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From the Desk of the Edlitor in-Chief & Principal i/c

Publication of a Research Journal has a vital role in the
promotion of quality in Higher Education. Enhancing the quality of
Higher Education is one of the core commitments of Ambedkar
College, Fatikroy. Thus, we did launch this journal in the year 2015,
which was exciting and the response was encouraging. I am very
much delighted that we could overcome the challenging task of
maintaining the continuity of the publication and bring out the third
issue of the Ambedkar College Research Journal for scholars and
the general public. This issue contains nine articles covering topics
from different disciplines, viz. Science, Social science, literature,
and Humanities.

I firmly believe that the most critical components of any
journal's success are the submission of high-quality manuscripts, the
dedication of members of its editorial board, and the excellence of
those reviewing the manuscripts. Hence, I convey my heartfelt
gratitude to all researchers and scholars who have contributed their
scholarly article for this issue, without which it would not have been
possible on our part to materialize the publication of this journal. I
convey my gratitude to the members of the Advisory Board for their
valuable suggestions and advice. I am also thankful to the faculty
members of Ambedkar College for their all-round help and support in
bringing out the third issue of this journal. I hope, like the other
two issues this issue will also receive a good response from scholars
as well as readers and will contribute to the field of research and
development. T would be obliged to get suggestions from our
readers, academicians, and contributors to enhance the overall

quality of the journal.

Dr. Subrata Sharma
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Perovskite solar cell — a new horizon for Solar cell technology

Dr. Chandan Debnath’, Dr. Mihir. Pal’
!Dept. of Physics, Ambedkar College

2 Dept. Of Physics, Ramthakur College
Introduction:

Organic—inorganic lead halide perovskite materials used in photovoltaics technology
have shown rapid improvements in solar cell performance, surpassing the top efficiency of
semiconductor compounds such as CdTe and CIGS (copper indium gallium selenide) used in
solar cells in just about a decade. In just 4 years of research, these materials have enabled a
rapid progression of solar cell efficiency from 4 to over 22 %, making this technology
competitive with traditional silicon solar cells. Perovskite preparation, via simple and
inexpensive solution processes demonstrates the immense potential of this thin-film solar cell
technology to become a low-cost alternative to the presently commercially available
photovoltaic technologies. Significant developments in almost all aspects of perovskite solar
cells and discoveries of some fascinating properties of such hybrid perovskites have been made
recently. This paper summarizes the advances in perovskite solar cells and details the structures
and working principle of perovskite solar cells, the specific function and characteristics of each

layer, and the preparation methods of perovskite light-absorbing layers

Perovskite crystal structure

The Perovskite compound was first
discovered by Gustav Rose in 1839. Its
name comes from a Russian mineralogist
L. A. Perovski. The first halide-based
perovskite structure was observed in
CsPbX3 by Moller in 1958 and the First

three-dimensional organic—inorganic

hybrid  perovskite, discovered by

replacing cesium in CsPbXs (X = Cl, Bror Fig.1: Crystal structure of perovskite layer.

) with methyl ammonium cations (MA =

CH3NH3") by Dieter Weber, in 1978.
General formula of organo-metal halide of ABX3, where A is an organic cation (e.g., MA:
methyl-ammonium CH3NH;3") or formamidinium [FA; CH(NH2)2] and also inorganic ions
such as Cs+, B is a metal cation (e.g., Pb or Sn) and X stands for the halide anion (Cl, Br or I

elements). By implementing either I, Br, Cl, or their mixture for the halogen X site, the

Ambedkar College Research Journal, Vol. 3, Year-2020 ISSN:657-2395-2350



luminescence color can be changed over the entire visible region. Organic—inorganic hybrid
perovskites are cost-effective and provide highly controllable composition tenability. MAPbI3
is the most common and widely studied perovskite solar cell material. CH3NH3Pbls is a
semiconducting pigment with a direct band gap of 1.55 eV with absorption coefficient as high
as 10°-10%cm™'.

Others direct band-gap lead halide perovskites can be used as absorbers in thin-film
solar cells due to their large absorption coefficients in the visible region. The materials with
such a structure have the following four features. Firstly, the materials possess excellent
photoelectric properties, lower exciton binding energy, and high optical absorption coefficients
(up to 10* ecm™) . Secondly, perovskite as the light-absorbing layer can absorb solar energy
efficiently . Thirdly, the materials possess a large dielectric constant and electrons and holes
can be effectively transmitted and collected. Lastly, electrons and holes can be transmitted
simultaneously and the transmission distance is up to 100 nm or more and even more than 1
um [16-19].

Crystal structure stability of perovskite

To study the stability of ABX3 perovskite, Goldschmidt (1927) proposed a tolerance factor (t),
TA+Tx

which is defined as: t = Boatr
Where r4, r5 and rx are the ionic radii for the ions in the A, B and X sites, respectively. Based
on ionic size and geometrical tolerance factor which is an empirical index widely used for
predicting perovskite crystal structure, different cations such as methylammonium (MA),
formamidinium (FA), Cs, and Rb and anions like I, Br, and Cl, and their combinations, have
been explored in the past few years. To form a stable perovskite structure, the size of the ionic
radius is restrained by the tolerance factor. In general, cubic structures occur for 0.89 < t <1
for oxide perovskites and 0.85 < t < 1.11 for halide perovskites. Empirically, for the most
stable perovskite, t corresponds to values between 0.8 and 1. Based on tolerance factor and

phase purity, one would believe MAPbI; with t = 0.9 to be even more stable than mixed

perovskites, which is in contrast to what is being observed experimentally.
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Structure and Working of PSCs:

r'y
-3 4

g 4 4

T

3 |

%

E -5 4
6 + . o

€ & FL e

Fig. 2: Structure and Energy diagram of a typical perovskite solar cell using MAPbI3 as the
perovskite absorber, TiO> as the ETM, and spiro-OMeTAD as the HTM. FTO and Au are the
front and back contacts.

Like DSSC, in perovskite solar cell active layer is the perovskite absorber, adsorbed on
a TiO; surface, undergoes photoexcitation by absorbing a photon more energetic than its
bandgap and generates an exciton or an electron—hole pair and then electrons from the excited
state (LUMO) of the perovskite are injected into the CB of TiO and transported through the
layer to reach the FTO substrate. On the other hand, hole from ground state (HOMO) of the
perovskite are injected into hole transport material spiro-OMeTAD to reach the Au substarte.
Perovskite compound (mostly organic—inorganic halides that is sandwiched between electron
transport layer (ETL) and hole transport layer (HTL). Such perovskites are good light
absorbers, resulting in efficient generation of electron—hole. The generated electrons and holes
are then transported to their respective electrodes, selectively, via ETL and HTL. The main role
of the hole transport layer is to collect and transport holes from the perovskite light-absorbing
layer to promote the separation of the electron-hole pairs in the perovskite materials through
cooperating with the electron transport layer. In hole transport materials, the highest occupied
molecular orbit (HOMO) must match the valence band of perovskite materials for hole

transport.
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Electrode (FTO, ITO etc)

Fig. 3: Schematic device structure of a perovskite solar cell.

Spiro-OMeTAD [2,20,7,70-tetrakis-(N,N-di-p-methoxyphenylamine) spirobifluorene] based hole
transport layer is widely used in perovskites which shows good penetration in nanoscale perovskite and
is a good match with the valence band energy of perovskite, although its hole mobility is not as high as
that of other organic hole transport materials. TiO: and is used a electro transporting layer (ETL). In
addition, ZnO, SnO; and other n-type semiconductor materials are often used as electron
transport layers and are employed in flexible perovskite solar cells. Many studies on electron
transport materials focus on the effects of different n-type semiconductor materials and
structures on the power conversion efficiency. The n-type semiconductors with the higher
carrier mobility are recommended. As different metal oxides (TiO2, ZnO, SnO;, etc.) have
different work functions and conductivity, the rate of electron transfer from the perovskite
varies with the different metal oxides used in the cell.

