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Abstract:

The double-slit experiment has played asignificant role in physics, from supporting the
wave theory of light, via the deliberations of the wave particle duality of light (and matter) to the
fundamentals of modern quantum optics. Today it keeps playing an active role in the framework
of quantum optics experiments concerning single photons. In this review report, we review all
the literatures of quantum eraser experiments and anticipated to fabricate portable double-slit
apparatus which reveals both the wave particle duality of light and the phenomenon of quantum

erasing.

Introduction:

In the initial 19" era, double slit interference was used to demonstrate the wave nature of
light, depends on the experiments by Thomas Young and their mathematical explanation by
Augustin Fresnel. At the commencement of the 20th century, Double slit Interference received
renewed interest after Albert Einstein (and Max Planck) introduced a corpuscular theory of light
by putting Newton's conception of light as a stream of particles on innovative theoretical and
experimental grounds. The wave particle duality of light and the particle wave duality of matter
make known to by Louis de Broglie together with Heisenberg's uncertainly principle put the
foundations of early quantum mechanics. For more than a century, Gedanken experiments based
on the double slit (or more generally on two-path quantum interference) have been priceless
teaching tools for introducing elementary and advanced concepts in quantum mechanics, like as
superposition principle, quantum interference, emanglement and quantum erasure. The concept
of quantum erasing (QE) was familiarized by Scully and Druhl in 1982. A shortenedform of
quantum eraser with light has been deliberated in allaspect by Kwiat and Hillmer, although their
experimental execution (diffraction by a thin wire) was done with strong light only. We have

used two-path interference in a Mach Zehnder interferometer and now a days in a Michelson
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Abstract:

The comparison between standardized and fabricated optical phase shifter can be carried
out by using the basic interferometry technique i.e. Michelson’s Interferometer. To compare the
results, the variable voltage is supplied to both the optical phase shifters and the phase shift is
introduced between the successive circular fringe patterns recorded by digital camera. The phase
information is extracted by using five phase shifting technique. Five number of phases shifted
correlation fringe patterns are required to implement five step temporal phase shifting technique
to extract phase map from the speckle patterns.

Introduction:

Electron speckle pattern interferometer (ESPI) is an optical device which is used to
quantify deformation on a rough surface. This method is developed by Butter and Leendertz in
1970 [1]. ESPI technique has a large application in the field of industry as well as medicine [2]-
[4]. However, deformation of a rough surface cannot be quantified directly due the presence of
random noise in speckle pattern [5]. Various methods are available to obtain deformation on
object such as Fourier transform methods [6], phase shifting methods [7] and image processing
algorithms [8]. Phase shifting method is straightforward among them [9] in which phase of the
reference beam is relatively shifted to object beam, and its intensity modulation is recorded in
digital camera. Quantitative information such as displacement/deformation of an object can be
extracted from out-of-plane and in plane setup of ESPI with the help of phase shifting method.
The phase shifting method is classified as Temporal phase shifting method in which by using
optical phase shifter, phase of the one of the interfering beam is shifted and as Spatial phase
shifting method in which two or more CMOS cameras are used to analyze the phase of the
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Tutroduction

ear Students, Zoology is a subject that has practical applica

tions. However, these applications are possible only when we

understand the theory. Therefore, Sant Gadage BabaAmaravati
University Amravati has planned to give theoretical knowledge to
students while pursuing B.Sc. Zoology course. Here, the aim of
studentsisnot only to get quality knowledge but also excellent marksin
university exams.

However, getting outstanding remark in academic settings
requires expertise and proper guidance to write answers to questions.
Students are recommended to write answers in the way that are
expected by examiners who have a high workload of answer sheet
evaluations. However, the university, dueto COVID-19 pandemic, has
decided to conduct online examination with Multiple Choice
Questions. As a result, we have provided chapter wise sets of
guestionswith answersfor practice and explanation of correct answers
wherever possible. Study of these questionswill hel p studentsto achieve
up the mark success in an exam.

Itistheresponsihility of studentsto convey their knowledgeto
their mentors in a way which they understand easily. This book has
been written to make students acquainted with the ideas and tricks to
write answersin the exam so that their evaluators will feel pleased and
it would result to get justice to the knowledge of students. If students
prepared the fields on which questions are launched frequently, they
would achieve a remarkably outstanding score. A high percentage is
required by students to get admitted in higher courses readily as they
count the same along with their entrance exam scores. Nevertheless,
some academic organizations consider only graduation score to get
admissionin Post Graduation course. However, thisnumber isless, and
many ingtitutes conduct their Entrance Exam for entries, and their scores
are added with graduation score to make a merit list.




We are sure that the book will be a booster dose in the
academic careers of undergraduate students and assist them in
conquering most significant landmark in their educational mission. We
have best wishes for all.

Dr. PANKAJ W. CHAUDHARI
Assistant Professor And Head
Departemtnof Zoology
Shri Vitthal Rukhmini Mahavdyalaya, Sawana,
Tq. Mahagaon, Dist. Yavatmal
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university exams.

However, getting outstanding remark in academic settings
requires expertise and proper guidance to write answers to questions.
Students are recommended to write answers in the way that are
expected by examiners who have a high workload of answer sheet
evaluations. However, the university, due to COVID-19 pandemic, has
decided to conduct online examination with Multiple Choice
Questions. As a result, we have provided chapter wise sets of
questions with answers for practice and explanation of correct answers
wherever possible. Study of these questions will help students to achieve
up the mark success in an exam.

