus create a visibility of the concerns of this initiative. It gives target students a

feel that you care for them, and they are anxiously awaiting to get benefitted by your contributions. We request
you to please feel free to send your creation, by 20th of each month to enable us to incorporate your
contribution in next bulletin, subhashjoshi2107@agmail.com.

We will be pleased have your association in taking forward path our plans as under-
» With the start of Second year of operation, we have reached to 7t Quarterly e-Bulletin

Gyan-Vigyan Sarita: fflg7. We shall brought out its First Supplement on 1st May’18.

» Theme of the 1st Supplement to 7t Quarterly e-Bulletin dt 1st May is National Technology
Day cenebrated on 11th May to commemonrate 1st Nuclear Test at Pokharan by India in
1998.

» And this cycle of monthly supplement sandwitching consecutive Quarterly e-Bulletin

Gyan-Vigyan Sarita: 87 is aimed to continue endlessly

We believe that this monthly supplements to quarterly periodicity of e-Bulletins shall make it
possible for our esteemed contributors to make contribution rich in content, diversity and
based on their ground level work and/or experiences.

—00—

Nature is an excellent example of unity in diversity. Atom at its basic constituent level, it
comprises particles of different nature. Some of them are of opposite in nature, and experience
a strong force of attraction, yet they continue to exist separately and individually; particles of
similar nature, having stong force of repulsion continue to exist in vicinity. This has been there

since beginning of nature, and shall continue to exist indefinitely. Any unregulated
infringement on the other would is disastrous. The secret of coexistence is in respecting others
position.

—00—
Answers to Science Quiz : March’18

Kumud Bala

ANSWERS: L. (i) 2.(@) 3.(i) 4. (i) 5.(ii) 6.(ii) 7.() 8.@G) 9. (i) 10.(G) 1L (i)
12. () 13. (i) 14. (i) 15. (i)
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Remembering Stephen Hawking
S.B. Mishra

Despite his passing, the words of Stephen Hawking will live on forever and keep inspiring future generations for years

to
1.

8.
9

come. Here isa compilation of some of themost inspirational quote of Stephen Hawking:

"Look up at the stars and not down at your feet. Try to make sense of what you see, and wonder about what makes
the universe exist. Be curious."

. "However difficult life may seem, there is always something you can do and succeed at. Where there's life, there's

hope."

. "People won't have time for you ifyou are always angry or complaining."

. "l believe alien life is quite common in the universe, although intelligent life is less so. Some say it has yet to appear

on planet Earth."

. "My advice to other disabled people would be, concentrate on things your disability doesn't prevent you doing well,

and don't regret the things it interferes with. Don't be disabled in spirit as well as physically."

. "We are just an advanced breed of monkeys on a minor planet of a very average star. But we can understand the

Universe. That makes us something very special."”

. "Work gives you meaning and purpose and life is empty without it."

"People who boast about their 1.Q. are losers."

. "Quiet people have the loudest minds."

10. "One of the basic rules of the universe is that nothing is perfect. Perfection simply doesn't exist..Without

11.
12.
13.
14.
15.
16.

17.

imperfection, neitheryou nor | would exist"

"You cannot understand the glories of the universe without believing there is some Supreme Power behind it."
"To confine our attention to terrestrial matters would be to limit the human spirit."

"It matters if you just don't giveup."

"Nothing is better than reading and gaining more and more knowledge."

"The universe does not behave according to our pre-conceived ideas. It continues to surprise us."

"Mankind's greatest achievements have come about by talking and its greatest failures by not talking. It doesn't
have to be like this."

"I'm not afraid of death, but I'm in no hurry to die."

Compiler of the quotes retired as Chief Engineer from M.P. Electricity Board. He has to his
credit installation, testing, commissioning and operation of first National HVDC project
connecting MPEB and APSEB grids between Barsoor, Madhya Pradesh (currently in
Chattisgarh State) and Lower Sileru in Andhra Pradesh. With his rich experience in power
system, he has contributed in many inland and overseas power projects as a consutant.
Currently, he is settled at Jabalpur.

E-mail ID: shantanam2@agmail.com
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STATISTICS

Statistics is defined as a branch of mathematics
that deals with the collection, analysis,
interpretation, and presentation of masses of
numerical data.

Sir Arthur Lyon Bowley was an English statistician
and economist. According to him, “Statistics may be
rightly called the science of averages and their
estimates.”

For 10+2 students, the area of study and its
application is limited to the Measure of Central
Tendency, and Measure of Dispersion.

Measure of central tendency

It gives an idea about the centre of the data. It
mainly consists of Mean, Median, and Mode.

Mean: The statistical mean refers to the mean that
is used to derive the central tendency of the data. It
is determined by adding all the data points, and then
dividing the total by the number of points. The
resulting number is called the mean. Itis also called
average.

The mean has a wide range of applicability in
various types of experimentation. It eliminates
random errors and helps to derive a more accurate
result than a result derived from a single
experiment. We use mean to interpret data.

Advantages of Mean:

(a) If numbers have mean ; then (Xi —X) is the

distance from a given number to the mean. The
numbers to the left of the mean are balanced by
the numbers to the right of the mean. The
residuals sum to zero only if a number is a
statistical mean.

Prof. SB DHAR

(b) Mean is popular in statistics because it includes
every item in the data set and it can easily be
used with other statistical measurements.

Disadvantage of Mean

Mean is affected by extreme values in the data set
and therefore be biased. For example, the
average of 0 and 100 shifts to 50.

Formulae for Evaluation of Mean

(a) If the data are X1, X2, X3,... Xn then mean X is
evaluated by -

I
=]
I
I
>

X

n N

(b) If the data xi, X2, X3,... Xn are associated with their
corresponding frequencies fi,f2,f3,...fn then the

mean X is given by -

e fix + X+ T+ .+ fx, 1 Z”: fx

(c) If the data xi, X2, X3,... Xn are associated with their
corresponding frequencies fi,f2,f3,...fn , and data

are big, then the mean ; is given by

fd, + fd, + fd, +.....+ f,d,

X=

Here, a is assumed mean and di denotes the
deviation of xi from the assumed mean a.
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Median

155 155 153 164 168

Mode = 155

Mean =160

Median = 158

The median is a simple measure of central tendency.

To find the median, we arrange the data in order
from i.e., smallest to largest value. If observations
are odd in number, then the Median is the middle
value. If observations are even in number, then
Median is the average of the two middle values. It is
denoted by M.

Formulae for evaluation of Median

n1

5 jth , if the number of terms is odd.

(i) M:(

n n
(i) M=mean of [Ejth and [E+1jth if the
number of terms is even.

N_r
2

f

frequency; F= cumulative frequency before
median class; f= frequency of the median class;
L= Lower limit of the median class; i=class
interval of the median class.

Gipm= L+ xi, where N= total number of

Mode : It is the observation that occurs maximum
number of times. Mode helps in identifying the most
common or frequent occurrence of a characteristic.
Sometime the data have two modes, or three modes
or more modes within larger sets of numbers. Such
data are called bi-modal, tri-modal or multi-modal
as the case may be.

7th Quarterly e-Bulletin dt 1st April'l8 - Ggyan Vigyan Sarita:fwat

http://www.gyanvigyansarita.in/

o

Itis given by

Il PO
2f 1, 1,

Mode = L +

where,

L= lower limit of Modal class,

f= frequency of the modal class,

fi= frequency of the class preceding modal class,
fo= frequency of the class following modal class,
i= class interval of the modal class.

Note: Mode = 3 Median — 2 Mean
Measure of Dispersion

Dispersion is also called variability, scatter, or

spread.

It is the extent to which a distribution is stretched or
squeezed.

(2]

Common examples of measures of dispersion are
the Range, Mean deviation, Quartile deviation,
standard deviation, variance, and inter-quartile
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range. It is measured on the basis of the measure of
central tendency i.e., mean, median or mode.

Range: The range is the difference between the
highest and lowest values within a set of humbers.
To calculate range, subtract the smallest number
from the largest number in the set. It does not give
any idea about the dispersion of data as no central
tendency is considered here.

Range = (Maximum value of the data) — (Minimum
Value of the data)

Mean Deviation:

(a) Mean deviation=
sum of absolute deviations from mean

number of observations
(b) Mean deviation (about assumed mean a)=

n
D% -4
i=1

n
(c) Mean deviation (in case of grouped data) =

Zn: filx -4
i=1

N where N=sum of all frequencies.

(d) Mean deviation (about mean ;) =

Y-
i=1

n

n —]
(e) In case of grouped data = =1 N

(f) Mean deviation (about median M) =
n

> [% = M|

i=L
n

Zn:fi‘xi‘w
i=1

(9) In case of grouped data= — N
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Quartile deviation

There are three Quartiles Qi, Q2, and Qs. Second
quartile Q2 is called the Median. Median divided the
data in two equal parts. Quartiles divide the data in
4 equal parts.

(a) Quis given by

N_¢
4

f

X1

Q1: L+

(b) Qzisgiven by
N _p
Q3: L‘|‘4—Xi
f
Standard Deviation

It is denoted by o. It is calculated by the following
formulae:

(a) o= ,/%Z(Xi -xf

(b) In case of

J%gfi(xi_;)z

(c) A short cut method to avoid calculation of mean
2
— 1 1
Xisused 0 = —z fix’ —[_Z fixij
N3 )

Note:

frequency distribution,

(a) Variance= (standard deviation)?