Secondly, the material should be transparent to visible light due to a relatively wide band gap.
Thirdly, the preparation conditions should be mild and the material can be obtained at low
temperatures. Fourthly, the band structure should match the perovskite materials. In fact, the
electron transport layer formed by different systems and structures can achieve high power
conversion efficiency, indicating that the selection of commonly used electron transport

materials is not the main factor that restricts the power conversion efficiency of solar cells.
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During exposure to sunlight, the perovskite layer firstly absorbs photons to produce
excitons (electron-hole pairs). Due to the difference in the exciton binding energy of the
perovskite materials, these excitons can form free carriers (free electrons and holes) to generate
a current or can recombine into excitons. Then, these free electrons and holes are collected by
an electron transport material (ETM) and a hole transport material (HTM). Electrons are
transferred from the perovskite material to TiO2, which is used for the ETM layers and finally
collected by FTO. At the same time, the holes are transferred to the HTM layer and collected
by the metal electrode. Finally, the FTO and metal electrode are connected and the photocurrent
is generated in the outer circuit.
Although the efficiency of lead halide perovskites is high but lead is problematic for large-
scale implementation. Accordingly, lead-free alternatives such as tin halide perovskite solar
cells have been investigated intensively. Tin perovskites provide direct transitions similarly to
their lead counterparts which results in a large light absorption coefficient.
Preparation Method

There are two common methods:
One step coating: spin coating a mixed CH3NH3I and Pbl, solution
Two-step coating: spin-coating CH3NH3I after coating with Pbl
All deposition process happens at a low temperature (below150°C), which is suitable for the
fabrication of flexible solar cells based on pet substrates. The concentration of the CH3NH3I
solution affects the crystal size from about 90nm to about 700nm. Photovoltaic performance

was strongly influenced by the CH3NH3l concentration, i.e., the crystal size of CH3;NH3Pbls.

Preparation Method
6 (Pbl, + CH;NH;1)/DMA

ONE-STEP COATING

L e——
%’ TiO, / Pbl,

TWO-STEP COATING

Fig. 5: Preparation method of perovskite Solar cell
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Some challenges of the perovskite Solar cell

Perovskite solar cells have developed rapidly, but some issues restrict the development
of perovskite solar cells. Firstly, the stability of the cell is greatly affected by external
environmental factors (such as humidity, temperature, and ultraviolet radiation), which lead to
the low stability of the devices and the great difficulties in encapsulating cells. Secondly, the
hole transporting material SpiroOMeTAD used in perovskite solar cells is expensive (10 times
the market price of gold) and its synthesis process is complex. Therefore, it is necessary to
design and synthesize new hole transport materials to promote commercial applications of
perovskite solar cells. Thirdly, it is difficult to deposit a large area of continuous perovskite
film with the traditional methods and so other methods should be improved to prepare high-
quality and large-area perovskite solar cells for commercial production in the future. Fourthly,
the Pb element employed in perovskite solar cells is highly toxic, which will hinder the
industrial promotion and development of perovskite solar cells. Therefore, it is necessary to
find a low-toxicity or nontoxic ingredient to replace Pb in the future.

Conclusion:

In this review article, historical background, materials used, production of perovskite
solar cells and their properties and mechanisms has been explained. Along with the astounding
progress in the efficiency of perovskite solar cells, researches on the issue of instability have
attracted enormous attention. To attain the great goal concerning efficiency as well as stability
we have to focus on new materials to modify the current perovskite materials. This perovskite
technology is now compatible with these first- and second-generation technologies, and is
hence likely to be adopted by the conventional photovoltaics community and industry.

Therefore, it may find its way rapidly into utility-scale power generation.
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Critical Edition: A Most Essential Part of Manuscriptology

Dr. Anil Kumar Acharya

Astt. Prof. in Sanskrit,
Ambedkar College, Fatikroy,
Unakoti, Tripura — 799290
acharyaanilkumarl@gmail.com

The word manuscript is derived from the Latin word manu scriptus, and ‘logy’ from the Greek
word logus. Therefore, the combination of manu scriptus and logus constitutes the term
manuscriptolgoy. The word manu has originated from the Latin word ‘manus’ which stands
for manual, means relating to the hand, the word scriptus is from the Latin word ‘scribere’
which means ‘a particular orthography or writing system’ and the word /ogus means science.
Hence the term manuscriptology means the science of manuscripts, in other word - the
scientific study of ancient documents written by hand. Thus, we can simply define that
manuscriptology is a branch of learning concerned with searching, collecting, cataloguing,
preserving, transcribing, reading, collating, editing and publishing of manuscripts.

It would be worthy to mention herewith that though conventionally manuscripts are
considered to be the hand-written documents, but today, with involvement of technology, the
use of the term “manuscript” is no longer necessarily means something that is hand-written.
Thus, the matters produced on a typewriter or typeset using a computer could be considered as
manuscript. Those matters will lose their status of manuscript only after printing in a press.

A wise mind may incline to know the necessity of this particular science pertaining to
the study of manuscripts. To satisfy those it could be said that the manuscriptology makes us
understand the nature of manuscripts and shows ways of physical and intellectual preservation
of manuscripts. Preservation of manuscripts are important because, since the system of writing
comes into existence, all our orally transmitted knowledge has been recorded on writing
materials and those records are treasures of informations on all the intellectual areas reflecting
the scientific knowledge of the older generation in modern context.

In modern day an emerging branch of study with fresh approach to the extant
manuscriptology, with its scope extended further and developed in to new vistas is called new
manuscriptology. It is an interdisciplinary study which includes textology, i.e. scientific

investigation regarding the birth, growth and death (end of a text in the printed form made
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available to the general public) of texts, literary criticism, genetic criticism, in which the
manuscripts are considered as instruments for the study of literary genesis etc. It is not simply
the old methodology of studying the manuscript; rather is to search the original manuscripts of
a particular author and subject the same to intensive study. Therefore, the term new
manuscriptology denotes a new way of looking at old things with the help or other sciences. It
exceeds the conventional aim of manuscriptology, the mere knowledge of the text and its
subject matters; rather it aims at a comprehensive investigation of the text which includes
details about the author as well as the historical knowledge related to the text. A doubt may
rise in this concern that: is it different from higher criticism? Of course, the domain of new
manuscriptology is not very much different from that of Higher Criticism; rather it is elevation
of higher criticism to the needs of present day.

There are three important branches of manuscriptology, viz. preservation, cataloguing,
edition and critical edition, which are connected to the conservation science, library science
and literary science respectively. Of these, critical edition which is scholarly known as textual
criticism is a most important aspect of manuscriptology. For, this tends towards publication,
which brings out the hidden knowledge to the public. But, before going to our main topic, i.e.
critical edition, it would be wise to first understand what is edition.

According to the lexicographic explanation, editing means: to prepare (a book,
manuscript, newspaper, programme, film etc.) for publication or for broadcasting by
correcting, altering etc. Therefore, edition means to reconstruct and reorganise an author’s
work for nearly original presentation. Simply printing the text as found in a manuscript copy
after noting down the mistakes found in the text can be called as an edition of that text.

When an edition involves some critical process, that is a careful objective analysis
without dismantling the nativity of the work, is called critical edition. It is not simply printing
a text on the basis of a MS, rather it involves collection of different MSS, collation, i.e. careful
examination and comparison to note points of disagreement, restoration and emendation, and
then to present the text with its nativity intact.

The above discussion reveals that publication is the ultimate aim of both edition and
critical edition. But both differ in the method of publication. Following are the basic differences
between edition and critical edition. (1) In edition changes, i.e. revision, necessary
modifications and deletion etc., may be incorporated as per the requirement of the editor,
whereas in critical edition changes are without involving the editor’s view point. (2) In edition
finalisation of the text is more important than the dismantling of nativity of the work, but in

critical edition intactness of the nativity of the work is most important than anything else. (3)
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Edition involves systematic arrangement of an author’s work for publication, whereas critical
edition involves scientific and systematic arrangement of an author’s work for publication. (4)
In edition emphasis is more about the ideas in the text, whereas a critical edition emphasizes
more on the text itself by carefully considering the verbal expressions, wordings and
compositions. (5) The analysis involves in the edition is more subjective, whereas in critical
edition it is more objective.

