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Metal-Ligand Eguilibria in Solution

Seepratee  anil overnl] formbinn cobslants aml  their
intersetion, Lrends In ll!.ﬂrli.t"'.i.ln ernalarte, factors ]_ITE.'E:I]T.F
the wtability of metn] compleves with reflerencs 1o the
fuiter of reedil conoand lggand, chelate soffecl anif it
thermodrmumic arigin, determination of binary fosmstion
pormtants v pH-metry and spectrophotometsy

Rouction Mechanism of Trunsition Metal complowes

Enemgy profile of & reaction, reactierty of metal complonoes,
ittt and Iahile comrplixos, Einotte application of valenoe
bond and cpyseal feld theoses, kineties of cetahedral
sulimtitution, ool  hydrolysas, feetors  affection,  arid
hydrolywie, taso hydrofsms, conjogele base wmechamem,
dieect wnd ndireet evidonces in fuvewr of ensfjugnte
mecnanism, anation feactions, resclions without metal
bgand, bond cloavage. Substitution rosctions in sguare
planar eomplesss, the trans offeet, mechanmn of the
subslilution reaction. Redod moactions, elestron tranalee
reachcns, mechanism of one vleciren trapsfer reasvons,
traleraphiene  Lye meaclitns,  coods | pesdAianE  diik
Mearcus-Hush theary . lnner sphire Gpe eenclion.

Metal-Ligend Honding

Limitation of rrystal feld theory molecular ortdtal thoary,
pctabedral, tetrahedesl and square planar  compleses,
#-banding srd msleeelar arbitn! Uheory.

Fleclronic Speetrm and Magnetic Progertios of
Transition Metul complexes

Spoctrmcofpic  ground  states, cormelation, Uogel  asd
Tenabe Sugano digrams e transition metal complexes
td' 4" sratesy; cateulations of Dy, B and || paramoters,
chargn  Lrasder  dpeectin,  speetrescopie  paclhod  of
asmigriment of abenloly corfigurabion (n oplically sctive
mital chelutes and ther  stersochamienl  nformation,
e aus flagriie  edpefite, iRl excfnkn
eoupling mnil epin roseeer.

S M. Darversty, Ralypur |

Vi Metal =-Uomplexes
hets] carbonyis, structure und bending | vilmatsonal
xpecira of metal MPhorsels fir bunding and structural
elocidation, important resctions of metul carbonyle
pregaraten, bonding . structare aod important meastions
of traositbon ol nitroev), linibrogen and  divcygen
eurit) plioass Lerriary phosphine ne ligand

Vi Muetal Clusters
Migher boraries, carboranms,  metalloboranes  and
metaboenrhoranes  Motal carbony] and halide chuders,
compounile with metal-metal muitple bopds

VIIL  Isopnly and Heterapaly Actda nnd Salts

Rooks Suggesied

1 Advanced  Tnorgenie  (Themistee,  F ACotton  and
Wik bnaom, John Wiley.

- Inomgame Chegustry, 3 EHuhey, Harpos & Firre.

s Chemstry  of the Elements, NN Gromwood  anc
A Earnshey, Perguttion.

i {norganic Electronic Spectmmmopry, AT Levor, Elsevinr,

3 Magnetechumistry, K1 Carkin, Springer Yertag.

8 Coinprehensive  Ceonlination  Chenustry  Ede,
i3 Wikkcsnmog, F I3, CRlbars and A Mo levrty, Vergnmaii,

Puper - 11
Crganic Chemistry
1 Noture of Bonding in Orgunic Molecules

Deloenlizent  chemical  bondingconpugation,  cres
conjligatim, Trsalance, hepereonjigation,  bevding 10
Cigllerpimis, Laubommer e
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Armmaticaty s benseposd nid nonbeerssinid ompouisis,
plternnnd wnd nogaltomant byideosarburs, Hockel s rule,
onergy  (evel ol ®m moleculbr ordldtals,  annoleoes,
anbrmabioly, @ arstmatiety, bomooamemetieity, PO
upprrmet

Hopeds weaker thon covalent- wdiliteg dovrpeiands,
erown ether complixes sl cryplands,  iociusion
compaunids | cytlodriirine, catenanes A Toda T,

Stereochemisloy

Conlormatinmal miabyeis of eyclonlkanes, deculing ofTect of
om fermation un resctivity, confimmation of sagurs, stemic
atran dur Lo navoilalile eraveding

Elmments of ssmmetey, chirality, molesulss with  mome
than one ehirs) senter, thro woed eny Lo (e, methods
of  resolubio.  optical  purily.  mantotopr  and
dhaatwroitigie atoms, gromps and faces, stemespocafic and
stereemelnelive ayntheals. Asvinmeieic sysluesii, Ut
achivily inothe abmenes of el cerbon Biphenyls, allenes
minil s|arnre|, l".'l.'t!_i.'.'ll.lt'_ﬁ-' e 1o el e ahs e,

Stermichermustry of the compeunids coniaming nivrogen,
wdlphes anil phoaphirs

Honctian Mee homiam: Stroctore anid Reactivity

Types of mochamems, tvpes of reactions, thermodynamic
wirl kinotie sepuirements, kooetic and  thermodymenile
cuntrol, Hammpnd's postalute, Curtin-Hammet L premaeiple.
Potecitinl  onergy  dingrame,  transition  detes and
intirmesdiates, methmile af deberminbug  meelininsmss,
[T effeets Huard anil seft wiouls snd lisses

Cemneration,  strumure,  sloballey mod  peacsivaty uf
pirbibedtionn. oarbaniione. free  radiesls, sarbenes el
FALETW e

Effect of structure on reactivity- Resamnce and fukd
effiscta, sterie offeet, guantitatiiee trestment The Hatmmets
eepiation and Hnear frve enengy relatinnshiyn, substitient
unr] regirtion canekidits Tafl sapustion;

an
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Allphutie Nueleaphilic Substitution
The STEN |, mived SN ) and SNy anll SET meebionivms

Thie nurlghtberoormg: groop mechemem. neghboamong group
partiepatiog Uy T oand o bonds, anchimerse asalstatin-
Mussical wnd ponclasesical surbocationy, phenioninm o,
corbanyl | sywteoy, commen  carocation | prarrangsments
Apjiliesten . of NMIL spectineenpy i Lhe deloetion «l
e rtenLion k.

Thie 38| mechanipm

Nurleophibic substiutiom &b anallybe, aliphistie trigenal
ariil w vinylie carbion,

Hoactimty offects of substrate  stristure, sbtacking
hucloophule, leaving group and reaction medium, phase
trunsfer eatatyms and witrascond, ambident nucleophile,
repinsclect vty

Aiphatic Eleetrophilic Substitution

Himlemidar  mrechuninme SE.  wid SE; The SE1
mechanmam, eleetrophilie substitutian  accompanisd by
double haond shifts. Eifect of substrates, loaving group wnd
this melvent palurity un U peastivity.

Armmutie Electrophilie Substilution

The wewnpdm om mechanidm oriemtation uod reactivity.
erergy grofiie dingrams. The ortho/pars ratio, ipss attack,
whentation 10 other nng evstems. Quantitative treatment
ol reuctwity in substrutes wod slectropiles. Dinsongiwsy
compling. Vilamess teaction, Gottermann: Koch resetion,

Armatic H‘uulmph.i_’clt Substitution

Trhe SNAr | SN, bensyae anl SEN| mechanisme
Reartivity- pifeet of silwirale structure, [raving ggrinaa sl
altarking noclenphife The Yo Bichier, Sommelsi-
Hauser, and sl pearrangemniLs
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Free Hudiral Heactions

Twpes of free rudienl peactions, free radical subalilmlon
mpchuusin, cmeehpnan - 4F 40 wromabe mubstrite,
peaspidh b ring proup asaistemir Keadtviy of ahiphblic and
aroinabic sdlmiratos @t & bridgehesd. [Reactivity in the
nttacking madeuls. The effect pf solvenia on pesctivity.

Alfvlie hatogenaliong (INBS), omdation of aldeliyvdis to
mmroxylic acule, atito-axniotim |, coupling af alkymes and
arylabion ol dromalle  eempounds hy dipesium eelte
Sandmeyer roncticn.  Froe  radical  rearmmagement.
Hansdiecker renction:

Addition to Carbon-Carhon Multiple Boods

Mechanistic and  sterecctirmicsl ospects  of  addition
reactions nvelving electropbiles, pueleaphibes and frec
radicads, regio- and  fhemoselechvity, oféniation and
reacbivity, Addition te eyelopropane ving. Hydngenation
uf double and triple bonds, Hydeogruation o0 aromatie
rings. Iydroberation. Michael reaction.  sharpless
anvmmwtric epoogidation. :

Addition to Carbon-Hetero Multipls Bonds
Mechanism ol metal hydride reduction of saturated and

unsaturated earbonyl compounds,. scide |, eelers and

niteiles. Additiog of Gﬂgnn.nl reagenta, oTRRALENE and
agrganolithium reagrmis o cirbeny]l and Unseiorated
earpony] compounds. Wittig reactien,

Mechanism ol emidensation reactions involvang enolates -
Addol, Enorvenagel, Clasm, Maomet, Benmmn, Peckion
arn] Siablm reaction.

trdmalyaii ol eslore and amides, ammanolve|s of wetiers,

Flimiratsen Hoactiena

The K, Ey and E| cB mechamams aid theie spectrum .
Orentation " of the doable band) Heaelvily- sfecis of
substrate structures. Attncling base |, the leavmg greup
snll tha mmedaam,
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Mectinnium and ormalation i pymlvie elinnation.