Itis the responsibility of students to convey their knowledge to
their mentors in a way which they understand easily. This book has
been written to make students acquainted with the ideas and tricks to
write answers in the exam so that their evaluators will feel pleased and
it would result to get justice to the knowledge of students. If students
prepared the fields on which questions are launched frequently, they
would achieve a remarkably outstanding score. A high percentage is
required by students to get admitted in higher courses readily as they
count the same along with their entrance exam scores. Nevertheless,
some academic organizations consider only graduation score to get
admission in Post Graduation course. However, this number is less, and
many institutes conduct their Entrance Exam for entries, and their scores
are added with graduation score to make a merit list.
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CHAPTER - 21

STUDY OF DIFFERENT TYPES OF REACTION IN COORDINATION
COMPOUNDS

Mr. C. U. Dhanwad?®, Mr. N. B. Bhagat?’

Abstract:

A substitution reaction occurs when the functional group of one chemical substance is replaced by
another group, or when one atom or molecule of a compound is replaced by another atom or molecule.
Nucleophilic substitution is a type of organic (and inorganic) chemical process in which a nucleophile
selectively interacts with or attacks the positive or partially positive charge on an atom or group of
atoms attacks the substrate (R-LG), forming a new covalent bond. Nuc-R-LG. In many ways, the
nucleophilic substitution process of organic molecules on the graphene surface is the best technique to
produce bulk synthesis of graphene with surface modifications.

Keywords: Substitution Reaction, Inorganic Chemistry, Nucleophilic Substitution Reaction.

Introduction:

n their substitution processes, octahedral complexes, particularly those containing

transition metal ions, appear to favor dissociation (SN1) mechanisms. There is no well-

supported case of a displacement (SN2) mechanism in an octahedral system at this time.
In the literature, there are a few probable examples[1]. All of these suffer from the fact that they are
fairly complicated systems with multiple viable answers. Furthermore, in many cases, universality has
not been proven. A range of nucleophilic reagents (ligands) should be discovered to be effective in a
well-behaved system, and their respective second order rate constants should bear some unambiguous
link to established nucleophilic characteristics [2].

Transition metal ions and complexes are important in at least three fields of study: bioinorganic
chemistry and molecular biology, in which metal complex metalloproteins are investigated; industrial
chemistry, in which metal complexes are used as homogeneous catalysts for the optimization of critical
commercial processes such as polymerization, hydroformylation, hydrogenation, olefin oxidation, and
so on; environmental and medicinal chemistry [3]. Designing new inorganic 2 materials,
manufacturing industrial homogeneous catalysts, and learning about the role of metalloenzymes in

86 Assistant professor, 1Department of Chemistry, M.S.P. Arts, Science & K.P.T. Commerce College Manora,
Maharashtra, India

87 Assistant professor, 2*Department of Physics, M.S.P. Arts, Science & K.P.T. Commerce College Manora,
Maharashtra, India
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biological processes and metals in medicine all require an understanding of the mechanisms of
reactions at transition metal sites. Now that mechanistic tools developed for kinetic and extrakinetic
data analysis have proven their worth in the classification of a wide range of reaction types in
coordination, organometallic, and bioinorganic chemistry, the old adage that "every little reaction has
its own mechanism" appears to be incorrect [4]. The mechanistic image is continually on trial, and it
can or cannot withstand future discoveries from the use of more sophisticated experimental and
theoretical methodologies [5]. In this chapter, some fundamental reactions in transition metal chemistry
are described, which have established the reactivity pattern on which present investigations are based.
Organic chemists discovered relatively few basic principles in the first half of the twentieth century
that served to justify a sequence of seemingly disparate data within a cohesive mechanistic picture [6].

Their work was aided by the fact that they were working with a single reaction center (carbon)
with a single stable oxidation state thorough understanding of the structural properties of a large
number of reagents and products mechanistic information gained from product distribution analysis
and the ability to use traditional sampling methods on relatively slow processes.

Types of reactions in coordination compounds:

Metal substitution or electrophilic reaction

Ligand or nucleophilic substitution reaction

The electrophilic or metal substitution reaction (SE) is a reaction in which two metals are
substituted for one another. Electrophilic substitution reactions, also known as metal exchange
reactions, involve the replacement of one electrophile (a metal present in a coordination complex) with
another metal [7].

v

[MLn] + M’
Slow
[Cr (H,0)6]" + CO

[M’Ln] +M

v

[CO (H,0)6]™ + Cr

Nucleophilic or Ligand substitution reaction
There are three types of nucleophilic substitution reactions
SN! nucleophilic substitution reactions
SN? nucleophilic substitution reactions
SN!CB nucleophilic substitution reactions

Nucleophilic substitution reactions are defined as reactions in which a nucleophile (a ligand
present in a coordination complex) is replaced by another ligand [8].

[MLn] +L> » [MLM@m-1)L’] +L

v

[Cr (H20)6]™ [Cr (H20)sCN]"? + H,0O

Brief Idea about Nucleophilic Substitution Reactions:

The general nucleophilic or ligand substitution reaction in octahedral complexes (C. N. = 6) is shown
below

[ML5Y] +Z » [ML5Z] +Y
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Here, M is central metal ion; Y is leaving ligand; Z is entering ligand, and L is other ligand in the
coordination sphere.

Z may be solvent molecule, anion or same as Y.

When Z is solvent molecule the above reaction is called racemization reaction

When Z is anion, the above reaction is called exchange reaction.

When Z and Y are same, the above reaction is called exchange reaction.