It is clear from the above discussion that due to some extra merits the critical edition
has got the status of ‘a most essential part’ of manuscriptology. The desire to possess a personal
copy of a valuable text brought out the process of copying. Therefore, in these days a text is
found to be survived in multiple copies being copied by different copyist and each copy is
different from others. This dissimilarity is because of various factors, viz. the knowledge of the
copyist, the regional influence etc. which leads to many errors. Taking those erroneous copies
of a text and simply editing the text can not be considered most worthiest, though such editions
are not totally valueless because it produce a neat copy of the text and does not get corrupted
further. Therefore the critical edition, which finds the most credible reading, which the author
could have written or the one nearest to it from among or on the basis of the various readings

provided by the manuscript copies, is considered as the most essential part of manuscriptology.

THE PROCESS OF CRITICAL EDITION

In fact, there is no definite and universal process of editing is not strictly confined to
any definite method. It differs from work to work because each text has its own peculiarities.
But there are some general principles in the process of editing, which are discussed herewith.
The process of critical edition, otherwise known as textual criticism has four stages, categorized
under two major parts, viz. lower criticism and higher criticism, of which the former involves
three stages, viz. heuristics, restoration or recensio and emendation or emendatio, and the later
is without any subdivision.

LOWER CRITICISM

In this part of the process of critical edition the editor tries to present the text as nearest
as possible to the author’s original, on the basis of the available materials. Following are three

stages of this:
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Heuristics: Its lexical meaning is: a rule/set of rules of commonsense intended to increase the
probability of solving some problem. Here the problem of an editor is to bring forth the text
nearest to author’s original, and to solve this he has to undertake certain tasks, viz. collection
of the entire material of manuscripts and testimonials, arrangement in a methodical way, called
pedigree or stemma codicum etc. Following are the stages of this: (A) Collection - This is
collection of materials needed for editing. It includes primary and secondary apparatus. The
former is collection of available MSS in the form of autograph (written by the author himself)
and copies (copied by others) and the later includes particulars related to the manuscript of the
text which can provide background of the work, viz. descriptive catalogues of different
libraries, commentaries, catalogue of catalogues etc. (B) Siglum — The process of giving
identification mark for each codex consulted is called siglum. Those identification marks
should be very simple, like English A, B, C, D etc. or Indian ‘ka’, ‘kha’, ‘ga’ etc. The
identification marks could be on the basis of scripts, place of acquisition (source), e.g. D
(Devanagari), O (Oriya), B (Bengali) etc. and P (Pondicherry), C (Chennai), M (Mumbai) etc.
Also the editor can use identification marks using both script and source, e.g. PG for
Pondicherry codex Grantha script. (C) Collation — It is the process of comparison of all the
significant evidences in the codices and testimonials of a text, leading to the determination of
the original reading. There are some common stages of this process, viz. consideration of the
better codex among available codex, preparation of a copy the text, word by word comparison
of the text transcribed in different manuscripts and noting every minute variant with the
identification mark of each codex. The editor is free to use convenient abbreviations for
collation, e.g. w — worm-eaten, nf — not found, cr — correction etc. (D) Stemma codicum or
Pedigree of codices: This is a chart in the form of a family tree showing the interrelation of
extent manuscripts consulted for edition. It is one of the most difficult but important tasks of
critical edition which need careful observation of all the extant copies of the text. The points
of observations includes: the writing style, peculiarities of the errors etc. (E) Examination of

Testimonia - It is the process of perusal of secondary sources to fix the reading of the text.

Restoration or Recensio: This is the process of restoration of text, to the extent possible, to
its original form by critically analyzing the various readings and other information gathered
from the codices and testimonials. In this process the editor has to be skilled, careful, open
minded, i.e. independent of sectarian attitudes, and has to carefully choose the best reading of

the text, keeping the fact in mind that all readers may assess his choice.
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Emendation or Emendatio: It is the last resort of the editor in finalizing the text. In case of
the unavailability of any suitable variants which appear to be that of original text or in case of
the absence of adequate evidence to arrive at a conclusion pertaining to choosing a suitable
variant, the necessity of emendation rises. In this process the editor has to suggest the probable
reading for emendation against extant erroneous readings satisfying the internal (related to the
original author of the text) and external requirements (related to the scribe of the manuscript)

of the text. The new reading suggested by the editor is called conjectural emendation.

Regarding the process of emendation there exist two schools, of which one
advocates ‘scientific interpretation’, which means the unacceptable readings should be
interpreted rather than emended, and other views that the faults shall not be allowed to remain,
which may lead to misinterpretation of the text. But when the question of following the school
comes, it is wise to follow any one according to the appropriateness of the situation; rather then

stick to one of them wholly, as both are right in their own way.

HIGHER CRITICISM

Higher criticism rises above the above mentioned mechanical works. Therefore it is not
directly connected with the finalization of the text as transmitted in manuscripts; rather it is
connected with the text from its content point of view. Here the editor assess author’s work on
the basis of his life, style of writing, language, contribution, circumstances in which he
authored the work etc. Hence the higher criticism provides all available information about the
work, author and various other factors like social, political, cultural, geographical, economic
etc. which might have influenced the author in varying degrees. In view of the vast area, the
higher criticism is not within the limits of textual criticism alone; rather extend to science of
criticism. Higher criticism need not necessarily be a part of textual criticism and edition. It can
be done independently.

SHORT HISTORY OF CRITICAL EDITION

The Greek scholars of Alexandria initiated the tradition of textual criticism in 3" century B.C.
which was further developed by Roman and Latin scholars. In 18" this science grew in full-

fledge and in 19" there occurs some technical advancement of the science.
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It is mentioned in Rajatarangini (1/176) that once the Mahabhaasya of Patanjali
becomes so corrupt, that Abhimanyu, king of Kashmir, engaged the grammarian

Chandracharya to restore it to the original form.
candrdcaryadibhirlabdho desattasmacca tadagatam|
pravartitam mahabhdsyar svam ca vyakaranam krtam||

This is probably the earliest instance of a critically edited text in India. Therefore it makes us
realize that the ancients were not unaware of the importance of the editing of text. In India it
was V.S.Sukthankar who first applied the method of textual criticism, therefore can be called
the father of modern Indian textual criticism and edition. Sukthankar’s critical edition of the

great epic Mahabharata is a best example of Indian textual criticism.
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MATHEMATICAL MODELING AND ITS APPLICATION

Dr. Manish Nandi
Assistant Professor

Department of Mathematics
Ambedkar College, Fatikroy, Tripura(U)

Abstract

Mathematical model is a description of a system using mathematical concept and language.
The process of developing a mathematical model is termed as mathematical modeling.
Mathematical Modeling may play a useful role to solve real world problems. The importance
of Mathematical Modeling as a discipline to be studied and cultivated, has been realized only
during the last four or five decades. In this paper, basic concept of Mathematical Modeling, its
application in various fields will be discussed.

Key words: Mathematical Modeling, Empirical Models, Theoretical Models, Flow Chart,
Models.

Introduction:
Mathematical Model and Modeling:

A natural question which must have arisen in our mind is “What is Mathematical
Model & Modeling?”
A mathematical model is a description of a system using mathematical concept and

language. The process of developing a mathematical model is termed as mathematical
modeling.

In simple words, conversion of Real World phenomenon under certain conditions into
Mathematical formulation is known as Mathematical Modeling. The concept of Mathematical
Modeling lies on the simplification of Real World problems and representing them as
Mathematical problems or Mathematical Model, solving the mathematical problems and
interpreting these solutions in language of the Real World Mathematical Modeling is not just
like Calculus or Differential Equations or Dynamics , but it is a small collection of general
principles which is useful in the process of applying mathematical knowledge to analyze
problems that takes place in various non-mathematical disciplines. Actually, a model is a
simplified representation of a complex system. Performing experiments to understand & solve
Real World problems may be risks and expensive. In such situation, the Mathematical
Modeling may play a useful role to solve the problems. Due to powerful digital computer and
effective computing methods, use of mathematics in solving Real World problems has become
widespread.
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Models:
Mathematical Models are basically of two kinds —
(i) Empirical Models & (ii) Theoretical Models.

Experiments

(i) Empirical Models /
\ Observation

Mathematical

(i1) Theoretical Models 4 Statistical
\ Computer based

The importance of Mathematical Modeling as a discipline to be studied and cultivated, has
been realized only during the last three or four decades.

