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Bperagmeomprud (Nano Technology)
upphlw Heo HHaIOSET

BLD Siewestauenib eMLiNed SypsSulhHE8nE SeTenmil
SinlsfiliLieo G MHEOMHILLILD. Bieueurm) [HTD &L G 6flLI&ELD Q6T STeaT
FHeLNgeueTTHS) euHD Hmeler agmPeomi b Nano Technology
(Brietr OFMHOEILUD) SpGD. H5OSMPHOEI LSS0 WpSBW
LiismHpID seflgens (Graphene) Lupiub SHeuber HeiTenLDS6T
LIMMILLD SHn5l Beumib.
ibpisrasmMASEILUD uPHu SHfidpsd

am usueunrcefieo (Matter) mweE Gsemeuwmen

vesorjseme( Characteristics) Lmieushans Sigesr ey BeneosmiL
OFWDHEMSIITS LMD HewwluGs BEes agmfeprub (Nano
Technology) @y@b. @50smHe HLUS®S W S6WPS65 60
seGLNpg g6t fgsmi sewuulsiosst (Richard Feynman) erssruieur
DLEUMT.

Bmieor eredTmMed WSHE Fpflieney eT6tTn SLINHETLBLD. [HLDS)
SE060APIRENILI SHUTLD FIERTBEHENTE EIULIPEUTTE0 SeuDled RAb HlewTigetr
oG (Nano) Bpeomr SHGL. Sgneg 10°m 6
wGeomLBLL Meblgp g (1 INM) mrmi Gesr LBLL T Hememeus&6iT HALIRIGLD
giseaenar(particles) nano-scale particles erstr@pmmaer.
®d OWMGenen WSEISRT OUNTHETTS WMDDCISE GETSED

SMGNIE6IT EIITIHEDET HE60T Siguw)|Bemeoudien LDMMHMLD E1EFUILL|LD
BUME DT LIGTLS&HET LDMHN SHEWDSSLILIGBLD. Sieusumm) ormn
SIEWLDLILIGET eLp6ULD [HLD&E BGFHemeulliment [Bewmeoufed @h EWITHEwerTL
SILUMAPIQULD. IBSFHHHMLLNS LOETSELSST Q5 EILIMIHEWET HE 60T
SigmBenevemi i WisssLggwns (Conductor) wmp) Sienios:s
dpleUib.




SWnfsSw dpeon
R ELINHEDST LEBISTT WM HETTS
LOMHMISISNHES BITUTE (LPEDM EOSWMETLLGSM S
1. Top down Approach
2. Bottom up Approach

eIsTLImE Sh&D. @euefigenr® pewpuieyd LBEIeTT 615 MHeOELLILE
OSWMETULIGSADS].
Bpisir eBmified BILUSEDS -Sajd SefigBer LiewseT

Bpiemnr e gmfleoml UsSDHE e Fajb wWpasSwwnes geufloLy
&rmodesr (Graphene) @p@b. Graphene &g Berapo (length)
Siseopd (Width) Sydw @rew@ ufbnemTmigsT WLED 2 6wr®
LI(FLD60T SBewLWNG|. BS5S6IDD STHGHWES SHTLIQED HLTS
GODHS 6. B&S6uTIDID HD SHETDMLLD LWeTLIESHID 6LstTdlebla
(Pencil) gmédng. @5saibob gEuiessns g (Stainless
Steel)-g amLigayb L WLREEG 2 nduneramawnss Sspdnsg
g0 Bweveo Graphene 19s ObSipeunes SeienID OGTETLSTSHLY
sfleMma GBS
bpemagn PRI USEDG e sajb SeflngHen [HeiTenLD&er

Graphene-g LweTUGSS LWETUNL & _SEINS SHLeOBET
Fal GTUEDDLESE Hewetauhld SH(FHFHOUSNG L FHa|D GlbIT
IDTMHMEOND 6160 FaMULGSEDS. &LOBewT DL (BLDEV6IT
GMLEHLDUIEVEONS THFTIEWILD &605S Hewrs Fal &555M68 2 ey
Graphene- = &pmiswpe WI&ELILEMMSS SLELUESSID &
snremflwnseyb  LGWrslLGSs wiewb. Graphene layer-
LWETLIBSS [H56:5560160LD 61S&T60uTL SUTL S SHen6T Seuflwins LNflsa b
wpieu|ld eearm SN&ms diepepnefseafer SpuasGU N6
ewuerfugLLILILL 5.

Graphene- g LweTUGSS SnaueoasT WHMID BTTawIR
dirmsenss 2 sab euemsule Super Strong Body Armor et
FDLLIBLD LUMEISTLLITET H6uuflshe060aHensT & (HeuN&s (PIWD 6r6tTn

FanULIBRNF|.
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urduLflenn) Hewr&s (pleu|lD. Big LWL(EEVEd LDHMIGHTew
2_6UTL &G LD 6)SIMQULI 6\FE086METS Fal HIPSGSLD SHaTelleonest ShMmed
BEIeRTOSTNOEI LUSENES 2 6Teng ereim Shuwlefle epeod & mid
QFILWLILILILBEITOTS).
Werewremysflwishleo BEistor O smfisofIC LD

Bmiesr QFmAled HILLISens LweTGSS Wileteremsfiiebiey b
(Electronics) weirGenhmsens e\&newr® eureomd. SUIALIMIDS
LwesTUM  1eedlp&G D Wettseusems (Battery) eflL L&g) WLRG 68
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(WPIQWLLD. Big; DL (BLDEEONS; EL0G Seir Budag (Smart phone) esumd
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P.Chitra
M. Jeya Prabha
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Biometrics

Introduction

Biometric systems are automated methods of verifying or
recognizing the identity of a living person on the basis of some
physiological characteristics, like a finger print. or face pattern, or
some aspects of behaviour, like handwritmg or keystroke patterns.
Definition of Biometrics System

The measurement and analysis of unique physical or
behavioral characteristics (Such as fingerprmt or Voice patterns)
especially as a means of verifying personal identity.