(b) If the series have equal means, the series with
lesser standard deviation is more consistent or
less scattered.

o)
Mean

x100

(c) Coefficient of variance=
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(d) The median does not represent the central the two series same mean which are measured in
tendency of the data in case of very high degree different units.
of variability. It means that the mean deviation (9) Adding or Subtracting a positive number to (or
about median calculated for such series cannot from) each observation of a group of data does
be fully relied upon. not affect the variance.

(e) The mean deviation and the standard deviation (h) If each observation is multiplied by a constant
have the same units in which the data are given. say k, then the variance of the resulting

(f) Coefficient of Variance is independent of the observations becomes kZ times the original
units as it is the comparison of the variability of variance.

Dr S.B. Dhar, is Editor of this Quartrerly e-Bulletin. He is an eminent mentor, analyst
and connoisseur of Mathematics from IIT for preparing aspirants of Competitive
Examinations for Services & Admissions to different streams of study at Undergraduate and
Graduate levels using formal methods of teaching shared with technological aids to keep
learning at par with escalating standards of scholars and learners. He has authored
numerous books of excellence.

e-Mail 1 D: maths.iitk@gmail.com

ANSWER: CROSSWORD PUZZLE March’18: Pi (71t)
Prof. S.B. Dhar

1G
2| R ([R|3A|(T| | |O|N|4A| L
E R P
E = P
K H R
1 SP| O (LY G|O|N
M X
6C|I | R| C L] E |
I D M
7T | R|A|N|S |C[E|D|[E[(N|T|A|L
C 5 T
U BE(U|L|E|R
M
F
E
9P| E [R|I|P|H]|E|[R]|Y
E
01 |N| F| I |[N|I|T|E
C
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CROSSWORD PUZZLE: Stephen Hawking

Prof. SB Dhar

1
3 3 2
5
E
6 7 8 3
10 11

12

13

14
15
16

ACROSS DOWN
3 Disease from which Hawking wassuffering 1 Developer of Equalizer for Hawking
5 Fellow cosmologistwhoworkedwith Hawking 2 Hawking wasbomin
& Daughterof Hawking 4 Theorvrevisedbvy Hawkingin 2014
10 Wife of Hawking 7 Hawlking's Field of studvat Cambridge
12 _Hawking was bom exactlv 3o0ovears after 8 Prizewon by Hawking's essay
13. Hawking’s First book o Hawlking stated about Aliens
14 Hawking's opinion about conceptof Heaven 11 Computer program for Hawlking'sspeech

15.Hawking started his Universitvy Educationat
16 BBCincluded Hawkingin thelist of 100
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Modern Physics: Part V — Nuclear Physics and Allied

Study of atomic structure in previous sections was confined to arrangement of electrons around nucleus
with a simple premise that each atom at its centre has a concentrated a concentrated +ve core as
experimentally demonstrated by Rutherford; it was elaborated in section Atomic Structure. This core is
called Nucleus, which has +ve charges with heavy mass called Protons and electrically neutral
particles of mass almost equal to that of proton and is called Neutron. Discovery of properties of nucleus
and energy contained in it revolutionized the course of technology in Twentieth Century. This adds thrill
to knowing nuclear physics, more closely.

Properties of Nucleus: Protons and Neutrons present in nucleus are called Nucleons. Let A be the number of
1

Nucleons in an atom then radius of the spherical nucleus is R = RA43, here, R, = 1.2 x 107 m = 1.2fm, an

experimentally determined constant, and A is number of nucleons in the nucleus. A is also called Mass Number

being nearest whole number of mass of nucleus measured to be 1u = 1.660538782 (83) x 102’kg/u., called in

unified atomic mass unit (u). This is the rest mass of the nucleus. This makes a beginning of elaboration

properties of Nucleus.

Nuclear Density: Radius of nucleus and mass of nucleons, defined above, leads to defining it density of nucleus
Au _ Ax1.660538782 (83)x107%7  34x1.660538782 (83)x10 %7 _ 3x1.660538782 (83)x10727 =23%x107 kg/m®. The

is = = = -
P 4 1\3 4 Ry A 4 (12x101°)3
3 577.’ R(A3

density of nucleus is independent of atom and is constant.

Nuclides and Isotopes: Building blocks of atom are Neutron, Proton and Electron and with their respective
masses m, = 1.008665 u, m, = 1.007276 u, and m, = 0.000548580 . Number of nucleons in an atom are related
by an equation A = Z + N, here, Z is atomic number equal to number of protons, N is neutron number equal
to number of protons, and A4 is mass number. Nucleus with a specific combination of protons and neutrons is
called Nuclide. Chemical properties of an atom is determined by number of electrons and in turn Z, but
physical properties of an atom is determined by composition of nuclide as under. Notation of nuclide
composition in use is Q‘El, where El is element, while 4 and Z are the usual notations. Since, Z determine chemical
properties and thus identify element El and, therefore, nuclide is also represented as “El . Nuclides with same Z

but different N are called I sotopes and thus have different atomic masses. Example of isotopes are 3>Cl and 37(l

are respectively “Chlorine-35" and “Chlorine-37” and %3°U and 238Cl are respectively “Uranium-235" and
“Uranium-238". Likewise, there are many isotopes listed in references. While, I1sobars are atoms with A but

different Z and have different chemical properties. As an example 13A and 3)Ca are atoms Argon (Z = 18, N = 22)
and Calcium (Z = 20, N = 20) atoms Likewise, different atoms with same number of neutron are called I sotones

e.g. 37Cl and 33K are atoms Chlorine (Z = 17, N = 20) and Potassium (Z = 19, N = 20).

Nuclear Spins and Magnetic Moments: Protons and Electrons obey Pauli Exclusion principle in the same
way as that of electron. They way also spin like electrons and accordingly spin angular momentum 5 of nucleon is

S = /% (% + 1) h = \E h and z-component is S, = + % h. In addition orbital angular momentum may be associated

with motion on nucleons within nucleus and is quantized in manner similar to that of electrons. Thus total
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angular moment J of the nucleus is vector sum of individual spin momentum and orbital momentum of all
nucleons having magnitude J =./j(j + 1)A. The and z-component is J, = mjh, here, m; = —j,—j+ 11, ..,j—1,j.
Value of j depends upon total number of nucleons; if it isan even number then j is an integer else in the case j is
an odd number it is a half-integer. In case of a nuclide having = N, or even values Z and N of then ] = 0. This

leads to an inference that pairing of particles with opposite spin plays an important role in structure of the
nucleus. Combination of orbital and spin angular momentum of all nucleons is called nuclear spin.

Like electrons, nuclear angular momentum intrinsically forms electric current and is associated with magnetic

moment. Thus magnitude of z-component of electron is equal to pz ~ |5, | ctron - LikEWise, in nuclear magnetic

. eh . . .
moment, called nuclear magneton is uz = o a natural unit of magnetic moment. Here, m, is the mass of
m
p

proton. Since proton is 1836 time massive as compared to electron and hence, nuclear magenton is smaller to
Bohr's magneton in inverse proportion. It is further found that |ug, |, .0n = 2.7928 pp, and not equal to up .
Whereas, for neutron which is electrically neutral |u,|,cumon = 1.9130 up . Further, proton, bearing +ve charge,
spin magnetic moment ;i is parallel and in the direction of spin angular momentum S, but for netron which is
electrically neutral vectors i and S are opposite. These anomalies are attributed to fact that proton and neutron
are not fundamental particles, as being treated so far, rather they comprise of quarks, which is outside domain of
this manual. Nevertheless, inquisitive readers may welcome through CONTACT US. Magnetic moment of entire
nucleus is typically a few nuclear magnetons which in presence of magnetic field B leads to an interaction energy
U= —p+B =—u,B. Thisisthe principle behind Nuclear Magnetic Resonance and MRI.

Nuclear Forces and Energy: Nature nuclear forces despite extensive exploration and uses is still a mystery,
Nevertheless, the understanding of mechanics and electrostatics is undisputed from the fact that particles having
repulsive forces gain energy when brought closer and whereas particles with attractive forces loose energy in
similar situation. These forces are of inverse proportion of square of distance from a point charge or a mass. But,
disintegration of nucleus with release of energy prompt there must be some third kind of forces between nucleons
be it proton, neutrons or both having a short range of the order of 1 Fermi = 10~'>m. Such forces are called
nuclear forces. In all this analysis Einstein’s mass-energy equivalence E = mc? holds true and it leads to c? =
931.5 MeV /u . Therefore, here, understanding of nuclear forces is preceded to that of nuclear energy.

Forces binding neutron and proton inside nucleus are example of nuclear interaction and are called nuclear
forces. Characteristics of nuclear forces are: a) It is independent of charge of nucleons such that neutron-
neutron, neutron-proton, proton-proton binding is all the same, b) Nuclear forces are present over a range of
nuclear dimension i.e. Fermi and in this range it is stronger than electrical forces that makes nucleus stable.
Moreover, short range of nuclear forces restrains nucleus to grow indefinitely, and c) constant density of nucleus
and almost constant binding energy per nucleon exhibit that a nuclide interacts with those in its immediate
neighborhood and not with other nucleons in the nucleus. This makes nuclear forces different from electrical
gravitational forces and are 50 to 60 times stronger than the latter. This limitation of range of nuclear force is
called saturation and is analogous to covalent bond, and d) nuclear forces lead to pairing of protons or neutrons
with opposite spins, and in turn pairing of pair i viz. proton-proton pair pairing with neutron-neutron pair. This
makes a-particle nucleus of 3He an exceptionally stable nucleus. Complex analysis of nucleus has been attempted
with different models, most common of these are: i) Liquid-drop Model, and ii) Shell Model.