Three Main Steps:
We can divide the Modeling process into three main steps.
Modeling
ForL\ulation Solution I:lvaluation
v
v v v
Stating the Identifying Mathematical
Question Relevant Factor Description
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Mathematical Model follows the process — Flow Chart

V\

\ 4

Formulation

\4

Evaluation

| |

Solution

No Yes

A

»
>

Why Mathematical Modeling?

Mathematical modeling is the art of translating problems from an application area into
tractable mathematical formulations whose theoretical and numerical analysis provides insight,
answers, and guidance useful for the originating application.

Mathematical Modeling is indispensable in many applications. It is successful in many
further applications .It gives precision and direction for problem solution and enables a
thorough understanding of the system modelled and prepares the way for better design or
control of a system. It allows the efficient use of modern computing capabilities.

Types of Modeling:

Linear or Non-linear.

Static or Dynamic.

Discrete or Continuous.
Deterministic or Probabilistic.
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During the last six decades, the importance of Mathematical Modeling has been realized
and studied and cultivated as a discipline (Arnold Neumaier, 2003). Mathematical Modeling is
essential in many applications and is successful in many further applications. It gives precision
and direction for problem solution and enables a thorough understanding of the system
modelled. Mathematical models are used not only in the natural sciences including physics,
biology, earth science, meteorology and engineering disciplines which include computer
science, artificial intelligence, but also in the social sciences such as economics, psychology,
sociology and political science.

A list of applications:
All areas mentioned have numerous mathematical challenges. Few examples are

biology, and economics to efficiently

Area Meaning/Description Models
Anthropology | Which studies human activity through | Modeling, classifying and
investigation of physical evidence reconstructing skulls
Scientific study of human activity Reconstruction of objects from
Archaeology through the recovery preserved fragments and
and analysis of material culture. classifying ancient artifices
Architecture is both the process and the
Architecture product of planning, designing, Virtual reality
and constructing buildings or any
other structures
Artificial intelligence (Al) is the Computer vision, Image
Artificial simulation of human intelligence interpretation, Robotics, Speech
Intelligence processes by machines, especially recognition, Optical character
computer systems recognition, Reasoning under
uncertainty
Arts refers to the theory and physical Computer animation (Jurassic
Arts expression of creativity found in Park)
human cultures and societies
Astronomy is the study of the sun, Detection of planetary systems,
moon, stars, planets, comets, gas, Correcting the Hubble telescope,
Astronomy galaxies, gas, dust and other non- Origin of the universe, Evolution
Earthly bodies and phenomena of stars
Biology is the natural science that Protein folding, Human genome
studies life and living organisms, project, Population dynamics,
including their physical structure, Morphogenesis, Evolutionary
Biology chemical processes, molecular pedigrees, Spreading of
interactions, physiological infectious diseases (AIDS).
mechanisms, development and Animal and plant breeding
evolution (genetic variability)
Chemical engineering is a branch
Chemical of engineering that uses principles
Engineering of chemistry, physics, mathematics, Chemical equilibrium, Planning

of production units
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use, produce, design, transport and
transform energy and materials

Chemistry

Chemistry is the scientific discipline
involved with elements and compounds
composed of atoms, molecules and
ions: their composition, structure,
properties, behaviour and the changes
they undergo during a reaction with
other substances

Chemical reaction dynamics,
Molecular modelling, Electronic
Structure calculations.

Computer
Science

Computer science (sometimes called
computation science or computing
science, but not to be confused with
computational science or software
engineering) is the study of processes
that interact with data and that can be
represented as data in the form of
programs

Image processing, Realistic
computer graphics (ray
tracing)

Criminalistics
Science

Criminalistics can be defined as the
application of scientific methods to the
recognition, collection, identification,
and comparison of physical evidence
generated by criminal or illegal civil
activity

Finger print recognition, Face
recognition

Economics

Economics is a social science
concerned with the production,
distribution, and consumption of goods
and services

Labour data analysis

Electrical
Engineering

Electrical Engineering is that branch of
Engineering which deals with the study
of application of electricity, electronics
and electromagnetism

Stability of electric circuits,
Microchip analysis, Power
supply network optimization

Finance

Finance is a field that is concerned
with the allocation (investment) of
assets and liabilities over space and
time, often under conditions of risk or
uncertainty

Risk analysis, Value estimation
of options

Fluid Mechanics

Fluid mechanics is the branch of
physics concerned with

the mechanics of fluids (liquids, gases,
and plasmas) and the forces on them

Wind channel, Turbulence

Geo-sciences

Geo-science is the study of the Earth -
its oceans, atmosphere, rivers and
lakes, ice sheets and glaciers, soils, its
complex surface, rocky interior, and
metallic core

Prediction of oil or ore deposits,
Map production, Earth quake
prediction
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The Internet (portmanteau of
interconnected network) is the global

Internet system of interconnected computer Web search, Optimal routing
networks that use the Internet protocol
suite (TCP/IP) to link devices
worldwide
The scientific study of language and its
Linguistics structure, including the study of Automatic translation
grammar, syntax, and phonetics
Materials science is an interdisciplinary | Microchip production,
Materials field involving the properties of matter | Microstructures, Semiconductor
Science and its applications to various areas modeling
of science and engineering
Mechanical engineering is the
discipline that applies engineering,
physics, engineering
Mechanical mathematics, and materials science Structural optimization, Crash
Engineering principles to design, analyze, simulation
manufacture, and
maintain mechanical systems)Stability
of structures (high rise buildings,
bridges, air planes)
Medicine is the science and practice of | Radiation therapy planning,
Medicine establishing the diagnosis, prognosis, Computer-aided tomography,
treatment, and prevention of disease Blood circulation models
Meteorology is a branch of the Weather prediction, Climate
atmospheric sciences which includes prediction (global warming,
Meteorology atmospheric chemistry and atmospheric | what caused the ozone hole?)
physics, with a major focus on weather
forecasting
Music is a form of art that combines Analysis and synthesis of sounds
Music vocal or instrumental sounds to create a
composition
Neuroscience is a multidisciplinary Neural networks, Signal
Neuroscience science that is concerned with the study | transmission in nerves
of the structure and function of the
nervous system
Pharmacology is the branch of biology | Docking of molecules to protein,
Pharmacology | concerned with the study of drug or screening of new compounds

medication action

Political Sciences

Political science is a social science
which deals with systems of
governance, and the analysis of
political activities, political thoughts,
and political behaviour

Analysis of elections

Psychology

Psychology is the scientific study of the
mind and behaviour

Formalizing diaries of therapy
sessions

Space Sciences

Space science encompasses all of
the scientific disciplines that
involve space exploration and study

Trajectory planning, Flight
simulation, Shuttle re- entry
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natural phenomena and physical bodies
occurring in outer space, such
as space medicine and astrobiology

Transportation Science focuses
primarily on fundamental theories,

coupled with observational and Air traffic scheduling, Taxi for
Transport experimental studies handicapped people, Automatic
Science of transportation and logistics pilot for cars and airplanes

phenomena and processes,
mathematical models, advanced
methodologies and novel applications
in transportation and logistics systems
analysis, planning and design

Also mathematical models can be developed for Urban & regional planning, Population,
Environmental, Water Resources, Optimal utilization of exhaustible & renewable resources,
Land distribution, Forestry and so on.

Some Example of Mathematical Models:

Find the mass of the Earth (without using a balance).

Find the temperature at the centre of the Sun (without taking a thermometer there).

Find the volume of blood inside the body of a person (without bleeding the person to death).
Estimate the population of India in the year 2050 AD (without waiting till than).

Estimate the total expenditure for an owner to run his Rubber garden in the next five year
(without waiting).

A simple model-- Model related to Ecological Science:
Population dynamics:

Population: A group of inbreeding individuals of a species occupying a particular space.
Population growth: The change in number of population per unit area at a particular time.
Population dynamics: study of changes in population densities in an area.
i) Population dynamics has traditionally been the dominant field of mathematical
biology.
ii) In the study of population growth first order differential equation is used.