Preravyelie Reactioma

Moleeular ordawl symmetry, Fromer achitals of ethviene.
{ o it il i, Lad h-beamtmene . atal rl'ﬂ__',-| PSR,
Ul Meeation il peresclic resetons Weodwint-Hollfmann
Curre T LEg Jj.u-gmm- FMiy und PMO njproach
Klrelreyelic reariioms<unrmatory and durolatory
iations, 4y, Aned and allvl evateme  Csehoadaiblions
antarifucial and supralieia) additions, dn and dn.2
syiemn,  dvd  awbhition o ketenes, [, dipolar
crtlnadditians and rhelpatrapme reactioge

Sigmatroplt rrarmangements- snpralacial nnd antarafacial
chifta of Y, sirmatrepie shills invalving earbon mojeties,
A4 and 5.5 nigmatnepic marrangements  (lisisen, Cope
and aen-Lope pracrangements. Flosgnal tautomenam,
Ene reaction,

Hook Sugyestod
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Advanced Orguiie Uhertislry-Remctions, Mectumisn pid
Steucture, Jeeey March, Johin Wiliy
didvanee]  Crganie Chiesmistey
Hol Barillerg, Veaum

A Lhade ook 1o Mechamem in Crganic Chemistey, Peter
Sykes, Langman

Strmetuey  and  Mechunism v Opgame Chemistey,
UK lnguld, Carmelld I naeriity Press

F.A.Cariy wunid

Pregunse Chemistry,  HT Mormsan aod H N Boyd,
Preatice-1lall

Mimdsirn Crrgnuic Heactaons, | 500 Higse, Benjamin,

Principlos of Urganic Syothess, ROW Norman, - sod
I M Coprain, Plackie Aeadomic & Profes o)

Perieprlie Hemetiuna, 5.8 Mukhens, Muem || las, bnlia

Weactrorn  Mechanem  in Chgmoe Chemidtry, SAML
Mukherfy anal %1% Siogrh Moo i
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Siervoerhomutiy of |Inganic Cermpeunds, L Nasipiin, Mew
.ﬁ.b:lr Invernnbianal,
Sterpachemisty ol Urganic Compounds, PS5 Kalss, Now
Agre [nternational
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Physical Chemistry

Quantum Chesmistry

Introduction to Exact Quantum Mechanical Results

The Schradinger eqaation and the pestulates of quasium
muchanios, [iscession of silutions oi Lhe Schrodinger
eruatlion 1o sorme mude] syxlenis viz., particlo in o box, the
harmoiic mellator, the rigid miter, the hydregen atom.

Approximais Methods

The varation theorem, linenr varibtion  prioaple
Perturboption Lheory 4fimt order and non degeherate).
Applications of variation miethod and perturbalion thiony
Lo tne Heliwm atosm.

Angular Momentum

(Ordinary  angular momentum, geoerakioed  asyular
mamentum, eggenfunciiois  for  anguiar  monwes o
clgrnvaluss of anguloe monoesiturm, opervior using laider
wpocstors,  additien of  angular  moments,  spin,
antipymmetrs and Paul exiduslon praneiple

Flectrunie Structure of ALtoms

Electromie configurtion, Rosell-Saunders trme and
coupling schemos, Shiter-Codon  parametlors,  1erm
soparation  energies of the p° configumbion, term
soparation envrges for the d" configurtions, ragrietic
pffects!  apin-orbit coupling and Foeimimn  BphilLing,
intfodoction to-the methods of wlfconsistent Aebd, the
wirtil theorem

CUSLLML L iiversity  Raigwir b

Muolecular Urhilal Theary

kel theurs of conjugsted systoms, bend order and
chamee densily caleulalions. Applications to othylene
buetadiene, cyclopropenyl radical, cyclobutadione eu
Inteosduetion v extesided Hliekol Uuars.

Thermodynumics
Classica! Thermodynamics

Hral regume of coneopts of lwws of thermedynames, freo
eiergy, chemirnl potemtial wnd entropies. Partiol molns
proporucs; parfinl cmolar free onergy, partial mular
volume: and partial molar heat eontent  wod Cheir
wigmiftenness, Determinot logs of these quantities.

Cisdveepd of fugsieity and dutermination of lugaaty.
Nonadeal  sratoma Exoess  functoms  for non-jdeal
wiuthone  Artivlty, activity  cfTicient, Debye-Tluekel
theory for activity coefficient of electrolytic molutions:
determination of activity and pclivity coeMoents; onic
streagih..

Application ol phase mde to three compunent systems;
seound urdes jihise Lraneitions

Statistical Thermodynamics

Concopt of distiibution, thermodynemic probability and
most  probable  distribotion. Ensemble  overagng,
psiulates of whsemble averging. Canenieal |, grand
cngonirnl and moicroeanomical ensembles, sorresponding
diseribption  lawsiesing Lagrenge’s methed ol
andetormingd multiplers

Partition tunetions- vranslational, rotsticnoasl,
vihmntisnnl apd ebectronie pariaaion Dot isns, Caliudation
of tharmodyiamic propertios  in terme of  partilion
funrtimme Applications of pariiijon Muascbons.

Heat eapacity behaviour of salids chemical equibibrium
nnd equilibrnm conetant o ternd of partition funclins,



1]

HI

M S L Ulemisley | Previows)

Frrern e stitintes, distrbration baw sl ajrishsenlums of
pieral  Pose-Finslein statisius. distrbunon  lew  and

anplication Lo Beliunn

Son Equillbrium Thermodynamics

Thirmodynamics eritenie for nop-equibbrum states,
pritrupy productin . aml sntrpy o, etrapy binlianes
expitibne far Qifferent romermble prcesssiey. hinat
M, chwmical tosection wie | transtacmations ol the
geneenlized (luses and forces, T mniHbrHm satiuhery
sialis,  phenomenslogieal  squations,  micrescopie
wverslbility  and  Onsager’s  rediprocity  rrdetions,
clectraanetic phenomenn, diffusion, electre conducting,

irreversitle  Chermlynanies  for  Idulagien]  wysiems,

ruipled reartims,

Chemionl Dynamics

Method of  diterwining rate laws, wllision twary  of
romction rales, steric fuctor, activate) complex throry
Arrhenins squatiom and the activaled comple Loy,
jonie reactlons, kinctic salt effocts, steuly stobe kitietice,
himicie Iﬂd umm mnt.rn1 (P14 reaacbiane,
treatment of wnimoleculnr rractons.

Dynamie chain (hydrogen-bromine meaction, pyrolvais of

peptaldaliyde, decomposition of othanid, photochsmiesl
thydrogen-bromine aud hydrogen chlorine resetions | and
ol latory  reactions pelonsoy-Zhabatinaky  Teactlon ).
hoimogerimins  cilalyais, kinobies ol exzyme Tessertaionia,
genersl fentures of faal reactions, stady of fast reiciions
by Mow method, relpzaiion methed, Teah phutelyse anl
the muElesr magnetls mretnanee methisl. [ynamies of
muletular molices, proliig U Leanaition state, dymamics
of-barriv e chemicul rrestions (i solution, dynamics uf”
upimnlecofar  reweteane Lindeniann §Labieiwond sl
e ftanuperger  <KasaekAMareus  |[REKM] thisoriie of
pinsmoleeular reaetinne g,
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Rurfwes Chemintey
Adsorption

Surfuce  teanlim, cxpiilury adtion, presaure  Jillerenes
aucross cirved aurface [Laplace pquation), vapout pressime
af drepdints iKelvm equation | Uibbs adsarpiion saherny
meiimutlon of surface aren CHET squation ), sursce films
an Bguids (Elertro-Kinmde phetismenan), eatilytis aletiviby
At &m I’fnm

Micelles

Surface active agents, classificntion o surfice active
pernts, micellization, Yedropholine  interaetion, eritionl
micellar condentrston (CMO)L factors alfscting the CMC
of surfsctanis, counter o0 binding  to miceles,
thermodvnamics of micellization - phowe sparntion  and
puies actiof  modele.  solubilization, micrm  emolesi
Tersurwer e e

Muocromolooules

Polymer:  definition, ypes ol polymers.  electereadly
comdurting, fire resistant, Hguid erystal polymers, i
of polymerication , miechanism of palymyrizmtion

Molertilur mom, number and moss sveruge molecolar
mass,  motecnlar  mass  doterwinolion (emometry,
vieeainelry, diffuslon and  light sattoring  methods),
sidimpntation,  thain “oonfigaration  of mmeram e,
calevlopen  of svernge dinensione of various  chaino
UL AT Ty s

Eleetrochermistry

‘Elrstechemistey o seliteers Nobpe-Hiickel - Ovsger

tremtrwnil amd |Ls extesision, ton solvenl inleractioas
Usbye- Huckel-derum  made.  Thermodynamicos  aff
electimfiesl  interfare equitons: Derivation of
vlettro-enpillamty, Lappmang ejuutiens dsuriee paoes
pierthuals ol determination.  soweture of  wlectr e
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mterfacom Cuay -Uhapman, stern, ';.Il'lhlm = {vamatihan-
Mittwattn, Totun, Hockrs, [evanathan mudels.

et potertsals, yechamge corment dessity, dervation o
Bubler - Voloser equation, Talel plul

sty sipects of charge Lransfer at nlectrodes-ssfution
mierinces, (uaiitisstion of chorgs transler, tunneling
Semiconductor interfaces - theary of doeohle layer st
sermconidpetor, elocurolvie solution inberfuoed, siructure of
double jayer interfuces. Eiffect of light at semiomndoctor
il b L 1 berfimee
electrocatilyais
Hydeprn slectrode.
Hioelectrochernintry, trmshald  membrase pheneiena,
Nernat-Planek equotion, Hodges < Huxliy o dations . core
conductor models, electreeardiography

Polarography theary, (Tkevie squation; hall wave protentia]
sl iTE s (cnde.

Tntroduction W eormesion, homogenous theary, fltg-ml of
porreRian, SetTisinl fonitiring aml prevention methsds,

influnnoe  of vaneus  jardmeters,

Book Sugpesied

Physteal Chemlstey, Pow Atkins, BLAS,

lntroduction to Chiantin Chemistey, AKChandea | Tatd
MetGrgw Pl

it Chewistey, Ira N Livines, Crepitice Tall,
Coulson’s Valenon, R MeWeeany, KLES.