Liquid-drop Model of Nuclear Forces: This was proposed by George Gamow in 1928. Is based on
observation that all nuclei have nearly same density. Taking an analogy between nucleon with that of liquid drop
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holding its molecules in short range with the inter-molecular interaction and surface-tensions effects. This
observation is extrapolated to determine total binding energy as under —

1. Nuclear forces on an individual nucleon saturates with few of its immediate neighbours. This makes binding
energy = C;A i.e. proportional to the number of nucleons (A), where C; is experimentally determined
proportionality constant.

2. Nucleons on the surface of nucleus have no outer nucleons and hence less tightly bound as compared to those

inside the nucleus. This gives rise to a (-)ve energy term proportional to surface area = 4wR?, R is radius of
1 2
nucleus such that R o As. This introduces another term in binding energy is = —C,A3, where C, is another

experimentally determined proportionality constant.
3. Every proton out of Z experiences a repulsive force with remaining (Z — 1) protons and hence potential energy

of each proton, as derived in electrostatics is proportional to Z(Z — 1) and inversely proportional to its radius
Z(Z-1)

R. Accordingly, a correction term caused by electro-static potential energy is = C; —1—.
A3
4. Like any other body, nucleus is stable in lowest energy state and hence it must have a balance between
energies associated with protons and neutrons. It implies that N is close to Z for small A and N is greater than
Z,but not N >> Z, for large A, it needs a negative energy term corresponding to |N — Z|. Since, N = A — Z, the

072 —5\2
best agreement has been on a term « — “ ;Z) =—C, (A—zlﬂ.
A3

5. Last, but not the least pairing of nucleon, as discussed above, it leads to positive binding energy if both N and
Z are even and negative binding energy if either of N and Z or both are odd or N is zero. The best fit term is

4
= +C:A75.
o . 2 2(2-1) (4-27)* -2
Thus total binding energy of a nucleus is E; = C;A — C,A3 + (3 ——— C,——1— £ C5A 3. The values of constants
A3 A3

chosen to make it best to binding energy of various nucleus are : ¢, = 16.75MeV, C, = 17.80 MeV, C3 = 0.7100 MeV ,
C, = 23.69 MeV and Cs = 39 MeV.

Shell Model of Forces: This model considers nucleons occupying positions and spins in shells as per ventral-field
approximation for electrons in atomic structure. Each

nucleon is considered to be moving in a potential, an g ja (MeVv/nucleon)

averaged out effect of all other nucleons. T his model despite 9
disagreement, finds space for consideration due to: a)
Potential energy function for nuclear forces is for protons
and neutrons, b) for protons an additional energy function 7
is associated due to electrical repulsion, c) in principle
protons and neutrons moving in such a potential shall
satisfy Schrodinger wave equation, d) on the lines of
spherical symmetry in distribution of electrons in an atom, 4

The curve reaches a peak of about 8.8 MeV/nucleon

atA = 62, corresponding to the element nickel.

concept of filled shells and sub-shells can be applied to The spike at A = 4 shows the unusual stability of
relate stability of nucleus, e€) in atomic physics for stable 3 the ;He structure

arrangements of electrons values of Z = 2,10,18,36,54 and 2

86, atomic numbers of noble gases, f) acomparable effect is | iH

observed in structure of nuclear, but with different

numbers. This difference in numbers is attributed to - 50 100 0 500 250‘-“!

difference in potential energy function of the nucleus and
interaction of nuclear spin-orbit is much stronger than in atoms. It is found that when number of neutrons and protons are
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equal i.e. Z = 2,8,20,28,50,82, or 126, the resulting nucleus are unusually stable, as shown in the figure, and these number

are called magic numbers.

As per energy balance equation energy must be added to individual proton and neutron to separate them an, therefore, total
rest energy of separated nucleon must be greater rest energy (E,) of the nucleus. Accordingly, binding energy of nucleons is

represented by Ep = (ZMy + Nm,, — 4M)c?. It indicates that rest mass of nucleons is greater than mass of the nucleus by f—f

and is called as mass defect. It is to be noted that in this energy balance equation My, is used instead of mass of proton (m,)
which leads to Z protons combined to Z electrons i.e. a Z number of neutral }H atoms so as to account for Z electrons in the

neutral atom.

Nuclear Stability and Radio Activity: As nucleus grows or there is imbalance in the nucleons N # Z grows, atoms tends

to become unstable and this instability leads emission of particles and radiation
till atom becomes stable. The ratio % increases nuclides tends to become

unstable at a value of the ratio about 1.6, as shown in the Segre Chart plotted on
Z — N plane. In the chart it is also seen from the chard that nuclides with
A >2090r Z > 83 are stable. These emissions are in stages depending upon size
of atom before it reduces to a stable nuclide. Decay of nuclide is identified as
Alpha (a)Decay, Beta (B)Decay and Gamma (y) Decay and are being
elaborated discretely.

Alpha (a)Decay: It comprises of emission of a-particles by the decaying
nuclide. These a-particles are nothing but *He nuclide of Helium atom. Since,
it comprises of Two protons and thus changes Z - Z — 2 and the residual mass
A - A — 4 and the result is a different, lighter and relatively less unstable atom.

Energy and mass equivalence during a-Decay

L4

N

2 Ra are being analyzed taking example of Radium
(%5Ra).
88p
138n N o - _ It is to be noted
ks The nuclide _;I-'I.ll"" UMeV) _“:LI -\I Pf“ll_]_k‘lc, b that 4He is o ; 2 6 M 3T 40 4B 56 64 T BD 33 06
decays by alpha tunnels through the ) Proton aumber
{} emission o BIR " potential-energy under influence
o, Darrier. of attractive nuclear forces and therefore, before emission, it
[ 6P « (2p, 2n) RE has (-) ve potential energy. Nevertheless, probability of
LY <L A== > @ crossing potential barrier as tunneling effect has been
'111 . 0 R r elaborated earlier in atomic structure. The decaying “He, in
ss R will cross the potential barrier of 4.871 Mev with a definite is
about 1.52x 10’m/s and is =~ 0.95c, in relativistic range

Velocity of 1.52 x 107 is experimentally determined based on curvature of
its path in a magnetic field. Thus, kinetic energy (%mvz) particle is

K= %(6.64 x 10727)(1.52x 107)? = 7.87 x 10713J=4.79 Mev, as per

Newtonian Mechanics. Considering their charge and mass, they quickly
loose energy in collision during its travel. Thus, as a result depth of
penetration of these particles is few centimeters in air and in metal small
fraction of a millimeter. This, based on relativistic relationship of
mass and energy, leads to an inference that pre-decay mass of
an atom is more than mass of the post-decay atom and rest-
mass of a-particles.

226 Ra can a-decay directly

to the ‘_:‘ Rn ground level ...
)
W 4.685

4871 Mev

*

0.186
MeV

MeV
y
v o Y .. 777

.. 0r it can or-decay to an
excited level 222 Rn*,
which can then decay to
5Ra the 222Rn ground level by
.. emitting a 0.186-MeV
’ photon ().

222k
a6 RN

lpn

86


http://www.gyanvigyansarita.in/�
http://www.gyanvigyansarita.in/�

Page 30 of 44 7th Quarterly e-Bulletin dt 1st April’l8 - Ggyan Vigyan Sarita:fwatm http://www.gvanvigyansarita.in/

An a-particles can directly decay into environment leaving the decayed atom at ground state or impart part of its kinetic
energy to the decayed atom causing it to be in an excited state leading to further decay down in the ladder of a stable atom as
shown in the diagram.

Beta (B)Decay: This decay is result of process of conversion of Proton « Neutron, and thus moderating ratio % towards

stability. Based on actual conversion g-Decay can be either of a)beta-minus (87), b)beta-plus (1), and c) electron (e)
capture. Each of these decays are being elaborated where it shall be noted that during B-decay there change in values of N
and Z while A of post decay atom remains unchanged such that A = N; +Z; = Ny + Z, here, subscripts i and f initial and
final nuclides.