Let P(t) denotes the number of units in a population at time ¢t. Though P(t) is a function of t,
let us assume this to be a real valued and continuously differentiable function.

The rate of growth at anytime is proportional to the population at that time is given by

ap

dp . :
- & P or i rP where r = constant of proportionality
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or £=rdt
P
Integrating log, P = rt + log, C
Or, logeﬁ =7t
c
Or, P = Ce™
Whent:to,P:PO < POZCertO

Py
eT‘to

=C “P= Poer(t—to)

In a locality of Kailashahar, the population increases from 20,000 in the year 2000 to
30,000 in the year 2010, find the expected population in 2020.

Time span(t)= 2000 to 2010 =10 years
PZOOO = 20,000, P2010 = 30,000’ t=10

P3010 = Pygoo €771

Or 30,000 = 20,000 10"
Or, 3= e
2

Now population in 2020 = P,q,0 = Pgooe” 202072000)

2
Pyop0 = 20,000(€2°7) = 20,000(e107)2 = 20,000(%) = 45,000

Expected population in 2020 will be 45,000.

Conclusion:

From the above discussion, it is found that mathematical models can be developed and
formulated for various subject area and we can try to solve them with the help of standard
optimization techniques.
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Abstract

Solar energy is the only the abundant source of clean energy which can provide security
for the future development and growth. So the Scientists, Engineers and Physicists are much
more interested in this sustainable study area. Due to invention of much more sophisticated
devices and desire of getting sustainable future, efforts of using this huge source of green
energy have been increasing day by day. Solar simulators can be used for studying the
current-voltage relationship of a crystalline silicon solar cell where quartz halogen lamps are
used for which the observed illumination spectrum matches with that of sun. In this paper
studies have been carried out for a sample of crystalline silicon solar cell for following its I-
V characteristic in dark and under illumination condition. Moreover, dependency of the cell
on light intensity and temperature has also been reported here. When the PV cell is exposed
to higher temperatures, it has been observed that short circuit current Isc increases slightly,
while the open circuit voltage Voc decreases more significantly. Maximum power,
efficiency, fill factor and series resistance are four important parameters of any solar module
for determination of solar cell performance and these have been calculated here from the

obtained characteristics.

Keywords: Solar simulator, Crystalline Silicon solar cell, fill factor, efficiency of Solar

cell
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1. Introduction

Solar energy is the most promising renewable energy. It provides an unlimited clean
and environment friendly energy [1]. Solar energy is a green energy and it can be used to
generate electricity and heating purpose. Recently scientists are more interested in the field
of solar energy because sun is one and only everlasting renewable energy source having zero
potential damages to our environment. The illuminated current versus voltage characteristics
of a photovoltaic device typically measured with respect to standard reference conditions [2].
They are defined by a spectrum, intensity, temperature and area [3]. The study on silicon
solar cell was started mid twentieth century after the invention of p-n junction diode [4]. In
1954, modern silicon solar cell was developed. Solar cell is to design for converting the
photon of sun light into electron to generate electricity [5]. Conversion efficiency of solar
cell is to define as the ratio of output power from the solar cell to the incident input power
[6]. It is measured by solar simulator to get laboratory efficiency experimentally. To test the
values of characteristics parameter of solar modules of different types and size may be tested
to find suitable system for the particular load requirements [7]. Field testing is costly, time
consuming and depend heavily on prevailing weather condition. By using solar simulator,
we can overcome these problems. Our steady state solar simulator is ideal for much different
navigation. Characterization of a solar cell is much easier by using this solar simulator [§].
It gives the linier output where the sun gives the nonlinear output
[9]. Moreover, it works safely and it has simple maintenance. But the voltage Sweep and
direction of the potentiometer, contact to the metallization, light source and the Junction
temperature are some important matter that influences the I-V measurement in this experiment
[10]. However, solar simulator is a device that provides illumination approximately natural
sunlight. The purpose of the solar cell simulator is to provide Controllable indoor
test facilities under laboratory condition. It is a micro base controller. Maximum power,
efficiency, fill factor, series resistance are some important parameters for determination of
any solar cell performance of any solar module. We can measure these parameters by studying
the current voltage characteristics of a crystalline silicon solar cell under various conditions

and understand the properties of a solar cell.
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2. Objective

The main objectives of our study is to investigate [-V characteristics of a crystalline
silicon solar cell at different light intensities and at different temperatures. Moreover, we
have studied such characteristics by using four quadrant power supply and solar cell as load.
Study of such characteristics by using solar cell as power source under illumination and in
dark condition is another important study of interest. Our study has been carried out by using
the solar simulator which is less time consuming, less economical and does not depend on
prevailing weather condition compared to field testing.

3. Methodology

Solar simulator and a Four-quadrant power supply have been used for carrying out our

study. Inside the simulator panel there are two solar cells connected to 4 terminals as shown

in fig4.

In order to study with single cell, we have used jumper between leads B and D as shown in
fig 5. For connecting the cell to four-quadrant power supply we have kept DPDT switch S
in EXT position and while studying Solar cell under illumination as Power Source position
of switch S has been kept in INT position (Fig 4). From [-V characteristics of solar cell one
can estimate Maximum power, efficiency, fill factor, series resistance and shunt resistance

as explained below.

o]

Fig 1: Current-voltage curve of a solar PV module
The maximum power output of a PV module can be estimated as Pm= Vi X Im
The Fill factor (FF) is the squareness of the I-V curve and mainly related to the

resistive losses in a solar module. It may be estimated using the relation

Vi Im

B ‘/OC ISC

FF 100%

The module efficiency can be estimated using the relation
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Voe X Ige X FF
P;

Where, the parameters Isc, Voc, Im, Vm all are explained in figl.

One can determine the series resistance by calculating the inverse of the slope of the [-V
curve at the open circuit voltage and the shunt resistance from the inverse of the slope of

the I-V curve at the short circuit condition.

4 Experimental set up

In the Department of Physics, Ramthakur College a solar physics lab has been
developed with the help of National Centre for Photovoltaic Research and Education (NCPRE),
IIT Bombay where the experimental set up for carrying out the current study has been installed
(fig 2). A solar simulator setup has been installed in the Department which is very useful for
studying the I-V characteristic of solar cell under different conditions. In this arrangement two
artificial light sources (quartz halogen lamp) has been

Fig 2: Experimental setup for studying I-V characteristic of Si solar cell

used which are OSRAM 50 W (230V) each. Two lamp control knobs are installed in the
top panel to control the lamps (fig 3).
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Fig 3: lllustration of the Solar Simulator kit
Two solar cells are assembled in the bottom chamber of the simulator. The cells are mounted
on aluminium block where a heater element has been inserted to vary the temperature of the
block. A 100-ohm platinum sensor is used to monitor temperature of the aluminium block.
A fan is provided inside the simulator for cooling the solar cells to reduce the over heat from

the quartz halogen lamps used as light source.

Fan

Terminad D

DPDT Switch

“'\,:/ ——————= EXT (4 QUAD

[ ® SUPPLY

: Switch S
Single Solar Cell

Fig 5. Single solar cell interconnection with the jumpers
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A 4-quadrant power supply (Schematic) with solar cell connected as load has been displayed
in fig 6.A normal power supply in the laboratory can’t measure negative current at positive
voltage. But a 4-quadrant power supply is able to characterize as it can be used as source as
well as sink current for voltage of any polarity. Fig7. is displaying the front view of a four-

quadrant power supply.

Cell
- L Sa Sa
I

Fig 6: 4-Quadrant power supply schematic with the solar cell connected as load

Voltage Current U
Switch

Voltage.'-S-et Knob Current Set Knob

+ ) Output O

Fig. 7: Front view of four-quadrant power supply

5 Result and discussion
Current —voltage characteristics of crystalline silicon solar cell has been studied in dark and

illuminated condition as well as dependency of the solar cell on light intensity and Temperature
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is our another study of interest to calculate Maximum power, efficiency, fill factor and series

resistance of Solar Cell.

5.1 Dark and illuminated current —voltage characteristics of solar cells
A crystalline silicon solar cell is basically a large area n-p junction diode and we are mainly
interested to study the behaviour of this diode in dark and under illumination. In this section
we have studied I-V characteristics of crystalline silicon solar cell in two different manners

as follows.

