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Dr. Rajondra Prasad, the first President of Sndrendent ndia, in his
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From the Chairman’s Desk...

Dear Learner

| am happy to place another issue of the Open
Learning Magazinein your hands. Asyou know,
the National Institute of Open Schooling (N1OS)
provides print and non-print learning materials
to all learners which include Self Learning
Materias(SLMs), and mediaprogrammes (audio
and video programmes). The media programmes
in the form of DV Ds and broadcast and telecast
of audio-visual programmes are generally based
on 'hard spots' in the self-learning materials. We
have been emphasising that our learners should
make full use of thelearning support provided to
them by the NIOS.

Herel wouldliketo mention that within the Frame
of Curriculum and Syllabus, the selection and
presentation of content has certain limitationsin
the books of different subjects. However, through
thehalf yearly "Open Learning" Magazine, NIOS
has been striving to supplement and update the
knowledge of itslearnersto some extent through
additional inputs in the form of articles of
educationists and subject experts etc. These
articles supplement and complement content of
the prescribed Self Learning Material.

In the present issue of the Open Learning
Magazine, articles on subjects and topics like
Chemistry, Capital/stock market, solar energy, and

medicines, and lumanaries like Swami
Vivekananda and Bharat Ratna Dr. Rajendra
Prasad, etc. have been included. | hope you will
find the content of these articles interesting and
useful for you.

| would also liketo emphasise that NIOS learners
should make full use of the Personal Contact
Programmes (PCPs) which is a very significant
part of the teaching-learning strategies under the
Open and Distance Learning (ODL) system.
These contact programmes, along with self
learning materialsand multi channel programmes
of NIOS, would not let you feel the gap you may
otherwise feel due to the non-availability of
teachers every day. Moreover, the PCP classes
give you opportunity to interact with your peers
(fellow learners) and discuss various aspects and
topics of your courses of study. If you avail the
facility of PCP classes regularly, you will find
interaction with your tutors and peers extremely
useful.

Your comments and suggestions about the
selection and presentation of content in thisOpen
Learning Magazine are welcome.

LIANL
(S.S. Jena)

Chairman, NIOS
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National Institute of
Open Schooling (NIOYS)

Why Open Schooling ?

The emergence of Open and Distance Learning (ODL) System has been a natural and
phenomenal evolution in the history of educational development towardsthe latter half of
the twentieth century. While the conventional system continues to be the mainstream of
educational transaction, it hasits own limitations with regard to expansion, access, equity
and cost effectiveness. Mgor challenges that India faces today in the educational arena
are:

the challenge of numbers,
the challenge of credibility, and
the challenge of quality.

Therevolution brought about by the growth of Information and Communication Technology
(ICT) hasgreatly facilitated the expansion of Open and Distance Learning (ODL) System
and permitted adopting a flexible, constructivist, learner friendly and multiperspective
approach to the teaching learning process which is so essential for creativity, leader-ship
and scholarship leading to the total development of human personality and in responding
appropriately to the challenges identified above.

The Open and Distance Education isanew paradigm with some elements of shift such as:
From classroom to anywhere; teacher-centric to | earner-centric; teacher as an instructor to
teacher asafacilitator; mainly ora instructionsto technology aided instruction; fixed time
learning to anytime learning; “you learn what we offer” to “we offer what you want to
learn”; education as one time activity to education as life long activity. The concerns for
adoption of ‘open schooling’ programmes with the objective of providing “Education to
All” include:

I. to provide education to those who are unable to attend conventional schoolsfor a
variety of socio - economic reasons, as well as to those who for similar reasons
missed opportunities to complete school and developmental education,

Ii. to meet the educational needs of differently abled children,
lii. to provide wider choice of educationa programmesto learners,

Iv. to provide a ‘safety net’ to school drop-outs so that they do not remain under-
educated. Every region and state of Indiafaces, more or less, the above mentioned
educational challenges.

vii
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Dear Learners,

(i) Title
(i) Introduction
(iii) Objective

(iv) Content

(v) Intext Questions

(vii) Terminal Exercises

(vi) What you have learnt:

(viii) Check your answers :

HOW TO USE NIOSSTUDY MATERIAL

The learning material (Course Material) provided to you by the NIOS has been devel oped
by a team of experts. The material has been developed in Self Learning Mode (SLM) to
help you to study independently.

The following pointswill give you an idea on how to make the best use of the material:

Read the title. It will give you an idea about the contents of
the lesson.

Go through it. Thiswill introduce you to the contents of the
lesson.

Try to remember the objectives. These will be your
achievement after you have learned the lesson.

Thetotal content of the lesson isdivided into sections so that
you understand and master each concept before proceeding
to the next section. Read the text carefully and if you require,
make short notes on the margin of each page. Try to solvethe
givenintext questionsyourself and then go to the next section.
If you cannot do the intext questions, read them again until
you can do it. At some places you will find some texts in
italicsand bold. This showsthe importance of those portions,
you are suggested to memoriseit.

These will be objective type questions based on each section.
After studying that section, try to solve those questions by
yourself in the space given below the questions and then check
your answers with the model answers given at the end of the
lesson. Thiswill help you to know your progress. Solve these
in pencil and compare your answers with the key provided at
the end. Go through the unit again, if your answers do not
match.

Thiswill bethe summary of thelearning pointsof thelessson.
Retain these and add your own pointsto thislist.

There will be short and long answer type questions in this
section. Try to solve them without taking help from "check
your answer". After solving the questions, tally these with
check your answer.

Asexplained earlier, here the answersto intext questions and
terminal questions have been provided. Compareyour answers
with thislist.

viii
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NIOSway of Empowering Girlsthrough
Vocational Education

Women represent one of the crucial development
forces in the world. As per the world economic
profile, they form 50 percent of the world
population, contribute 60 percent of working
force, make upto 30 percent of the official labour
force, and contribute 50 percent in food
production. At the home front, nearly 84 percent
of all economically active women in India are
engaged in agriculture and allied activities
(Anonymous 2002).

The Status and role of Indian women and their
problems are linked to the history and social
system of the country. Women constitute half of
the population. Yet, they arenot treated at par with
men in many aspects of life. Though six decades
have passed since independence, women are yet
in the grip of their traditional role resulting into
economic dependence, socia neglect and political
ignorance, and eventually preventing them to
attain their due place in society.

Women's status in society can be measured in
terms of educational level, income, employment
as well as the role played by them in family,
society and community.

Education affects employment opportunitiesand
decision making role. Economic viability and
education contribute either singly or jointly to
women’'s emancipation. In fact, education and
employment of women arethefirst pre-requisite
not only for improving the status of women but
also for moving towards gender equality (Sarma,
1991).

0 Dr. K.P. Wasnik

Education develops personality of an individual
and brings about mental development. The
individual with higher education acquires more
knowledge and is eager to accept new ideasmore
quickly. Education also offers solution to certain
problems more quickly because of rational
thinking while taking decisions. The ability to
read and write givestheindividual accesstovivid
body of the knowledge, exposure to socia life
outside the family and provides entry into other
opportunities.

One of the contributory cause of relegation of
women to alower status has been their illiteracy
and educational backwardness. Education is
arguably the most significant factor contributing
towards empowerment of women. It is, therefore,
imperative that they should be encouraged to
participate in education which would result in
retrieving their position in society (Menon and
Koushal, 1998).

The improvement in girls’ enrollment is also
reflectedingirls sharetototal enrollment. Inthe
primary classes, the share of girls enrollment in
2007-08 was 48.22 percent compared to 48.09
percent in the previous year. Girls sharein total
enrollment at the upper primary level is 46.99
percent; it was46.51 percent in 2006-07 and 45.32
percent in 2004-05. The percentage of girls
enrolment in government managed schools was
found higher than in private managed schoolsfor
both the primary and the upper primary
enrollment (Mehta, 2010). The analysis done by

O Dr. K.P. Wasnik, Director (Vocational Education), National Institute of Open Schooling (N10S), NOIDA,
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the National University of Educational Planning
and Administration (NUEPA) shows that boys
outnumbered girls both at the primary and at the
upper primary levels of education in 2007-2008.

However, in many parts of the country, dropout
of girl studentsisrampant dueto variousfactors.
This has been demonstrated by the study
conducted by DipaMukherjee (2011) inrural area
of West Bengal. The study reveals that intense
poverty dominates over all other factors for
children withdrawal from school. It aso found
that whileincidence of work ismore among boys
compared to girls. Being out of school is more
frequent among girls than boys for the higher
years age groups indicating that girls are
withdrawn sooner from schools while boys
continue their education and sit longer.

OWomen have historically been subjected to
socid injustice and educational deprivation. At
the World Education Forum in 2000, 164
countries made a collective commitment to the
Education for All (EFA) goals, which include
achieving gender parity in education by 2005 and
adequate access to quality basic education by
2015. Similarly, the United

Nation’s Millennium Declaration, in 2000,
established the Millennium Development Goals
(MDGs) with the commitment to achieve gender
parity in accessto the primary and the secondary
education and to empower women by 2015
(Kishor Singh, 2011).