Dissociative SN! Mechanism or Unimolecular Nucleophilic Substitution (SN'):

According to this mechanism, the complex first undergoes dissociation losing the ligand to be
replaced and changes into a 5. Coordinated, viz., square pyramidal intermediate complex, which then
readily adds the new ligand Y; this may be illustrated as follows:

MLn > MLn-1 +L  :slow dissociation

MLn-1 +Y » MLn-1Y : Fast

The first step in which a ligand is lost is slow and formed activated complex ( In the slow step
i.e. MLn-1 ) and the second step in which the intermediate complex (Activated complex) formed reacts
with the new incoming ligand Y is fast and form MLn-1Y six coordination complex. In the formation
of activated complex (Intermediate complex in an SN1 reaction, the coordination number of the central
metal is decreased by one i.e. n to n-1.In above two reaction the activation energy of first step is more
and activation energy of second step is less. From our knowledge of chemical kinetics we know that
the rate of a multi-step reaction depends only on the slowest step and that step is known as rate
determine step [9]. This means that the rate of the above reaction depends only on the concentration of
one species i.e. MLn not depend upon Y, viz., the complex MLn. The reaction is first order with respect
to MLn and it is zero with respect to the rate law for such a reaction may thus be represented as fallows,

Rate = k;[MLn]
Where klis the first order rate constant.

Since the rate of the reaction depends only upon the concentration of one species i.e. (MLn),
the mechanism is referred to as unimolecular nucleophilic substitution reaction, i.e., Sx1 mechanism.
Since in this mechanism the complex first gets dissociated, it is also termed as dissociative Sn1
mechanism.

Example:
Slow
[Cr (H,0)6]™ > [Cr (HzO)s]+3 + H.O

Five Co-ordination intermediate

+CN-  Fast

[Cr (H,0)sCN]*
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The rate law of this reaction is

Rate = K, [Cr (H20)6]+3

The rate of the foregoing reaction is directly proportional to the concentration of [Cr (H20)6]+3, and
it is independent of the concentration of CN-.

Slow

[CO (H20)6]*" > [CO (H20)5]" +H,0

A

Five Co-ordination intermediate
+CN-  Fast
[CO (H20)sCN]*™
Six Co-ordination intermediate

Sn2: Substitution, Nucleophilic or Bimolecular Mechanism (Associative Mechanism)

v

MLn +Y MLnY : slow dissociation

v

MLnY MLn-1Y +L : Fast

In this mechanism, the metal complex forms a hepta-coordinated intermediate complex by first
creating a bond with the entering group. As a result, the coordination number of the metal complex
increases from six to seven, forming a hepta-coordinated intermediate complex (Seven coordination
activated complex). The activated complex then dissociates in the second stage, restoring the
coordination number of the complex to six, resulting in octahedral geometry and the addition of new
ligand Y as a permanent part of the molecule. The rate of the overall reaction is affected by both [MLn]
and [Y] concentrations [10]. The reaction is first order in terms of [MLn] and first order in terms of
[Y], but it is a second order reaction overall. Second-order reactions, which are also known as
bimolecular nucleophilic substitution or SN2 reactions, are dependent on the concentration of the
reactant complex as well as the concentration of the entering ligand.
The general rate of law for Sn2 reaction is

Rate = k,[MLn] [Y]

Where k is second order rate constant.
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Example:
Slow
[CO (NH3)sCl]*™ > [CO (NH3)sCl H,0] ™
Six coordination H20

Seven Co-ordination intermediate

Fast -Cl

[CO (NH;3)sHO]*™
The rate law of this reaction is
Rate = K> [CO (NH3)sC1]"? [H2O]
According to above reaction the rate of above reaction is directly proportional to both the concentration
of [CO (NH3)sCl]™ and concentration [H2O].

Types of Intermediate formed during SN1 reaction
Consider an octahedral complex ML5X being attack by a nucleophile Y. If reaction proceeds
through SN1 dissociative mechanism, two type of intermediate is formed
Square pyramidal intermediate
Trigonal bipyramidal intermediate

In first step (Slow step ),the bond M-X dissociate causing least disturbance to remaining ML5
intermediate which has a square pyramidal .The intermediate ML5 fast attack of incoming ligand Y
and produce six coordination compound ML5Y as shown below.

In second type, the bond M-X dissociate and remaining ML5 species immediately adjusts the
bond angle to produce a trigonal pyramidal (TBP) intermediate which is fast attacked by incoming
ligand Y to produce ML5Y as shown below.

In SNI1 nucleophilic substitution reaction square pyramidal intermediate is more stable than
Trigonal bipyramidal intermediate (TBP).Because the formation of trigonal bipyramidal intermediate
(TBP) involves the moment of at least two metal and ligand bond where as there is no such movement
is required during the formation of square pyramidal intermediate. The Sx1 reaction proceeds through
the more stable square pyramidal intermediate.

Trigonal bipyramidal (TBP) is so much stabilized by pi bonding that it becomes more stable
than square pyramidal intermediate. In that case Sx1 reactions proceed through a trigonal bipyramidal
intermediate.

Types of Intermediate formed during Sx2 reaction

If the reaction precedes through an association Sx2 mechanism, there are two types of
intermediate.

Pentagonal bipyramidal intermediate (PBP)

Octahedral wedge (OW)
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The formation of a Pentagonal bipyramidal intermediate (PBP), [MLnY] requires the
movement of at least four ligands to adjust nucleophile Y .The ligand-ligand repulsions also increase
the energy of Pentagonal bipyramidal intermediate intermediate because the decrease in L—M—L
bond angles brings the electron pairs of metal—ligand bonds nearer to one another this intermediate.