5.1.1 Study of I-V characteristic using four quadrant power supply with solar cell as
Load:

The studied solar cell was illuminated by 100 m w/cm? irradiance whiles the operating
Temperature was kept at 40°c using four quadrant power supply with solar cell as Load. The
obtained result has been displayed in table no 1. The corresponding I-V characteristic curve

of the crystalline solar cell is shown in fig 8.

Table 1: Measurement using four quadrant power supply

Voltage(m Current(m Current(m
V) A) A)
In dark In light
-0.70 -0.066 -0.586
-0.60 -0.057 -0.598
-0.50 -0.048 -0.609
-0.40 -0.040 -0.612
-0.30 -0.031 -0.616
-0.20 -0.022 -0.621
-0.10 -0.013 -0.608
0.00 0.004 -0.592
0.10 0.004 -0.550
0.20 0.012 -0.478
0.30 0.020 -0.376
0.40 0.024 -0.238
0.50 0.054 -0.118
0.60 0.088 0.028
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Fig 8: I-V characteristic curve of studied silicon Solar cell both in dark & illumination
condition

5.1.2 Study of I-V characteristics of Si solar cell using cell as a source of electrical power.
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Fig. 9. I-V curve (inverted) of solar cell
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5.1.3. Light intensity and temperature dependency of I-V characteristics of Solar

Cell
5.1.3.1 Temperature dependency of I-V characteristics: -
The solar cell I-V characteristics are temperature sensitive. We have studied the [-V
characteristics of the crystalline Si solar cell at two different temperature 40°C and 50°C and
calculated maximum power, efficiency, fill factor, shunt resistance and series resistance for
the solar cell. At 40° C maximum power obtained from I-V characteristic of the sample Si
solar cell having surface area 4x4 cm? has been obtained as 0.104 watt, while Fill factor as

0.6711, shunt resistance as 46.1 ohm, series resistance as 0.26 ohm and efficiency as 6.4%.

Whereas, at 50° C maximum power obtained from I-V characteristic of the sample Si solar
cell has been obtained as 0.096 watt, while Fill factor as 0.6228, shunt resistance as 30.1

ohm, series resistance as 0.4 ohm and efficiency as 6.05%.

300 o
T30 o

200

150 4

I{inma)

100 4

50

T T T
a1 az a3 a4 as 0.5

wiin Volts )

Fig 10: temperature dependency of I-V characteristics

5.1.3.2 Light intensity dependency of I-V characteristics:

In our study we have changed the light intensity by putting a frosted glass plate and
wire mesh filter between the lamps and the cell, which attenuate light uniformly at all
wavelengths. Solar cell I-V characteristics are very much light intensity sensitive (Fig 11).

From such experimental output one can infer how Isc and Vo depend on lightintensity.
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Fig 11. Light intensity dependency study of I-V characteristics
Conclusion:

It has been observed that I-V characteristics of crystalline silicon solar cell are both
temperature sensitive and light intensity sensitive. All the four important parameters of solar
cell studied here are very much affected by light intensity and temperature. It has been
observed that maximum power and efficiency of the cell has been reduced due to rise in
temperature. While studying the characteristics of solar cell in dark and illuminated condition
it has been observed that in dark, the current- voltage curve lies in 1% and 3" quadrants.
Whereas under illumination the curve rests in 1%,3" and 4" quadrants. This study is very
much helpful for understanding the behaviour of cell in dark and under illumination, in
particular parameters such as open circuit voltage, Short circuit current and fill factor FF.
The entire study is very much helpful for solar cell designer to design an improved version
of better efficient solar cell.
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“PROBLEMS OF MAINTAINING HEALTH AND HYGIENE IN THE SCHOOL”-
AN ANALYTICAL STUDY

Uttam Kumar Das
Assistant Professor (Physics)
C.T.E. Kumarghat.
INTRODUCTION:

According to Goutam Buddha “To enjoy good health, to bring true happiness to one’s

family, to bring peace to all, one must first discipline and control one’s own mind. If a man can
control his mind he can find the way to Enlightenment, all wisdom and virtue will naturally
come to him.”” Health education plays an important role in the community hygiene. To prevent
illness and have positive health attitude, correct and complete knowledge of health is necessary.
Health is cleanliness against diseases, whether contagious or self -generated. In this we will
discuss the actual meaning of health can be achieved through sanitary habits and healthy way
of living. Health is a positive state of well being. Health as define by the World Health
Organization (WHO), is “a state of complete physical, mental and social well-being and not
merely the absence of disease or infirmity.”” If a person is disease free or in a good physical
state, but under stress, tension, greed etc. then that person is not considered as a healthy person.
Hence, in addition to physical health, we must consider the mental and emotional health also,
only then spiritual and social health can be achieved and man can progress forward for the well
being of the society. Health is freedom from disease and sickness without, health, we cannot
do any work and we cannot improve in life. So, health is the primary need for every one of us.
To keep our health well, we should obey the laws of hygiene. Food, exercise, rest and sleep,
air and light, punctuality and peace of mind are the primary conditions for good health. We
should be punctual in all our daily duties. Labour must be followed by rest. There is an old
saying... “Early to bed and early to rise Makes a man healthy, wealthy and wise’” Hygiene is
defined as the science and art of preserving and improving health. The purpose of hygiene is
to allow man to live in healthy relationship with his environment. It deals both with an
individual and a community as a whole. In order to be healthy one must realize that hygiene
and sanitation play a very important role. National Sample Survey Office (NSSO) conducted a
survey in 2012, which has underlined the abysmal state and sanitation in the country,

particularly in rural India. According to this survey, only 32% of rural household have their
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own toilets and that less than half of India households have a toilet at home. Poor sanitation
impairs the health leading to high rates of malnutrition and productivity losses. Indian’s
sanitation deficit leads to losses worth roughly 6% of its Gross Domestic Product (GPD)
according to World Bank estimates by raising the disease burden in the country. Children are
affected more than adults as the rampant spread of diseases nutrients there by stunting their
growth. This unhygienic environment is due to India’s historic neglect of public health services.
About 48% of children in India are suffering from some degree of malnutrition. According to
the UNICEF, water-borne diseases such as diarrhoea and respiratory infections are the number
one cause for child deaths in India. Children weakened by frequent diarrhoea episodes are more
vulnerable to malnutrition and opportunistic infections such as pneumonia. With 44% mothers
disposing their children’s faeces in the open there is a very high risk of microbial contamination
(bacteria, viruses, amoeba) of water which causes diarrhoea in children. Also diarrhoea and
worm infection are two major health conditions that effect. Schools, not only impart
knowledge, but also play a major role in shaping the personality of an individual. What a
student learns in school is not just confined to the four walls of a class room, but the whole
school environment is a source of knowledge. Apart from knowledge, a student learns
cleanliness, good behaviour, and maintains a good hygiene etc. therefore, it is important for a
school to maintain a healthy environment atmosphere.

STATEMENT OF THE PROBLEMS:

The problem of the study is integral part of our life and it’s the big concern of our society.
Maintaining cleanliness in school premises is a obligation of learners, teachers and the people
involve with the institution. We cannot deny the importance of maintaining cleanliness in the
school as it is matter about the health of our next generation society builders that is students,
health of teacher, health of community and so on. Therefore considering its importance several
tips and instructions should be given to students in order to make healthy society and

prosperous future.

The schools often suffer from:-
> Non-existence or insufficient, water supply , sanitation and hand washing facilities ;
> Broken, dirty and unsafe water supply, sanitation and hand washing facilities;

> Toilets or latrines that are not adopted to the needs of children, in particular girls ;
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> Children with poor and hand-washing habits and practices;

> Non-existence or irrelevant health and hygiene education;

> Unhealthy and dirty class room and school compound.

The poor health of children affects their ability to learn and there for influences their prospects
in life. Basically this means that children with heavy worm infections begin at a disadvantage
and have a slower start in the learning process. This children have only a few years of

opportunities to benefits formal education.

OBJECTIVES OF THE STUDY:

The main objective of the study was undertaken the following one of the main problem faced

by the school children are as follow:
1. To clearly identify problems related to hygiene.
2. To identify waste improved or maintain good hygienic practices.
3. To anticipate the waste of the problem solution based on appropriate and living situation.