The six goals of education for all:

e Expand early childhood care and
education.

e Provide free and compulsory primary
education for al.

e Promote learning and life skills for
young people and adults.

e Increase adult literacy by 50 percent.
e Achievegender parity, gender equality.
e |Improvethe quality of education.

The Countrieswith thelowest standards of living
and the highest rates of illiteracy are usually
countries that do not educate their girls. Girls
education is valuable both in its own right and
becauseit fuelsdevelopment. Creating incentives
to support girlseducation and, in particular, girls
secondary education catalyze arange of positive
outcomes. Empirical data show that increasing
girls education connects with economic growth,
increased organizational field and greater |abour
productivity. Educated mothers are more likely
to ensure that their babies are vaccinated and
receive proper nutrition and they tend to have
smaller, healthier and better educated families.
Children of educated mothers are more likely to
attend school themselves (Melanne Verveer,
2011).

Some benefits of girls education

e Higher incomes: World Bank Studies find
that, on the whole, one more year of the
primary education beyond the mean boosts a
person’seventual wagerate on an average by
5 percent to 15 percent with generally higher
returnsfor girlsthan for boys. One moreyear
of the secondary school beyond the mean
boosts a person’s eventual wage rate on an
average by 15 percent to 25 percent, again
with agenerally higher increasefor girlsthan
for boys.

e Faster economic growth: Education of men
or women generally leads to economic
growth. Increasing the number of women in
the secondary education boosts per capita
income growth.




July-December 2011 Open Learning

e Food Security: 63 Countries study by the
International Food Policy Research Institute
Fund revealed that expanded female
education resulted in better farming practices
which contributed to about 40 percent of the
decline in malnutrition from 1970 to 1995.

A study conducted by Madhusudan Roy (2011)
reveals that education’s impact is felt to some
extent in the household but it is failing to have
any big impact on larger issue like women's
freedom, civic sense, blind beliefs etc. These
results show that there is something lacking in
the education system of the country. Educationis
not resulting into overall development of a girl
child. He suggested that our society needs to
reintroduce the holistic concept of education into
the schooling system. Education should promote
and develop critical thinking of students. Schools
should give them tools of acquiring and using
knowledge effectively. Education should teach
everyone how to live life fully. It should equip
with all required skills so that they can face their
lifeand liferelated various problem successfully.
Making education just geared towardsjob market
creates problems for individuals and overall
progress of the society.

A study carried out by Birhanes Sime Geressu
(2011) in Ehtiopia showed that women have
capacity to play interpersonal and informational
leadership role. However, they are weak in
decision making role. Similarly, it is argued that
women have even moreinterpersonal and human
skill than men and equal in technical skills.
Regarding managerial functions, women can
perform amost all functionsasequal astheir male
counterparts. Some major factors that hinder
women to acquire educational leadership position
are attitudinal and socio-cultural factors. In this
regard, the attitude of men towards women and
the attitude of society towardswomen leadership

were found hostile in general. Amusingly, the
attitude of women towardswomen and their own
self image was found not brave.

National Institute of Open Schooling
(NIOS)

It is obvious that the task involved in Education
for al (EEA) isgigantic in magnitude and formal
education alone cannot be adequate in fulfilling
the national mandate as has been envisaged in
the National Policy on Education, 1986. In such
a situation, the open learning system is viable
aternative particularly for education of women
as it widens their access due to its inbuilt
flexibility. The emergence of Open and Distance
Learning (ODL) system has been a natural and
phenomenal evolution in the history of
educational development towards latter half of
the twentieth century. While the conventional
system continues to be the mainstream of
educational transaction, it hasitsown limitations
with regard to expansion, access, equity and cost
effectiveness. The major challenges that India
facestoday in the educational arenaare:

e The challenge of number
e Thechallenge of credibility
e Thechallenge of quality

The Open and Distance Education is a new
paradigm with some elements of shift such as:

e From classroom to anywhere
e From teacher centric to learner centric

e From teacher as an instructor to teacher as a
facilitator

e From mainly oral instructions to technology
aided instructions

e Fromfixedtimelearning to anytimelearning
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e From ‘you learn what we offer’ to ‘we offer
what you want to learn’

e From education as one time activity to
education as alifelong activity.

The primary mission of the National Institute of
Open Schooling (NIOS) is universalisation of
education, achievement of social equity and
justice and creation of a learning society. The
NIOSis serving alarge section of society which
has otherwise been deprived of education.

The NIOS offers a wide spectrum of courses of
general and continuing education for different
categories of learners through the open and
distance learning mode of education leading to
certification at the school level. The academic
courses offered by the NIOS include to Open
Basic Education (OBE) programme, the
Secondary level coursesand the senior secondary
level courses.

Acknowledging the fact that the young
entrepreneurs will be the wealth of the nation,

the learner friendly vocational education
programmes of N1OS provide excellent prospects
for learners. It offers 98 vocational education
programmesin different areas such asagriculture,
business and commerce, engineering and
technol ogy, health and paramedical, home science
and hospitability management, teachers’ training
and computer and IT related sectors. The details
of the sector-wise vocational education courses
aregivenin following table:

A large number of girls drop out of schools due
to their poor economic condition, socia taboos
or inability to cope with therigid demands of the
formal education. These school dropouts join as
unskilled labour or are engaged in household
work. The NIOS strivesto provide opportunities
of education to women and girls through its
flexible life related programmes of education.
Besides this, a conscious attempt has also been
madeto retain|earnersin the system by exploiting
the inherent flexibilities of the open learning
system.

Tablel: Sectorwise distribution of vocational education cour ses

Sr. Sector Number of

No courses

1. | Agriculture 10

2. | Business and Commerce 14

3. Computer and Information Technology 09

4. | Engineering and Technology 20

5. | Health and Paramedical 09

6. | Home Science 12

7. Teacher training, music and dance, security services and life 14
enrichment programmes
Hospitability management (in collaboration with ITDC) 05
Paramedical courses (in collaboration with IMA) 05
Total 98
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The vocational education courses have a greater
social significance for both urban and rural
women. It is essentia that the courses should be
of direct relevance to women. The profile and
needs of women learners are varied. They have
different levels of literacy and education, may
belong to different incomelevelsand varied socia
and cultural settings ranging from rural to urban.
A programme of study that would be of direct
relevance is one that deals with promoting
entrepreneurship among women. Most often,
women lag behind in creation of enterprise, not
becausethey lack the ability, but becausethey do
not possess the required skills and do not have
access to relevant information. Keeping this in
view, the NIOS has been promoting vocational
education for girlsand women through itsvarious
vocational education courses across the country.
The enrollment of girlsand women in vocational
education courses of NIOSisincreasing over the
year which can be observed from the following
table.

Table 2 : Year wiseenrollment in Vocational
Education Courses of NIOS ( 2005-06 to

2010-11)
Year Male | Female Total
2005-06 | 11136 11693 22,879
2006-07 | 11329 10329 22,166
2007-08 | 11558 12116 23,674
2008-09 | 10450 | 25661 36,111
2009-10 | 11511 50300 | 61,811 (It includes
enrollment of the
Hunar project also)

The Preference Profile of the Sudents

From the enrollment data, reveals that the
vocational education courses involving some
physical labour like security services, electrical
technician and plumbing are preferred by male
students. The genderwise preference of courses
can be seen from following table:

Table 3: Vocational Education Cour seswith male domination (From 2007-08 to June 2011)

S.No. | Course Name Enrollment
Male Female Total

1. Electrical Technician 10015 125 10140
2. Jan Swasthya 6605 1345 7950
3. Refrigeration and Air Conditioning 3625 15 3640
4. Certificate in Security Service 1306 36 1342
5. Catering Management 1244 245 1489
6. Welding Technology 1236 21 1257
7. Radio and TV Technician 993 32 1025
8. Bakery and Confectionary 918 477 1395
9. Plumbing 526 11 537
10. | Certificate in Four Wheeler 474 0 474
11. | Diploma in Basic Rural Technology 284 31 315

27226 2338 29564
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Courses Preferred by Girls

Though NIOS has been offering more than 95
vocational education coursesinvariousaresslike
Agriculture, Business and Commerce,
Engineering and Technology, Health and
Paramedical, Teachers’ Training etc., certain
courses like Beauty Culture, Cutting Tailoring,
Computer & IT, and Health related courses are
preferred by the girlsand women. The difference

in enrollment between male and female is quite
visible from the following table:

Vocational Education Cour ses
Preferred by both Genders

The courses like stenography, computer
application and community health etc., are
preferred equally by both male and femalewhich
can be seen from following table:

Table 4: Vocational Education Cour seswith compar atively high enrollment of girls
(From 2007-08 to June 2011)