Example of Biometrics
Voice Recognition (gnso Dirudanmis)
Finger print scanning s Grens Simdsn
Facial Recognition (s Sirudsmmi)
Iris Recognition @meiif) Sirudsnmo)
Heart - Rate sensors @sw sl ©_sworfisei)
Three Types of Biometrics Security
Biologoical biometrics
Morphological biometrics
Behavioral biometrics

Biologoical biometric @ uifiwe uGwr e &s)

Biologoical biometrics use traits at a genetic and molecular
level. These may include features like DNA or blood, which might
be assessed through a sample of your body’s fluids.

Morphological biometrics @ geusfiweo LGWTE DL &sM)

Mor1phological biometrics mvolve the structure of your body.
More Physical traits like your eye, fmgerprint or the shape of your
face can be mapped for use with security scanners.




Behavioral biometrics [ELgeng LGwWT
awL i &ev)

Behavioral biometrics are based on
patterns unique to each person. How you walk, speak or even type
on a keyboard can be an mclnations of your identity if these
patterns are tracked.

M. Mohana Priya
I B.Sc Computer Science

|OmpeRTLmeogd - P SLD

O\ RIERTLTe0Es eT6TLIG QWIS TEITaUS: 6T LDMHMILD S\Lrflieurgeit Libnsiw
DHILI6Y ShGSLD. [HETITL S| HMe0LD GLDLDLIGEUSTED, (Lp&Hjewouiuieo SHnlefiiso
ernEdl SewLBH L eTeng. BHSSH SHewMuiled SyImUFHAWNETISET

LISOSTLILICL eun&6iT ommILD L 6bluleo, Feps Sinfleflieo, 2 _emsfilwieo, 1L
&SN DD C\&TeTena GunstD UGSseafleo Luin&d OubDeunssiT.

JuGwnagreawTLTeOE] &(HSSD

LGWORTeRTLTe0ES eT6iTUS| (PSIEWLD MHMILD UG 61 ML TLITeT

prLseflsi 2 ulifluso SiguuenLenwL LHMHIW Shulie DS, BHS BaLDey

OHMID aWSGTer aswedpsnn Shéweneal Uflewmo woHmib e ulflweo
SBigLiLiewLulleo HeitG Ufibg a\&meTeTULBGSSTDE. (PSIewD WHMID HeuurL
D\ ETHSSHTE EIITSHIEUTETT E1HTETENSHSENET £_(HEUNSHSSH S0P (B H(HSHUIE0
1L emLDLIL| Bmeu LI BeTens).
seps gieowuiweo (Social gerantology)

Fop& (PHIeDUTWed @ HMHILEALIE HIQUILIEDLUTEOTET BHEsTTe0
LweTUn® MBS dwWalewwuiws gevswrulflans snteuuBSng. S

giewuiwieo Feps 2 meyset, WHBWNT oMb wdBwnisefler Feps
LRIGshY WhHMWb ansefsr saflluuLL GHameausaner LN SMULSO
MILILING SH6UHTLD 1FeSHIEME.
QmpeiLmeogdl  erelIm  E\FMe0eWED  AHMpSLLGBSS weur
File Metchmkoff.

#. axeas Frewur, // B.Sc Zoology
R. ywrif, /I B.Sc Zoology
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Industrial Chemistry
Industrial Chemistry
Industrial Chemistry in its industrial applications
specially to process in manufacturing and the art and to commercial
Eroduction of chemicals.
Industrial Chemistry used for
Industrial chemistry has assisted in the discovery and
evelopment of new and improved synthetic fibres, paints, adhesives,
ugs, cosmetics, electronic components, lubricants and thousands of
ther products and improved process for oil refiing and pertrochemical
rocessing that saves energy and reduces pollution.
Job Opportunities for Industrial Chemistry
These are the top career opportunities for industrial chemistry
|eraduates

¢ Academic Researcher ¢ Analytical Chemist

¢ Bio chemist ¢ Bio technologist

¢ Chemical Engineer ¢ Clinical Scientist

¢ Environmental chemist ¢ Environmental Engineer

Is Industrial chemistry in demand
[More work chances are available for aspirants of the designations of
analytical chemist, lab manager, research associate, teacherand senior
rocess analytical since the job scope for B.Sc. Industrialchemistry
raduates 1s in demand.
xamples of Industrial Chemistry
Examples of Industrial chemistry include ingredients in
osmetics (such as soap, skin and hair care products and makeup)
lastics, Ink, glue, paint, cleaning products and many other products
pically found in home and businesses.
ulfuric acid
Sulfuric acid is the world’s most important chemical in
indusirial chemistry. North America is producing about 50 million tons
year, mostly byburning sulfer to form sulfer dioxide which is then
eacted with H,O

E. Sivaranjani
II1 B.Sc Chemistry
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Vedic Mathematics

Introduction
Vedic mathematics is a collection of methods or sutras to
solve numerical computation quickly. It consists of 16 sutras called
formulae and 13 sub sutras called sub formulae.
Abook “Vedic Mathematics’ was written bythe Indianmonk
Bharathi Krishna Titha and was first published m 1965. It contains a
list of mathematical techniques.