4. To identify personal hygiene and sanitation practices and need to improved and maintained

them.
5. To recognise the need of others interns of hygiene and sanitation practices.

SIGNIFICANCE OF THE STUDY:

The main and important source of hygiene is cleanliness that is necessary for good
health. It is the most important hygiene habit for the good health. Dirt spreads diseases because
germs include in it. They move about with the dust in the air, so a dirty man is easily attacked
with disease. Hygiene can be defined as the practice of certain habits to maintain a good health.
It can be at the personal level and at the community level. Society includes the surrounding we
live and other public places. A good environment has a great impact in the physical mental
condition of a individual. The untidy and improper way of disposal of waste in public places

leads to unhealthy conditions. These lead to uncontrolled growth of rodents and disease causing
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and carrying microbes and make us ill. Hence social hygiene is a important as personal hygiene.
Maintaining hygiene practice helps to reduce the risks of ill health, but equally important how
we and others perceive ourselves and can influence our levels of confidence and self-esteem
which can affect many aspects of our lives. School hygiene and sanitation are especially
important because children spend a great deal of time at school and they need a healthy
environment to learn and grow physically , mentally ,sanitary inspection of public institutions
is a method for identifying hygiene and sanitation problems. Hygiene is an essential component
of healthy living; In fact hygiene is integral to achieving good health and preventing disease

and infection.

METHODOLOGY OF THE STUDY:

In this topic Health and Hygiene we have collect the sample surveys were Conduct —

@) Health and Hygiene survey in the school.

(ii) Data collection.

HEALTH AND HYGIENE SURVEY IN THE SCHOOL
The survey was done on November 2018. The school survey was conducted to get the
information about the health hygiene condition among the students and their family members,
and health care information about both the students and their family and their awareness with
respect to the health care facility in their school and villages. Health care providers, health care
programs that are carried out in the school to give health care education.
We visit two different schools and collect information. We ask the questions to

individuals students —
- It links what students learn with what they do.
- It links what students do in class with what they do at home.

To establish role between personal hygiene and health in everyday life, particularly for

students:-

-Design and develop a questionnaire with key question related to personal hygiene like hand

washing, bathing, using soap, nail frequency of keeping oneself clean.

- Co-related type of illness with parameter of personal hygiene.
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- Create awareness about personal hygiene measures to be taken and the manner in which

these are to be adopted.

DATA COLLECTION:

At first we went to the school and we have discussed about our work in details and take the
permission to the head master, and then we divided into two groups and enter the different
classroom. We have taken 100 sample of questionnaire in our study. We went to class from six
to eight to collect the information about their health and hygiene problems. So we find most of
the students are good in health but few students are not well because of they do not maintain
such type of activity in their daily life and careless about their health. We observe in some

school there were no proper toilet, drinking water facility and medical care etc.
TABLE-1

CLASS VI DATA RESULT

No. Question Positive | Negative | Total | Average%

response | response

1 Do you brush your teeth? 10 0 10 1000
2 | Is keeping your nails clean will help protect 10 0 10 100
you against the spread of harmful bacteria?
3 Do you take bath every day? 10 0 10 100
4 | Keeping your clothes clean is it necessary? 10 0 10 100
5 | Coughing and sneezing can spread bacteria, 10 0 10 100
viruses and parasites. Do to you believe it
or not?
6 | Do you have proper drinking water facility? 5 5 10 50
7 Is regularly water tank clean or not? 8 2 10 80
8 Is the toilet clean in your school? 6 4 10 60
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9 Do you clean your classroom every day? 8 2 10 80
10 Do your kitchen is clean every day? 2 8 10 20
11 Do you wash your vegetables before you 10 0 10 100
cook?
12 | Do you clean or wash your utensils before 8 2 10 80
and after use?
13 Is there any dustbin in your school? 2 8 10 20
14 Do you have separate class for physical 0 10 10 0
education in your school?
15 Do you have facilities for primary health 8 2 10 80
care in your school?
T=107 T=43 T=15
0

Total Average %=107/150*100
=71.33%
In table no.1, in class VI, it is shown that after analysing the sample we got the average of
health conscious among the students. And the negative response we got is 43 in total and
positive response we got is 107 from the students. By calculating the average percentage of

positive response, we found the result 71.33%

TABLE: 2
CLASS VII DATA RESULT
No. Question Positive | Negative | Total | Average%
response | response
1 Do you brush your teeth? 8 2 10 80
2 | Is keeping your nails clean will help protect 7 3 10 70
you against the spread of harmful bacteria?
3 Do you take bath every day? 10 0 10 100
4 | Keeping your clothes clean is it necessary? 7 3 10 70
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5 | Coughing and sneezing can spread bacteria, 6 4 10 60
viruses and parasites. Do to you believe it

or not?
6 | Do you have proper drinking water facility? 8 2 10 80
7 Is regularly water tank clean or not? 3 7 10 30
8 Is the toilet clean in your school? 2 8 10 20
9 Do you clean your classroom every day? 8 2 10 80
10 Do your kitchen is clean every day? 7 3 10 70
11 Do you wash your vegetables before you 10 0 10 100

cook?
12 | Do you clean or wash your utensils before 4 1 10 90

and after use?
13 Is there any dustbin in your school? 8 2 10 80
14 Do you have separate class for physical 1 9 10 10
education in your school?
15 Do you have facilities for primary health 6 4 10 60
care in your school?
T=100 T=50 | T=150

Total Average%= 100/150*100

=66.67%

In table no.2, we repeated the same questionnaire as to that of class VI and we got the positive

response that is 100 in total and negative response 50. The result we got from calculating the

positive response is 66.67
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No. Question Positive | Negative | Total | Average%
respons | response
e
1 Do you brush your teeth? 8 2 10 80
2 Is keeping your nails clean will help 8 2 10 80
protect you against the spread of
harmful bacteria?
3 Do you take bath every day? 9 1 10 920
4 Keeping your clothes clean is it 7 3 10 70
necessary?
5 Coughing and sneezing can spread 9 1 10 920
bacteria, viruses and parasites. Do to
you believe it or not?
6 Do you have proper drinking water 7 3 10 70
facility?
7 Is regularly water tank clean or not? 8 2 10 80
8 Is the toilet clean in your school? 9 1 10 920
9 | Do you clean your classroom every day? 8 2 10 80
10 Do your kitchen is clean every day? 10 0 10 100
11 Do you wash your vegetables before 10 0 10 100
you cook?
12 Do you clean or wash your utensils 9 1 10 920
before and after use?
13 Is there any dustbin in your school? 8 2 10 80
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Total 14 | Do you have separate class for physical 7 3 10 70
education in your school?
15 | Do you have facilities for primary health 9 1 10 920

care in your school?

T=126 T=24 T=15

Average % =126/150*100
=84%
In table no.3, in class VIII, the same questionnaire was repeated in the class and the positive
response we got is 126 and the negative response is 24. The result we got by calculating the

positive response is 84%.

TABLE-4
NO CLASS AVERAGE %
1 VI 71.33
2 VII 66.67
3 VIII 84

In table no.4 , the overall table, it shows that the highest percentage of health conscious is
84% which is in class VIII and the lowest percentage we got in class VII that is 66.67
FINDING OF THE STUDY

This study was under taken to find out the knowledge and practice of the hygiene among
the school students and also about the availability of sources related to health and hygiene in
the school. The problem of maintaining health and hygiene in the family and school, the
findings:-

» It was found that most of the students are knowledgeable about personal health and hygiene
except few students.

* Around 100 samples, majority of the students have faculty of drinking water and only few
students do not have drinking water facility.

* There are no separate toilets for boys and girls.

* The toilets are not clean every day.
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* The toilets are made of pucca in the school.

* Students are aware about washing their hands before eating and after toilet.

* Students are also aware about washing their dishes or utensils before use and after use.
* They are aware of maintaining cleanliness both in the school and in the school.

» Water quality of the drinking water is not up to the mark.

* The water tanks are not clean regularly.

* There is a proper place available in the school for students to take midday-meal.

* The type of quality used for cooking is a good quality of ingredients in the school.