S.No. Courses Enrollment Total
Male | Female
1. Certificate in Early Childhood Care and Education 507 9303 9810
2. Cutting Tailoring and Dress Making 256 6972 7238
3. Beauty Culture 98 6239 6337
4. Certificate in Basic Computing 1073 2184 3257
5. Certificate in Yog 1295 1424 2719
6. Certificate in Library Science 1038 1058 2618
7. Certificate in Desk Top Publishing 1058 1095 2153
8. Secretarial Practices 623 1478 2101
9. Word Processing 293 1350 1643
10. | Typewriting 279 317 596
11. | Certificate in Rural Health 1 434 435
6683 43844 | 51059
Table 5: Vocational Education Courses preferred by both genders (From 2007-08
to June 2011)
S.No. Courses Enrollment Total
Male Female
1. | Certificate in Community Health 2746 1537 4283
2. | Certificate in Computer Application (CCA) 6947 6229 | 13176
3. | Certificate in Homeopathy Dispensing 507 201 708
4. | Diploma in Radiography (X-ray Technician) 150 75 225
5. | House Keeping 232 164 396
6. | Janswasthya 6605 1345 7950
7. | Stenography (English) 144 127 271
8. | Stenography (Hindi) 262 153 415
17593 9831 | 27424
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Vocational Education to Girlsthrough
the Hunar Project

Hunar is an Urdu word which means skills.
Therefore, the programme for skill development
is named as Hunar Programme. Under this
programme, both education and training has been
given equal importance. The main objectiveisto
provide skill training to target group as per their
interest and ability in selected vocational fields
for sustainable livelihood. The delivery
mechanism for providing skill training is totally
through community based institution that are
managed and controlled by community. The
uniqueness of this project liesin the fact that for
thefirst timethe muslim girls are being provided
skill development/training almost at their
doorsteps. This project was initiated by NIOS
in Bihar which is now being implemented by the
Bihar Government. This project is also being
implemented in Delhi .

The NIOS has been playing asignificant rolein
empowering girls and women through its
vocational education courses. It provides an
opportunity for self employment and building self
confidence to join the world of work.
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Fun Way of Celebrating Chemistry

The United Nations has designated the year 2011
as the International Year of Chemistry (1Y C-
2011). The focal theme of the 1YC-2011 is
‘Chemistry-Our Life, Our Future'. The United
Nations has decided to celebrate the year 2011 as
theInternational Year of Chemistry primarily due
totwo reasons. First, theyear 2011 marksthe one
hundredth anniversary of the Nobel Prize. The
first Nobel Prize was received by her in Physics
in 1903 along with her husband Pierre Curie and
Henry Bequerel.

The International Union for Pure and Applied
Chemistry (IUPAC) plays a very important role
inthefield of Chemistry. Formerly, it wasknown
as the International Association of Chemical
Societies. First established in 1911 in Paris, the
year 2011 also happens to be its one hundredth
anniversary.

In the Indian context, the 1'Y C-2011 has another
significance too. The year 2011 is 150" birth
anniversary of AcharyaPrafullaChandraRoy who
started the tradition of research in modern
chemistry in India and was also instrumental in
laying the foundation of chemical industry.

What is Chemistry

Chemistry is considered to be a very important
branch of science. In brief, we can say that it is
the scientific study of composition and properties
of matter. It deals with the behaviour of matter
and how different kinds of matter react to change
from oneform to another. Chemistry governsour
understanding of the material nature of theworld.

O Dr. PK. Mukherjee

In fact, all living processes are controlled by
chemical reactions.

Chemistry is connected with every aspect of our
life. Indaily life aso, it plays an important role.
Right from the moment we get up the in the
morning till we go to bed, we encounter various
elements and other things that are intimately
connected to chemistry. From food stuff, dresses,
building materia, fuels, drugs, fertilizersto ahost
of other items, chemistry hasakey rolein almost
everything. Its all-encompassing role even
extendsto such diverse areas of human endeavour
as art and culture where paints, colours, fabrics
etc., all products of chemistry, are extensively
used. No wonder then the chemistry is often
called the ‘ central science'.

It may be mentioned that in popularizing
chemistry as the central science, the book titled
‘Chemistry : the Central Science’ played avery
important role. Written by Theodore L. Brown
and H. EugeneLeMay in 1977, thetwelfth edition
of this book was brought out in the year 2011.

The Elements

Chemistry is primarily concerned with chemical
elements and how they react with each other.
What after all isan element? The Greeksregarded
earth, fire, air and water as elements. However,
as early as 1660, the Irish born chemist Robert
Boyle recognized that the Greek notion of
elementswas not correct. He, therefore, provided
a new definition of element. We now define
element asafundamental substancewhich cannot

O Dr. PK. Mukherjee, Associate Professor of Physics, Res. 43, Deshbandhu Society, 15 Patpar ganj, Delhi-110092
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be broken down further by chemical means. An
element has only one kind of atoms. It was the
English physicist, meteorol ogist and chemist John
Dalton who in 1803 first propounded his atomic
theory. In his theory, Dalton said that elements
consisted of tiny particles called atoms. He also
said that although all atoms of an element were
identical, the atoms of different elements were
different from one another.

So far 118 elements are known to us. Of these
92, starting from hydrogen (atomic number 1) to
uranium (atomic number 92), occur in Nature.
One must note that the atomic number of an
element is the number of protons in the nucleus
or the number of electrons in the extranuclear
orbits of the atom of the element.

Transuranic Elements

The elementswith atomic number greater than92
are known as transuranic (the term transuranic
means “beyond uranium”) elements. They have
been produced artificialy inlaboratory. Their total
number till dateis 26. The nomenclature of some
of the transuranic elements remains to be done.
They are unstable and undergo transmutation (in
which one element gets converted into another
element) by the process of radioactive decay.

It may be interesting to note that very minute
quantity of neptunium (atomic number 93) and
plutonium (atomic number 94) occurs naturally
in pitch blende and other ores of Uranium and
also in some of the beryllium compounds. But,
only those elements which are abundantly found
in Nature are placed in the category of naturally
occurring e ements. AsNeptunium and Plutonium
do not occur abundantly in Nature, they are placed
under the category of transuranic elements and
not under naturally occurring elements.

The synthesisof Neptunium, thefirst transuranic
element, was done by two American physicists

Edwin M. McMillan and Philip H. Abelson in
1940. It was named Neptunium after the planet
Neptune.

The synthesis of the second transuranic element
Plutonium was carried out in December 1940 by
Glenn T. Seaborg, Edwin McMillan, Joseph W,
Kennedy and Arthur C. Wahl of the Berkeley
Laboratory of the Univeristy of California. For
this, they bombarded Uranium with deutrons. The
element Plutonium was named after the planet
Pluto (whichfirst became adwarf planet and now
isaplutoid).

Nomenclatur e of Elements

Neptunium and plutonium were named after
planets. Have some other elements also been
named after planets? The element Uranium has
been named after the planet Uranus. Also, the
element Tellurium was named after our planet
Earth (whichin Latinis called Tellus-uris).

Besides planets, some elements have also been
named after Sun, Moon and Asteroids. The
element Helium was discovered by William
Ramsay while observing the spectrum of Sun
during atotal solar eclipsethat occurredinIndia.
Therefore, Helium was named after Sun (which
in Greek is helios). The element Selenium was
likewise named after Moon (which in Greek is
selene). Theelements Cerium and Palladium were
named after the asteroids Ceres and Pallas
respectively.

Some elements have also been named after the
names of countries, citieis, continents and even
villages. For instance, the el ement Americium has
been named after America, the element
Germanium has been named after Germany and
the element Francium has been named after
France. Similarly, the element Ruthenium has
been named after Ruthenia, latin name of Rusia.
The element Holium was named after Holmia,
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the Latin name of Stockholm. The element
L utetium was named after L utetia, the Latin name
of Paris. The element Scandium was named after
the country Scandinaviaand theelement Thullium
was named after the American state California
and the element Berkelium was named after
Berkeley, a city of California. The element
Europium was named after the continent of
Europe. TheelementsIrbium, Yttrium. Y ttribium
and Terbium were named after Ytterby, avillage
of Sweden.

Incidentally, some elements have al so been named
after some mythological characters of Greek and
ancient Scandinavia. The element Tantalum was
named after the king Tantalus of Greek
mythology. The element Niobium was named
after Niobia, also acharacter in Greek mythology
who was the daughter of the king Tantalus. The
element Promethium was named after
Prometheus, a Greek God who stole fire from
heavens and brought it to the Earth for benefit of
humankind. The element Titanium was named
after Titans, the Gods of the Greek mythology.
The element Thorium was named after Thor, the
ancient Scandinavian (Norse) God of thunder. The
element Vanadium was named after Vanadis, the
ancient Scandanavian Goddess of beauty.

Even some elements were named after colours.
The element Chromium was named after the
Greek chrome meaning colour. The element
|odine was named after the Greek iodes meaning
violet. Similarly, the element Sulphur was named
after the Arabic sufra meaning yellow. The
element Chrlorine was named after the Latin
chloros meaning greenish-yellow. Similarly, the

element Indium was named after the Latin
indicum meaning indigo. The e ement Rubidium
was named after the L atin rubidius meaning deep
or ruby-red. The element Cesium was named after
the Latin caesius meaning sky blue.