Beta-minus (B~) Decay: In this decay a neutron decays into a proton, shownbyn - p+ 8~ +7V, = p+e+7¥,. Here n
is neutron, p is proton, B~ is nothing but an electron and v, is an antineutrino. This decay occurs when ratio % is too

high. The ¥, indicates that it has velocity = 0.9995¢, i.e. nearing velocity of light. At nuclide level this can be expressed as
4El, - 5 4El, + e +v,. Unlike other particles, antineutrino is having Zero rest mass like photon, it is not having is

U, = [m(4El,)) — Zm,]c?, it corresponds to pre-decay atom, and similarly energy equivalent of post-decay atom Ur =
[m(,4EL) — (Z + 1)m,]c? Thus energy available as a result of nuclear decay is Q = U; — Uy is shared between particles

B~ and ¥, anywhere between Zero to Q. Here, m4El, is atomic mass of El;, m,4El, is atomic mass of El, and m, is mass
of electron.

electrically neutral and has spin quantum number +%. Applying mass-energy equivalence, initial energy equivalent

Beta-minus (8*) Decay: Those nuclides which have protons in excess than that needed for stability undergo g+ decay.
This decay is similar to that of g~ decay and is expressed by p > n+ gt +v, = n+e™ +v,. Here, 7 is positron, an
anti particle (e*) of electron, which has positive charge but in magnitude equal to that of electron, and a mass equal to
that of an electron. Collision of an electron and proton destroys both and lead to conversion of energy as per mass-energy
equation. And, v, is neutrino and antineutrino are antiparticles of each other. This decay at nuclide level is
represented by 4El; » , 4El, +e* +v,. Q value of the decay, similar to that of B~ decay is = U; — Us, where, U; =
[m(EL) — Zm,]c* and Uy = [m(,4EL,) — (Z — 1)m,]c% Accordingly, Q = [m(4EL) —m(,4El,) — 2m,]c*. Here, it is to
be noted that in Q the term 2m, occurs because, one proton is converted into neutron and as balance of rest mass
m, =m, + m, and inthe g*decay whileZ - Z — 1,butN - N +1.

An isolated proton cannot undergo g* decay since m, > m, which leads to negative Q value, which is not possible.

Nevertheless, an isolated neutron can decay into proton. It is to be noted that 8% decay can occur whenever the mass of the
original neutral atom is at least two electron masses larger than that of the final atom.

Electron (e) Capture: In this decay, there is no particle emission, only neutrino radiation is emitted. An electron in
outermost K-shell is absorbed by a proton turning it into a neutron, and decay can be expressed p +e - n+v, . At
nuclide level itis of the form 4El; + e — ; 4El, + v,. Thus, U; = [m(2EL}) — Zm,]c* and U; = [m(;4EL) — (Z — 1)m,]c2.
Accordingly, Q = [m(4El)) —m(;_4EL)]c? and, in radioactive decay, for Q to be positive a necessary condition for
nuclear decay mass of pre-decay atom [m(4EL)] must be greater than post decay atom [m(;_4EL,)]. Descending of an
electron from K-shell into nucleus during electron capture gives rise to X-rays.

Gamma (y) Decay: Like electron in orbits energy associated with internal motion of nuclides is also quantized. Accordingly
nuclides exist from ground state to several excited states. It is seen that energy associated in nuclear decay are of the of MeV
while energy of electrons in orbits if few eV. Thus for all practical purposes in physical and chemical reactions nucleus
remains at ground state. Bombardment of nucleus by high energy particles or radioactivity it attains an excited state. Return
of excited nuclide to ground state takes place with emission of photons of y-rays. Itisto be noted that during y-decay there
in no change in composition of nuclide and hence N and Z remain unchanged so also A = N + Z, it is just descending of
nuclide from higher energy state to lower energy state.
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Law Of Radioactive Decay (LORD), Half life and Average Life: Rate of radioactive decay depends upon
composition of nuclide and is different for each atoms and is expressed as Decay Constant (1). Let, a mass of radioactive

substance has N nuclides at a time . Then as per LORD states that “rate of decay of nuclides [—dZ—it)] at any time tis
proportional to number of radioactive nuclides (N) present in the mass”. Here (-) sign is indicative of fact that as

a result of radioactive decay number of nuclides are reducing. It is mathematically represented as [— AN ®) ocN] such that

[_ dN (t) N dN (t)
dt

N = Nye*. Here, N, is the initial number of nuclides present in the mass at any time =0 , and N is number of residual

nuclides after a lapse of time t. Since rate of radioactive decay is called radioactivity (4) and hence at any time t, — d’:t&) =

A = AN. Therefore, LORD can be expressed as A = Age . Here, A, is the initial radioactivity and 4 is the radioactivity at
time t. The SI unit of radioactivity is 1 Becquerel (1 Bq) defined as 1 disintegration per second. This unit is named after
Henri Becquerel who discovered radioactivity in 1896. Nevertheless, considering, huge number involved in disintegration
the popular unitis 1 Curie or 1 Ci, in the name of Maries Curie.

= AN] It is a simple problem of integration which leads to f —Af dt - loge = —At. It can be written as

Half-life, as the name suggests is the time taken to reduce N, nuclides to half of it i.e. Y Half-life term is most common in

radioactivity. It can be statistically determined for LORD as N7 = Nye *tos - ettos =2 — t0_5 = 1"% = %93.

Average Life, is also a statistical inference drawn from the LORD. It is known that any exponential decay takes infinite time
for complete decay. Taking a sample of radioactive material having N, nuclides, as per LORD, number of nuclides decaying
during time At = [(t + At) — t] would be AN = ANAt. These decaying nuclides have lived for time t, therefore, time-life of

decaying nuclides is 4s = ANt = (ANAt)t = ANtAt. Accordingly, time life of Ny nuclidesis S = fom ANtdt. Substituting value of

. o te— At © o o= At —21®° N . . .
N, using LORD, S = AN, [, te™*dt = AN, “ e_l ]0 -/, e_l dt] = —AN, [:—2]0 =} Therefore, average life of N, nuclides is
s i : ides. i : i 1 _ s

1
ty, =— =-. Thisaverage life of a mass of nuclides, in terms of its half life, comestot,, = e = .
av Ny A av e 0.693
0.

Average-life and Half-life being statistical in nature does not predict which nuclide would decay when, rather they only
predict behavior of a mass of nuclides.

Nuclear Reactions: Nuclear Decay is a self-actuated process and occurs naturally, but nuclear reaction is an externally
actuated and controlled process. Rutherford, demonstrated that bombardment of Nitrogen atoms N with a-particles lead to
heaviour atom Oxygen {N and is depicted by nuclear reaction 4He+ 4N = 1IN + 7H. Nuclear reactions are governed by
multiple laws viz. conservation of charge, conservation of momentum, conservation of angular momentum, conservation of
energy, rest mass and conservation of nuclides. Despite conformance to conservation of nuclides in nuclear reactions, these
are non-elastic collision and thus initial mass and final mass of the nuclear reactants are not equal and this is secret of
enormous energy associated with nuclear reactions and is explained by mass-energy equivalence. Accordingly, reaction
energy (Q) associated in a reaction A+ B — C + D having rest mass of the reactants are My, Mz, M and M}, respectively is
Q = (M, + Mg — M, — Mp)c?. In nuclear reactions when Q is positive, total mass decreases and total kinetic energy increases;
such nuclear reactions are called exoergic reaction. But, when Q is negative, total mass increases and total kinetic energy
decreases and are called endoergic reaction. These terms exoergic and endoergic nuclear-reactions are borrowed from
chemistry e.g. exothermic and endothermic reaction.

Taking an example of endoergic reaction where a-particles of rest mass m and kinetic energy K collides with a nuclide of

mass M and centre of mass of the combined mass attains kinetic energy K, which is equal to K, = ﬁl(. Requirement for

successful reactionis K, > |Q| i.e. absolute Q-value of the reaction. Moreover, its kinetic energy must be sufficiently high to
penetrate potential energy barrier.
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Neutron Absorption: A stable nuclide when bombarded with neutron its absorption forms unstable nuclide and then leads
to B Decay. T his one of the important class of nuclear reaction which has to produce elements, not found in nature, having Z-
number as highas 118.

Nuclear Reactions that are most commonly understood and used are a) Fission Reaction and Fusion reaction. T hese shall be
discussed in following paragraphs.

Nuclear Fission: It is decay process an unstable nuclide, called parent nuclide, splits into two parts of comparable A-value,
i.e. mass of daughter nuclides. Fission reaction was discovered by Otto Han and Fritz Strassman in 1938 during experiment
of bombardment Uranium having 92 protons, that has existed in nature. It has two isotopes of which 238U is common. The
other isotope 233U is easily split by neutron having kinetic energy less than 1 eV, while splitting of 238U requires having
kinetic energy of the order 1 MeV. T his males 233U highly unstable and hence uncommon, while 235U being stable is common.
Fission reaction caused by neutron absorption is called induced fission. There are nuclides which do not neutron
absorption for initiation and are called spontaneous fission. It is 233U converted to 235U by neutron absorption in a highly
excited state and is, therefore, highly prone to spontaneous fission. Fission products of 233U are more than 100 nuclides of
more than 20 elements having mass number (A) predominantly in range 90-100 and 135 to 145.

Fission Reaction: Typical example of the fission reaction are —a) 233U + N — 235U* - 1¢{Ba + §2%Kr + 3}n. and the other is
b) 233U+ N - 238U* > 1¢¥Xe + 2¢Kr + 2 n. The asterisk in 235U* indicated that this is an excited nuclide. Since, nuclides with
A nearing 240 are less lightly bound those of the middle order having A in the range 90 to 145. This is the reason that kinetic
energy of the fission products is very and of the order of 200 MeV as compared to few MeV of a and g particles. Average
binding energy per nucleonat A = 240is 7.6 MeV whichat A = 120is 8.5 MeV. Rest energy of the nucleus is total rest energy
individual nucleon (E,) minus binding energy of the nucleus (Eg). Thus, increase in binding energy corresponds to decrease
in rest energy. The rest energy is converted into kinetic energy of fission products. It is seen that fragments if nuclides have
N/Z ratio too high which makes them susceptible to release of neutron a and g Decay which moderated towards stable

. B 1a0,_ P 140n. B 140, P 110
nuclide 143Ce as shown in reaction 'siXe = '33Cs = *{gBa = 'ijLa~ "{ce ¢

Liquid drop model of nucleus is helpful in understanding fission reaction. The excess energy of 235U* causes excessive
vibration in nuclide leading to formation of two lobes connected with a narrow neck. Positive charges in these lobes makes
repulsive forces to further narrowing of
neck until it is fragmented as shown in
the figure.