* The mid-day-meal menus are sufficient to the student provided by the school.

* The kitchen of the school is clean every day.

* Dustbin is there in every classroom in the school.

* There is a proper place for throwing the garbage in the school.

* In spite of having regular class, the schools provide separate class for physical education.
* There are facilities for primary health care in the school.

* The dining rooms are clean every day.

* Students are aware of covering their mouth with their hands while coughing.
CONCLUSION

As the analysis in this report have demonstrated, a wide array of factors influences a

family’s health, and many entities in the community share responsibility for maintaining and
improving its health and hygiene. Responsibility shared among many entities can easily
become responsibility ignored or abandoned. Implementing and sustaining school-based
healthy eating and physical activity policies and programs will make a powerful contribution
toward a healthy future for students in the school and family.

Contributing to the interest in health improvement and performance monitoring is a wider
recognition that health embraces well-being as well as the absence of illness. For both the
students and the families, health can be seen to depend not only on medical care but also on
other factors including individual behaviour, physical activity and genetic makeup and social
and economic conditions.
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Abstract: Every society promotes and functions for welfare of its citizens. But sometimes it
appears, a particular segment of the society used to deprive socially, politically and
economically in comparison to privileged sections. Keeping this discriminatory scenario, every
state wants to ensure full freedom to its all citizens; so everyone can avail their rights properly.
To eradicate this kind of uneven situation, every state especially in a democratic state like India
always pledge for ensuring freedom and rights. Inspite of all efforts, the central or state
government sometimes failed to fulfill the requirements of its people. Hence, government tries
to make equilibrium in the society through introduction of various welfare schemes for the
weaker sections of the society. The present paper intends to explore one welfare scheme
introduced by the state government of Tripura that is called CCL (Child Care Leave) especially

for women employees working under state government and its various aspects.
Keywords: welfare schemes, freedom, rights, CCL, Tripura

Introduction:

The welfare schemes introduced by any government aimed at meet the necessities and
demands of its people. The government tries to work for the betterment of the people; especially
works for so called weaker sections of the society. Keeping this aim in view, every government
takes positive steps. According to article 14 of Indian constitution, it is clearly mentioned that
all are equal in the society. All the people must enjoy and exercise their rights equally to
maintain equality in the society and follow the instructions of Indian constitution. The central
government along with state governments working through welfare schemes for betterment of
people.

It is a matter of thinking that since time immemorial, women of Indian society have been
depriving many ways. For proper emancipation of women, numbers of initiatives were taken

by the government for bringing them into the main stream of the society. CCL is one among
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them and somehow it may achieve its goals and destiny. It is also to be mentioned here that
after introducing of CCL scheme in Tripura, many questions, discussions and debates have
been on its way. So it is the time to look into the matter and emphasis on its merits and demerits.

As a result of that some remedies may come out for maintaining equilibrium in the society.

An overview of CCL: The Supreme Court of India in the year 2014, taken a decision on
women employee working under central government. The apex court stated that a woman
employee working under central government take an uninterrupted leave for 2 years for child
care. Moreover the reasons for examination and sickness are also inclusive for the leave
purpose. Unfortunately the officials of Tripura state spoils several times to carry forward the
initiative that has taken by the Supreme Court. After near about three years, state government
of Tripura has taken the decision on it. The decision has come up on 12" December 2017,

Tuesday in a cabinet meeting at the secretariat office.

The main aim of this scheme was to facilitate the in-service females working in the state. They
can avail the benefits of this scheme for proper nourishment of the children. Moreover, this
scheme is essential and will mark its contribution in the progress of the state. In addition to
that, it is to be narrated that according to 13" amendment of ‘Tripura Civil Service Leave Rules
1986°, the government of Tripura has been brought a new provision in the state leave rules.
Provisions related to CCL: As per new provision brought into ‘Tripura Civil Service Leave
Rules 1986, it is mentioned that an woman employee shall get 730 days paid leave during her
service period for child care and other related issues besides her normal leave. It is also added
in the provision that a woman government employee having minor children below 18 years can
avail CCL for maximum period of 730 days during the entire service period for taking care of
upto two children.
Features of CCL: The important features and highlighted part of CCL scheme are as follows:
e The Council of Ministers approves this Child Care Leave (CCL) scheme.
o Subsequently, all the female employees having children below the age of 18 years can
get leave for maximum 730 days in their entire service life.
e The state government is not going to deduct the salary but the initial condition is that
the employee must be working under state government.
e In addition to this, employees must work in the state of Tripura. Moreover the female

employees can avail this service only once.
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e Accordingly this scheme is necessary keeping in view the better nourishment of the
children.
e Children in this growing stage of life seek attention of the parents especially of the
mother.
e Henceforth, government is starting this scheme for all the female employees serving in
the state.
On September 2, 2019 the government of Tripura Amended the ‘Tripura Civil Service
Leave Rules 1986 and modified the same by incorporating new entity to it. It explain that the
woman Government servant having disabled/ mentally challenged child may be granted Child
Care Leave for a maximum period of two years(i.e. 730 days) up to the age of 22 years of such
category of child for taking care of up to two children subject to conditions (ii) to (viii) of Rule
390 of the Principal Rules. Documents relating to the disability as well as a declaration of the
concerned Government servant regarding dependency of the child shall have to be submitted

to the competent authority.

Points to be taken care of:

It is always a debatable question comes to the mind of many that how come and how much
a society will take the advantage or society will develop and run if a particular and important
segment of the society will deprive? It is true in reference to CCL; if it is only for female
employees then the notion of equality may be truncated. As we know any society can develop
and will be in full swing only when equality persists. That means irrespective of caste, creed,
sex, religion and importantly gender, discrimination must be abolished. There are some points

that raised and brought to light after implementation of CCL in Tripura. These are as follows:-

Patriarchal Outlook: According to this point it indicates that a child can grow up properly
in a favourable family environment and that family does not constituted only by female
persons. Child needs affection, healthy family environment, morally equipped condition and
that can be fulfilled by family that has two important pillar mother and father. Many male
employees raised their question in that context that CCL and its provisions denied the role of a

father in the family and role in caring his child. So it should be modified.
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It’s a matter of parents, not only mothers: It is mentioned earlier that parents are
the two pillar of a family. So for caring, motivating, inspiring, building up career, knowledge
of responsibility, punctuality, sincerity, morality, a child needs parental jurisdiction. Child not
only remain depends upon his/her mother, but in some cases they mostly depend upon their
father. Although dependency does not mean special treatment should be given to that
particular gender. It means both father and mother is important in the process of caring of a

child life. So father should have enjoyed CCL.

Spending time with child has psychological impact: Few people also argued that
mothers’ caring for her child is most important but it does not indicate fathers’ caring attitudes
are less important. So it is essential for every father to spend some quality time with their kids.
As a result of that both father and child will be benefitted. So it can be mentioned that for
psychological reason and mental stability or satisfaction, father also should have some time for
looking after his child; and that can be possible through CCL.

Better nourishment means parent nourishment: it is mentioned in the feature of CCL
that for better nourishment, CCL is very much needed for women employee. But it is a fact
that child nourishment can be fulfilled by both father and mother. Child requires father
attachment too. It is quite misleading to think that better nourishment of child means mothers’
nourishment.

Fathers’ attention is necessary ingredient: It is also acknowledged that at growing stage

of child needs attention of the parents. It means fathers’ can also play very important and
significant role in shaping the life of child. Fathers’ also need some comfort zone and time to
show their attention towards their kids and these only can possible if CCL is applicable to them
along with female employee.
Conclusion: From the above study and discussion it can be assumed that for proper shaping of
child life not only mother, father also can put an impact on them. In order to nourishment of
child perfectly, it is necessary for looking into the matter of CCL for male employee. As a
result of that6 fathers’ can give time to their kids, kids can fill better, think better and can build
up a feeling of unity and togetherness in a family. Child can find out time to enjoy with his/her
parents. Naturally family bonding will established, society will be united, rights will equally
be distributed and ultimately the notion of inequality will be curtailed.

Reference:
1. Government of Tripura, Finance Department, 12" December 2017

2. Government of Tripura, 2" September, 2019
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