I nterestingly, some of the elements have al so been
named after the names of scientists. For instance,
the element Einsteinium was named after Albert
Einstein; while the element Mendelevium was
named after Dmitri Mendeleev. The elements
Bohrium, Fermium and Nahnium were
respectively named after NeilsBohr, Enrico Fermi
and Otto Hahn. Similarly, the elements
Lawrencium, Rutherfordium and Seaborgium
were named after Ernest O. Lawrence, Ernest
Rutherford and Golenn T. Seaborg respectively.
The dement Curiumwas named after Marie Curie
and Pierre Curie. The element Meitnerium was
named after the woman scientist Lise Meitner;
while the element Roentgenium was named after
the discoverer of X-rays Conrad William
Roentgen.

The International Year of Chemistry — 2011
provides you an opportunity to collect more and
more information about chemical elements by
connecting yourself with them and share the
information so collected with your friends. On
this occasion, you may also make informative
projects, models and charts on chemistry. At the
same time, you may also entertain yourself and
your friends by making interesting quizzes on
chemistry. Thus, you can have plenty of funwhile
celebrating the 1Y C — 2011.

m}
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Recent Developmentsin Science and Technology

0 Biman Basu

Hydrogen Peroxide Found in Space catalases which harmlessly and catalytically
decompose low concentrations of hydrogen
peroxide to water and oxygen. Recently,
molecules of hydrogen peroxide have been
discovered for the first time
in interstellar space. An
international team of
astronomers made the
discovery with the Atacama
Pathfinder  Experiment
(APEX) telescope, situated
on the 5,000-metre-high
Chajnantor plateau in the
Chilean Andes. They
observed a region in our
galaxy close to the star Rho
Ophiuchi, about 400 light-
years away (Astronomy &
Astrophysics, July 2011,
DOI: 10.1051/0004- 6361/
201117170).

Hydrogen peroxide is a highly reactive and
unstable compound which spontaneously
decomposesinto water and oxygen. Itisastrong

o The region where hydrogen

The colourful Rho Ophiuchi star formation region, about 400 light-years peroxide was found _contal ns
from Earth, contains very cold, dense clouds of cosmic gas and dust. very cold (around minus 250
Astronomers using the APEX telescope to observe thisregion discovered  degrees Celsius), dense
hydrogen peroxide molecules in interstellar space for thefirst time, in ~ clouds of cosmic gas and
the area marked with the red circle. (Credit: ESO) dust, in which new stars are

being born. The clouds are

oxidising agent and is used as a disinfectant, ~mostly made of hydrogen, but contain traces of
antiseptic, and in rocketry as a propellant. Other chemicals, and are prime targets for
Hydrogen peroxideisnaturally producedinliving  astronomers hunting for molecules in space.
organisms as a byproduct of oxidative Telescopes such as APEX, which make
metabolism. Nearly all living organismsthat are  observations of electromagnetic radiation at
exposed to oxygen possess enzymes known as millimetre- and submillimetre-wavelengths, are

0O Dr. Biman Basi-Vigyan Prasar, A-50, I nstitutional Area, Sector-62, NOIDA-201307 (U.P.),
E-mail: bimanbasu@gmail.com (Reproduced with thanksfrom Dream 2047, September 2011)
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ideal for detecting the signals from these
molecules. According to Per Bergman,
astronomer at Onsala Space Observatory in
Sweden and lead author of the study, “the amount
of hydrogen peroxide in the cloud is just one
molecule for every ten billion hydrogen
molecules, so the detection required very careful
observations.” But how does areactive molecule
like hydrogen peroxide form in
space? The researchers believe
that hydrogen peroxideisformed
on the surfaces of cosmic dust
grains — very fine particles
similar to sand and soot — when
hydrogen combineswith oxygen
molecules. A further reaction of
the hydrogen peroxidewith more
hydrogen is one way to produce
water.

The discovery gives vital clues
about the chemical link between
two molecules critical for life:
water and oxygen. On Earth,
hydrogen peroxide plays a key
roleinthe chemistry of water and
ozone in the atmosphere.
Discovery of hydrogen peroxide
moleculeininterstellar space may provideaclue
to the presence of water on Earth because much
of the water on our planet is thought to have
originally formed in space. The detection of
hydrogen peroxide in space will therefore help
astronomers better understand the formation of
water intheuniverse. Thediscovery may asohelp
astronomers understand another interstellar
mystery: why oxygen molecules are so hard to
find in space.

Sour ce of Cosmic Dust found

Cosmic dust is a type of dust composed of
particles in space which are a few molecules to

Supernova 1987A (arrow) in the Large Magellanic Cloud shot out
huge quantities of cosmic dust into space.

0.1 micrometres (1 micrometre =1 millionth of a
metre) in size. Such dust is found in space
between galaxies, between stars, and even
between planets. Cosmic dust is made of various
elements, such as carbon, oxygen, iron and other
atoms heavier than hydrogen and helium. Cosmic
dust was once considered a hindrance in for
astronomical observations, asit obscures objects

r‘h‘k

astronomers wanted to observe. But after the
advent of infrared astronomy, the dust particles
werefound to be significant and vital components
of astrophysical processes. Cosmic dust plays a
crucial role in the formation of planets and also
stars like the Sun.

Till now the origin of cosmic dust was not known
for certain, but recent findings by European Space
Agency’s powerful Herschel Space Observatory
provide adefinite clue about the source of cosmic
dust in space. New observations made by
Herschel in infrared wavelengths reveal that an
exploding star expelled the equival ent of between
160,000 and 230,000 Earth masses of fresh dust.
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This enormous quantity suggests that exploding
stars, called supernovae, are the answer to the
long-standing puzzle of what supplied our early
universewith dust. The discovery wasmade by a
team led by Mikako Matsuura from University
College London from the study of images of the
remnants of asupernovacalled SN1987A, which
was visible in the Large Magellanic Cloud 24
years ago (Science, 8 July 2011 DOI: 10.1126/
science.1205983). The Large Magellanic Cloud
is a small galaxy situated very near our Milky
Way galaxy and isvisiblein the southern sky.

Herschel isdesigned to detect the longest infrared
wavelengths, which means it can see very cold
objects that emit very little heat, such as dust.
When a star in the Large Magellanic Cloud
exploded as supernova in 1987 the resulting
shockwave shot out material in adisc of gas and
dust around the star, which is still travelling
outwards at speedsof up to 6,000 km/s. The pulse
of light from the supernovalit up aring of material
amost alight year (10 million million km) across,
dozensof timesthe size of our solar system. This
material glowsin visible and ultraviolet light, as
well as in x-rays. Small amounts of dust in the
ring were warmed to atemperature of minus 100
degrees Celsius, and thisglowsfaintly ininfrared
light. This dust is what Herschel has detected.
According to theresearchers, the dust wasformed
from material that wasthrown away from the star
in the initial explosion, and if similar amounts
are created in all such explosions, this could
explain the origin of much of the dust seeninthe
Large Magellanic Cloud and aso in interstellar
space.

From Earth, most of the galaxies seeninthevery
distant universe appear very faintinvisiblelight,
but quite bright in the farinfrared as seen by
Herschel. This is because they contain large
guantities of dust, which blocks most of the
visible light from the stars in the galaxies. The

recent observations by Herschel of SN1987A
would help to explain where most of that dust
comes from. For astronomers the new findings
would provide valuable cluesto the formation of
distant galaxies 8-10 billion years ago, a period
in the universe when stars were forming at rates
higher than ever before or since.

Gene editing may Cure Hhaemophilia

When blood vesselsare cut or damaged by injury,
the loss of blood is normally prevented by
solidification of the blood, a process called
coagulation or clotting. But in individuals
suffering from haemophilia blood flowing out of
cuts or bruises does not clot. Haemophiliais a
genetic bleeding disorder caused by the deficiency
of substances called clotting factors necessary for
the formation of blood clots. People who have
haemophilia are at risk of abnormal bleeding
throughout the body because they do not have
enough clotting factors in their blood and often
need some form of intermittent treatment to
prevent severe blood loss and stop internal
bleeding.

Now thereishopefor haemophiliacs. By using a
special techniqueto *edit’ genes, researchershave
been able to successfully restore nearly normal
blood clotting in mice suffering with the human
blood disease haemophilia B. Working with
newborn mice, researchersled by KatherineHigh
at the Children’s Hospital of Philadelphia, USA,
found that molecular editors called zinc finger
nucleases (ZFNs) can correct a genetic mutation
that leads to the bloodclotting disorder
haemophilia within the body (Nature online 26
June 2011 doi:10.1038/naturel0177).

Editing of the human gene to correct disease-
causing mutations is a promising approach for
the treatment of genetic disorders. Genome
editing improves on simple gene-replacement
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strategies by effecting in situ correction of a
defective gene, thus restoring normal gene
function without the risks associated with random
insertion into the genome. Zinc finger nucleases
are DNA-binding protein molecules designed by
researchers to recognise a particular gene and
then, working in pairs, make a cut in the DNA.
The cell’s repair machinery then takes over,
repairing the break and the defect using ahealthy
copy of the geneinserted by the researchersas a
template. Zinc finger nucleases had been used
earlier to edit mistakes out of cells grown in the
laboratory, but till the present success no one had
reported success with correcting genetic errors
within the body of an animal.