Chemical Kinetios, Kol Laidier, Mol raw-FEHI

Fapetics and Mechammm of Chemiend Tranaforimatio,
J Hapnroman wnd J Kunacoss, MeMillas,

Micslles, Theurstical and  Appleed Aaperts, Yo Maro,
Plansn.

Modorn Electrochemistry Vol [ and Vol . JO2M.
Heckris avd ALK N Hedidy, Plenam.
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[nussiluetbon. be Polymer Sowmnce, ¥ Hlowarikar, NV
Vishwanathan al J Sridbar, Wiley Easlery.

PATER -1V

Group Theory, Spectroscapy and Diffruction
Methods

Bymmuetry and Group Theory in Chomistey

ﬁ}'mmﬂ;} elemonts and symigetey vperstion , delinitings
ol grouy, subgroup, relation between: ordies of 6 finie
grovup and its subgroup, Conqugacy relation and cdlasses.
Paint wrrmeley geeup. Schonflies  sviiwls,
mepresenbitions of groaps of mibriees Irspromentabin o
the ©p, Cow, Cnh, Doh ste groups 1o be worked ool
explicitdyl. Charader of a representation. The mreal
orthigunality theoren (without preef) and it inperine,
Charmeter Lahles and their use: spectroscopy.

Unifying Principles

Bloctrommgmstic rachation, mleraction of elestromuagnee
raikintion with matter-absarption, smissbon, bransrission,
reflection,  refrartion;  disperston,  pobarisatbor  and
scaliering. Uneortanty relatton amed pntura) fine wadih
el patural lne  breademing.  tratsttin  probability,
results af the pme dopendent perturlslion thesey,
trnraiton mament, scloctian mules, intonsity of spectral
linws,  Bormddppenheimer  approcimation,  eetationad,
vibrational and eleetyanie enangy lpvls.

Microwave Spectroscapy

Clussilicalion of moleeules, mgid rotor model, el of
isolopie  subwuitution on the  Lransition  freguencied,
(mteomitios,  non-rigel mbod. Slark elfoce. nuclear e
electrun spien Intersetivo and offict of external Aeld,
Applications
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Vibirational Spectroscopy

Infrared Speciroscopy

faeview uf hnosr burmnme u-l-nlL:t'LuT. wihrational snermoes
of distimie molerulea, aem pomt sergy, foree aalont
anid  bowsd  siewngthe)  anbarmonicity. Morse  polentis
eaergy dagram, wbrationrmation spectscopy, TR
brenches.  Bremkdown of Opgsiheivr  approximatio
vibeutiane of palvnlomic  moheiles Selecting  roles,
rermal ke ol vibrslon | group re(unmoe, overionee,
hot tands, factors affecting the hanel  powitions and
sntenaibies, e IR romon, metal lgand vibrstons, normal
eururliriabie anal v,

[wman Spretrmscopy

Classieal wod iquantum henries of Rofsan oo s
rotatiomal | vitestlonal ace <ibratiosal mtaiional, Raran
wpectrw, s¢lertion wules, mutual  exiclteion prineiple.
Resamancs Haman  spoctpsaipy. coherent anby Stoeces
Raman: epeetroscopy (CARS

Electronie Speotroscopy
Atomie Spectroscapy
Energies oo utomie arbiiads, soctor, mepresenialion of

mtrmetn el vedtor eoupling. apectrn of Hivdroges atom
arud alkall reinl abome:

Mpleculur Speciroscopy

Encigy livels, moleeubar arbirals, sehranic transsons,
vibmmtional progresstens and goomeiry of e eeaies]
prpims Erupnch-Candon Prinepls, elecvmaic specirs of
pelivatiie  mulecujes. Emission spectrn: rafistoae anil
nogermtdpative  deeny, fintemad convermon,  speelcs il
Leatesbbien mala] vomijileges, changotrapnaler s peetrn

Photocleetron Spectroseapy

thaimbit Fll_'lrll_'||.||r:|l.I pholi-ileriri: Eeffeed s Faattd i Uity oo
KoopmanFe theorem, Mhotoclecimn specrs o sinple
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mipbecdlie, ERUA, chemijeal inlormatien from ES4

Auger cleciron spectroscopy- bealie ided

Mugnelic Resonance Specironcopy
Nuelear Magnetic Resonanoe Spectroscopy

Muclenr spdny, nucloar sesmanee. salorilin skileiding of
magnety fucler, chemral ohifl amil e messurements;
fmrtits nflnneing efiemienl slifl, desbsdding , spm epia
internctione. fnetom influenomg couphing  coustant W'
Classificaron (ARK, AMXE, ABC. A, By, #c spin
deseorplingg bt idss senst mastroment, NMHE studies of
ntiseled piher Ehan protan < 0, TR and T ET NMEL
aefvanimgres af FT NME, use oF NME in puedidal
riiagmmtice

Elvetran Spin Hesonanee Speciruscopy

Hiawte  praciples, oom field  splitiiog. and  Krameoc's
egrnirmcy. fntors wlecllng the g value, [sotropie and
nnimotrepic  hyperfine eoupling  constants,  sun
Huwmiltamian, span decsitios and. Mellnanell relatirmehap,
st n P rtent, Jochrg e, npplieations

Nuclear Quadruple Resonnnes Spectroscoapy

Sumdripole ouclel, guidagsile  momenie, sleetrie Dield
grodionl, pouphng conetant, splittings, Applications,

Pholossoustic Speetroscopy

Honie prmempibes o pholosousiie spectrmmeopy (1S
PAS -gasim and sorulynael spabin, ehpnival and aurfhon
Miphientini e

Xeray MifMfractinn

Hragy eonditisn, Miller swlices,  laie miethod, Briogye
mothed, lebye-bSchoor methal of Xetwy  stroctuml
atbihviis ol crpatals, mdes relleclios, et e o of wsit

vells o syatematic alwsiices g DiTrsctum  paiter:
Siructore  of  simple lattices woel  Xeray  anlegsiloes



W e - Chasp ety 1V reviolisad
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1X

atruretime factar smd its relation Lo intetsly and it Hect pinig
dewity. phise problem: Descripitisn of the procedurn 0r
an Xoray structute anniyse, absolute configaration i
maleubes . Ramchandran dagenm

Eleetron Diffraclion

Seattenmg HAmmAity v scaiierig gl Whiprl equiibinm,
reasmennt iectinique, elucidatio of stractore of sumpln
gns phase wolecalin Low energy wlretrm o HFrmetiom anid
suructure of suriaces.

Neutenn Diffraction

Senttering of meutrons by eolida g Liguids, magnete
scatlerinyg, memsyrement  lechngues. Riucidatiny of
strueture of magnetieally ordered unit ecll.

Bueoks Suggested

| =4

Mo Spretrosenpy, J. M Hollss, John Wiley

Applied  Electos  Speczrasipy Fur Chomicil Anglysis
Rl Windawt and F L Ho, Wiley Intecscooce,

NMIL NQR, EPR and Mossbauer Spectnmoopy m
{nnrganie Chemistry, BV Tansh, Fllis Harwoml.

Phyoenl Maethods m Chemistry, H.& Drago, Saunders
Colleye

(e Applisatisns of Diraap Theory, FA eLio.
Intrmluction. W Molecillar Speciooscopy, (oM Harmow,
Megriw Hil

Baste Principles of Speetrosopy, K00 ang, Motiraw Hitl
Thenry And Applicotione of 17V Spestroscopy, 11 H Jaffe
anel M Eipchom, THH-Omford.

Intrudietinn of Photaslectron Spectrosropy, T AT
John Witey

tntroduction of Magretic Hesonance, A Csrriigien il
A1 Madlnzhulan. Harper & Pow

Chu M U'miversty Kanpur 17

PAPER-V
(al Mathematies for Chemists)

LFor atidents withoot Mothematies in B.Se)

Note: This pager slimbil b Lagght before Woching papers |11

ancl [V

Veetors ind Motrix Algehra

Yeclors

Veetors, dob, crees aml 1l products ete, The gradit,
divergeniee and curl. Vector calcolus, Games's Lhanrem,
ihwvergence theererm ete;

Matrix Algebra

Addition  and  multipheation; anverse,  adjoint  and
transfees  of matrices, spectal matrioes  (Symmetne,
show-aymmetric,  Tlermition, skew-llermitan, it
disgrmal, unitary ele) nnd their yroperties. Matrx
equatione  Homogepeenis,  non-homogemeos  linear
pquations  and conditiona  fier the  solution, linear
dependence and independence,

Intreduction o véetor spdees, malnx eigenvalues and
eigenvectors,  dingnmalization,  delerminnnts  texamplen
from Hucke! theoryr,

Intreedisetion Ao detieors; perlarizalnliy am] magnetsc
nuscefiti bl Ly ne examjles

Differential Caleulus

Funvtions, oantinuity and: differentabihey.  mdes  for
differentintmon, spplieatione  of  differencal cadoulus
incluiling maxima amd minima lesamples  related 10
maximally populated mtatsonnl energe levels, HBohr's
radliug and  mesr  peobebile  veloaty from . Maxeeils
A britata ete ), et and (pexsct difforentinle sqath ther
n;lLrTll:ullilTn- (1T} lh-'rm-u,l'\_-.'lll:mic [T L
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Yol aral 11 irl i | i e=ilin|
i i 1 I i lanea 1
Anphiralpme b taomi el 1 il gayfal
il sl atry ele. Solot Ol diMeremtinl e
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C.8 J.M. University Kanpur 19

n

X

[T N

PAPER -V
(a) Bielegy for Chemists
(For students without Biclogy in B.Sc.)

Cell Structure and Functions

Structure of prokaryotic and eukaryotic cells, intracellular
organelles and their functions, comparison of plant and
enimal cells. Overview of metabolic processes - catabolism
and anabolism, ATP- the biological energy  currency,
Origin of life - unique propertics of curbon, chemical
evolution and rise of living systems. Introduction to
biomolecules, building blecks of bio-mucromolecules,

Carbohydrates

Conformation of monosaccharides, structure and functions
of important dcrivatives of monogaccharides like
glycosides, deoxy sugar, myoinositel, amino sugars.
N-ncetylmuramic acid, sialic acid, disuccharides and
polysaccharides. Structural Polysaccharides- cellulose and
chitin. Storage polysaccharides - starch and glycogen.
Slructure and biological functions of glucoseminoglycans
or mucopolysaccharides. Carbohydrates of glycoprofeins
and glycolipids. Role of sugars in biological recognition.
blood group substances. Ascorbic acid.