There is a hypothetical potential

neck develops, he tw 1 1B nit ne
the tw fis ents. a few seconds later
Ao -
' Fission
fragment "
. |:: > i e e |
s E y .
Neuotron o :> ::> (- =5
= -y Neutrons -
E
4 @ Fission A

=

(a) A 25U nucleus (b) The resulting 2°U*

1bsorbs a neutron |L| 15

nuc ]LLI\ ¥ frapment Db o
energy function of a nuclide, and if it can be excited to energy more than this,
fission of nuclide is immediate. In the event of the nuclide being excited less = ‘
than the potential barrier, fission occurs due to tunneling, but its probability = e . =
depends upon height and width of the potential barrier. eaion % @ . %
Chain Reaction: Trigger of fission reaction by neutron bombardment of > . 5 t'\
233U releases more neutrons, which in-turn trigger more fission as shown in 2@, . 4

=g

Fission

the figure below. Release on energy in fission is enormous and much larger frgment 3 g

A
than any chemical reaction. A typical comparison of release of energy in i

neutrons
1

chemical and fission reaction is made. Combustion of Uranium (U) produces X7

0

Uranium-dioxide (U0, ) which releases 4.5 kJ/g, which is equivalent to 11eV Wxew N
. - . . . Third-

per atom. In contrast to this fission reaction produces 20 MeV per atom, i.e. gncation &

nearly 20 million times that of chemical reaction. In fission reaction when rate ’

of triggering is controlled then it becomes a reactor and has a great
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Electric application in peaceful purposes. Otherwise an
power  uncontrolled fission it is explosive and becomes a bomb.
Schematic of a nuclear power plant is shown in the
figure. Despite, nuclear power plants being deployed for
peaceful  purposes accidental occurrences  of
uncontrolled reaction lead to catastrophes. There are
many such instances and latest among them is at
Fukushima Daiichi Nuclear Plant in Okuma, Japan on

Stcam

Control
rods

Reactor
core
{moderator

Gencrator
Steam (low pressure)

(‘\.

(-L,hm”” 11t March’2011. This was initiated by a natural
Steam calamity, primarily Tsunami caused by severe
condenser earthquake. This lead to cascaded failure of systems

Waler resulting an uncontrolled fusion reaction in the

{cool) reactors. This is indicative of requirement not only of
Reactr @ high precision in performance of equipments but
E:I_';:.;Tm Water Hibre SR highest degree of reliability, stability and robustness.
. (high pressure) pros These requirements are expressed in a famous phrase

Primary loop Secondary loop for “perfection of nuclear technology”.

Fusion Reaction: Fusion reaction as name suggests is based on fusion of two lighter nuclides, just reverse of fission
reaction. The process of fusion involves bringing nuclides of lighter close to each other on nuclear scale i.e. 2 Fermi. At this
vicinity the electron clouds of the reacting nuclides are
repelled, and so also positively charged nucleus. H+H-2H+p+v,
Therefore, it requires kinetic energy of colliding nuclides 5 L 3 L .
about 0.7 MeV. Atvery high temperature of the order 1H+ H->3H+y =>4H+ 2" +2v, +2y
1.5x 107K gases turn into plasma where electrons and

- : : SH+3H - JH +1H + IH
protons perform independently Brownian motion 2 2 2 1 1
bringing protons close in nuclear scale to initiate fusion
reaction as shown below. Similar reaction occurs in sun and is a potential source of energy. Yet efforts are being made to
accomplish controlled fusion reaction. Fission reaction starts with endoergic process and ends up in exoergic process

Allied Topics In Modern Physics: Each of the topic in this section has been covered in earlier parts of this series on
Modern Physics. Nevertheless, requisite details of these topics on Photo-Electric Effect, X-Rays, and Semiconductors are
being brought out to complete the scope of target audience.

Photoelectric Effect: Photoelectric effect and duality of matter was introduced in Part-11 of this series of articles on

modern physics. Properties of photoelectric are being elaborated. It has been experimentally mpknlzlmﬂcﬂ(lhn::‘:u‘.n'.n.u

observed that for a material exposed to a particular radiation is place in electric field Cutihe pmw;m“!I_m_
conduction current is established. There are three large positive V,c is directly

%o (V) observations which are used to explain the photoelectric f fis i proportional to the intensiy.

Constant intensity 27
3

3 effect and are — a) the conduction current starts increasing { constant.
at (—)V, when attains a Maximum value little after a (+) is 5

established with respect to the material exposed to radiation
1 as shown in the figure, b) The magnitude of current
0 ros g increases with increase in intensity of radiation as radiation,
0.5 O‘f" °'|75 10 as long as frequency of radiation remains constant ¢) Magnitude of 1, increases with
1 T 1 increases Energy of photon has been explained by Einstein as E = hf. In general frequency

is also expressed with Greek alphabetv pronounced as Nu.

Constant intensity [ 7
o

2

Vv\C

Vo 0]

-1
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Every material, based on its structure, requires specific minimum energy to Stopping potential _
liberate an electron and it is called Work Function (@), and being energy it is \; Material 1 t"“?c“:" z
dlerla Dq = Py

expressed in eV.Therefore, energy difference = hf — @ =%— @ is the surplus

energy with the electron which appears as kinetic energy of the electron. Getting
back to electrostatics, this KE can be neutralized by subjecting the electron to a (-

)ve voltage such that eV, = TC — @ — which will hold electron excited by radiation 077 Frequency f
s p I'.
. . he (1 . . -
does not leave the material. This V = ?C(Z) —g is called stopping voltage for a éfe /7 Threshold frequency
material. In this expression V, depends for a material upon wavelength (1) of }/’ Stopping potential is zero at
radiation, while all other parameters are constant. Typical values of work function bofe L_” threshold frequency (electrons

for Aluminum is 4.3 eV, Copper is 4.3 eV, Silicon is 4.8 eVand Carbon is 5.0 eV . emerge with zero kinetic energy).
For each material,
Photoelectric effect has many application right from photo-sensitive devices and controls to solar panels for eco-friendly

generation of electricity.

X-Rays : It has been introduced in Part Il of Modern Physics, in series of articles in this column. It being further elaborated.
Production of X-ray by impact of accelerated electrons on a metal anode called Coolidge P
Tube , shown in the figure, known after William Coolidge who in 1913 improvised the Heated \
Crookes Tube used in experimentation of electrical discharges. It is seen that wavelength feathode  Anode \
(4) of X-ray emission follows a specific pattern as shown in the graph. Electrons, dueto gy .
o thermionic emission at cathode, attain kinetic energy ;f;’“m_ "v;f_;v x-ga,\-f
Sharp pcaks\ . KE = eV, where V is the potential difference between anode ___bedm
and cathode. T his is based on a consideration that electrons
emitted by cathode have nominal velocity. This kinetic |||
energy is dissipated in anode in two ways — a) T he electron :;’Ei;;““
collide with electrons of the anode. In the process, a part of )
energy is consumed in accelerating the colliding electron and thus increase heat energy of
anode and this process continues till it loses its energy to become conduction current. Another
rom Ppart is dissipated in radiation photon, b) kinetic energy is high enough to excite colliding
electron of anode to higher orbit with different quantum states.

The fraction of kinetic energy converted into photon can be anything in the range 0 < % < eV. Thus minimum wavelength

Continuous
spectrum
i)

TN N B B
30 40 50 60 70 80 90

=]

Anin » called cut-off voltage, shall correspond to maximum energy of electrons hitting anode i.e. KE = eV or the anode
voltage (V). But, intensity of X-ray for a particular V is dependent on thermionic emission of anode, which in turn depends
upon temperature of cathode regulated by voltage in cathode circuit. It is to be noted that increase in V leads to increasing
reduction of 4,,;,. But, sudden spikes in the curve are explained radiation of excited electron returning to lower orbit such

c

that AE = h; - A= Z—;. Here, AE is the energy difference corresponding to the transition levels. Thus, photons created by

transition from Level K to levels L, M and N are characterized as K,, Kz and K, X-rays. Likewise, photons created by
transition from Level L to levels M and N are characterized as L,, and Lg X-rays, and those by transition from level M to N
are characterized as M, X-rays. These ray are since characteristic to atomic structure of material of anode and are therefore

called Characteristic X-rays. There are two more terms Hard X-rays and Soft X-rays, which are relative terms. X-rays
find application based on its requirement of frequency as much as energy over a wide spectrum.