Thetreated mice showed factor I X levelsashigh
as 6 to 7 percent of normal. According to the
researchers, the level of gene targeting achieved
was sufficient to correct the prolonged clotting
times in a mouse model of haemophilia B, and

Lab mice treated by gene editing to cure haemophilia B.

remained persistent.
There were no signs
of toxicity or
changes in liver
function in the mice
over an eight-month
period. However, the
researchers do not
know whether
genetic errorscan be
corrected in adult
mice or in larger
animalssuch asdogs
and humansand also
the editing system
does not correct the
mistakes in many
cells. According to
them refinements to
the technique must
still be made before it could be used in human
patients, but if the process can be optimised it
may provide away to curemany different genetic
diseases.

Sem-cell-grown Windpipe
Transplanted

Stem cells are cellswith the potential to develop
into many different typesof cellsinthebody. They
serveasarepair system for the body. Doctorsand
scientists are excited about stem cells because
they have potential in many different areas of
health and medical research. Stem cells can also
be used to make cells and tissues for therapy of
many diseases, as was demonstrated recently at
Karolinska University Hospital in Stockholm,
Sweden, where aninternational team of surgeons
successfully carried out theworld’ sfirst transplant
of a synthetic windpipe grown from stem cells.

The patient was a 36-year-old African native, who
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The world's first synthetic trachea. The pink coloration is due to
stem cells that have differentiated into tracheal tissue

has been working for aPhD in geology inIceland.
He was diagnosed in 2008 with tracheal cancer.
Despite intensive treatment with radiation and
chemotherapy the tumour continued to grow and
ultimately became the size of a golf ball and
almost completely blocked the trachea, creating
severe breathing problem for the patient. The
doctorsthen realised that tracheareplacement was
the only option remaining. But no suitable donor
was availableimmediately, so the doctorsdecided
to make a new trachea from scratch.

The surgery was a collaborative effort of experts
from three continents. Dr. Paolo Macchiarini at
Karolinska University Hospital in Stockholm,
who led the surgery; Prof. Alexander Seifalian
from University College London, UK, who
designed and built the nanocomposite (a porous
material) scaffold for the synthetic trachea; and
Harvard Bioscience of Boston, USA, (a global
devel oper, manufacturer and marketer of abroad
range of specialised products), which produced a

specifically designed bioreactor
used to grow the trachea on the
scaffold with the patient’s own
stem cells. The scaffold was
prepared using measurements
acquired through 3D scans of the
patient’s trachea. Like a real
trachea it was a kind of flexible
tube segmented with stiff rings.

After being brought to Sweden, the
nanocomposite scaffold was
placed in abioreactor provided by
Harvard Bioscience, along with
stem cells extracted from the
patient’s bone marrow. Chemicals
inside the bioreactor induced the
stem cells to differentiate into
trachea tissue and they grew into
the nanocomposite mould, which
was porous like a sponge. The
synthetic trachea was ready to
implant in just two days. During the surgery Dr.
Macchiarini removed the tumour and the diseased
section of the trachea and replaced it with the
synthetic duplicate made from stem cells. Since
the organ was built from cells taken from the
patient, there was no risk of it being rejected by
his immune system and the patient did not need
to take any antirejection drug.

According to the doctors, the successful
transplantation of tissue engineered synthetic
organs, referred to asregenerative medicine, could
open new and very promising therapeutic
possibilities for the thousands of patients who
suffer from tracheal cancer or other conditions
that destroy, block or constrict theairway. Besides
the advantage of non-rejection of the transplanted
organ the new treatment al so means that patients
would not haveto wait for suitable donor organs.
In addition to treating adult patients, tissue-
engineered synthetic tracheatransplants could be
particularly valuablefor children, for whom donor
tracheas are much more difficult to find.

m
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Need for Better Storage of Precious Foodgrains

Importance of Foodgrain Storage

Storage of precious food-grains is important in
our country as more than 20 crore people still go
hungry every day and around 28 per cent live
below poverty line. Amid recent media reports
about rotting of the grainsin the open at various
places, the Central Government admitted that over
11,700 tonne of food-grain worth Rs. 6.86 crore
was found damaged in government godowns.
Presently, the governments, both at the cenreand
in the state, are unable to protect the country’s
precious food reserves. According to a
conservative estimate, foodgrains worth Rs.
28,000 crore are currently lying unprotected in
the open, which isenough to feed at least 2 crore
people for over one year. The country has more
than 33 crore people who require assured supply
of foodgrains for their survival through public
distribution system of the central government.

Role of the Food Corporation of India
in Storage of Foodgrains

The Food Corporation of Indiaisresponsiblefor
storing the foodgrains apart from procuring and
distributing the same. However, itstotal covered
capacity is only 28 million tones which is one
third of the total stocksit currently holds. About
168 |akh metric tones of grainslie unprotectedin
the open, which isalmost one-third of India’sfood
reserves. Foodgrainslying inthe open are covered
by mereplastic or tarpaulin. According to areport
of the Task Force formed by the Federation of

0 Dr. Harebder Raj Gautam

Indian Chamber of Commerce and Industry
(FICCI), the range of loss due to insufficient
storage space amounts to Rs 15,000 crore per
annum. These reports are certainly alarming and
theonly solutionisto build more storagefacilities
and to build them quickly.

The Central Government periodically reviewsthe
limit of buffer stock of foodgrainsin the central
reserve. Recently, the buffer stock norms for
foodgrains (fine cereals, rice and wheat) in the
Central Pool for each quarter of the year appear
to have been revised upward with inclusion of
food security reserve of 20 lakh tones of rice and
30 lakh tones of wheat. Globally, the foodgrains
surplus has increased due to higher wheat
production in India and in other major wheat
producing countries, thus easing the demand and
supply situationintheworld. India swheat output
in 2010-11 has been good, which is around 82
million tonnes (M T) against last year’s output of
80 MT. The Food Corporation of India’'s stock
positionon st July 2010, wasaround 40 MT (after
this year’s procurement of 25 MT) against the
buffer norm of 17 MT, thus reflecting surplus of
22-23 MT over the food security level. Under
similar conditions next year, the surplus stock
could touch more than 30 M T. While worldwide
wheat production moved up from 600 MT to
around 680 MT during 2006-07 to 2009-10; and
on the contrary the consumption rate grew at half
thepacefrom 610 M T to 643 M T during the same
period.

O Dr. Harender Raj Gautam, Department of Mycology and Plant Pathology; Dr. Y.S. Parmar, University of
Horticulture and Forestry, Nauni — 173230, Solan, Himachal Pradesh
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Plan of Action for Better Storage of
Foodgrains

The crucial issueishow to deal with the problem
of plenty, now, for want of storage space. At this
critical juncture, large-scale exports are not
feasible and the Minimum Support Price
reduction is unthinkable. On the other hand,
productionisbulging, storage spaceisshort (only
28 million tonnes), and private sector isreluctant
to undertake any procurement operation. There
isno immediate fool proof solution to handlethis
issue of gigantic proportions.

e The Central Government may take some
short-term policy measures by which the
private sector/State governments may
become active players to ease the burden of
stocks on the FCI and save the foodgrains
from ruin and rot.

e Thereis an urgent need for creating more
warehouses to accommodate the surplus
foodgrains stacked in the open. However, the
Central Government hasformed the National
Collateral Management Service Ltd.
(NCMSL) which is involved in storing,
testing, grading and related activities in 14
States. The company has been formed with a
capital investment of Rs 200 crore. This
company has identified 45 locations in 10
States to set up warehouses dealing in farm
produce, with six cold stores. Theinvestment
planned through a mix of equity and loan is
Rs 400 crore and the work proposed to be
started in September is expected to be
completed by December 2011.

e The Central Government in the short run can
use the space below in long flyovers on the
roadsfor storage of thefoodgrainswith slight
modification in construction below these
flyovers.

e Thereisaneed to create silos for storage of
foodgrains where the shelf life of the stored
foodgrainsis 4 to 6 years and the quality of
the stored foodgrainsis much better than that
of the traditional warehouses.

e The problem of storage of foodgrains can be
solved by creating Food Banks at the
Panchayat level inthose stateswhich aremore
vulnerableto people suffering from starvation
and malnutrition.

e In the long run, the Central Government
should ropein the private playersto bring in
investment in thiscrucial sector. But, thereis
a demand from the industry to confer
intrastructure status on warehouses in order
to giveincentivesto privateinvestors. In other
words, industry is asking for all capital
investment made in the warehousing
infrastructure to be made eligible for a tax
holiday under section 80(1A) of the Income-
Tax Act where the company would be given
100 percent tax holiday for 10 years. The
argument goes that while infrastructure has
largely remained focused to building road,
highwaysand thelike, agriculture growth and
food security equally require modern, well-
developed and large infrastructure.