The second of intermediate is formed if the nucleophile Y attacks through the middle of the
triangular faces of the octahedron. As soon as Y starts approaching M, the outgoing ligand X starts
moving towards the middle of another triangular face so that the 'octahedral wedge' intermediate
formed Both L and Y ligands in equivalent positions. The formation of an octahedral Wedge (OW)
intermediate. The formation of an octahedral Wedge intermediate requires minimum movement of
ligands and the ligand-ligand repulsions are less than such repulsions in PBP intermediate, in PBP
Ligand ligand repulsion is more than OW intermediate. In the OW intermediate M—L and M—Y
distances are a little longer than the M—L distances in this PBP intermediate. The octahedral Wedge
intermediate requires less energy for Its formation than the PBP intermediate [11]. The Sn2 reaction
proceeds through an OW intermediate rather than a PBP intermediate.

Sn1CB: Substitution Nucleophilic Unimolecular Conjugate Base Mechanism:

In this SN'CB mechanism, one of the ligands in the complex is converted into its conjugate
base by the action of a base (normally OH"). This first step is fast then in the second step, which is rate-
determining step; the conjugate base dissociates releasing the ligand to be replaced. Subsequently, the
new ligand is added to the remaining part of the complex species, leading to the product. This
mechanism is called unimolecular because in the slow step only one molecule (ion as shown in the
mechanism) is involved. But the kinetics is second-order because the concentration of the complex and
the concentration of the base (OH-) are involved upto the slow step [12].

The rate of this reaction is denoted as
Rate =k, [MLn] [OH]

In Sx1CB mechanism, the reacting complex should have at least one protonic hydrogen atom on a non-
leaving ligand.

Example:
[CO(NH3)sCI* + »  [CO(NH3)s NH; CI]* H20
[CO(NH3)4 NH> Cl]+ I> [COO\IH3)4 NH2]2+ + ClI°  slow step
[CO(NH3)s NH2]** + HHO- »  [CO(NH;3)s OH]*" fast step

Rate =k, [CO(NH3)s NH, CI]* [OH']
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Conclusion:

The purpose of this chapter is to provide the foundation for understanding the mechanism of

inorganic reactions in solution. The coverage is limited to several key mechanistic elements of
transition metal coordination (Werner type) compounds. The gathering of experimental data,
recognition of the rate law, and mechanistic classification are all covered in the first section. Following
is a review of ligand substitution reactions on metal centers with four and six coordinates.
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POLLUTION IN OUR COMMUNITY:
MEASUREMENTS AND PHYSICAL
INSIGHTS

I N. B. Bhagat

Abstract

Air pollution is one of the greatest scourges of our day, not
only because of its impact on climate change but also because of its
impact on public and individual health due to increased sickness
and death. Many contaminants are significant contributors to
human disease. Particulate Matter (PM), a type of particle with a
variable but extremely small diameter that enters the respiratory
system by inhalation and causes respiratory and cardiovascular
disorders, as well as reproductive and central nervous system
dysfunctions and cancer, is one of them. In our world, pollution is
one of the main causes of many more diseases and ecosystem
destruction. We know the presence of hazardous compounds in the
air, on land, and in water that can harm living things and the
environment. The environment becomes contaminated or dirty due
to human activity or natural disasters it leads to pollution. There are
mainly five types of pollution air pollution, water pollution, sound
or noise pollution, soil or land pollution, and radioactive pollution.

Keywords: - Industrial advancement, land and soil degradation,
global warming, climate change, air, and water pollution.

Introduction

The components of pollution are pollutants. Pollutants are the
products with affect the normal functioning of pollutants ecosystem
and affect animals as well as plants. When pollutants are released in
great quantity the environment becomes toxic and unhealthy.
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Anthropogenic air pollution is one of the world's most serious public
health threats, causing around 9 million fatalities each year [1]. We
know that Carbon dioxide in the air is useful for photosynthesis in
plants but when it exceeds a certain limit of concentration it becomes
a pollutant, listening to music at moderate volume gives pleasure but
loud music sometimes increases heartbeat, headache, etc. Thus, a
substance need not be harmful by itself but may become a pollutant in
certain concentrations or quantities in certain circumstances. Food
safety challenges, ice and iceberg melting, animal extinction, and
plant damage are all severe consequences of climate change and the
effects of global planetary warming on diverse ecosystems [2, 3]. The
biggest problem in our community is that of air pollution. What are
the possible causes of Air pollution and what effect does this have on
animal life and human society? Almost all areas throughout the world
show a high level of air pollution due to emissions from industries, an
increase in the number of motor vehicles, and the burning of open
garbage. In rural areas burning of firewood, cow dung cake,
agricultural residue, etc. causes air pollution. Air pollution is which
contamination of air by toxic gases and minute particles of solid and
liquid particulates in concentration which is harmful to human beings
and their surroundings. The WHO and EPA created air quality
standards and guidelines for various pollutants as a tool for air quality
management [1, 4]. Air pollutants are classified as Natural sources
which include volcanic eruption, sand and dust storm, forest fires, etc.
and second is Man-made sources which include human activities such
as industries, factories, aircraft, nuclear experiments, automobiles,
agriculture, and power plants. There are primary pollutants and
secondary pollutants which primary pollutants are pollutants that are
emitted directly from sources and found in the atmosphere in the form
which they were emitted. There is DDT, plastic, CO2, CO as the
primary pollutants. Then the secondary pollutants are the pollutants
that are formed in the atmosphere by the chemical reaction between
primary pollutants and atom-spherical constituents. There are SO3,

03, Hydrogen Cyanide, Ketones, etc. are the secondary pollutants.
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Air Pollution:

Impact on World due to Air Pollution: -

a)  Air contamination is one of the world's driving danger factors
for death and medical problems, credited to 5 million deaths
every year.

b)  Air contamination is credited to 9% of deaths all-inclusive.

c) It is additionally one of the higher hazard factors for malady
trouble.

d)  Death rates from air contamination are most elevated in low-
to-working class salary nations, with more than a 100-crease
contrast in rates over the world.

e)  Globally, demise rates from air contamination have been
falling. This has primarily been the aftereffect of progress on
handling indoor contamination quite well. The main causes
of air pollution are

Causes of Air Pollution: -
a) Transportation
b) Agriculture Activities
¢) Industrial Process & Burning of Solid Waste

In vehicles are a major part of air pollution, more than 50% of
total air pollution is used by vehicles. Automobile exhaust emits
particulate matter, unburned hydrocarbons, carbon dioxide,
nitrogen oxide, etc. In every case, it appears that fine, inhalable,
and sulfate particle levels were more closely linked to mortality
than total particulate pollution, aerosol acidity, sulfur dioxide, or
nitrogen dioxide levels [5]. Also burning of fossil fuels such as
petrol, diesel, natural gas leads to the emission of CO2 & other

gases.Open-field burning is the

main contributor to pollution due to agriculture. There are
pesticides; many toxic chemicals are used in agriculture. Also,
there is burning of coals, forest fires & solid waste, industries such
as paper mills, cotton mills, chemicals, thermal power plants
because most air pollution. The smoke running out through the
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factories has small dust particles, carbon, metal & other radioactive
materials from various sources they get mixed in smoke & pollute
the air. The air pollution during the spring & summer, late morning
to evening summer air is filled with ozone & during winter, the
night air often has high pm 2.5 levels. So, the only consistent high-
quality air wasfrom 4 am to 7 am.

Particulate matter (PM) is created in the atmosphere mostly
as a result of chemical interactions between contaminants. The size
of particles has a big impact on their penetration [6]. The United
States Environmental Protection Agency defines Particulate Matter
(PM) as a word for particles [7]. Long-term chronic consequences
include respiratory ailments and immune system afflictions [8]. It's
worth noting that those with asthma, pneumonia, diabetes and
respiratory and cardiovascular disorders are particularly susceptible
to PM's effects. Because their size allows them to pierce interior
spaces, PM2.5 and PM10 are significantly linked to a variety of
respiratory illnesses [9, 10].

Name of PM Sizes PMio PM:5 PM; UFP
Size(Aerodynamics) | All particles All particles All particles Ultra-fine PM
with a with a with a particles with
diameter of diameter of diameter of a diameter of
fewer than 10 | fewer than less than 1 fewer than 100
micrometers 2.5 micrometer nanometers in
in terms of micrometers in terms of terms of
aerodynamics. | in terms of aerodynamics | aerodynamics
aerodynamics
Trend The most Size fraction | New research | Innovative
often has been has been research on the
measured size | related to a related to the | effects of
fraction. variety of effects on climate change
health one's health. on human
consequences health

Table 1: Different PM Sizes

PM>s particles, as previously established, cause more

harmful health impacts due to their small size. The creation of
"haze" in various metropolitan regions is mostly caused by the
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aforementioned small particles [11, 12, 13]. During the day, the sun
rises & heats the atmosphere due to convection, we see that air
expands. As the air expands, it slowly rises & takes away the
polluted air & improves the air quality. It’s also another reason
why visibility greatly improved as the day progresses. The smallest
particle present in the air known as particulate matter. They are
suspended in the air in the form of dust released from industrial
chimneys. Its diameter range is from 0.001 to 500 Micrometer
(um) Central Pollution Control Board (CPCB) said that if the size
of particulate matter is less than 2.5um then it is very harmful to
human health because these dust particles are inhaled by our lungs
directly due to tiny in size then there are breathing problems occurs
also the lungs diseases (pneumoconiosis) and other respiratory
diseases.

Air Pollution VS Vehicle Density

8
6
4 \\4
Chennai Pune Mumbai  Hyderabad Delhi
%of davs *=PM25 Vehicle densitv

Fig. 3: Air Pollution vs Vehicle Density

This is a comparison between the percentage of days of a
violation of air quality exceeding the standard, PM 2.5 & vehicle
density in metropolitan cities. The fine particles are particulate
matter which is 2.5 in diameter. It is produced from all types of
combustion, including motor vehicles, residential wood burning.
Vehicle density is the number of vehicles per mile.
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Name of Cities Vehicle density PM 2.5 Percentage of
daysviolent of
air quality
standards

Chennai 2093 20 81

Pune 1260 89 57

Mumbai 1229 77 33

Delhi 1723 198 45

Hyderabad 1014 81 955

Table 1: Air Quality Standards

From this chart, we found that vehicle density is high to air
pollution & still other factors like industrial, power plants might
play a vital role in air pollution of metropolitan cities.