Morseley’s Law: In 1913 Henry Morseley studied X-ray spectral lines in detail and formulated a relationship to determine
frequency of spectral lines as f = 2.48 x 10'°(Z— 1)%, where Z f is atomic number. It is also expressed as \/]_‘ =a(Z —b)
where a and b are constants, such that b = 1. Spectral lines predicted by Morseley’s law helped in qualitative explanation of
spectral lines as per Bohr’s Lines.
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Bragg’s Law: Short wavelengths of X-ray has helped to use its diffraction property to analyze crystal, which forming
gratings of 0.1 nm order i.e. at atomic scale such that 2d sin8, = nA. Here, n is an integer, and 6y, 64, 04, ..... are values of

corresponding to n, where peak intensity is observed.

Semiconductors : Basic concept of semiconductor was discussed in Part IV of Modern Physics, in series of articles in this
series. Semiconductor materials have saturated covalent bonds as shown in the figure. These
covalent bonds are separated by conduction band with a small energy gap. Typically for Silicon (Si) 1l

most commonly available this energy gap is 1.1 eV., another commonly available semiconductor — ===
material is Germanium (Ge) this energy gap is 0.8 eV. In ground state semiconductor materials are 1T
insulators. Increase in temperature is good enough for electrons from covalent bonds to jump into — =6 =6 =
conduction band. But, in presence of small quantity of impurity, called doping, which is of the order il
of One part in 108 the semiconductor material acquires conducting — &) — (8) — (&) —
1 1 | properties. This has created a revolution in the field of electronics. 1l
= @: @ = @ — There are two types of doping. Semiconductor material doped with elements having 5 electrons

| | @ |
:@: ® :@ — Taking base semiconductor material Silicon (Z = 14) which

in outermost orbit is called n-type semiconductor. Likewise, materials doped with elements
having 3 electrons in outermost orbit is called p-ty pe semiconductor.

has electron configuration

| || || (15)?(25)?(2p)°(35)2(3p)%, when Phosphorous Z =15 having electron configuration

:® - @ — @ - (15)?(25)%(2p)°(35)?(3p)? is diffused its Four electrons in 3rd
orbit are consumed in covalent bonds. T hus the Fifth electron of

|| || || outermost orbit becomes free electron having no place in the
lattice of covalent bond. This free electron joins the conduction and is enough to transform
conduction property and such doped material is called n-type semiconductor. Impurities
like Phosphorous which change conduction properties of semiconductor material are called
donor impurities. There are impurities like Aluminum (Z = 13)has electron configuration
(15)?(25)%(2p)° (35)?(3p) L. Three electrons in its outermost orbit creates a vacancy also called
‘h

hole in covalent bond, which is able to accept an electron from any other covalent bond in

Il
=®O=® F6) =
I .

the lattice, and consequent vacancy at that position of shift of electron. Eventually, the hole keep moving randomly in the

QG O O ® ® ® ® @ | |atticeto add conductivity as a (+) charge, virtually anti-electron. Such material is
OO0 00O o000 O

called p-ty pe semiconductor and the impurities capable of creating holes in the
lattice are called acceptor impurities. It is to be noted that neither of free

Conceptual view of
p-type Semiconductor

OO0 OO o000 0 electrons and or holes present in doped semiconductor disturb balance of

Conceptual view of  glectrons and protons. It is just rearrangement of electrons and is internal to the
n-type Semiconductor

substance. Thus, separately both types of semiconductor remain electrically

neutral. Conceptual representation of both types of semiconductor is shown in figure; hollow circles represent free holes,

while filled circles represent free electrons spread around the material.

But, a metallic junction, just contact, of p-type and n-ty pe semiconductor is a new
world of semiconductor devices. T his p-n junction called diode. Affinity among

Depletion Layer
s

adjoining electrons and holes of n-type and p-type materials forming junction O O
disturbs electrical balance of the constituent materials. Electrons have more
mobility than holes. It is assumed that, x-number of electrons from n-type 300
material move into p-type semiconductor they shall neutralize x-number of holes.
As a result, avacancy of x-number of electrons that is created in n-type material O O

oOleloe @ @
0:0 o:too
0O, el0eee

is manifested as x-number of holes. And electron migrating into create surplus of [1 —|

x-number. Despite the overall electrical balance of p-n junctions remains

undisturbed. Migration of electron and creation of holes is a continuous process

p-n Junction : Diode >
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and thus electric currents established by both the process in opposite directions maintain the balance and overall electrically
neutral junction.

Next, obvious question is: what is the depth of penetration of mutual diffusion of free holes and electrons? Migration of
electrons having (-)ve charges and holes having conversely (+) charges creates an electric field E in the direction from n-type
material to p-type material of a standalone p-n Junction, as shown in the above figure. T his standalone state of diode is called
unbiased diode. The diode when (+)ve potential at p-type material w.r.t. n-type material it is called forward-biased, and
when n-ty pe material is at (+)ve potential w.r.t. p-type material it is called reverse-biased.

Characteristics of Diode: The behavior of diode in forward- and reverse-biased conditions is being elaborated. At this
stage reader has had detailed exposure on electrical circuit and hence hereafter its elaboration is being skipped and directly
V — I characteristics of diode in adjoining figure is being elaborated.

!
@ It is seen that, in forward bias initial increase in current through diode is
ptype | ntype | gradual. This is attributed to gradual cancellation of electric-field caused by
depletion layer. Successively, with increase in forward bias width of
- s » depletion starts thinning. At V =1V, the depletion layer vanishes, At
J"" L, V> Vpthe current steeply rises as diode enters into conduction mode.

T While, in reverse bias depletion layer keep widening. As a result, in this

+1°" e small current through diode is leakage current. Diodes are available over a

widest range from micro amps to kilo-amps catering from micro electronics to energy systems. Diode is basic semiconductor

device, which has grown into multiple forms of diodes, Photoelectric diode, Light emitting Diode, Zener Diode, Schottky

Diode, and going forward different kind of semiconductor devices like transistors finding application in analog electronics

and digital electronics. It just did not stop at that and found application in integrated circuits, microprocessors and

application specific integrated circuits. This yet not the epitome of the field of electronics and communication, race is on for

low-power, size-reduction, capability-enhancements, and cost minimization to make technology accessible to poorest of the

poor. T hese statements are just arouse curiosity among readers and further details enter into domain of advanced physics and
engineering leading into nano-electronics. Nevertheless, inquisitive readers may welcome through CONTACT US.

Acknowledgement: We acknowledge pictures taken from book University Physics, be Sears and Zemansky [1] in series of
articles on Modern Physics, for this Mentors’ Manual, a free web-resource in an imitative to democratize education for
unprivileged children being pursued with Personal Social Responsibility (PSR) in a non-remunerative, non-commercial and
non-political manner.

References:

1. Sears &Zemansky; University Physics with Modern Physics.
2. H.C.Verma; Concepts of Physics, (Vol 1 & 2).
3. Resnick, Halliday, Resnick andKrane; Physics (Vol I and I1).

Author is Coordinator of this initiative Gyan Vigyan Sarita. e-Mail ID: subhashjoshi2107@gmail.com

N.B.: With this article First-cut of all chapters of Physics has been completed. These chapters have been uploaded
on Mentors’ Manual. These articles are being reviewed and suggestion from esteemed readers wherever available
are being incorporated. Revised version of these articles in the form of Chapters will replace respective chapter in
Mentors’ Manual as free web-resource.

From next e-Bulletin in this column a series of Questions, Problems both objective and subjective shall be started.
These shall be drawn from different sources to give a spectrum verities. Itisnot a replacement for books and for
practice, readers may refer to various text and practice books
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PARTIAL COVALENT CHARACTER IN IONIC BONDS (FAJAN’S RULE)

AND RESONANCE

Although in an ionic compound, the bond is
considered to be 100% ionic, actually it has some
covalent character also. Thus, just as covalent bond has
some ionic character, ionic bonds have some covalent
character. This was explained by Fajan as follows:

When a cation approaches an anion, the electron cloud
of the anion is attracted towards the cation and hence
gets distorted. This distortion of electron cloud of the
negative ion by the positive ion is called polarization.
The power of the cation to polarize the anion is called
its polarizing power and tendency of the anion to get
polarized is called its polarizability. The greater is the
polarization produced, more is the neutralization of
the charges (i.e., charge of the cation by the electron
cloud of the anion) and hence the ionic character
decreases or the covalent character increases. If there
is no polarization, the bond is mainly ionic, if the
degree of polarization is small, the bond will be ionic
with some covalent character and if the polarization is
more, the covalent character becomes predominant.
The polarizing power of the cation and the
polarizability of the anion and hence the formation of
covalent bonds are favoured by the following rules
known as Fajan rules.

1. Small size of the cation:- Smaller the size of the
cation, greater is its polarizing power. The small
cations have high electron density and therefore,
they tend to distort or polarize the electron cloud of
the anion to greater extent. Therefore, the
compounds containing small cations will have
more covalent character. For example, LiCl is more
covalent than NaCl and KCI.

2. Large size of anion:- Polarization increases with
increase in size of anion. This is because the
electron cloud on the bigger anion will be held less
firmly by its nucleus and, therefore, would be more

Kumud Bala

easily deformed towards the cation. Thus, larger
the anion, the higher will be its polarizability and
more will be covalent character in its compounds.
Therefore, the anion such as 11, Brt, S2, Se-2, etc.
are easily polarizable and have larger tendency to
induce covalent character in ionic compounds.
Therefore, covalent character of lithium halide
follows the order: Lil> LiBr> LiCl> LiF and that is
why their melting points are in the order of
Lil(446°C) < LiBr (547°C) < LIiCl (613°C) <
LiF(870°C).