Importance of Storage of Foodgrains
in Public Distribution System

The most important action in the management of
our foodgrains can be proper synchronization
between storage of our foodgrains and
simultaneously its channelization through the
public distribution system by maintaining
necessary food reserve. The Central Government
isinthe processof drafting the Right to Food Act
which will ensure assured supply of foodgrains
(riceor wheet) to each Below Poverty Line (BPL)
card holder at Rs.3 per kg every month. It is




Open Learning July-December 2011

proposed to implement this Act in 150 most
vulnerablefood insecuredistricts. However, there
isneed to create storage capacity at thelocal level
to maintain year round availability of foodgrains
in al these vulnerable districts of the country.
Such facilities in the form of food banks can be
created at the level of Gram Panchayats with
active participation of Panchayati Rgj Institutions.
Presently, the estimated annual requirement of
foodgrains is about 446 lakh tonnes under
Targeted Public Distribution System (TPDS) and

Production of Multi Media
Material (MM) and Self
Instructional Material (SIM)

Identification of
Needs of Groups

50 lakh tonnes under other schemes under PDS.
The combined requirement of foodgrainswill be
around 500 lakh tonnes. Thus, in the light of the
recent observations of the Supreme Court, the
concerted efforts of the Central and the State
Governments should be to create necessary
infrastructurefor proper storage of foodgrains by
infusing latest technology in the field and
simultaneously offloading the excess foodgrains
to the needy poor rather than leaving that torot in
open.
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Create Your Interest in the Capital Market

Now a days everybody wants to know about the
Capital Market. This article is expected to help
the NIOS learners studying commerce in
enhancing their knowledge and develop their
interest in capital market. Capital Market has a
large scope and opportunitiesfor employment and
ameans of earning.

Let's know the Capital Market. Capital Market
refersto that market where transactionsin long-
term securities are made. The Capital Market
consists of development banks, commercial banks
and stock exchanges. Transactions of securities
in this market include primarily the shares and
debentures. This market focuses on meeting the
long term financial needs of various enterprises
in both the public sector and the private sector.

Types of Capital Market

e Primary Market
e Secondary Market

Primary Market

ThePrimary Market isconcerned with new issues.
It is aso known as New Issue Market (NIM). A
company can raise capital through the primary
market in the form of equity shares, preference
shares, debentures, loans and deposits. In this
market, the flow of funds is from savers to
borrowers (Industries). Hence, it helps directly
in the capital formation of the country.

Public Offering

Corporates may raise capital in the primary
market by way of a public offer, rights issue or

O Dr. Ajay Garg

private placement. A public offer is the issuing
of securitiesto the public in the primary market.
This Public Offering can be made through the
fixed price method, book building method or a
combination of both. In case, the issuer chooses
toissue securitiesthrough the book building route
then as per SEBI guidelines, an issuer company
can issue securitiesin the following manner:

a. 100% of the net offer to the public through
the book building route.

b. 75% of the net offer to the public through the
book building process and 25% through the
fixed price portion.

c. Under the 90% scheme, this percentagewould
be 90 and 10 respectively.

If securities are issued at a predetermined price
by the issuer company, the process of issue is
called fixed price method.

Book Building

Book Building is basically a capital issuance
process used in Public Offer of Equity Shares. It
isamechanism in which bids are collected from
investors at various prices, which are above or
equal to the floor price. The offer/issue price is
then determined after the bid closing date based
on certain evaluation criteria.

Floor Price

Minimum Price of securities fixed by the issuer
company is called Floor Price. Any investor/
bidder can not submit “Bid-cum-Application
Form” at below this price.

O Dr.Ajay Garg, Senior Executive Officer, Voc. Edu. Deptt., National I nstitute of Open Schooling, Noida-201309
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Book Building Processin India

In 1998, the Securities and Exchange Board of
India(SEBI) allowed every issuer of equity shares
of Rs. 250 million and aboveto have an option to
make an issuethrough the Book Building Process.

Book Building refersto the collection of bidsfrom
investors, which is based on an indicative price
range, the issue price being fixed after the bid
closing date. The principal intermediaries
involved in a book building process are the
company, Book Running Lead Manager (BRLM)
and syndicate members who are intermediaries
registered with SEBI and eligible to act as
underwriters. Syndicate members are appointed
by the BRLM. The book building process is
undertaken basically to determine investors
demand for a share at a particular price. It is
undertaken before making a public offer and it
helps in determining the issue price and the
number of sharesto be issued.

Once the company gets various bids from the
investors, it decides the final price at whichiitis
willing to issue the stock. Since the company has
already decided the quantum of funds, it wantsto
raise it and finalize the number of shares it will
now issue at the price fixed. The issue price for
the placement portion and offer to the public shall
be the same.

As per the SEBI rules, a company going public
has to offer its minimum 25 per cent of issued
post-issue equity to the public and maximum of
75 per cent post issue equity can remain with the
promoters. However, by a recent amendment,
large software compani es making an issue of over
Rs. 200 crore (including premium) need to offer
only a minimum of 10 per cent of post issue
equity. Out of the total public issue size, 90 per
cent of the issue can be offered through book
building process while only 10 per cent of the

issue can be offered viafixed price portion. Out
of the book building portion, a minimum of 10
per cent of the issue size has to be reserved for
retail bidders while 75 per cent of the issue can
be offered to wholesale bidders.

While bidding for the equity shares of the
company in a book built portion, each bidder
shall, with the submission of the bid-cum-
application form, draws a cheque/demand draft/
stock invest for the maximum amount of thishid
in favour of the escrow account of the escrow
collection bank. Bid from accompanied by cash
is not accepted.

Book Building : Some Points

e The Issuer who is planning a Public Offer
nominates alead merchant banker as a‘ book
runner’.

e Thelssuer specifies the number of securities
to be issued and the price band for orders.
Minimum price and maximum price of Price
Band are called as Floor Price and Cap Price
respectively.

® The Issuer also appoints syndicate members
with whom orders can be placed by the
investors.

® Investors place their order with a syndicate
member who inputs the orders into the
‘electronic book’. This process is called
‘bidding’ and is similar to open auction.

e A Book should remain open for a minimum
of 3 daysand for amaximum of 7 days.

e Bids cannot be entered less than the floor
price.

e Bidscan be revised by the bidder before the
issue closes.

e Ontheclose of the book building period, the
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book runner evaluates the bids on the basis
of the evaluation criteria

e The book runner and the company conclude
the final price at which it iswilling to issue
the stock and allocation of securities.

e Generally, the number of sharesisfixed; the
issue size gets frozen based on the price per
share discovered through the book building
process.

e Allocation of securities is made to the
successful bidders.

e Bids are submitted through syndicate
members.

e Bidding demand is displayed at the end of
every day.

e Allotments are made not later than 15 days
from the closure of the issue.

Difference between shares offered through book
building and offer of sharesthrough normal public
iSsue:

In normal publicissue, the sharesare offered at a
fixed price; but in book building process, the share
are offered at price above or equa to the floor
price.

In normal publicissue, thetotal number of shares
for which applications are received is known at
the close of theissue. However, in book building
process, the total number of shares for which
“Bid-cum-Application Forms' are received is
known every day on website of concerned Stock
Exchange.

French Auction Method

Under the system, afloor priceis announced for
qualifiedingtitutional buyers(QIBs), who can bid
for any number of sharesabovethefloor price. A
QIB hasto givethe number of sharesand the price

at which it wants to bid. The allotment begins
from the entity that has put the highest bid. This
means entities with the highest bids are assured
allotment. Meanwhile, retail investors and high
net worth individuals do not participate in price
discovery.

Institutional buyersarefreeto bid abovethefloor
price so fixed and the allotment isdone on aprice-
priority basis at differential prices. In French
Auction Method, different investors get shares at
different prices. If two or more bidders bid a
certain quantity of shares at the same price, the
allotment to these biddersisdone proportionately.

In India, the French Auction Method was adopted
firsttimeby NTPC Limited for itspublicissuein
February 2010.

Difference between Book Building
Method and French Auction Method

In the Book Building Method, the lower limit
(Floor Price) and the Upper Limit (Cap Price)
both are fixed by the Issuer Company; but in the
French Auction method, only the lower limit
(Floor Price) isfixed and investors can bid on or
above the floor price.

In the Book Building Method, a cut off priceis
determined after closing of issue and all the
shares are issued at this cut off price; but in the
French Auction Method the shares are issued to
different investors at different prices as they
already bid.

Green Shoe Option

The Green Shoe Option is aprovision that gives
the issuer the right to issue more shares to
investors than originally planned by the issuer
Company. This would normally be done if the
demand for a security issue proves higher than
the expectation. A Green Shoe Option legally
referred to as an “ Over-allotment Option™.
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A Green Shoe Option can provide additional price
stability to asecurity issue becausetheissuer has
theability toincrease supply and smooth out price
fluctuations if demand surges.

The Green Shoe Options typically allow
underwritersto sell up to 15% more shares than
the original number set by the issuer, if demand
is higher than issue size. However, some issuers
may not prefer green shoe option under certain
circumstances, such asif theissuer wantsto fund
aspecific project with afixed amount of cost and
does not want more capital than it originally
sought.