Benefits of Vedic Mathematics
It helps in simplifying calculations
It enhances ability for number
It maproves focus, Memory & concentration
It Enhances the speed and accuracy m-calculation.
It ends maths Phobia.
It can be used for problems n
Arithmetic, algebra ,geometry, calculus and conus.
This techniques and methods are very useful to solve big
problems very fast during competitive exams especially bank
exams.

Application of Vedic Mathematics

Vedic mathematics introduces the wonderful application to
Arithmatical, computation, Theory of number, compound
multplication, algebraic operation, factorisation, sumple quadratic and
higher order equation, simultanous quadratic equation, partial
fractional, calcus,squarmg, cubmg, square roots, cube roofs.

V. Selvavani prabha
1 B.Sc Mathematics
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uCGuindsnemorLmeogd (Bioclimatology)
Sl ap&Ld

uGWTSsmenbL'L meogdl eT6bTLIg) HTeoriemed LDHMILD
2 _uiflesrmsen s Gemi Guiwimet £ memey LIHN LIQSEGLD HNN6MLIED HEDD S @LD.
Leo glewm FMihHe HDlelweonenisemen eThlenemra@D HleDWTS 65D
sfleTr@Sna).

61l 6D & & 6IT

uGurdemenlLTe0zsl  er6NIEMID SHHIEDD LD  CUDHHETTEH
LflgasLiLn Beitarmssr.
Human Bioclimatology

et Gisefleir sumpsfihg smeoMemen eiTnleDDWITGHHTEH L _6iTem &)
&neoBemeo DMHMGHEL evflgismeien 1FWeLITBEHEHID ApSHHW LhiE audsins).
LJUWI6D&E, E16U6IT6ITLD, SHLALIGLTemed GUTetTD GUIMILTSEHD Sneofensd MHmEH&Ted
delpdmgl. wefles CrmasfwsHne sngenflumseab sreoBme slarmiGSngl.
Agricultural Bioclimatology

Agricultural Bioclimatology estiug efleusmussnab
&neoHemen&: @D GeLGWWwnen 2 pangld. elleusFmugiienmsd &miLeienL
ShHmED, LDH5CH6T. WBHLTVILSHmen[B CUTETD LISGEMID 6060 6L &HE 6T
aauafluliL L@ Seiimen. @eucumi|&a6T smeofeneosmer LMGHESetimen DHMID
suerflneton_sogded LImSLienL ebLIGSgIS6Tm 60T,
Forest Bioclimatology

2 smmusestl, Le0MmiGL IR DeMP CLIMEIMEmEN SHMEOHemen IDITMH MEET60
aDLGATDeT. Slewey DG suamTgfemw Lndadeiment. BiGs FDWGHD
SHTOUITRIGEHSE CHenauILITen 2eri'L 4plb (Ffweef]) sreobemeownGeo HenLsHHmE.
sneBeoed wrHpGHTed 2 ulTECanansShHe adbuBd Heowaer

smeofemen MHMID uedsyuiT  Gpueou  gHUBGSHSH EMG. Ll
E16ULILIDEDL 5695 HTe0Hemen SNTETDIS D 6iT6Mg. SHMIFHPEL LMSHLemL
SigafeEEngl. seemtt UHDTSGmDMmL HBsflssng. LulTsamer LTS SSnE.
sreoBeweo Jpuieumeniiser (Bioclimatologists)
sneofemer WADHOD WHMD 2 WVITCaTengHed &meoHeneouilebr
slemaraser Sy WwahenD SIeBame0 O WICITETTSHET Shil6y 61&FISeTDeoTT.
HiT6ueTmIGET, ShHmed auemmhis6T GuMeTmeunMest euemTsHAuied smeofemeoudesr
uniG e&Nss senfisdeiment. Ernest shackleton is the father of
bioclimatology.

&l Crmeflmrsrdsl ,» . azdai

BeNThiSEme0 GTetoTL MDS4L600r(B sfleomidiied Slewn

12




Plasma Physics

Introduction

Plasma 1s one of the four fundamental states of matter
It contains a significant portion of charged particles. The related study
will be plasma physics. It 1s the study of a state of matter comprising
charged particles 1.e. plasma. plasmas are usually created by heating
a gasuntil the electrons become detached from themr parent atom o1
molecule. This so- called 1onization can also be achieved using higl
power laser light or microwaves.

Bemg a distmct state, plasma has various types as ideal plasma
non -neutral plasma, dusty plasma. For the ionization process, the
plasma temperature is determined in which also the electric field 1s
given for the iomzation. Plasmas are found naturally m stars and it
space.In that case our sun is full of plasma and in space. There arg
abundent of charged particles spread until the edge of the space
There’s this plasma ball, if you touch it, all of the electrons will ga
through you to the ground. you see only one big spark inside the bal
where you put your hand. if you touch it long enough, you get filled
with electrons and can light up a light bulb.

Application

The most mmportant application of plasmas lies m the future
largely i the field of power production. The major method ol
generatmg electric power has been to use heat source to convert wat
to, steam, which drives turbogenerators.This depends on the hezj
source ie fuel. A potential source of heat might be supplied bya fussior
reactor, which 1s a basic element of deuterium - tritium plasma
Besides they are also used in many mdustries including automative
microelectronics, packagmg and medical device industries.

13




Recent development

Recently there has been something of a
breakthrough with plasma fuel. Traditionally
this will be deuterum and either hydrogen or helium - 3 pairs. How-
ever a new approach from MIT uses three species as deutrium,
hydrogen and helium -3. researchers also use plasma researches
and apply it for satellite rockets. The satellites orbiting around our
earthneed fuel For that fuel we might apply plasma fuel Researches
are going on the plasma fuel used for rocket propulsions.