Impact on Ozone Layer

Ozone (O3) is a gas that is created when oxygen is exposed
to a high-voltage electric discharge [14]. It's a powerful oxidant, 52
percent more powerful than chlorine. It forms in the stratosphere,
but it could potentially form in the troposphere as a result of
photochemical smog chain reactions [15]. The stratosphere is the
second atmospheric layer; it contains much of the ozone gas known
as the ozone layer. The density of ozone is 22km. These ozone
layers absorb harmful ultraviolet rays coming from the sun and
protect the life present on the earth. So ozone layer is also called
an umbrella of the earth but the scientific evidence reveals that
stratospheric ozone is being destroyed mainly by chlorine atoms of
chlorofluorocarbon (CFC) molecules, We know that CFC’s were
used as coolants in refrigerators, freezers, also in industrial solvents,
dry cleaning agents, hospital sterility, aerosols and foam during use
of all these materials a lot of CFC’s get dispersed into the
atmosphere. Once these CFC molecules are broken apart by UV
light, it releases chlorine & bromine which further demolish ozone.
This ozone layer gets thinner, a hole has been observed in the ozone
layer this hole allows the UV rays of the sun to reach the earth
directly. These UV rays cause skin cancer, & many other diseases
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in human beings. So, by this air pollution, there is depletion of the
ozone layer has occurred, this ozone depletion can affect animals as
well as plants, so this is one of the biggest effects of air pollution
on our atmosphere as well as us. The ozone levels are typically
highest during the afternoon hours of the summer months, when the
influence of direct sunlight is greatest, so the early morning air can
clean up our lungs to a very good level “Sleepy early in the night,
hit the bed on time’’. Some air pollutants cause more global
warming. Air pollution includes greenhouse gases. The problem we
now face is that humans activities-particularly those burning fossil
fuels (coal, oil, and natural gas), agriculture, and land clearing- are
increasing the concentrations of greenhouse gases. Greenhouse
gases include water vapor, CO2, CH4, nitrous oxide, ozone & some
artificial chemicals such as CFCs. This is the enhanced greenhouse
effect, which is contributing to the warming of the Earth. Solar
radiation reaches the Earth's atmosphere-some of this is reflected
into space. The rest of the sun's energy is absorbed by the land,
oceans heating the Earth. Some of this heat is trapped by
greenhouse gases in the atmosphere, keeping the Earth warm
enough to sustain life. This is trapping extra heat, and causing the
Earth’s temperature to rise, so this is the Greenhouse effect. From
this Greenhouse effect, the Water level balance of the Earth would
be destroyed, marine life and ecosystem would be destroyed.
Inhaled ozone can permeate deeply into the lungs due to its low
water solubility [16]. Ozone's toxic effects can be seen in cities all
over the world, causing biochemical, morphologic, functional, and
immunological problems [17]. The European project (APHEA?2)
investigates the acute effects of elevated ambient ozone levels on
mortality [18].

Sound Pollution

Noise pollution is generally referring to a type of energy
pollution in which distracting, irritating, or damaging sounds are
freely audible. It is measured in dB units. In this type of pollution
contaminants are not physical particles, but waves that interfere
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with the naturally occurring waves of a similar type in the same
environment. Commotion is a disparaged danger that can cause
various short-and long- haul medical issues, such as rest unsettling
influence, cardiovascular impacts, less fortunate work, and school
execution, hearing disability, and so forth. The commotion has
raised as a main natural disturbance in the WHO European Region,
and the open gripes about exorbitant clamor increasingly more
frequently. The WHO rules for network commotion suggest fewer
than 30 A-weighted decibels (dB (A)) in rooms during the night for
rest of good quality and under 35 dB (A) in study halls to permit
great instructing and learning conditions. The WHO rules for night
clamor suggest under 40 dB (A) of yearly normal (Night) outside
of rooms to forestall antagonistic wellbeing impacts from night
commotion.

How many people are affected?
As indicated by a European Union (EU) distribution:
a) about 40% of the populace in EU nations is presented
to street traffic clamor at levelssurpassing 55 dB(A);
b) 20% is presented to levels surpassing 65 dB(A) during the
daytime; and
c) Over 30% is presented to levels surpassing 55 dB (A)
around evening time.

Just constrained universal figures are accessible on the
wellbeing effect of ecological commotion in the European Region.
WHO/Europe distributed starter gauges in 2011.

A few gatherings are more powerless against commotion.
As kids invest more energy in bed than grown-ups, they are more
presented tonight commotion. Incessantly sick and old individuals
are more delicate to aggravation. Move laborers are at expanded
hazard because their rest structure is under pressure. Also, the less
well-to-do who can't bear to live in calm neighborhoods or have
sufficiently protected homes, are probably going to endure
lopsidedly. Irritation around evening time can prompt an expansion
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in clinical visits and spending on resting pills, which influences
families' financial plans and nations' wellbeing use. The hole
between rich and poor is probably going to increment if governments
neglect to address commotion contamination.

Children, noise and health: -

Hindrance of youth advancement and training brought
about by commotion may affect scholarly accomplishment and
wellbeing. Studies and insights on the impacts of constant
introduction to airplanecommotion on youngsters have found:

a) Steady proof that commotion presentation hurts intellectual
execution;

b) A steady relationship with weakened prosperity and
inspiration to a marginally more constraineddegree;

¢) Moderate proof of consequences for circulatory strain and
catecholamine hormone emission.

There are different sources of noise pollution:
a) Transportation
b) Social Events
¢) Commercial & Industrial Activities
d) Household Sources

In transportation, there are various vehicles like auto, cars
horns, scooters & aircraft, helicopters produce lots of noise. Then in
social events like market area, parties, loudspeakers & place of
workshop produces noise pollution, then in commercial & industrial
activities includes construction sites such as air compressors,
loaders, dump trucks, etc. & in household there is TV noise, cooler,
dryer, music systems at home produces noise pollution. Effects of
Noise pollution are Respiratory agitation, high blood pressure,
headaches, it can increase stress levels and anxiety, and even lead
to coronary artery disease. The Hierarchy of Controls concept is
often used to reduce noise in the environment or the workplace,
engineering noise controls can be used to reduce noise propagation
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& protect individuals from overexposure. If people must be around
loud sounds, they can protect their ears with hearing protection
(e.g., earplugs or earmuffs). Noise from roadways and other urban
factors can be mitigated by urban planning and better designs of
roads. Roadway noise can be reduced by the use of noise barriers,
limitation of vehicles speeds, and alteration of roadway surface
texture, use of traffic controls that smooth vehicles flow to reduce
braking and acceleration, & tire design. An important factor in
applying these strategies is a computer model for roadway noise
that is capable of addressing local topography, meteorology, traffic
operations. Also, Aircraft noise can be reduced by using quieter jet
engines & altering flight paths & time of day runway has been
benefited residents near airports.