The term green shoe option is derived from the
fact that the Green Shoe Company was the first
company to issue this type of option.

Primary Market: Some Basic Terms
1. Merchant Banker/Managersto the I ssue

The term Merchant Banker has been defined
under the Securitiesand Exchange Board of India
(Merchant Bankers) Rules, 1992 as “any person
who is engaged in the business of issue
management either by making arrangements
regarding selling, buying or subscribing to
securities as manger, consultant, advisor or
rendering corporate advisory service in relation
to such issue management”.

L ead Managers are appointed by the company to
manage the public offering campaign. Their Main
functions are:

e Drafting the prospectus.

e Preparing the budget of expenses related to
the issue.

® Suggesting the appropriate timings of the
public issue.

e Assisting in marketing the public issue
successfully.

e Advising the company in the appointment of
the Registrar to the Issue, the underwriters,
and the Bankersto the issue etc.

e Directing various agencies involved in the
public issue.

2. Registrar tothelssue

After the appointment of the Lead Managers to
theissue, in consultation with them, the Registrar
to theissueis appointed. The Registrar normally
receives the share application from various
collection centers. They recommend the basis of
allotment in consultation with regional stock
exchange for approval.

3. Underwriter

Underwriting is a contract by means of which a
person gives an assuranceto theissuer to the effect
that the former would subscribe to the securities
offered in case non receipt of minimum
subscription. The person who assures is called
an Underwriter. The Underwriter can be an
individual, afirm or abody corporate.

4. Book Running Lead M anager

The lead merchant bankers appointed by the
Issuer Company are referred to as the Book
Running Lead Managers. The names of the Book
Running Lead Managers are mentioned in the
offer document of the Issuer Company.

5. Syndicate Members

The Book Running Lead Managers to the issue
appoint the Syndicate Members, who enter the
bids of investors in the book building system.
Syndicate Membersareintermediariesregistered
with SEBI who also carry on the activity of
underwriting.

Secondary Mar ket
Secondary Market refersto that market in which
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securities can be purchased or sold which are
already issued in the Primary Market. Most
trading occurs in the Secondary Market. The
Secondary Market is generally called Share
Market. The Bombay Stock Exchange and
National Stock Exchange of India as well as all
other Stock Exchanges are Secondary Market.

Secondary Market: Some Basic Terms
1. Sensex

Sensex is Sensitivity Index Number of Bombay
Stock Exchange. There are 30 companies
included in sensex. The base year of sensex is
1978-79. Sensex was launched on January 1,
1986.

2. Nifty

Nifty is a well diversified Index Number of
National Stock Exchange. There are 50
companies selected from 22 sectorsin Nifty. Nifty
was launched on April 1, 1996.

3. Circuit Breakers

If the price of a share witnesses the unusual
movement on either side, thetrading issuspended
inthat share for sometime so that the specul ators
take stock of their position and ruling prices at
that moment. This suspension of trading islikely
to bring some sanity in the trading. For this
purpose, in 1995 the Securities and Exchange
Board of India(SEBI) introduced scrip wisedaily
Circuit Breakers. Thecircuit breakers bring about
a suspension in trading of concerned scrip
automatically for aspecified period if the market
prices vary unusually on either side.

4. Dematerialization

Dematerialization is aprocess in which physical
share certificates can be converted into electronic
from. There are two companies in India who
provides Depository services through their
Depository Participants — “National Securities
Depository Limited” and “Central Depository
Services (India) Limited”. Through
dematerialization, the problems of Bad Deliveries
have been eliminated.

5. Online Trading

Online trading is the internet based investment
activity that involves no direct involvement of
the broker. Thereare many leading onlinetrading
portals in India along with the online trading
platforms of the biggest stock houses like the
National Stock Exchange and the Bombay Stock
Exchange.

6. Rolling Settlement

Securities that are sold in the Secondary Market
typically settle in two business days after the
initial trade date. Within a portfolio, if some
stocks are sold on Monday, they will settle the
following Wednesday. Stocks in that same
portfolio that are sold on Thursday will settle on
the following Monday. Finally, if some of the
stocks are sold on Friday, they will settle the
following Tuesday. When securities are sold and
settled on successive business days, they are said
to be experiencing arolling settlement.

At preset T+2 (Transaction + 2 days) rolling
settlement is being used in the “National Stock
Exchange of India” and in the “Bombay Stock
Exchange’. m)
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Chemistry in Everyday Life

Chemistry isabig part of your everyday life. You
find chemistry in your daily lifein the foods you
eat, theair you breathe, your soap, your emotions
and literally every object you can see or touch.
Each time you bath you are witnessing chemistry
at work. Chemicals such as cetyl acohol and
propylene glycol are typical ingredients in the
soap used to wash your hair and skin. Without
chemistry, these materials (or combinations of
these materials) might be hazardous or might not
exist. Thechemical colouring agentsused in make
up and nail polish are not be possible without an
understanding of the chemicalsinvolved.

Almost anything you do during the day involves
chemistry in some way/other way. The gas and
tyresin carswe drive, the makeup we put on our
faces, the soaps and cleaners used everyday,
burning wood or other fossil fuels, chemistry is
all around you each and every day. The
associations are practically limitless. So, as you
go about your daily activities, remember to thank
chemistry. In thisarticle you will know different
interesting facts of our everyday activities
involving chemistry such as why tear comes in
our eyes when we cut onion, how soap clean our
clothes etc.

Here'salook at some everyday chemistry. Most
of the human body is made up of water, H,0O, with
cells consisting of 65-90% water by weight.
Therefore, itisn't surprising that most of ahuman
body’s massis oxygen. Carbon, the basic unit of
organic molecules. 99% of the mass of the human

0 Dr. Rajeev Prasad

body is made up of just six elements. oxygen,
carbon, hydrogen, nitrogen, calcium, and
phosphorus.

e Oxygen (65%)

e Carbon (18%)

e Hydrogen (10%)

e Nitrogen (3%)

e (Calcium (1.5%)

e Phosphorus (1.0%)
e Potassium (0.35%)
e Sulfur (0.25%)

e Sodium (0.15%)

e Magnesium (0.05%)

e Copper, Zinc, Selenium, Molybdenum,
Fluorine, Chlorine, lodine, Manganese,
Cobalt, Iron (0.70%)

Why do onions make you cry?

Assoonasyou cut
anonion, thetears
begintofall. What
is it in onion that
makes them burn
your eyes?

Inside the onion
cells there are some chemical compounds which
contain sulphur. When you cut an onion, thecells
break and those compounds undergo a chemical

O Dr. Rajeev Prasad, Academic Officer (Chemistry), National I nstitute of Open Schooling (N1OS) Noida, Uttar

Pradesh 201309
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reaction. These aretransformed into morevolatile
sulfured compounds, which arereleased in air.

These sulfured compounds react with moisture
in your eyes forming sulfuric acid, which
produces aburning sensation. The nervesendings
inyour eyesare very sensitive. They pick up this
irritation. The brain reacts by telling your tear
ductsto produce morewater, to dilutetheirritating
acid. Soyou cry to keep your eyes protected from
the acid.

There are some tricks to make onion-dicing less
problematic:

e Chop theonion under cold water. Thevolatile
sulfured compoundswill bereleased but these
would react with thewater, instead of reaching
your eyes.

® You can freeze onion for 10 minutes before
cutting it. The cold temperature of onion will
dlow down the chemical reaction whichforms
volatile sulfured compounds.

How Soap Cleans?

Soap isachemical that mankind has been making
for avery long time.

There are substances such as salts and sugar
dissolve in water. Certain other substances like
oil and fat which do not dissolveinwater . Water

and oil don’'t mix together. So, if wetry to clean
an oily stain on a cloth or on the skin, ssimply
washing by water is not enough. We need soap
for this purpose.

Soap molecules has two parts. One is”head”
whichisionicin naturelikes/interactswith water
(hydrophilic) and a long chain of hydrocarbon
known as tail that hates it (hydrophobic). Here
hydro means water, philic means affinity and
phobic means hate/fear.

Head (hydrophilic)
0
|

R/\/T\/\/\/\C O—Na+

Tail (long chain of Hydrocarbon) hydrophobic

When soap is added to water, the long
hydrophobic chains of its molecules join the oil
particles, while the hydrophilic heads go into
water. An emulsion of oil inwater isthen formed.
thismeansthat the oil particlesbecome suspended
inthewater and areliberated from the cloth. With
the rinsing, the emulsion is taken away.

Soap molecules
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In summary, soap cleans by acting as
an emulsifier. It allows oil and water to mix so
that oily grime can be removed during rinsing.

Why we add Baking powder to Cake?