C. Shatheesh
A. Thangaraj
II M Se Physics

Canopy Ecology

&nBserfieo grud & WNHg) eueTMbSHSSLD IMmS6T SanguleOiinbal
dLLSLL 100 B 2 wrsde &1 HeweT WHMIL Beweosenet efiflsg)
efwmigHme@Lb; 2 wiones BLgensaw sfignebd (Canopy) esrd@om.
855 @LI 60-20% umGam 2 ulTusaiengenbseflsn sumpsilLons
SapdetTnG. BHS BEwsos6T DHMILD Hensmaerisst GLD60 (F LISHe0 SLLSLL
2000 gnea QensssT alennhsl L6 DHewg FMNHSH eumdpd LsoGeum)
e uiflesTmsenmes LmeneudeT, Lesdl, GIME @Gunsitm £ ullfesrs eflear
aumpefiLLonsayd SHDAE. BB HASTESS6 BWDHEDS SLp60 &G BHSSLD
Beogewg el MmLILE SMewTlLED. &bs esner iGss S8 BHSSLD
BeoLrLienu eeuufleSledl B, Geusnmes sMHNeSHESHID HHHs enpued
SMBIID S1S5F| LDETITERIT FILSSMS LNSISTHENG. G BHS ABSS
D&IHS CFM&Hms, cilensg LT, HICTETLL OUMGBST &phHd GuTen
Bunens OFWEOLTESET HOLALMID SHpaned ms@Geilugme, £ uim

Lisosu em&emiD LIsodLl 6 1L[HS euens E\FWEma).
®. wsyawid, 1 B.Sc Zoology
S.upafasdand, 111 B.Sc Zoology
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Astronomy

Introduction

Astronomy is the study of everything i the

junmiverse beyond Earth’s atmosphere. That imcludes objects we can

see with our naked eyes. Like the Sun, Moon, Planets and the stars.

[t also includes objects we can only see with telescopes or other

instruments like faraway galaxies and tiny particles.

Main Branches of Astronomy

Atmospheric Science - Study of Atmosphere and weather

Exoplanetology - Study of planets outside the Solar System

Planetary formation - Study of formation ofPlanet and Moons.

Role of Mathematics in Astronomy

* Astronomers frequently use math i thewr work to obtamn

lobjectives.

* They use to determine the path of the satelites, Rockets

and space vehicles.

* They use to convey the signals in the Global Positioning

System (GPS). When compressed data is sent.

* Algebra 1s used to compute speed & track motion.

* Astronomers use Trignometry, Conics, Differential and

integral calculus.

Degree in Astronomy

Astronomy courses are available at Bachelor’s Degree: B.Sc

in astrophysics, B.Sc in Astronomy. Master’s Degree: M.Sc

Astronomy, M.Tech Astronomy & Space Engmeering. Doctoral

|Courses : Ph.D in Astronomy & Astrophysics, Ph.D m Atmospheric

Science & Astrophysics.

Research Centres

Bhabha atomic Research Centre BARC, Inter University

centre of Astronomy and Astrophysics IUCAA, Technology

[nformation Forecasting and Assessment Council TIFAC, Indian space

Research organization ISRO, NASA.

S. Mohamed Mahabub Subahani
I B.Sc¢ Mathematics
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Click Chemistry
Definition

In chemical synthesis, Click Chemistry is
a class of biocompatible small molecule reaction commonly used in
bioconjucation, allowmng the joining of subtrates of choice with
specific biomolecules.

Click Chemistry

The Royal Swedish Acadamy of Sciences has decided to
award the Nobel prize m Chenustry 2022 to

Carolyn R. Bertozzi (Standford umversity, CA, USA)

Morten Meldal (Umiversity of Copenhagen, Denmark)

K. Barry Sharpless (Scripps Research, La Jolla, CA, USA)
“for the development of Click Chemistry and bioorthogonal
Chemistry”

Barry Sharpless and Morten Meldal have laid to the
foundation for a functional form of Chemustry - Click Chemustry in
which molecular buildng blocks snap together quickly and efficiently.
Carolyn Bertozzi has taken Click Chenustry to a new dimension
and started utilizing 1t in living organism.

In pharmaceutical research, this has often involved
artificially recreatmg natural molecules with medicmal properties. This
has led to many admirable molecular constructions, but these are
generally time consuming and very expensive to produce.

Uses

These reactions are now used globally to explore cells and
track biological processes. Using bioorthogonal reactions,
researchers have mproved the targeting of cancer pharmaceuticals,
which are now bemng tested in clinical trials.

Click Chemistry and orthogonal reaction have taken
Chemustry mto the era of functionalism. This 1s bringing the greatest
benefit to humankind.

Y. Lancy
11l B.Sc Chemistry
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Iconology
**Iconology is the study of the meaning contamed
within the symbols in a particular work of art.
e In today’s modern context, an icon is a pictogram displayed on a
computer screen in order to help the user to navigate a computer
system. For example on a computer with an operating system from
Microsoft or operating system from Apple, the icon for the recycle,bin
--- or where files go when they are deleted --- is represented by the
fmage of a small trash bin.

*#*On a webpage an icon representss the topic or an mformation
category of another webpage. Favicon icon associated with a
particular webpage or a website.

favic:m icon

* The majority of icons are encoded and decoded using metonymy
referring to something by the name of something else), “Silicon
valley” referring to the region in the South San Franscisco bay area.
Synecdoche - The phrase ‘hired hands’ used to refer to workers. The
word ‘head’ can refer to counting people or cattle.