Carbohydrate metabolism- Kreb’s cycle, glycolysis,
glycogenesis and glycogenolysis, gluconcogenesis, pentose

- phosphate pathway.

Lipids

Fatty acids, essential fatty acids, siructure and function of
triacylglveerols, glycerophospholipids, aphingolipids,
cholesterol, bile acids, proataglandins, Lipoproteins -
composition and function ,role in atherosclerosis.

Properties of lipid aggregates - micelles, bilayers,
liposomes and  their possible biolugical functions,
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M Uhernatey U reviode !

Hinlonem] mrembrwies, Flaaid dppsmitiv grdel o mirmbirane
ALFTIERAITE
Ll metabsalism b axidsitaon of fatgy sanile
Amino-geids Peptides nnd Proteins
Uhemical and eneymaty bydrolyste ol profeias o
poptides, aming sl ssujuiptrcing, Seeatulury slnelure of
grotrine, forces sesponsible for hedding «of secnidary
structipes ar- hefix, (4 ahewtla, super gecomrtury whnactire,
trple hells stroeture of enlbagen, Tertiney. sbructioe of
proten  folding wew] | domising etruetare,  GUATETTLIEY
alroctufe
Amino peid metaholiom- degradntion and iy heeim
iif AETTEN acirts, BT TR et i naiioe
chemimibenzymati{mass speetral, preserm i Lot @ction.
Chepstry of osovtoeln anil tryptophen relrnsing hormaone
TR
Mucloic Acids
Purine eyl prrimidine uses of aurlee arnls, ok patring
vin Hbwoding Surueure of obanuciee wcirll HIENAL mii
deaxyribenucieii acils LIDNAL Arratle holiz model of DMNA
wiwd forees respoiallile for holiling it Chamenl  anl
etirymsitic kyileeleis of nucloe ackits: The ehamical hasls
for heredity, an overvow  of  pvplication nl, DINA,
trmpecription, translnlon  wnd gonetic cade. Chemical
aynthemte of manio Al L el

ook Sugyested

i

S

'

Panopal  of  Bichomstry, Al Lehnuaer, - Warth
Huhlishirrs

Micehemistey, L Strver, WoH Frevman

Paochemietry , o Travd Rawn, Slell Pabterson :
Risehomistry, Yoot And Vot John Wiley

Dl ol Biochenustry, E E.Cann and 1R =g, Juhn
Wikey.
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PAPER -V
{biomputer for Chemists

This is @ thenry -cum- lihormbory course with more

et felunais o Laborntory work.

Introduetion to computers anid computing

RHamie Structure ard functioning of campuaters with a PO
e an  illustestive  esnmple Mewors, 0 devices.
Seeondary  stormge  Computés  languuges. il;lnri.{mp:
wysteme wch 0N aeoan example. Introduction to TINIX
and  WINIWIWS  Data Preessong,  prinople of
programming Algorithms and few-chars,

Computer Peogramming in FORTHAN/AC/BASIC

(The langunge features are Jbited bere with reference to
FOHTHAN the ynstroctor may chosse anolher \anguage
such sa HASIC eor © and the futures may be mplaced
approprintedy ) Eloments of the computer languuge
Consiunts and sarobles  Uperations sod  gymbols:
Expreserione, Arithinati assignoment statemat. lnput and
Cutpuy, Format stateoient,  Terminalion uui.u-mmtn;
Brunchmg alatements such we 1F or GO T slatement,
LOGICAL  vanahles, Double uocsion vanables,
Eul.mc'ngr.n.l variables and DIMENAION, M) stawment,
FUNCTION sl SURROUTINE, COMMOEN and DATA
stitomnemts (Stodents lesrn the programming fogic ond
these laiguage features by Tanils on' expweienee onoa
prreunal computer from Lthe vory beyginning of this topic).

Programming in { hemistry

Iveeioproant ol smll compater coildes involving simple
firrmiibie it cheminiry, such as vandor Waals equasian, pH
tilrmbioe, Knetes milosstive desay. Evaliatisn ol lattce
voergy and jonle radii from exporimental data. Linear
snt e e ejuatjone jo golvn seeular pepinlions within
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The atircdenis wall pam [ o irperralo s P e ooy 44
rikfi EtEnedard prograinines 1] irhages Firevulion

Liprar PoEtessiun, K- ol murherieal - Lbegrat ! L
ik & wrl] ms differentinl squalion utiom
[ PO TTLITI £ Viopte Carke  gnd ."-'lnl::u_-;.hr ..I,-_-|| LLLigm.
Frogramimes widh dala [irm rably from pliysicad cheinisley
| ahuratery. Farther, the puclents will “i""\::':— -Ju‘ ”?. r'|

] } TLAL: BEASY P, LAY
gr B palckiagos SUcm i MATLAL, EAasy Y ,

L 1% ] I'_'.l HAFREN] WoarT |y Tat T LU o (FTg}
WORNSTAR, M5 WORD.

Book Suppgeatied
i Compiiters il Uomomon Senad, R tunt and 3.5hekles

Frentues 1Tall

Crunputationsd Chenostey, A Mormis.

Wieracmmpiiber  Auaitam Mochaimics; 1% Kallingteck,

A Tiiger

i Campniter Programming In FORTIHAN [V, V. Fegaramaln
Fra I|!l..;,l=l||.l..|;
5. " Totrosduetion L) I ngtal Lo pakler Rl L

4 Th [ - tenid v [kl
V. Hajormman &l & Pl b M palinar, | nidei Ha

PRACTICAL

‘The duiraticn of Practica Foaemid s ki bl B ol Taeelyve

k 1 a e 4 it
o aial wil] canpries fus Exeroises ANt
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iiatived quantitative anad one single sty

C.5.J.M. University Kanpur 23

The Distribulion of marks will be as follows,

1a) Inorganic Exercvise \ v
(1) Quantitative 45"
(ii) Qualitative/ Preparation 30"

r

(b) Organic Exercise
(i) Qualitative/ Quantitative 30 °
" (i) Synthesis 10
(¢) Physical Experinent E 35" :
(d) Viva- voice . w o £ 30

(e) Record e . 20

PaatT g

Note:- The number of candidates to be examined per Board
should not exceed Twenty Five,

Inorganic Chemistry
Qualitative and Quantitative Analynis

(u) Less common metal ions- Tl, Mo, W, T4, Zr, Th, Zr, V, U
{Two metal ions in calionic¢/anionic forms).

(h) Insoluble- oxides, sulphales and halides.

i) Separalion and determination of two mctal ions. Cu-Nij,
Ni-Zn, Cu-Fe cte. involving volumetric and gravimetric
methods.

Chromatography vin
Seperation of cations and anions by

{a) Paper Chromatography. |

ib) **  Column chromatography- Ion exchange.

_ Preparations

Preparation of selected inorganic compounds and their
studies by LR., elecironic spectra, Mossbauer, E.S5.R. and
magnetic susceptibilily measurements. Handling of air
and meisture sensitive compounds,
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Organic Chemistry
Quaulitative Anualysis

Repmration, purifleation sl ettt wl comperunids of
hitury mixtire (ene lquid sod one solid) weng L and
column chromatography, chemionl tests, 11 spocts W Liat
el Mot functioiml group identification.

Oruanic Synthesis

Acotylativn: Acetylation of chologteral wid separation of
eholesteryd Bowtare By colunom eluranaLogrraphy:

Oxlintion © Adiple aecid by chremic sed exdatinn o
el nbesnmul

Crignard reaction: Synthesis of eriphenylmethanol from
tasnznie s,

Aldo) erndensatioo: [Hbenzal portone o bemaaldnhyd.

Sandnaeyer peaction [rﬁhjumtc-luf'nv v ]I-illluil_illlll'-

CSAM Unrvrmaty Kanpur

Acstomeelic  esler Condenmition:  Synthesis  of
pthylon-burylscuvoaceriate by ALK K condersabinm.
Canmizzaro seackion 4-=chlimbengaldehyvde ne wulwla e,
Friedil Crafts Henetiom  Benpoxl propunie eepl frem
auccine anhydride amd benzonn

Armnalic  elestrophilies  substiiotioha:  S[volhesis  of
praitrmanine and p-bromonnitine.

The Products may e Choeracterized by Speclral
Techinigies

Quantitative Analysis

Thetermination of Uy Ereentage or number of byilroxy|
grougs in an organic mmpound by wetylation metlusd,

Eatimstion ol awinesphencls usiug bromate beamide
salubini’ o acelylation method.

Detecminatian of [ndine and Sdponification saluss of an
oil mmample.

Detwrmination of O, COD and BOD of water sample

Physical Chemintry

Numbier of huurs for sach experiment: 33 hours.

A Hat of experimionis wiier different beadings s givin
bukow. Typical sxperimanis nre w be solected o esch
type  Stindents wre peuired W perform ot besst S
uwnt Tt

Errar Analysis und Seatistieal Dota Analysis

Errors, types of ertor, cmnomizition of orrors, ecear
distribtion caryes, precision, securcy and cornbo Lo
shtintionl Urentimont S error dialses, student 0 test,
null hypolhesiz, rejection onteria, F & oty e
regrrvminn amalysia, rurve fHilimg

Calibration of volumetric appargtus, harette, pipeito and
dlasclard Nask



b4 S| M 5S¢ - Cheiiibbry < Previow b

Addsorption
Tre staicdy shirfiaee tensieit- mirerniralisg iwlalbnabiiqy Tor
godistions  Cybbe cquation .