To control Noise pollution our government has rules and
regulations against firecrackers and loudspeakers & also Supreme
Court has banned the playing of music on loudspeakers after 10
pm. Also, there are apps like Noise level from a leaf blower, using
(NIOSH) sound level meter app. NIOSH is the National Institute for
Occupational Safety and Health, part of the Centers for Disease
Control and Prevention (CDC). NIOSH estimates that 22 million
workers in the United States are exposed to hazardous noise levels
each year. The Second Level Meter (SLM) app can help you
prevent permanent hearing loss caused by a noise-a problem that
can occur immediately or over time. This NIOSH SLM app makes
workers informed about their noise environment. It is therefore, we
can reduce noise pollution.

Conclusion:

Pollution is increasing day by day whether it is air
pollution, water pollution, noise pollution, or soil pollution. To
reduce this pollution there are many rules and regulations & Acts
are passed by the government so we have to follow all this & also
in rural areas. Its effect is threatening not only the environment but
also our and animal's life. For the sake of the world's health, it is
hoped that anti-environment behavior is cut out sooner rather than
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later. Despite the challenge of eliminating anthropogenic
environmental contamination, a viable solution might be
envisioned as a close partnership between authorities, bodies, and
doctors to bring the issue under control. Governments should
disseminate appropriate information, educate citizens, and involve
professionals in these concerns to successfully control the rise of
the problem.
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ol 1iSTNE discipline '-'Jf_'ﬂ-ﬂ'“e 'Em"fl:“"ﬂ“ﬁumhi]l' in
(dition 010 increase h:|1r|1t5 for destiny studies. This
paper €XAMINES the position of the sports activities
_qirepreneur and entrapr%nnu:lal technique in new
sk advent projects. This paper contributes to a
F“F'“IE'I know=-how of entrepreneurship with inside
the sports activities context and indicates how in
Jddition theoretical and empirical paintings on
entreprencurship wishes 1o be carried out with
side the sports activities context. The main
managerial and sensible implications of sports
sctivities entrepreneurship on. this paper are to
increase extra entrepreneurial wondering in sports
activities-associated ventures. This paper is the
primary to consciousness at the destiny capacity of
sports activities entrepreneurship in developing
entrepreneurial ventures, thereby imparting a sturdy
theoretical basis for destiny studies paintings.

Istroduction :

The motive of this paper is to test a number of
the problems of sports activities entrepreneurship

studies with the goal of figuring out capacity destiny
studies directions.

Sports businesses may be socially oriented while
their fundamental motive is pushed through
"ework or social goals. Sports entrepreneurship
“an arise inside or throughout the commercial
- “Merprise, not-for-earnin gs and authorities quarter.
® monetary and social effect of recreation
"inesses varies through geographic position.
“re wealthier and evolved international locations
" '_'31' includes america have extra sports activities
“sinesses than international locations in growing

T

areas. In addition, local and concrete network
‘Mmprovement has enabled extra neighborhood
Sports activities businesses to flourish or to be
;‘l:ﬁ&:ﬂ mside 8 much broader carrying body.
. Sinesses inside an enterprise are worried
with monetary. and social activity. Many sports
aclivities businesses are required to be each
m::numina.‘lly and socially modem as they comply
with a positive goal, People who installation a sports
activities corporation anticipate economic hazard
that incorporates the intention of producing enough
resources. Often sports activities businesses utilise
each paid and voluntary employees with the
intention to steady resources. Sports businesses face
the venture of searching for commercial enterprise
answers to recreation associated problems. In many
cases,- recreation businesses are required to be
sustainable through specializing in their triple
backside line (social, environmental, economic).
Sports businesses want to inspire innovation as a
reaction to demanding situations they face.
Innovation consists of outlook, behaviours, method
and-operations (Chell et al., 2010). It is critical to
expand a valid theoretical platform to recognize the
numerous varieties of sports activities
entrepreneurship.

Inéfmsinglyﬂummyh: reputation with inside the
sp-nrtl's activities enterprise approximately the
significance of entrepreneurship. This paper
identifies the query of what wishes to be investigated
on this new place of entrepreneurship paintings. The
sports activities enterprise is big und one nt‘_ the
maximum seen global. The goal of this paper is to
offer an outline of the modern ﬂudics.l p_r:_:h!lems for
each unlraprenuurship and sports activities control
lecturers through imparting a checking out floor to
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discover destiny ideas. The sporis aclivities
enterprise employs a big range of humans
immediately and circuitously global and is one of
the maximum globalised industries withinside l‘h:
global, Given the value of the sports activities
enterprise to the worldwide economy, it needs
persevered interest from each entrepreneurship and
game control researchers. Based at the significance
of the sports activities region it's far important that
sports activities entrepreneurship researchers
maintain their investigations inside it.