[Metaphor - a word or phrase 1s used i an imagmative way to show
somebody / something has the same qualities as another thing - He1s a
shining star.

A group of icons can be categarized as brand icons, used to
dentify commercial software programs and are related to the brand

dentity of a company or software.

hy are icons used?
** As graphic symbols, computer icons help user quickly and
pasily identify what they need or want. The use of icons also provides
n more appealing visual representation, which makes them more
enjoyable to use than traditional text based links.

Enw do icons work?
% The mage appears as a small picture and is usually selectable, but it
can also be a nonselectable image such as a company’s logo. When
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you select an icon with the mouse cursor,

the associated application or webpage opens.
Nonselectable icons might provide mformation about somethmg on the
page .... for example: a print icon next to a text box means you canj
print the contents of that text box.

*+The User can activate an icon using a mouse, poiter, finger or
recently voice commands. Their placements on the screen, also mj
relation to other icons, may provide further mformation to the user
about their usage.

Other applications of icons are
Pictograms :

As a Pictogram, an icon 1s a graphical representation of anj
object, place or idea.
Mosaics :

In a mosaic, an icon 1s a small picture or symbol thaf
represents a larger image.
Semiotics :

In semiotics, an icon 1s a sign that represents an object, place

or idea.
Culturalicons :

Cultural icons are people who are seen as symbols, of
certam culture. Examples of cultural icons mclude Elvis presley, Martl
Monrove an Michael J ordan.

Fashion icons :

Fashion icon are people where style is copied by other.
Examples of fashion icons mclude Audrey Hepburn, Jackie Kennedy
and princess Diana.

Religious icons :

Religious icons are people or objects generated by a religious
group. Examples of religious icons mchide the Virgm Mary, The Dalaj
Lama and Jesus of Nazareth.

N. Muthulakshmi
Il B.Sc Computer Science
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K Subalakshmi, II B.Sc Zoology
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Game theory

Introduction

Game theory s a theoretical field of stud
n the social sciences that applies a mathematical model to predict
[the likely outcomes ofa partical scenario.
Definition
The analysis of competitive situations (or situations of
|conflict) using mathematical models.

Types of game theory
There are two mam branches of game theory
* Cooperative game theory
* Non - Cooperative game theory
|Cooperative game theorydeals with coalitions or cooperative groups,
interact when only the payoffs are known.
Non - Cooperative game theory deals with how intelligent

Edividuals mteract with one another m an effort to achieve ther own

oals.

haracteristics
A key characteristic of game theory is that a players payoff
1s dependent on the strategy of other players.
It is thought to be applicable to any situations with two or
Elore players where there are known payoffs or quantifiable
onsequences.

Elements

There are three elements of game theory

* Actions: Choices available to a player

* Information: knowledge that a player has when makmg a
|decision.

* Strategies: Rules that tell a player which action to take at each
[point of the game.
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Example for game theory

The prisoner’s Dilemma 1s the most well
known example of game theory.

Consider the example oftwo criminals arrested for a crmme.
prosecutors have no hard evidence to convict them. However, to}
gain a confession, officials remove the prisoners from ther solitary
cells and question each one m separate chambers.
Uses

It 1s often used by people in political science business or
poker to predict potential outcomes for scenarios in their fields.

5 example of game theory mreal hife.
1. Biddingat Auction

2. Collective Bargammg or Negotiation between parties
3. Decisions related to new products

4. Product pricmg Decisions

5. Stock Market Decisions.

Conclusion

Game theoryis a classical theory which applicable almost
all the field. The main significant of game theory is to formulate the
alternative strategy to compete with one another and in the same
sense 1t is an essential tool for decision makmg process according toj
fluctuations inrelevant contents.

M. Muthulakshm
D. Indhumath
IIT B.Sc Mathematics
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Nuclear Physics
Introduction
What 1s nuclear Physics?
Nuclear Physics is the study of the Protons
and neutrons at the centre of an atom and the mteractions that hold
them together m a space just a few femtometeres (10-15metres)
across.

History of Nuclear Physics

The History ofnuclear Physics as a discipline distinct from
atomic Physics, starts with the discovery ofradioactivity by Hendri
Becquerel in 1896. Made while mvestigating phosphorescence n
Uranium salts. The discovery of the electron by J.J. Ernest
Rutherford famously known as ‘Father of Nuclear Physics’.
Rutherford discovered the concept ofradiactive half - life and proved
alpha and beta radiations m different elements and later came to be
as one of the greatest experimentalists in the world. The foundations
of both modern nuclear Physics and Modern atomic physics were
established by Earnest Rutherford through a series of celebrated
experiments first published n1911.

Contribution of Scientist

75 years ago three Scientists Dr. Otto Hahn, Dr. Lise Meitner
and Dr. Fritz Strassman workmg at the Kaiser Wilhelm mstitute for
Chemistry m Berln developed an experment grounded on the then
evolving concept that splitting an atom ofan element would produce
two atoms of smaller different elements. Eurico Fermi was an Itahan
Physician and creator of the world’s first nuclear reactor, the Chi-
cago Pile - 1. he has been called the “architect of the nuclear age”
and the architect of atomic bomb.

Applications of Nuclear Physics
Nuclear Reactor

Nuclear reactors operate on the principle of nuclear fission,
the process m which a heavy atomic nucleus splhits mto two smaller
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fragments. The nmuclear fragments are m very
excited states and emits neutrons, other subatomic

particles and protons. the emitted neutron may then cause new
fissions, which i turn yield more neutrons and so forth. Such a
contmuous self sustaming, series of fissions constituted a fission chamn
reaction. A large amount of energy is released m this process and
this energy is the basis of nuclear power systems.