Phase Equilibrin

i Dieterminatiun o eoigrucnt compuzttion and lemperatin
of a hinary systom ieg duphenylamine Benzophonom
wywliem

4T [.11:'T.1'r1'rn1nnl:l|11'r oo ghoows Aromitiom terrreratume ol & givem

malt o, CaCl s condustinm etrmnlly.

gy  To eshnstruct I?m phase diggram for e sompearieal
sysbom (e, chionorm: arnle aridawatirl

Chemical Kinetics

i Dietermiration of the effect of 1a) change of temparntuce
{h) Change of concantration of reactans sl catalyst il

e e strenggth of the media oo the vebueity ranstant of
hydrolywis of un estorionic reactitna,

! . Dwterniaaiion of the velecity constant of hydnolysw ol an
starfinis peaction in micellar media

i) © Dfermnation of the mte coostant for the oxidatin of

wudlifi Sins by Bydrogen peresdde studying the kinetics as

ot bk cloele remetion
W) Plawing deek reactions (Roft Expertmenis in Thysical
Chemistry hy Shovwmaker ).
il Thetermirsition of the primary salt et o tie kimeties ol

iorie reactions and tebling of the Broosted relatiopship
(inchde von e caadised by persolphate joni

1) O fintory pesction

Sulutinnn

hi Peternination W mub-cular witght of nen- olatile ud
am-eloctnilytefelectealyte by cryomcoue methad and o
determine the acuyvity cocfficent of an electrmiyie .

Ll M2 4 Trveruity Waapur i

e —— e e

i [ e t.r-rummllrm ol the degree of Jlssocinlion a] sk
vlctrodste und to starly the dovintion fram (el bebaviour
that icvtirs with o <l electrolyte.

Elictrochomist ry
A Conductome Ley

' Petermrination »f the ewlovily congtant, arder of Lhe
reartlom wond enengy of srtivetion for saponification vl
whhy] avetabe Uy sodie bydrnesibe conductomestrica iy

L Determination of solubility amd solobabity produey of
sparingly  soluble  salts e PhEQ, RS,
cagductomiet cieally.

i Betermination ol the slcigth of etrong ol weal o |
B given mixture conidpebamepeadly

v Too sty the sl of solvent on s condoctande of
AgNUdaeette geid and  ts determine the degroe of
disseciatit amd sguilibream constant i different saoloeonle
argl i thirir mixbores JOMSO, DMF, dioxane, aiotiuie,
watert aiyd b ted the validhty »f Debye-Huckel-Cmssgnr

theary.

% Blubprrmilisiien ol the petle by eoefMoent of @ne Jons o the
aclotion of BAK2 M zine sulphate using Dehye fluckel's
limatiog Luw,

B. I'otentiometrypH metry

L Determinatinn of ntmn.',i.h af  halides in oa  micgtuee
pobent et rically

Wi Potermmntion of the  valeney of - merruenus  jons
jmtenliomoetriczaly,

for: Thetermination of the stromgdyef strong sad weak acifs it
A green mietiee asing & pobentiometerpH meter.
Hetermumtion of Lemperuiore. dependence of EMF ol o
i),

Yt bivallon it B larmatam ra et g ol
sAlerrommimunia mertplen wud slsehismeire of the eamplis
jrtentinmetoeally:
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il Al b Lidemtion T A& dioerad e deelin using 8 pld
e r

tgi Dhetermntialion of sctvity abe]  dctivdy corffoent of
el ecirnlyLis

fusini Llgtermoiatiog il the dissisalong conatant of seetie acdl in
OME0, DMF, scetons wmnd dinane by trtrelang b wath
RisH.

ey Ieterminaman ol thee  cdlssoinn constand ol
rrotmtmield b uie wuid by Albwert. Serjeant saetiioed

I Heternnpatsan of Uhermody aame conatants. AU, A3 and
ATE for Uhye pesiiet b Ly oo, [} et
£s Hady vdnhll & 2H

Polarimeiry

0 Letermttmatiog of mw cunetant fe iydmlys ofineersion of
Blaghar Usanig e polarmieter

Lait Eneyme kinetiss- mvirsion of scrmse.

Bioks Suggested

L Vel Bs Textbbok: ol Gunntitative: Aonlysis, revieed. J
Higsmelt 605 Denpey GIL Jelffery and J. Mendlinm,
ELiA,

2 Symithesia and Choraelorzatlon of Tnorgmic Comgeinia,
WL Jally, Prentaee Hall,

o H.l]‘rHTJ'rI‘IH-l anil Teghalques m Organie: Chem|stry. I
om0 Jufnwon and 3. 8iller, Poentice Hall

4 Marroscale and Micromealy Crganie Experiments, K L
Willlammsen. 13,0 $fhath

B. Syatematie Qualitatve Crganie Aaalysis, I1. Middloren,
Adwinl Arunkid

i Hanclhosk  of  (legueidie  Apalyeis-  Quulitalive gl

uantitatere '‘H Clirk. Adward Arnold!

Vigrls Tostbeuk of Practical Ovgane Chonustry, AR
Taikitlse] | aBialis Y iy

USJM Umeemesity Feumpur |

11

Procticil Mhyweal Chemiskry;, AM. Sunes and FE
Prichard, Longiman

Pindles  Prermeal Physeal Chemsngy, HE o Levin
Lisrpgrriamiy

Eaperinmieninl Physiedl Chomists. B 4% aod B
Behern, Tuta Mot iegw Hill




]! B 5. - Clemistey (Final)

M.Se (FINAL)

There shnll be seven wrilten papers (three compulsory
and foureloctivel nnd o practical exnmination as follows-

tad Compulsry Papers

Max. Miorks
e | s Appheation of Spectrosompy i
(1 PRt b ey An
{i) Balid Sthate Chvm sy ai
Papei 1) (o) B Chegystry SR
s s megmme Chiemdstrs b
it B Physionl Themibstry 14

Paper <11 Environmental Cbemisirs

iht Elective Paper

1A

L

€l

There shall b finr elecive popers ol sty marks Ench
Which arn Lo Do chesen by phe atudents from dixtern eflective

perpeere grvenin the rlinbnes

i Seminar Internm! assosment

_ Total Thewry Marks

rartieal EALT]

i

244

)

4R

~1
i

Candidnie will be tonuirsl Lo gdass b Thetes wiid Proaitical

serpa T ey

[T54EM Uneersiny Kanypar i

PAIMER -1
ta) Applications of Spectroscopy

Iirrgunic Chemistey

Il

i

Vibrutional Speciroscapy

Symmetry nind shapes ui'.’ﬂ'l.:_ Al ARG mnil AR, sl of
hondiog of ambudentale lgande, sthylensdiamine and
diketonatn  mmmplozes, apflcation of resonance  Raman
spectrimenpy partwenlarle for the sty of setive sites i
micbilloprotens.

Electran Spin Hesonance Spectroscopy

HWyperfine coupling sppn  polamaaiisn for stoms  and
branaituns mital toms, sprn-arbit estipling wod stgnoficamon
bf gteors. appleoting W6 lrposition metsl et pless-
Ih;wl'qr. one  unpaired  elseLoon) metoding  bialsisil
siwbierm and 10 (norganic free redicnls such e PHE, Fyoand
HHNE

Nuelear Mugmetic Resonance of Paramagnetic
Submtances in Solution

The contnt and paariitln enntaet apidts, factors affecting
nurlear  relesdtiog,  seme  appbications  aneliding
birchemimnl svbens, an overvies: of NME ol aieinl
puct ides sarh emphass on IIW'i‘i and T NMER.

Mosshauner Hpeclroscopy

Bawie  prinerples, spacirnl  poarmneters and  specoeum
dinpday Apphiestion of thi bl to the sludies of 1)
bunding moil structures of Fe™ und Fa™' compounds
imcludung drvse of antermedlae g, 8 gn°% and Ha'
ennpounls - nature of ML beod, conediinbon mumler,
piracture dnd 130 deteetion o Coxidalioe  stale  andd
inequivalen) MH awms
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M S« Chemopry ' Finals

Organie Chemistey

Ultraviolet and Visible Spectroseopy

Varms eleetromie: iranwilons  FEAS-BR] N, ﬁh‘*
Famibwrt o, wffett of silvent un eleeteorie trantilids
altrmveled banids G carbsony] eamywiands, yneatirn e
carbumyl  compounds,  dienms: oompagstid  pElyenes
F i W odwarnd robes e oang e benl dieies anid enrborry]
compemtads,  (ltraviolet  Wpmcirs of aromatle  and
et neyelic compniricla. Storid effeet in phenyls

Infrared Spoctroscopy

Instrumentaton nod  sample  handfieg  Chareetermatac
wibratinmad froquencies of alkunos, slienes, wikepes,
aramatic  enmpounds, dledhole, ethers,  phetnks and
ammox, Tinasted atudy of vibrstwnsl  froquennws of
carbony! compoumis (ketones, abdehyd=, saters, aniides,
acldy, -rmh_-.-n!.rl.:'b-ﬂ.. lictonres, |locthmme abd cogugated
enrbony] cmnpounds| EfMet o hydrogen bombing aml
wolvent wffect un vibrebioasl frequencied, avertolive
comnbiatinn bands and Fertom resonance. FT O 1K of
gaserus, solide anid poiymetic materiats

Optical Rotatory Hepersion (ORD) and
Cireular Dichroism (CD)

[hefimiting, destuction of abeolute ponfiguration, asdant rule
firr it

Nuilear Magnetic Resonunes Spectroneapy

Crnerad  mtnsduetion  mnd  fifinatbn, chemual  abill,
spriL-apri HiLeraetlm, ahaelding nischaniem, meciianmm ol
megsurrment, chemicel shifl salpes and cocrelatiom foor
prowmy bomled b eartmon tabiphatie, nbefinag, ablebydic
ant] ammatich and oler wurkes |alcohols, phénald, eniils,
earhaxviie aculs amnes, amuies & mrycaplo), rhammizal
exchangr.  effest of  deateraion o peE  spie-agHn
il sttt betwrrn Do, LHree four mrrdl Tiwwd risede] Hest

O8I M Universiy Keapur aa

[

Vi

amber speAnil, WA | coupling: Stermochemetoy, hinderad
otative, Karplus corve varinbon o eoupiing constant
with.  dibedral  angls  Simplifeation of  comples
apectrenutloar magnebe double sonance, contset Wil
mrafents, salvent effects. Fourer meslomm tactnmique
puclear Oeethauser efecl INOFED  Hosonuoee 0f alher
fuele-FL P,

Carbon- 113 NMR Spectroscopy

| sereval conmderatumas, chemacal shutt catiphate, olefiie,
ulkyne, aromatie, hetercarmmatic wnd zarbonyl eartemt,
couniig constnmnla.,

Twa dimmmsion NMH  speetroscupy- COSY, NOESY,
NEFT, INEPT, APT und INADEQLIATE tmdinigues.