Development of Sports Entreprencurship

The entrepreneurship may be some thing from a
brand new sports activities product used at the
gambling discipline to a brand new task sports
activities gaming task start-up. Sports
entreprencurship introduces a variety of latest issues
associated now no longer best to technology
(consisting of production equipment and player-
spectator interaction) however additionally social,
moral and felony attention which include diversity,
privateness and social cohesion. Sports
cntreprencurship may be deseribed in numerous
ways. A huge definition of sports activities
entrepreneurship refers to any revolutionary hobby
that has a sports activities objective. As sports
activities entrepreneurship is a newly rising
discipline an crucial trouble is that of defining what
precisely the time period means. Innovation is on
the coronary heart of the sports activities
entrepreneurial technique because it specializes in
the advent of latest ventures or keeping an
organisation. Sport entrepreneurship entails the
processes, practices and selection making sports
thatresult in the improvement of prod ucts, offerings
or markets. Sports entrepreneursh ip on this paper is
mmmaifsadbccauscmemu-ﬁra!ueﬂhathavean
effect on an organizations or people propensity to
creale and increase revolut ionary sports. This paper
demonstrates the significance ofa multidisciplinary
technique closer to game entrepreneurship and the

price ofenter from associated fields,

Technologies in sports ;
Digital improvements are beginning to have a big

72

effect on each game and physical education (see f,
instance Novak, Antala, & Knjaz, 2016), The
omnipresence of clever tele?hﬂnes and pij,
distinctly have an effect on the El:ljﬂ:':r’ of latest gam
however additionally begin to decide the adveny iy
conventional sports activities (think about FIFA g,
football video game). Video snap shots also can b,
used to enhance and compare motion skills. Give,
the extensive type of opportunities, it may b
wondered whether or not PE instructors are
appropriately prepared to correctly combine those
new technology of their every day practice. Not aj
experts remorse this hesitation to include virtual era,
There are nevertheless many crucial voices with
admire to the benefit with the aid of using which the
virtual revolution takes place. Part of the complaint
is primarily based totally upon the declare that
virtual era is.in itself the principle component of the
societal hassle of sedentary behaviour and obesity.
When we're gaming, we aren't gambling football.
Regardless growing human inactivity, usually
speaking, we fee the lively variation of amusement
exira than the sedentary onc. Nevertheless, there's an
abundance of proof that virtual era could have a poor
effect on motion behaviour and game participation,
Digital era might also make contributions to the
“international fashion closer to measurability,
accountability, performativity and standardization”
(Gard 2014, p. 833), Although those views are
essential and honestly treasured, this isn't always the
attitude of this bankruptey. The vastuse of virtual era
in our lifestyle is neither the casy purpose of
sedentary behaviour, nor can or not it's visible as a
easy solution. Besides, arguing that era is a part of
the hassle, is some thing else than claiming that era
may be a treasured device to beautify the best of PE.
While acknowledging the si gnificance of the
capability poor effect that virual era might also
additionally have on fitness associated behaviour,
we do need to attention at the capability and
pedagogical implications of virtual improvements
in PE. In fact, given the improvements which have |
already began out international, we assume this ¥ |
the duty of PE instructors and PETE Faculties todes!
with the query how era is reshaping the context and
content material of tutorial practices.




Sports businesses regularly have colln|.)licntcd
relationships with their board of ndinistrators
given their position in selling the crew however on
the identical time thinking about soein] and
cconomic objectives, The company governance of
recreation businesses wmight also additionally
provide a few perception into how control
undertakes new ventures.and the way they utilise
their resources. The position of board composition
which includes inner and outside administrators are
influencing sports activities entrepreneurship is
needed in extra detail. Another venture that ought to
be addressed close to recreation entrepreneurship
issues the quantity of entrepreneurship inside an
company and the want to successfully manipulate
emtrepreneurial practices. Issues which includes
how and through whom entrepreneurship is
fostered ought to be protected to clear up sensible
implications for managers of sports activities
businesses. A blended technique which includes the
adoption of sports activities entrepreneurship and
the applicable regulatory framework can offer extra
relevance at one of akind tiers of studies inquiry.

Conclusion

Sports entrepreneurship has intrinsic traits which
includes a dynamic and interactive surroundings
with sensible implications. The demanding
situations offered on this paper span each the

ok ok %
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enlreproncurship and sposts activit.ies cont.ro} -
disciplines. This paper has supplied a v1t.-a
evaluation of sports activities entrepre?eyrshlp
niming lo carry withinside the traits which ha}ve
eritical coverage implications and to perceive
foremost demanding situations that-ought-to'be@et-
to house control practices that offer an encouraging
surroundings for sports. activities. entrepreneurship
to foster.
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(A) MULTIPLE CHOICE QUESTIONS

Who is known as the “Father of Genetics™?
a) Morgan b) Mendel ¢} Watson d) Bateson

An exception to Mendel’s law is
a) Independent assortment  b) Linkage
¢) Dominance d) Purity of gametes

Mendel’s findings were rediscovered by
a) Correns b) De Vries c) Tschermark d) All

Gregor Mendel was:

a) An English scientist who carried out research with Charles
Darwin

b) A little known Central European monk

¢)  Anearly 20th century Duteh biologist who carried out genetics
research

d) None of the above

Which of the following statements is trae about I\lm'idu-l“.'

a)  His ideas aboul genetics apply cuiually to Namhum's :uum:d.:a

) He believed that genctic rnits of parents W 1 usually blend w
their children

¢) His discoveries concening _
aecepted by the seienilic communiy
during the mid 19" century

dy Al of the ubove

penelic inheritanee were penerally
hen he published them
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