Large charge on cation or anion:- Larger is the
charge on cation greater is polarizing power and
larger is the charge on anion greater is its tendency
to get polarized. For example, Na* and Ca*? have
almost similar ionic radii but CaCl> has higher
covalent character than NaCl because of higher
charge on Ca*2 ion. Consequently the melting point
of CaCl: is less than that of NaCl.

Compound Radius Melting
points
(K)
NaCl Nat, 1073
0.95A°
CaCl2 Ca*?, 1045
0.99A°

That is why covalent character of the chloride is in
the order: Na*Cl- < Mg*2Cl> < AlI*3Cls.

Electronic configuration of the cation:- If two
cations have same size and charge, then the one
with pseudo noble gas configuration(with 18
electrons in the outermost shell) has greater
polarizing power than the other with noble gas
configuration having 8 electrons in the outermost
shell. For example, if we compare the ions of same
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size, Na* and Cu*, Na* has eight electrons shell
configuration (2s? 2p%) while Cu* has 18 electrons
shell configuration (3s2 3pé 3d!9). The Cu* ion
polarizes the anion more than Nat+ion. As a result,
cuprous chloride (CuCl) is slightly covalent and
therefore, insoluble in water where as NaCl is ionic
and highly soluble in water. CuCl has low melting
point (705K) as compare to NaCl (1073K), due to
its covalent character.

Co-ordinate covalent bond:- So far, we have
considered that in a single covalent bond each atom
contributes one electron. Perkin (in 1921) suggested
another type of covalent bond in which both the
electrons are donated by one atom but shared by both
the atoms so as to complete their octet. The bond
formed is thus called co-ordinate bond or dative bond.
Such type of bond is formed between atoms or ions,
one of which is deficient in at least two electrons while
the other atom has already acquired a stable noble gas
configuration or octet. The atom which contributes the
electrons is called the donor while the other which only
shares the electron pair is known as accepter. This
bond is usually represented by an arrow (—) pointing
from donor to the accepter atom. For example,

(i) ammonium ion (NH*s) :- A hydrogen ion combik¥3
with ammonia molecule by a co-ordinate covalent
bond to form ammonium ion (NH*4)

H H '

| /7 % |

H* ——» |H-N-=H]| or
| |

H. H

Ammonium ion

NH,*

(i) Ozone molecule (03):- A molecule of oxygen
contains two oxygen atoms joined by double covalent
bond so that octet of each of the two atoms is compl €Y.
Now, if an atom of oxygen having six electrons comes
close to oxygen molecule, the new atom may share a
lone pair of electron of one of the oxygen atoms of the
oxygen molecule. This result is in the formation of a
co-ordinate bond.
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ce  wa {7 ges

'0::0: -r‘_Q:
Donor Acceptor
atom atom

5 :0:0:0: or :0=0-0¢
Ozone
molecule

(iii) Hydronium ion (HzO%) :- Water has two lone pairs
of electrons on oxygen atom while H* ion has empty 1s
shell. Thus, oxygen atom can easily donate two
electrons to H+ ion.

’—b Coordinate bond

@Lone pair + +
o .@ + HY —= p.:H :O—»Ht‘—-ﬂcceptor
AN SN ey

H * H J
. . Donor
H o H

(iv) Ammonia (NHs) and boron trifluoride(BFz) :-
These molecules also combine through a co-ordinate
bond as shown below:

Formation of NH; ——BFR,

H F
H F H i:
H:N:+ B -F:——>H:N:B:F:(or) H-N——3B—F
H :E: H:E: [ [
B - H F

Sulphuric acid:- Sulphuric acid has also two co-
ordinate bonds in its molecule. As given below, the
bonds between the sulphur atom and the oxygen atom
of two —OH groups are the normal single bonds, where
as the bonds between sulphur atom and the other two
oXxygen atoms are co-ordinate bonds.

N 8]
T 1
Hy -0--5.-0-xH HO — s —HO
R d
s) o

Resonance:- The phenomenon of resonance was put
forward by Heisenberg to explain the properties of
certain molecules. It is often observed that a single
Lewis structure cannot explain all the properties of the
molecule. The molecule is then supposed to have many
structures, each of which can explain most of the
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properties of the molecule but none can explain all the
properties of the molecule. The actual structure is in
between of all these contributing structures and is
called resonance hybrid and the different individual
structures are called resonating structure or canonical
forms. This phenomenon is called resonance. For
example, the structure of ozone can be written as

10:0::0:
© @ :0—0=0:

or

Here each oxygen atom has an octet of electrons.
According to this sturcture, there is one single bond
(0-0) and one double bond (O=0) in the molecule.
The normal O-0O and O=0 bond lengths are 148pm and
121pm respectively. According to the structure we
would expect two bond lengths in ozone molecule to
be unequal. But experimentally it is observed that both
the bond lengths are equal (128pm) and the bonds are
intermediate between single and double bonds. This
means that the above Lewis structure does not account
for the observed experimental facts. Hence, an
alternate Lewis structure can be written in which the
double and single bond are interchanged.

:0::0: O: :0=0—0:
@ bt

But none of these two structures explain the observed
facts. Hence,the actual structure is intermediate
between the two lewis structures and is said to be
resonance hybrid. These are represented by drawing
double headed arrows between these structures as
shown below:

5 -~ 6
PN~ P
8,/ e I/
® X € > o) 9
0 -0* ‘0. o
\ ] /
S
v \'-f‘d'
~ \-.;I
Q o]
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It may be noted that the resonance structures have no
real existence. Such structures are only theoretical. In
fact, the actual molecule has no pictorial
representation. The resonating structures are only a
convenient way of picturing a molecule to account for
its properties.

Conditions for writing resonance structures:

(i) The contributing structures should have same
atomic positions. They should differ only in the
positions of electrons.

(i) The contributing structures should have same
number of unpaired electrons.

(iii) The contributing structures should have nearly
same energy, not differ much in energy. This is an
important condition. The individual structures of
similar energy contribute equally to the resonance
hybrid.

(iv) The structures should be so written that negative
charge is present on an electronegative atom and
positive charge is present on an electropositive
atom. For example, HF, the following three
structures are possible:

B 5+ 6-
H:F : .

- s H&_F 5
| 1 11

The structure 111 is rejected because it has positive
charge on electronegative F atom and negative
charge on electropositive H atom.

(v) In a contributing structure, like charges should
not be present on adjacent atoms while unlike
charges should not be widely separated. For
example, N2O may have the following possible
structures:

N=N=0: :NEN_Q -_:.'N_N =0:
| I 1

The structure 11l is ruled out because it has
positive charges on adjacent atoms.
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Let us discuss some other molecules:

Carbon dioxide molecule:-
one structure, it should have two carbon to oxygen

double bonds. O=C=0 or

The normal C=0 double bond has a bond length of
experimentally, each carbon to
oxygen bond length in CO: is found to be 115pm which
is in between that of C=0 double bond (122pm) and
C=0 triple bond (110pm). Hence, COz2 is considered to
be a resonance hybrid of the following three canonical

122pm. However,

forms:

Carbonate ion (CO3?)- Here again, if only one Lewis
structure were considered, there should have been two
C-0 single bonds and one C=0 double bond. However,
experimentally, all carbon to oxygen bonds are founds
to have same bond length which is in between that of
C-0O single bond and C=0 double bond. This can be
explained only if carbonate ion has the following

:)1:0 2301

0 CO O cC=0

reso nating structures:

. =] .8 . 250
.ﬁ:. -cla: :cl:: o
8. ¢ BT o, - G @ SO, 280
o ol 107 ol Tt R Tt
A B c D
Tezonanc e hybrid

Double-headed armow indicates thess
are condributing resonance struc ures.

Carbon monoxide:-

e ® )
:C=0: =—— :C=0

® 9
), <= (C—0O:

Sulphur trioxide:-SOs3

If CO2 molecule had only

http://www.gyanvigyansarita.in/

-0 Ho} 0 ‘0
| I | ;
> .S,

INT INT ANTS

Resonance Energy:- It may be noted that the
resonance hybrid is more stable than any of
contributing structure. It means the resonance hybrid
has lower energy than any of the contributing
structures. “The difference in the energy of the
resonance hybrid and the most stable contributing
structure (having less energy) is called resonance
energy.”

X i "

Characteristics of Resonance:-

() The contributing structures do not have any
real existence. They are only imaginary.
Only the resonance hybrid has the real
existence.

Because of resonance, the bond length in a
molecule becomes equal, e.g., O-O bond
lengths in ozone or C-O bond lengths in
COo..

The resonance hybrid has lower energy and
hence greater stability than any of the
contributing structures.

Greater is the resonance energy; greater is
the stability of the molecule.

Greater is the number of canonical forms
especially with nearly same energy, greater
is the stability of the molecule.