Mubs Spectrometry

Tatrefuction, ien praduction- EL C1, FIT and FAH, fotors
Afferting: fragmentation, (e anidlysis, on abandance
Muass spectral fragmentation  of arguiic  mpounds,
comnmen  funcuonnl | growps,  molecolar en  peak.
sielalatable peak, MeLafferty roarrengemueit. Nitrogen
rube. High reaolulinn iinss speet roneetry. Fxnmples o
mses spectral fragmentation of organe compeoatils with
rewpiet b B ol roctore detormona e

Hoohs Suggested

!

2

£

ki

Physlin] Melhods for Chamistry, HS Desgn, Saunidors
1l puniy

Stroctiral  Metheds In [norgmiie Chemistg, EAV.
Ebheworth. DWW . Hanki and S Cradock, EERS

[nfrmred ond Raman Specten @ Inopganic sl Coordination
Compmanida, B MNakamets, Wiley,

Progreess m [porgeoie Chemigtyy sol. 8- 4d, FoA Cotton,
il Bl S Li.|.|'|u|n|, I||"|-'i||-.|'

Trummminn Motal Chenppmry o, B L Carlisvel 1, Dekdoor
Torrnie Blectroiie Spectrseagy, A B, [evir, Blsevier.
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T NMR . MU EPH smi Mossbauer Spectroscipy  in
Inegurie Chemitry. Y. Parsli, Bl Hiprsoed

- Prurtical NMHE Spectrmmenpy, M 1o Marin, .0, Delpeach
amed Li0 Murrin Hiempdeo,
Spmetromeirn Identificatan of Ongonic Compoands, ToM
Silverstesn, G0 Basslerwed T O Mormll, dolay Wikey

[ Introduction i SMH Spectroscopy. 1L Asmbam.
Fiaher anal T Lasfugn, Wiley.

it Applicatron of Spectroscopy of Onganie Campestds, o )
Ineir, Prortio Flal)

(8% Spwitridcaps  Methods (n Orpanic  Chedustry, TVH
Wiltiama, | Plemiog. Tate Melieses-Hall

PAPER- |
(b Photoehemistry

1 Photochemical Reactions
Iotermrion, of eleelrnmagnrtie radidlibn with . matier,
tvpes of exeitations, fate of wxcited] potecule, gquantum
swedd, trimader of sacitatian snvrgy, aclinamelry,

1l Detiermination of Reaction Mechanism
Classification, mte cusalants mid L tipes of roackive
enctpy  atales dotermimaiion af rae condtants  of
ruections. Effecy of lighl intenaity on the tote of
phetochomical  peatilone: Types  of  phetochembon)
reactvns- photin olseociat o ges-yhoese phuslol vela.

1] Mhotoehemisiry of Alkenes
Yoitramnlecular fractinne of the wiefitin bond. gevmeteo)
polurrti, | evebiantion reacliong, meerangemet, ol T4
wrid LG~ dienes.

v Photechemistry of curbonyl Camponnids

lotrmeeterulagr  mmctoons  of  Ccocbunyl oo nds
saturated, evclic and acwdie, [, v ssturated aml o |-
nrEatwrntod compenils |velabe sl limmenes

LEEIM University Kanpiis A5

Intermnlesular svioaddition rra=tiopae dimersatinne
S e DorTietang

Y Photochemistry of Arematjc Compownids
Frormrrsat ons, sdditions smd LT T

vl Miscellaneaus Fhotechomical Heactions
Phite-Friee  msctions . of amlides. Fhoig-Fries
I!'r':ul'hl_l_lul-mﬂu'l.

Harton wartion, Singlet mdecular  oxygen reactions

Phetochpmien] formation of ang. Philtodegradation uf
polymers. Photochemisley of vizin.

Books Suggested
} Fundamentul of Phoboe o r JUH Hehtagn-Mukheris,
Willl}"']:':!.ﬂtml. .

'._“ Essevitinle of Moficular Photechemistry, A Oilbert aiul

I Haggott, Blackwall Scientife Putilicatiera.

A Mol lar Mhotectumintoy, N Tor, W A Fleitjmiiiin.

Introductory F'Hutu:’hrlminlrj', Alox  and  TCamp,
Meliruw-11ill

Photschemistry, LI Kianda)  and AGilbirt,  Thimson

Merlmory

i, Urrganie Fhowsehemusiey, o Coxon and Bt laltug,

Camibsruilye [nlversity Pross,

PAPER -1
(e Solid State Chemistry
Holid State Resctions
Liengnl pTimEjile, rEprmerin) procedures,

co-precipitation sl o precirsor W selld sale redetions,
Einntice of wolid state resctiong
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Crystal Defirets and Son-stoichiometry

Prefect and lmperfoct crystals, ntrmne and  extrimss
divfpeis- pont debects, line wod plaoe dehets, vacancms.
bty disfieeta and Frenks! ilefeels Thermodimumies of
Schottky and Frenkel defert formaatiun, colowr centres,
e etonchunretey wnd delocis

Electronie Propectics and Hand Theory

Metals, nsulutors  and  semeeonductors,  eletrome
stpueture of sulils: tsand sy, dand sirtebore of metals,
tnstlators and semmiconductors. Intrineie aml extmnee
ssconductors,  doping  semironductors, . 0 (unetions,
supuer potubisebors

Optiesl  properties Opticul milectance, photornndurbion
sphdenlretiae offocts,

Magnatle Properties- {laseificatlon aF materials, (haantium
thenry o parnimagnetics.  coopormtive  pleioneos
maggoele domains, hysteresius

Organie Solids

Fleetrically ronductng  sthide, orgemic charge teansfor
cufiples, organi motals nee s reninluelors.

Bools Sugjested

i

-

Solul Srate Chemistry aod i Applications, A.H Wesi,
™entiim.

Prnciples of the Solul State, YV Kerr, Wiley Esubern
S0l Seaws Chemostry, N3 Homnay

Sulid Stule Chomustry, DR Chakrapacy, Now Age
Internation el

P50 M Univewsity Kanpur a7

PAPER-TI
lin) Bioinorganic Chemistry.
i Moetal Yons in Biologicnl Systems
Easrritial arul trace mtils
1 Nu" K™ Pump
Hole of metals jos i legiea] prrocesees
Ml Bioensrgetics and ATP Cycle

URA polymensation, glhicose storage, metal complexes in
tranenisshirn of iergy, chlorophlls, phiatossatom - | aml
phutosystem - IT in elasvage of water. Mado] spstenis.

v Transport and Starage of Dioxygen
Heme peateins anil nxygen uptaks, stricture and fanctinn

ol lnueglobin, myeglobin, hemoevanine snd hestecythirin,
e mynihelic complexes 6f ron, cobadt and cOppeT.

v Electrun Transfer in Biology

mtencture wnl funetion of metallaprotems in electron
tralport  processes - cvlmhimomes  and  wmesulphoe
piratoins, synithetic modeis.

VI Nitraguenase

Wislogicnl nitregen fixation, nuslybadennim it s,
apecinwcopic sl other evidence, sther  oitrogettioses
kil s yebenm.

Hombis Suggesied

I Prineiples ol Hisinongnic Chemiatry, SJ.Lippard and
Jo M Barg, University Seisnoe TBooks:

= Nwmuorgnme  Chemotley, [ Dertint, H.B, GGrny, 5

Lippard aml J. 8 Valaatine, Univerity Scence Hoaks.

Innrganie iochenmstry Vols $oand 1 ed (R Kichhom,
¥l mewier.

Progress 0 Inomgane Chembstey, Vole 18 and 38 Ed
Sl Litpguard, Wity
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PAPER - 11
th! Ricorgunie Chemistry

Introduction

Hawir conmilvrntons, Peoxioslty ofects fnd molocaine
alli prlation

Enzvimem

Intreducting. and. bustoreal  permpective; chemoeul sl
bilogien ) matalyae, romarkable properties ol eseymes fike
entalytic jwer, specificity and regulstion. Nomenclatire
apd elesifimtion, sxtraction and punfiaton. Fichees
lock sl ey wnd Hoshland's jadiced fit hypothesls,
congept amd identifioatian of netive site by the e of
tnhibitors, wWinity lakaling and enzyme ausdification by
site-dirmcted miulageisis Enxymae Kinmiics,
Mictuplia-Muiten aul Lineweaver-Hurk plots, peversihile
and irreversihite hithilise.

Mechaniam of Enzyme Actian

Tranmibiomnsitale thopry, oriontation and  steric #fct,
mictr]-bame ot lysis, covalont catalysis, steain or detuction
Exisplea  of sonee  typleal enzyme  mechamisos - for
elvmolnypsin, ribonnelivnse, Iysozermn it
earhogypepLidase A

Kinds of Reactions Catalysed by Enzrymes
Nuelephilic displocrment on oo phospharus atoms muilpd
displwerment reactions und the couplieg of AT rleayage
o vrufergrnic pirrcessss Transfer of sulphate, addityon
and  elimination  eaclions, enolic  ipermediatm
e TR lior reaction, f= cloavage andd pon e EE T
o wen eiimmiereal e e rearrangemeal reaction. Enryiie
vabalyre] corboxy lation il Been ooy lateon.