It 1s a device used to generate electricity at the expense of]
heat energy released by the fission of U - 235 under controlled
condition. It 1s also used to produce radio -isotopes to be used for
scientific research. The major nuclear power stations in India are lo-
cated at Tarapur in Maharastra, Rana pratap Sagar in Rajasthan,
Kalpakkam and Koodankulam in Tamilnadu.

Atom Bomb

Nuclear fission involves loss of mass and about 175Mev
energy per nucleus of Uranium is released with 2-3 secondary
fast neutrons. The secondary neutrons cause fission of other
U - 235 nuclet. Thus, the process contmues as a chainreaction with
the iberation of tremendous amount of energy. If incontrolled, miclear
fission leads to explosion. This is the principle ofatom bomb. The
first atom bomb was exploded in Hiroshima and Nagasaki (Japan)

Hydrogen Bomb

Nuclear fission involves loss of mass and about 24Mev.
energy per nucleaus of helmm is released. The energy thus released
1s about 1000 times greter than that of a fusion reaction. The high
temperature necessary to brmg about nuclear fusionis obtamed from
a nuclear fisssionreaction. Durmg the reactions, millions of nucle1 are
fused with the hibration of tremendous amount of energy. This causes
explosion. This is the principle of hydrogen bomb. The first hydrogen
bomb was exploded in Marshall Islands.
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Radiotherapy
Radiotherapy is the treatment of cancer

and other diseases with ionizmg radiation. [omzmg radiation deposits
nergy that mjures or destroys cells m the area bemng treated by

ging their genetic material, making it impossible for these cells
o contmue to grow.
1. Isotope 1s used to diagonise the thyroid tumor.
I-131 1s used for treating thyroid cancer.
1. Co - 50 1s used to diagonise the cancer growth. Co-60 is also used
for treating cancer.
jm. The phosphate contammg P-32 1s used for treatmg Leukemuia (Blood
cancer) and anaemia.
1v. Br-90 isotope is used for the treatment of Corneal cancer (cancer

n eyes)

v. The P - 30 1s used for treating certam skin diseases.

Trending in nuclear Physics
ISMR

Small modular reactors are nuclear fission reactors that are
smaller than conventional nuclear reactors. They can be constructed

E:n'pone location or shipped to the site where they will operate . The

ically have an electrical power output of less than 300MWe or

ess than 1000MWth. Existing nuclear reactors generate

500 megawatts to 1 gigawatt of electricity. SMRs generate less than
300MW.

D. Regina
V. Sakthi
III B.Sc¢ Physics




Computational Mathematics
Introduction

Computational Mathematics mvolves
the use of math and computers to solve problems and predict
outcomes . Through courses m CIS and Mathematics, the program
develops your expertise m applied mathematics and the theoretical
foundations of Computer Science.
Uses

Computational mathematics, the blending of Computer
Science with applied mathematics provides the computational and
mathematical models that record and evaluate data and make
predictions.

Abachelor’s degree in computational mathematical sciences
1s one of the most versatile math degrees, offering graduates many
career options. This degree positions them for careers in computer
technology, business, medical research. teaching and education,
engmeering and more.

Types

BBC outlines four cornerstones of computational thinking:
decomposition, pattern recognition, abstraction and algorithms.
Difference between Computational Mathematics and
applied mathematics

Applied mathematics focus on the mathematical methods
used m real hfe applications i engmeermg, Sciences, Economics,
Fimnance and many more subjects. Computational mathematics and
statistical theory with other decision sciences are the major branches
of applied mathematics.

Example

Some examples of computational thmking mclude develpmg
a chess strategy, making and reading maps and organizing a long
to -do list into manageable daily tasks.

M. Faritha Parveen, R. Manisha
111 B.Sc Mathematics
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BioChemistry

Biochemistry or biological chemustry is the
study of chemical processes withm and relatmg to

living organisams. A sub - discipline ofboth chemistry and biology;

biochemistry may be divided into three fields: Structural biology,
enzmology and metabolism. Over the last decades of the 20th
century, Biochemistry has boecome successful at explaming iving
processes through these three disciplmes. Almost all areas of the life
sciences are being uncovered and developed through biochemical
methodology and research biochemistry focuses on understanding
the chemical basis which allows biological molecules to give rises to
processes that occur with m living cells and between cells in turn
relating greatly to understandmng of tissue and organs as well as
organmism structure and function . Bio chemustry is closely related to
molecular biology which is the study of the molecular mechanisms of
biological phenomena.

Much of biochemustry deals with the structures, bonding,
function and interaction of biological macromolecules, such as
protems nucleic acids, carbohydrates and lipids. They provide the
structure of cells and perform many of the function associated with
life. The chemustry of the cell also depends upon the reaction of small
molecules and ions. These can be morganic (for eg: water and metal
ions) or organic (for eg: the amino acid) which are used to
synthesize protems. The mechanism used by cells to harness energy
from their environment via chemical reaction are known as
metabolism. The finding of biochemistry are applied primarily m
medicine, nutrition and agriculture. In medicine biochemists
mnvestigate the cause and cures of diseases. Nutrition studies how to
maintain health and wellness and also the effects of nutritional
deficiencies. In agriculture biochemists investigate soil and
fertiizers improving crop cultivation, crop storage and pest control .
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Biomolecules

The 4 main classes of molecules m
biochemistry often called biomolecules are
carbohydrate, lipids, proteins and nucleic acids. Many biological
molecules are polymers in this terminology, monomers are relatively
small macro molecules that are linked together to create large
macromolecules known as polymers. When monomers are linked
together to synthesize a biological polymer synthesis. Different macro
molecules can assemble i larger complexes, often needed for
biological activity . Two of the main fucntion of carbohydrates are
energy storage and providing structure one of the common sugar
known as glucose is carbhohydrate, but not all carbohydrates are
sugars. There are more carbohydrates on earth than any other known
type of biomolecule. They are used to store energy and genetic
information as well as play important roles in cell to cell mteractions
and communications.
Uses

Biochemistry has been involved in the development of many
products and process used every day. These include the discovery
and improvement of medical products, cleanmg products amd DNA
recombinant technology which can be used to make mportant
molecules such as msulm and food addities.