(i)

(iii)

(iv)
V)
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form and for other fraction of time in

Some Misconceptions: The following points should another canonical form.
be kept in mind: (i)  There is no equilibrium between the
canonical forms like tautomeric forms
() The resonating structures have no real (keto-enol form) in tautomerism.
existence. (iv)  The real molecule cannot be depicted by a
(i) It does not mean that the molecule exist for single Lewis structure.

certain fraction of time in one canonical
Assignment

(i) The correct order of stability of the following

resonance structures is : (I) H2.C=N+=N-; (v) NHs and BF3 form adduct readily because they
(I HoC+—-N=N-;  (I1l) H2C-—N+=N; form:
(1V) HaC- — N= N* (@) ionic bond (b) covalent bond
(@) I=11=1v=1l (b)) I=HI=>1V (c) co-ordinate bond (d) hydrogen bond
(€) N2>V (d) 1>V (vi) The polarization of electrons in acrolein may be
(if) Which of the following is not correct resonating written as:
structure for carbon dioxide? (a) “CHz=CH -*CH=0
(a) 0=C=0 (b)-O - C=0* (b) *CH, = CH-*CH=0
(c) *0-C=0*+  (d) O*=C-O- (¢) “CH2=CH-CH=0%

(d) *CH=CH-CH=0">
(iii) Which one of the following contains ionic,

covalent and co-ordinate bonds? (vii) LiCl is soluble in organic solvent while NaCl is

(a) NaOH (b) NacCl not because:

(c) NaCN (d) NaNC (a) Lattice energy of NaCl is less than that of
LiCl

(iv) Which of the following statements is wrong? (b) Li* ion has higher value of hydration energy

According to Fajan’s rules, the covalent character than Na*

is favoured by : (c) LiCl is more covalent than NaCl

(a) small size of cation (d) Li* ion has lower value of hydration energy

(b) the cation having 18 electrons shell Na+.

(c) small size of anion
(d) high charge of cation and anion

E)m) @) E)E) EGE) Em EM (@O SIIMSNY

Author is M.Sc. (Chem.), M.Ed. and Advanced Diploma in German Language (Gold Medallist).
She retired as a Principal, Govt. School Haryana, has 3-1/2 years’ experience in teaching
Chemistry and distance teaching through lectures on Radio and Videos. She has volunteered to
complement mentoring of students for Chemistry through Online Web-enabled Classes of this
initiative.

e-Mail ID: kumud.bala@yahoo.com
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SCIENCE QUIZ- World Earth Day: April’'l8

When is earth day 2018?

(i) April 22 (ii) April 15

(iii) April 20 (iv) Aprill7

Why do we celebrate it?

(i) Support for environmental protection
(i) Magnificent place

(iii) Blue planet

Earth is truly amagnificent place, known as
............ due to its abundance of water.

(i) Red planet (ii) Blue planet

(iii) Gasgiant  (iv) Asteroid

When was the first earth day celebrated?

(i) 22 April 1970 (ii) 22 April 1975

(iii) 22 April 1960 (iv) 22 April 1965

Who is considered the founder of earth day?
(i) Gaylord Nelson (i) Gerald Ford
(iiif) Margret Thatcher (iv) GeorgeW. Bush
What disaster leads to the founding of earth
day?

(i)Extinction of American mega fauna

(it) An oil spill off the coast of California
(iii) The Chernobyl disaster

(iv) An oil spill off the coast of Africa

What is theme of earth day’s 2018?

(i) Environmental and climate literacy
(i)  End plastic pollution

(iii) Trees for the earth

(iv) Data and technology

The earth is the... ........ planet from the Sun.
(i) third (ii) second (iii) fourth (iv) fifth
Theearthisa......... planet.

(i)gas giant (ii) terrestrial

(iii) jovian (iv) asteroid

Earth’s atmosphere consists mostly of?

(i) COzand O2 (i) Oz and N2

(iii) H2and He (iv) Oz and Hz
Earthhas............... natural satellites visible to

the naked eye? (i) none (ii) four (iii) two (iv)
one

The earth’s diameter is approximately ..............
kilometers?

(i) 9655 (ii) 7904 (iii) 12756 (iv) 6542
What is the axial tilt of the Earth?

(i) 23.5° (ii) 12.7¢ (iii) 24.5° (iv) 17.5°

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
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Earth rotates inabout ....... hours.

(24 (i)6 (ii)l2 (iv)26

Earth is moving around the Sun at about
67,000 mph represents ........... speed?

(i) Earth’s orbitaround the Sun

(ii) Earth’s rotation about its axis

(iii) Earth’s movement through milky way
What is the Earth’s true shape?

(i) Sphere (i) Flat

(iif) Oblate spheroid (iv) Triangle

How old is earth?

(i) 4.54 million year (ii)4.54 billion year

(iit) 6000 year (iv) 8000 year
What's the longest mountain chain on the
planet?

(i) Theeverglades

(if) Themid-ocean ridge

(iii) The Himalayas

What is the deepest place in the Ocean?

(i) The Bermuda triangle

(i) The Mariana trench

(iif) Themiddle of the Atlantic Ocean
Where’s the lowest point on land?

(i) Antarctica

(i) The Dead sea

(iii) Death Valley

134°F (56.7°C) was the hottest temperature
ever measured on the earthin ..............

(i) El Azizia, Libya

(ii) The North pole

(iii) Death Valley, California

(iv) The South pole

Minus 100° Fahrenheit (-73°C) was the coldest
temperature measured on earth in....................
(i) Vostok station, Antarctica

(i) The North pole

(iii) South pole

(iv) Dead sea

The earth’s average distanceis ......
....kilometers from the Sun.

(i) 149,597,000 (i) 1,495,970,000

(iii) 9,300,000 (iv) 93,000,000

(Answers to this Science Quiz Mayl’18 shall be provided in

1st Supplement dt 1st May’18 to 7th Quarterly e-Bulletin)
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Growing with Concepts: Englsh Grammar

Unit-1: Subject and Predicate
S. Swarnalatha

A sentence is a combination of words that gives a complete meaning or thought. A sentence has a subject and a
predicate. It can start with a noun, or noun phrase.pronoun.

The subject of a sentence typically occurs at the beginning of the sentence (position), consists of a noun phrase
(form), and indicates the topic of the discussion (meaning).

The predicate follows the subject, starts with a verb indicating an action or state of being, and conveys a
thought about the subject.

Look at this sentence.

1. Rahul is a student. Rahul isa PROPER NOUN. He / She are pronouns.
Who is a student? Who are we speaking about? We are speaking about Rahul.
Rahul is the subject of the sentence, because the sentence is telling us something about that boy.
Rahul is a student.

What is it telling us about the boy? He is a student. The subject is still Rahul.Here we are getting some
more information about our subject , Rahul. Hence this is the predicate in the sentence.

The cat/ran after the rat. The cat ( subject) ran after the rat (predicate)ran (verb)
2. Rahul and Raghu are friends.

Rahul and Raghu/ Suubject are friends. / Compound Subject There are two nouns in the subject.

3. The light green dress/ is my favourite. The light green dress is Subject.
4. Rahulwalked and lost his way in the park. Compound Predicate. More than one verb related to the subject
5. In Imperative sentences Subject is implied. The You is implied.
Sit down . It meansyou sit down
6. Ininterrogative sentences.
Have you seen the movie? Y ouis subject. Have and seen the movie Predicate

The light green dress/ is my favourite.

We will look at Types of sentences in our next unit.

Author is a teacher at Ramakrishna Mission School at Vishakhapattanam. She has
¥ volunteered to contribute a column Growing With Concepts — English Grammar. Sushri

_ Sarswathi Tenneti Madam, A very senior teacher and mentor in English Language has
ml kindly consented to make value addition for enriching this column.

E-mail I D: Swarnalathasingampalli@gmail.com
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Theme Song :

PREMISE:We are pleased to adopt a song” saslRIfddgaestendr....”from a old Hindi MovieDo Aankhen

Barah Haath gl3T&@sResreof year 1957, directed by The Late V. Shantaram. The lyrics are by Shri

Bharat Vyas, singer Melody Queen Sushri Lata Mangeshkar, and Music Direction by Vasant Desai. It
has become a widely accepted inspirational song and/or prayer in many educational institutions and
socially inspired initiatives engaged in mentoring of unprivileged children. This newly formed non-
organizational initiative, being selflessly operated by a small set ofcompassionate persons, finds its
philosophy in tune with the song and conveys its gratitude to all he eminent persons who brought out
the song in a manner that it has attained an epitome of popularity. While working its mission and
passion, the aroup invites one and all to collectively complement in grooming competence to compete
among unprivileged children. The song/prayer goes as under -

Sdell ATFd §H ST SIdT, AT T TIAH FHAAR gl
§H Tol oA WA T g b, ol o IS T gl ||

o 3 & g IR,  gH AR AT AT S
WIS F gad T g, e o ¢ orelr eeelt &
R GIAAT Tordll ol Tohdll &, #1aeTT Hel #H scol &1 glem ||

SaaT AfFd §H ST SIdT, AT T AT HHAR BlaT
gH Tol oich T&d U gH &, Rt 8 HIS el gleTr ||

gHAT A g &1 THem §, &9 ¥ I fohar &/ § 319oT
el GRIAT & die gefy &, FEH1 aeT & T ST AYST
319AT HEUT T STl o §8T &, Y ¢ UIdel g Ueh Hel ol ahiedl ||

sdell AT & ST SIdT, HA FT fA@H FASAR glar
§H T o1k I&d O §H &, Hoap T S T gler ||

o v

Together Each Achieves More
(TEAM)

Every end, so also end of this e-Bulletin, is a pause for a review, before
Resuming of the journey far beyond ...
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