Co-Encyme Chemistiey

Calwetrs as depived from vilamins, coensyinne, proslbetic
grntips . mpsordizimes. Structure ifil olageal fmeon of

USd M Unibversity Kanjsiir A

Vil

fmefzye A, Uhamne  pyrophosphote,  pyrodexad
Phosphate. NAI', NANP®"  FMN, FADL, lipme  ueid,
vitamin B, Mechanioms of nedctions eolslyzsd Dy the
i lwrre prfactoms

Enzyme Musdels

Hoatgruest chemelrs, chirsl recvgmitiom and catilys,
lbculnr  pecognition,  mulseslar  asymmetey sl
prochirality  Hiomimebe  chemistry,  efowin  ethers,
rryptates.  Cyeladextom, !:_'|'|:|rd|_-|_1‘.'|'|'r'.|-l‘.!n_-u-d' ARTEY T
mdeds, Lo lixsrenes, wmnpluves,  micelles,  wymibebie
LTS OF 8¥ iRy

Rintechnologieal Applications of Enzymes

Large-scale prodoction and  purification of enzymed
Technigues siimd metliods of immobilization of wneymes,
elfeet of tmmalilbestion o0 mmzvme wetivity, apgalieatinn ol
puneiilieod muzymes, use of enzvimes 0 food and drod
madustey brewing and cheese-malking, ssyrups from eomn
sburely, wrizymos de Lamgets for diogg design, Clindeal wses of
Bz, enevme Lhermpee efsimes dnd recombineal
DNA technology.

Hools Suggesied

Hinaegunic Chmnisey: A Uhemiesl Approach] 1o Engyme
Actinn, Hermann Dugse nnd C Nennoy, Sprnger-Veriag

Undvirstanding Eozymes, Trevor Dalmer, Prentice Fall

Enzyme Chemintry © Impact nod Applications Fd allig
J Bucklimg. Chapman and T{all

Fnzyme Mechuninms Fd. M L Page aod A Willinims
Hoymd Socioty of Clemisiry,

Fundamentals of Enzymology, MO Poce sl T, Stevens .
Cheforeel Lnpvwmmilas Prees,

T lieed’ Bveyrors: A fitreeduerion wod A pphiea o
i Hitechialoge, Mishusl 10T v an, John Wiley
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Enermale Heaclion Mechammms, & Walls, W Fresman.

Erneyror - SBiruclidis wnd  Mechanism, A Forsht,
W.oH. Freeman
Daimelidmbitey: The Chemrem] Henetimms ol Laeng Colls; L

E. Metzlor, Avademp Press,

PAPER-1II
t¢) Biophysdeul Chemistry

Hinlogicat Cell And lis Constituenis

Biologieal cell, structyre and fusclens of protons,
enzymes, DHA and REA b Vviog evsbema Hisix ool
transition.

Rivenergetics
Standard fres energy change in biochemical reactions,
eiargomire, endergoiie Hpdmsiyuls ol AT, syntheals af
NTE from AT,

Statistical Mechanics in Biopolymers

(Chain  tonfigurabon  of feeromoleculés,  statisticn]
datrrbution end th amd dimessions, colmlaoon of averagn
timenainns for varinus chain structures. Polypeplade and
protein  stouclurcs,  intrduction  $e protem fodiding
probteon,

Blopolymer [oternctions

Fuorces involved in biopalynier interactions Elsctrestatic
charges and moleeular expansion, hydroghobse forees,
dispersien foree  inleractions  Multiple equilibne  ani
vargnua types ol binding procesass in bioligical syetems.
Iyl cosgmas Tom gatrakiont cirvem

Thermedynamics of Biopolymer Solutions

Thermodvnamics  of  biopalymed  solutions,  osmotie
pressure, membrane equilibcum, musmiber conlracion
il etieTEy grenerdbion i meehanochiemieal syl

Ll M L imversaty Kampag I

Vil

VIl

Cell Membrane and Transport of loas

Structure unil funections of goll momibrane foun LEATin et
thrmagh o=l imnmlirane, rreversible Hhrermesdiream i
twatrent ul mesmlrane Urmnsport. Moerve conducbion

Biopalymers und thelr Molecular Wiighis

Evalustion of sims, shaje, mileeular wwight and extent of
hydration of bivpolymers by varous S perinients
pechiniques.  Sedimentation eqililibeimm,  hydrodimamic
sretlvale, diffmion, sedimentalion velocity, wilcosity,
electrophoresis and rotatiorsd muotdins.

Infraction Mothody

Light wcallering, low migle X-ray peattoring. X-ray
thifrmation and photo srrrelation spectrmenpy, ORD.

Hewrks Supgpestod

L.

Prngijles ol Prochemistry, AL Lehnin ger, Wuplh
Puhirabyers:

DBisehemivtry, L. Stryue, W.H. Freeman.
Huschwmistoy, I, Vavid Wawn, Mol Patisrsan.
Baochomistey, Yoot and Vont, Joha Wiley.,

Duthines of Brechomiatry. KB Conn and PK Stimipl,
diilar Wiley

Fsurganic Chumistey + A Cheovenl Approsch to Enzyme
Action. B Dugas anmil . Penny, Springer- Verlag
Marrnmoleoles
Promibbes Hunll

Stmodture and  Functiom, F Wohd

PAPER - HI
Environmental Chemistry

Environment

imroduction Composition  af alimaspdere.,  Mertical
betmipisrwliire, bt badgel of the warcth almosphe
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mivTruaty K -
system, verlical stability atmosphere. Biogeochemicsly - i o1, Malliarmeide T Dlsness. shos e
cycles of C, N, P, S and O. Biodistribulion of elementa, bt s s ' ety
Hydrasphere ' Vi Fnvironmental Toxicolugy

Chemical composition of water bodies-lakes, sireams, Chemsdien]  solutiem By wovirnnments]  meadid
rivers und wet lands etc. Hydralogical cycle. bondgrardatlily,  privishon o decum poait| & .1. -I:'
Aquatic pollution - inorganic, organic, pesticide, . indissinal processea. Mhopal gus tragedy |-|i,.:.-||..i..,!'_||.|..
agricultural, indusirial and sewage, detergents, oil spills il islwanl Sewnro wid miamats tsasti .

and oil pollutants. Water gquality parameters- dissolved
oxvgen, biochemical oxygen demand, solids, metals,
content of chloride, sulphate, phospghate, nitrate and
micro-otganisms. Water quality standards.

Analytical mctheds for measuring BOD, DO, COD, F,

Jllallj\-r "'\EUHH! 'lllt"d

Emvironmental Chemy LR SE.  Manaban L

1"|i-i|-ln-r =

(nls, metals (As, Cd, Cr, Hg,Pb, Se etc.), residual chloride . = ,' TG, | minlry, Sharma & Kaur, Krishna
and chlorine demand. At
Purification and treatment of water., ' ¥ Erpvvnmmmntal Chertetry, A K {5, W iley Eastem
Soils R !--_I:..:ll.-h..:.ln.l.-ll“l Follution Analyss, 5.M Ehopkar, Wilis
Composition, micro and macro nutrients, Pollution - Ko , bl .

i1e . . R r - =lapsar Mothod of Uhemeal Anulysis, FJJ Welchar Vol
fertilizers, pesticides, plastics and metals. Waste L M Wiwtriird Baesboalih b1 Fal.
treatment. It s o A

|.I|'..|| rental l.lu.,::--hl'_"-', Eql I" el Leirddewy sl Flimes Iy

Atmosphere i Seienen Publication.
Chemical composition of atmosphere- particles, ions and - Elemental'  Analyweis'  of  Airdwrne  Dastlcles £l
radicals and their formation. ) S Lacdsterrger amid M Crealehman, Gordon and I..J IIIL.II
Chemieal and photochemical reactions in atmosphere, e Pubilleatiom
smog formation, oxides of N, C, S, O and their effect e} Envirmomental Chematry, O Taicd, W 11 F e _—

oollution by  chemicals, petroleum,  minerals,
chlorofluorochydrocerbons. Green house cffect, acid rain,

air pollution controls und their chemistry. ELECTIVE PAPERS

Anal?'ticnl metjhod.s .for mcasuring air  pollutants, Sturtents are required to selécl any four of the follow ing
Continuous monitoring instruments. vlevtive papers. Each paper will carry 0 sunrka, ’
Industrial Pollutian ! rpanoteansitinn. Metal Chemia e

Cement, sugar, distillery, drug, paper and pulp, thermal 4 hennorgande sl Suprnmalecular ¢ Frem

power plants, nuclear power plants, metallurgy. Polymers, Vlutainonganic Cher
(FENRERRRE g LR R T TR TrT el L.
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A Analylio Chemistry
A Lisgarnie Sypthesis-1
0 { tegei i SvmiHiests-T1
[} Hutrrocsddie Ll
K. Chemistry of Natum] Producia
. Medician] Chemiatsy
i, Fhyaleil Grganie (i stre
11 Chemisiey if Materials
- Computatunal Chermisiny
L Advaneed Guaai v Chemistry
. Liguud Scate
5. Malyriers
14 MNueclvar and Badsochemistry,

ELECTIVE PAPER - 1 Organotrunsition metal echemistry

[

11

Alkyls and Arvis of Transition Metals

Types, routes of aynthesie, stability and decompuesitinng
pathways, orgunoeopper 10 o e synthesis,
Compounds of Tran=ition Metal-Carbon Multiple
Honils

Alkylidenies, albylidyres, Juw  valent carbenes  nbod

rarbynes: svichesis, nature of tond, straetural eharsetsrigtics,
nucleiphific and. eléetrophilic mactime on tho hgands, role in
prgnic aynthess

IX

Transition Metal g- complexcs

Transition mistul - compleses with unsitarated onganie
madecylos, alkenne, alkvoes, Wlivl, diene, diens?, areim and
trenyl compieges, preparations, propecties, netume of
bonding and struetura) Tektures. Imporanl  Pesctions
relating to nucteoptilic anil electrophilic siisek on ligands
anl i vrpaese syrklussie

I

Trangition Metal Campounds with boods Lo Hydrogen
Tronattusn mega)l ey el wikdy Bonds b by idlruggen
v Homogenous Catalysis
Stchomelric  meclions  far vobalveaia, oo
eauiytic hydrogenation, Fmglor-Natls polyime mgatiog
alefins, entalylic roactions |nvelving earbon momaisdhe sach
oA II'I}"'J.F'-'(-II!."JL'I thLIﬂn uf olefitia | FrmELinT |,
ingepalladution resctions, aclivation af C-H [somd,
V1 Fluxional Oirgunametallic compounds
!"l'-i.'l.:mmhL,'r' nnd dynamic equilibom in compounds soch as
f°- alefin, T‘[jv ally! wiid diiny] com plexes
Boules Sugyrested
1 Principhes  and wpplsention of . Urganotrsianiton Motal
ithemistry, J 1 Coltman, LS Hegedus, J.2.Narton and
R Finke, Unjversity Sciencs Books,
S e Organemnietallic Chetiatey of thn Transition Metals,
i H.Ur‘nhml-, Jiihn Wﬂl'"-'.
i Mutillv-organie Chemistoy, A earsan, Wikay,
4

L BLM. Umiversiky Wangur 5

_——

Onganutnetallle Cheamiutre, B0 Mehrotrs anid A Simgrh,
Newr A Inlerpeliomnal.