Biochemists play a key role in developmg new medicines to fight
diseases such as cancer. Biochemustry has applications m four major
industrial areas mcludes health care, crop production ad agriculture,
non - food uses of crops amd other products. (e.g: biodegradable
plastics, vegetable oil, biofuels, envirommental uses)

Scope

Thorough knowledge in biochemistry is essential in
understanding different aspects of medical sciences like drug
development, immunology, pathology, pahrmacy, vaccine

development etc. M. Sankari, C. Paveena
III B.Sc Chemistry
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Atomospheric Physics
Atmospheric physics 1s a application of
Physics to study of the atmosphere. Basically

atmosphere 1s the layers of gases surrounding a planet or celestical
body.

It focusses on the study of the processes governing the
mteractions, movements and behaviour of atmosphere and solar
phenomena. It plays a vitalrole of weather forecast model.

The research m this field 1s gomg to solve the unsolved
physical process in atmosphere such as radiation, clouds and
turbulent motions.

The most popular research is Black Carbon and
biomass burning associated high polution, spatial & temporal
variation of aerospace optical depth etc.

The application of this to research is to find the
pollution, climate changes, ocean behaviours, trophical cyclones,
storm behaviours and other weather impacts to our earth.

The current ongoing research of the topic 1s the
stratified rainfall forecast method which 1s used to forecast the
rainfall in different grades and characteristics reflecting the current
mntensity in lightening return stroke discharge channel. Which is
primarily concern inthe lightming research field. In this research the
mtensity of ionic line m the spectrum can dwectly reflect the current
mtensity, which 1s used to study the characteristics of the current
produced by the lightening.

V. Prakash
C. Venkatesh
II M.Se Physics
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Smart Device

What makes a technology ‘smait’ - Its
ability to communicate and work with other
networked technologies and through this ability to allow automated
as well as remote accessibility or operation from anywhere /
anytime.

A smart device 1s an electronic device generally connected
to other devices or networks via different wireless protocols such
as Bluetooth, Zigbee, NFC, Wi-F1, LiF1, Sgetc., that can operate to
some extent mteractively and autonomously. Several notable types
of smart devices are smart phones, smart cars, smart locks, smart
refrigerators, tablets, smart glasses, smart watches and many others.

Smart devices can be designed to support a variety of form
factors. Such as physical world, human - centered environments and
distributed environments. Smart homes indicate the presence of sen-
sors and some detection devices, appliances and a database to con-
trol them.

Characteristics

Smart devices are typically composed of a hardware layer
(including a radio that transmit signals), a network layer (through
which devices communicate with each other) and an application layer
(through which end users deliver commands)

Benefit of Smart Watches

Smart watches are wristwatch sized computers with
additional functions m addition to time keeping. The other benefits
are
*A travel buddy right on our wrist
*Easier to locate phone, key or other devices
*Instantly respond to messages and take calls
*Check our social media alerts
*Health monitoring

S. Malathi
II B.Sc Computer Science
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Fluid Dynamics
What is fluid dynamics?
The study of fluids motion 1s known as fluid dynamics.

Essential for studying fluid dynamics

When we apply a constant shearing force to a particle it
either changes m shape or deforms. But there is no change m vohune
and mass. If a particle continuously deforms while applymg a
shearmg force, We need to study about the fluid dynamics. We can
represent gases and liquids as fluids because fluid is such a thing that
can constanly change it’s shape (1.e) fluids has no shapes.
Applications of fluid dynamics
* Calculatmg forces and moments on aircraft.
* Determing the mass flow rate of petroleum through pipelmes.
* Predicting weather patterns
* Understanding Nebulae m mterstellar space.
* Modelling fission weapon detonations
Uses of fluid dynamics in real life
* Providing methods for studying the evolution of stars, ocean
currents plate tectonics and blood circulation.
* Rocet Engmes
*Wmd turbmes
*Oil pipelmes
* Arr conditionmg systems
Career prospects

A student with a M.Tech degree m computational fhud
dynamics can make a carrier m the following fields
¢ Nautical engmeering

¢ Aerospace engineering
¢ Combustion engineermg S. Nallathai
4 Mechanical engmeermg M. Aasim al Kareem

4 Petroleum Exploration engmeermg II M.Sc Mathematics
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Organic Chemistry
Definition

Organic chemistry 1s the study of structure properties,
composition, reaction and preparation of carbon containing
compounds. Most organic compounds contains carbon and
hydrogens, but theymay also mclude any number of other elements.
e.g. nitrogen, oxygen, halogens, phosphorus, sihcon sulphur.
Explanation

Organic chemustry is the study of compounds of carbon.
Carbon has atendency to formmore compounds with itself and other
atoms (H, O,N,S and halogens) than any other elements.
The tendency ofan atom to forma cham bonds with the atom ofthe
same element 1s called catenation. The high strength of C - C bond 13
responsible for its catenation property.