Baking powder
is basically a
blend of
sodium  or
potassium salts
of Tartaric
acid(dihydroxy-

succinic acid,
organic acid of formula C,H O, , found in many
plantsand knownto the early Greeksand Romans
as tartar, the acid potassium salt derived as a
deposit from fermented grape juice) and alkali
(sodium bicarbonate known commonly asBaking
powder) . By adding water to this mixture, a
chemical reaction is achieved, producing carbon
dioxide which is trapped in tiny air pockets in
the dough or batter. Heat releases additional
carbon dioxide and expands the trapped carbon
dioxide gasand air to create steam. The pressure
expands the trapped air pockets, thus expanding
the overall food.

Heat
2NaHCO, ——> Na,CO, + CO, +H,0

Chemistry in Medicine

Medicinesisthe best example of chemistry which
save us from the diseases and make us able to
live, contain the chemical compound. Everything
is the product of chemistry. In morning, we use
toothpaste which is chemistry product. And at
night when we go to bed, we burn a coil which
alsoworksaschemical to keep mosquito far from
us.

There are some common medicineswe usein our

daily life

1. Antacids: Thesetype of medicines are often
used to get relief from acidity.

2. Analgesics. Thesetypeof medicinesareused
to get relief from body pain.

3. Antipyretics. These type of medicines are
often used to reduce high temperature of our
body during high fever.

4. Antiseptics. These type of medicines are
often used to kill harmful germsand bacteria.

What Octanes of Gasoline M eans?

When you go to the petrol pump/gas station, you
choose gasoline of 92 octanes, or 89, or 87... Have
you ever think that what do those octanes mean?




The octane rating is a way to measure the
gasoline’s resistance to knocking. The
knocking is a rapid pinging or knocking sound
which comesfrom an engine when it’s pushed to
produce a lot of power quickly. Usually occurs
when acar isaccelerating, especially whilegoing
uphill.

Gasoline is a blend of more than a hundred
hydrocarbons (compounds with only carbon-
hydrogen and carbon-carbon bonds). The more
highly branched a hydrocarbon, the greater its
tendency to burn smoothly and to resist knocking.
A combination of the hydrocarbon 2,2,4-
trimethyl pentane (mistakenly named ‘isooctane
or even simply ’octane’) and heptane is used to
evaluate octane ratings.

c|1{3 ClH 3
CH;Cl-CH-ZCH-CH 3
CH,

2,2,4-trimethyl pentane Octane

CH,-CH,-CH,-CH_-CH_-CH -CH,
n- Heptane

Because of its high ability to burn smoothly and
to resist knocking, 2,2,4-trime thylpentane
(‘octane’) is assigned an octane rating of 100;
heptane, with itsgreat tendency to knock, receives
an octane rating of 0. Mixtures of the two are
given octane ratings equal to the percentage of
the octane they contain.

To determine the octane rating of any particular
gasoline, they compare the knocking tendencies
of that particular blend with those of mixtures of
“octane” and heptane. If, for example, aparticular
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gasoline has knocking tendencies identical to
those of a mixture of 92% “octane” and 8%
heptane, under standard test conditions, they
assign that blend of gasoline an octane rating of
92.

In summary, the higher the octane rating of a
gasoline, the lower knocking tendency, because
it contains high percentage of “octane’

Why Coffee K egps You Awake?

It iswell-known that the effect of coffee on mood
isrelated to its content in caffeine.

But why caffeine has such a strong effect on us?
Caffeine operates using the same mechanisms of
cocaine, and heroin to stimulate the brain, though
with milder effects. It manipulates the same
channels asthe other drugs, and that is one of the
things that gives caffeine its addictive qualities.

'a’ Caffeine

Thereisachemical inour brain called adenosine,
that binds to certain receptors and slows down
nerve cell activity when we are sleeping. To a
nerve cell, caffeine looks like adenosine and it
bindsto the adenosinereceptors. However, asit’s
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not really adenosine, it doesn’t slow d own the
cell’s activity like adenosine would. So the cell
cannot “ see” adenosine anymore because caffeine
hastaken up all the receptors adenosine bindsto.
Then instead of slowing down because of the
adenosine level, the cells speed up.

The pituitary gland sees all of this activity and
thinks some sort of emergency must be occurring,
soit releaseshormonesthat tell the adrenal glands
to produce adrenaline. Adrenaline isthe “fight”
hormone, and it makes your heart to beat faster,
the breathing tubesto open up, theliver torelease
sugar into the bloodstream for extra energy and
your muscles to tighten up, ready for action.
Because of this, after consuming a big cup of
coffee your muscles tense up, you feel excited
and you can feel your heart beat increasing.
Moreover, as amphetamines, caffeine also
increases the levels of dopamine, which is
associated with the pleasure system of the brain,
providing feelings of enjoyment and
reinforcement.

What is Thermocol ?

Thermocol is low density polymer of Styrene.
Styrene is chemically 1-Phenyl Ethene Ph-
CH=CH,

In 1951 the researchers of a German company
named BA SF successfully restructured chemical
bonding of polystyrene (a synthetic petroleum
product) molecules and developed a substance
named stretch polystyrene. This substance was
named Thermocol, which nowadays is
manufactured through a simple process.
Thermoplastic granules are expanded through
application of steam and air. Expanded granules
become much larger in size but remain very light.

Thermocol isagood resister of cold and heat but
sinceit isapetroleum product it dissolvesin any
solvent of petroleum.

Why Photo Chromatic Glass becomes
Dark in direct Sun Light?

Many people who wear eye glasses made with
photo chromic lensesor glasslenseswhich darken
when exposed to bright light. The basis of this
change in colour in response to light can be
explained in terms of oxidation-reduction
reactions. Glass consists of a complex matrix of
silicateswhichisordinarily transparent to visible
light. In photo chromic lenses, silver chloride
(AgCl) and copper (I) chloride is added during
the manufacturing of the glass while it isin the
molten state and these crystal s become uniformly
embedded in the glass as it solidifies. One
characteristic of silver chlorideisitssusceptibility
to oxidation and reduction by light as described
bel ow.
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AgCl(s) ——» Ag'+CI
Oxidation
Clh ———> Cl+e
Reduction
Ag+e —5» Ag
Thechlorideionsare oxidized to produce chlorine
atoms and an electron. The electron is then
transferred to silver ionsto produce silver atoms.
These atoms cluster together and block the
transmittance of light, causing the lenses to
darken. This process occurs almost
instantaneously. As the degree of “darkening” is
dependent on theintensity of thelight, these photo
chromic lenses are quite convenient and all but
eliminate the need for an extrapair of sunglasses.

The photo chromic process would not be useful
unlessit werereversible. The presence of copper
() chloride reversesthe darkening processin the
following way. When thelensesareremoved from
light, the following reactions occur:

Cl + CuU"— Cu* + CI

oxidizing agent reducing agent oxidized species reduced species

The chlorine atoms formed by the exposure to

light are reduced by the copper ions, preventing
their escape as gaseous atoms from the matrix.
The copper (+1) ionisoxidized to produce copper
(+2) ions, which then reactswith the silver atoms
as shown.

Cu* + Ag — > Cu" + Ag'

oxidizing agent reducing agent reduced species oxidized species

The net effect of these reactionsisthat the lenses
become transparent again as the silver and
chloride atoms are converted to their original
oxidized and reduced states.

Conclusion

You have seen from the above examples from
daily lifethat Chemistry isan integral part of our
life. It is aso very interesting to know the facts
of these observations. There are lots of other
phenomenon in our daily lifein which chemistry
play avery important role. Try to find out thefacts
of so many other observations you find in your
daily life and see how chemistry is making your
life so wonderful.

)
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CONSTITUTION OF INDIA

WE THE PEOPLE OF INDIA. having solemnly resolved to constitute India
intoa SOVEREIGN SOCIALIST SECULAR DEMOCRATIC REPUBLIC
and to secureto al its citizens:

JUSTICE, social, economic and political:

LIBERTY of thought, expression, belief, faith and worship;
EQUALITY of status and of opportunity; and to promote among them all
FRATERNITY assuring the dignity of the individual and the unity and
integrity of the Nation;

In our constituent assembly thsi twenty-sixth day of November, 1949, do
HEREBY ADOPT, ENACT AND GIVE TO OURSELVESTHIS
CONSTITUTION
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Constitution of India
Chapter IVA

Fundamental Duties of Citizens

Article 51A

Fundamental Duties - It shall be duty of every citizen of India-

(a) to abide by the Constitution and respect its ideals and institutions, the National Flag
and the National Anthem;

(b) to cherish and follow the noble ideas which inspired our national struggle for freedom;

(c¢) to uphold and protect the sovereignty, unity and integrity of India;

(d) to defend the country and render national service when called upon to do so;

(e) to promote harmony and the spirit of common brotherhood amongst all the people of
India transcending religious, linguistic and regional or sectional diversities; to renounce
practices derogatory to the dignity of women;

(f) to value and preserve the rich heritage of our composite culture;

(g) to protect and improve the natural environment including forests, lakes, rivers, wild
life and to have compassion for living creatures;

(h) to develop the scientific temper, humanism and the spirit of inquiry and reform;

(i) to safeguard public property and to abjure violence;

(j) to strive towards excellence in all spheres of individual and collective activity so that
the nation constantly rises to higher levels of endeavour and achievement.
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