The word ‘organic’ means derived from living organisms.
Organic compounds were thought to be found out only m living things.
Cell the basic unit of iving things, consumes, creates and consists of
mainly organic compounds. DNA, the gentic material, the lipid]
that forms our cell membrane and the glygogen the energy reserve
stored m our liver are all organic compounds like salt, water etc.,
m morganic compounds all others such as food, medicme, clothmg,
cosmetics, fuel etc., are compounds of carbon. All the essentiall
biochemical reactions are also organic in nature leading to the
formation of various essential bio organic molecules such as
lipoprotems, phospholipids, glycolipids etc...

Organic chemistry is a highly creative science that allows
chemists to create and explore molecules and compounds. Organic
chemists spend much of their time developmg new compounds and)
finding better ways of synthsizing existing ones.

Organic compounds are all around us. Many modern|
materials are at least partially composed of organic compounds.
They’re central to economic growth and are foundational to the fields
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of biochemistry, biotechnology and medicines.
Examples of where you can find organic
compounds,include agrichemical, coatmgs, cosmetics, detergent,
dyestuff, food, fuel, pharmaceuticals, plastics and rubber.
Characteristics of organic compounds

They are covalent compounds of carbon and generally
msoluable in water and readily soluble morganic solvent such as
benzene, toluene, ether, chloroform etc..

Many of'the organic compounds are mflammable (expect
CCL,). They possess low boiling and melting pomts due to their
covalent nature.

Organic compounds are characteristerised by functional
groups. A functional group is an atom or a specific combination by
bonded atoms that react m a characteristic way, nrespective ofthe
organic molecule mwhich it 1s present.

Conclusions

Organic chemistry plays an important role in our daily life
because food, clothes, paper, ink, rubber, soap, perfumes,
medicines etc.. are mmdispensable to us for proper living.
Example: pamt, food, plastic explosive, medicine, petrochemical,
pesticides, gasolme, detergent, dyes, natural gas etc..

Therefore, without the contribution of organic chemustry, it is
too difficult for human to survive.

P Subalakshmi
M. Aavudaiammal
N. Nagamuthuvel
G. Sivasankari

1IB.Sc Chemistry
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Descriptive Statistics
Satistics
The branch of mathematics that transforms data
into useful information for decision makers.

Descriptive Statistics Inferential Statistics
Collecting, summarizingand Drawing conclusions and /or
describing data making decisions concerning a
population based only on sample
data
Descriptive Statistics
* Describe or summarize the data of a target population
* Describe the data which is already known
* Organize, analyze and present data in a meaningful manner
* Final results are shown in forms of tables and graphs
* Tools: Measures of central tendency and dispersion.
Purposes
Descriptive statistis can be useful for two purposes.
1. To provide basic information about variables in a data set
i1. To highlight potential relationships between variables.
Example
1.A researcher analysing the income of the employees in a company
and the relationship with their performance.
2. The average test score for the students ina class to give a
descriptive sense of the typical scores.
Applications in the following
Political and economic policy making
Demographic trends
Industrial output
Agricultural produce
Population growth trends
Job Opportunities related to Descriptive Statistics
Research Assistant Research Data Analyst

Financial Analyst program Analyst M. Anushiya
Sensory Scientist N. Naveena
I M.Sc Mathematics
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Informatics

'What is informatics?
Informatics is the study of computational
systems, especially those for data storage and retriva
Types of Informatics
Informatics divided into many tyes by the field it is used. Some of
them are
* Bio informatics, Chem informatics. Geo informatics
* Business informatics , Security informatics
* Criminal justice informatics , Journalism informatics
* Health Science informatics and more...
Need of Informatics

The need of informatics is unavoidable for all fields that releys
on data and information (collection of related data)

Informatics helps to manage, process and deliver data in a
|efficient way with the help of computational systems.
Careers in informatics

Informatics has a wider range of career options, some of them are

* Database Administration, Data Mining and knowledge discovery
* T consulting , * User Experience design
* IT project management , * Information Systems Development
* Data and Business System Analysis and so on...
Did You Know?
India has a seperate department called National Informatics centre
|(NIC) which comes under the Ministry of Electronics and Information
Technology.

The NIC publishes an E - Governance Bulletin with the name
Informatics on every quarter. This Bulletin covers news and features
about the e - governance activities being carried out by the various
units of NIC situated in all the states and union territories of India.

At the state level, NIC’s State centres provide informatics support
to their respective state government and at the district level lie the NIC
District informatics offices.

A. Sankara Subramanian
111 B.Sc Computer Science
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Nano Chemistry
Nano Chemustryis a branch of Chemistry and 1s the study
of the chemical behaviours of very small particles of a substance.
Father of nano chemistry - Geoffrey Ozin. Nanochemistryplay a
vitalrole in many fields. The below are the examples.

Nano Chemistry in Sunscreen

Nanoparticles of TiO, and ZNo not only retain their highly
effective UV light- absorbmg capacity, but also absorb and scatter
visible light, rendering them transparent on the skin. And
comparison to other things - this is more stable, low wrritant and low
allergen materials.

Nano Chemistry in Tennis balls

Manufacturers aim to produce balls that can retain bounce
for as long as possible. Using nano chemistry, mtroducing a
double -core tenmisball, the mner core of which is coated with clay
nanoparticles, by this the ball retains its pressure and bounce for
twice as long as ordinary balls.

V. Deepika

II B.Sc Chemistry
P. Sumathi

111 B.Sc Chemistry
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