ELECTIVE PAPER -2

Bioinorganic and Supramalecular
Chemintry

I

11

Metal Starugs Transport and Biominerslizutfon

Ferntin, fromsferrm and siderophones

Caleium in Biology

Caleam i Viwlnge ewlls,  prmnsport and  regulation,
moleculiar  dapects  of  [otramoleenler  Fieocesses.
extracellular Inndiog proteins.
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[ Metallswrneymos

i e evimen- enrhoerepmpitalaee aail carbanic anbyl o,

[rert ey cabnlisn (wrovolese anid cytschmme P51

Copper  Garymes. sapervaids  dismatese  Molybdenam

axatranaferase  crEymm- wnhme  ooedess  emayme

vebarmiy M,

Iv Metauls Nuelete Acid Inte ructions
Metal  joos  aml mets] pemsplex intersetiens,  Setal
o e ges-n el acide

v Metals in Medicine

Metn] deficieney and  disease, woe offecta of metals,

mlaly  ueetl  for  disgusds amd chemnterapy  with

prrticalar felecmice L pntcnnees drujs.
Vi Supramolecalar chomistry

Coneepls and Yangungs.

(Al Muolpcular recognition - Moleeular seerptins for
iMermml  Evpes 0f malesules  aneludin - smsonre
subwtrates, desym aod s¥nthesis of soreceplor
mokecules ood prultiphs recogmilum.

L Supramaleoylar resctivity and ratalysis

TH| Transpory processss dncd carrier design,

11 Suprnmaleeular devicw, Suprrimoloular
phitsrhemistry, supramolecular  @lectrme, (o
il st oching devioes.

Some  exarhple of sellassembly it supraossleealar

iimatry,

Boaks Sugrgested
i Prisciple o Didinomgaiie Cheamatry, 54 Ligpard  and

JoM B Universily Sewnee ook

Bilotnorganie Clhisnitry, 1 RBertit), 1R Gimy, SuLLippar
wintf F 5 Vnlentine, | Iniversily Soence Hooks

o

7 50 M D inivwrwity Kanpaic: 47

o -

Invrgarile Bushimlsiry Yols, | Al sl G 1, Eiebhoen,
Elaars s,

Progress i [norgamee Chemiibey, Vold 018 pmd 386 Ed
Jal Lappand, Wles '

Bupramolecular CHemutey | J 3 Lebio, ¥CH

ELECTIVE PAVER - 1 Photolnorganic Chemistry

[

IT

i

Iv

Basics of Phrlschomistry

Alsorplion. ciciation, photocliemmicnl lwws,  quantom
yreld, lectranically exrted st il
trnm rmrasurements  of the Umes Flaal  photalvem,
stuppeal flow technugue. Erergy dissipation by maduative
il ponerndiadive  prodesies, aimorplion specirn,
Frunck tondon prmesple, photoctmion] stsges- prommmy
Awr] sepanilpry procosses

Propecties of Bxelted States

Srricture, dipole moment, wod-buse atrengiha, reactivily
Mhaotechem ol Mnetirs-raleutation of rovess of cslia)se
prvemsses Thmolectilar desctivation. quenehing

Excited States of Metul Comploxes

Excited states of metal eomplexes: rompurison with
argatic compiainila. Wleetronically excited states of metal
complexes, <hange-tranafor  specira, charge  ranafor
excitatims, miet huds for pbtaining chamge traisfer spestea

Ligand Field Photochemisiry

Photisetibstituition, photoocidstion  and photoreduction,
Hubility anil selectivity. zero vibeations) levels of ground
ntate pnd cxcrbed state, energy cantent of vacited elate,
dips, IEPW ) apECtiesaniie  ererEY, devabipment of the
cpudbieena fisr redox potentinle ol the ecited statis

Hedox Heactions by Exeited metal Complexes
Etursgey frumafor wnider coondiomne of weak pa el ned
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struny inenraclen-excplex formution; comlibons of the
exibel slates 10 be uselul = rrdox resctants, excitid
glectront  lrondfer,  wetsl  conipleses gk glirartive
ennibiclates 12,2, bipyradine i Lol phenonthrel oo
comiflexest,  dllustraton  of  redunng - and ik g
charmeter of Huthenivimd" th peridal camplew, snaipuitislon
with Febipyd sile ol apin-erbit esapllog.life e of
theme complomes, Application of redox processes  of
eleetromually  ewited  slales  Jior calalybio  prrrpesees,
braneformation of [vw efergy rebctants ot high steryy
prochucts, chemien] snergy inta Jight.

Vi Metal Comples Bur;ﬁt_i:en
Mital comnplex nmiitiur., wleciron relay, mewr] oollodd
=y lems, semtpmtdiclor aupperted metal o ocide sy dlems,
walar photolysis, nitrogen fixation and enrbon disekde
mhdElen.
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L Coneepls of Inorganic Photochovmistry, AW, Adamsrt 8l
" 1) Flaischaver, Wiley:

- Lnomganae Phutochemistry, J.Chonl. Edue, Val, 80, Nu, 10
ekl

7 Progresa in Tnerganic Chemistey, Vol 30, Ed. 81 Lipgucd.

il

4 Cimmehination L'-'hr.’m_ Hows,, 1Bg), VYl 39 1921
1GTR, 15,321, 1000.97 354,

5 Photsehimistry  of Conrdination Compoumls, Valzan
and V. Carnaaitd, Academic | ress

# Elemwnts of Inomgiie Photechemistry, (i Ferramli,

Wiiley
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Analyticul Chemistry
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Introdduction

Robe of analvticn] ibwmisiry, Classificution of smalyis)
o U o mepLinmm) esed pnil jrbrumenial.  Types  of
mutruenmial anaiwsis. Salerting an analytionl method.
Neatnrss and cleanlipess Labominey operntions and
pructien Analylical balsnce. Techmgues of seighing,
arrors Walivmeloe glessware-clianing and calibmation of
glassware.  Sample  preparations  dissolubion  and
derompowilion. Geavimmine Lechoigoes.  Seleetmg  and
hundling of reagents Laboratory r|.|.1m'l'jll:-r.[i;n1 Salety a0 the
analvtien] lnbarstory

Errors and Evaluntion

[Teefinitbim  of  beree o omein fgad moeding

preewion-ntandanl devauon pelatye standaed deviaton.
Arcirmoy-abmalite ormr, pelative sreor. Types of error in
it Lad inta  detorminate Leyatrmaticl,
mnubirtermmuile (ot random | il gress. Sourom of ercoes
anit the eifrets opon She ammlrtica) mesialis Muthils for
reparting  aialyuical dile  Swetletaeal  evalyntion  of
b ool rmrs e wrrar=s . T dses of stilistics

Foml Analysis

Momture,  sah, ude  prowon, e, erede  Thoe,
rarbohydrales,  ealdum,  potassian,  ssdiom el
plusephate. Food sdoliraton common adolteramis in
food,  coleminatzen ol Cfood  stafle. Mienssomne
examTnation of Temds for alidiermnts. Prestlcde analis=is
fiewd pirsjueis. Extraction Al purifirating of wmple
HIP'LE  Gas  ciramnategeaphy far orgsaophesphutes
Thindaywr  chiromatography for  Jdencihontion ol
ehbrrrnatind pestivules (v sl prodocs
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Analywis of Water olluticn

Urypin of waate water, 1 ypes, water pollutants amd vhear
effrcta Radirres of water pollibiomalemesbie, Dnhistesil,
pgrienllural sail oand radiosctive waates ae sodirces ol
pollutien  Dbjertives 01 anabme parameter for apalyos-
evlower,  tarbidiny, tedal  solide, cenductaaty, actdity,
alkalinuty, hardricss, chivnde, sulphate, Voonde, sles,
phosphates amd different formes si oitnsgen, Heavy motal
pollutten publu:  health sgaficane o Eedgoam,
CHOELLN,  Capgeef, lﬂl-l-l.. Aafer, HERIEUDIews, TRErTUIY A0
ewerie. Comeral ey of instramental echmoues B the
analyis of jwavy molala  in omgueous  sysie.
Menauremants uf T30, BOEL aed GO0 Pratmides m wilior
;IIDHI.J.LHH!.H mrrel a.'lJ'lI:Il:h'lu._ Water  pollution  |[Ews arnl
stardards.

Analysis of Sail, Fuel, Body Fluids and Drogs

Analysis  of waill mowture, pll, toud  mdrogen,
pabmpbuernis, gl lme, jiogenid. suangaiee, sulphiur
and alkali salts

Fuel amalyuis sl liegoid and  gas, Dumote  and
prmsmete analvas heating values gracditg of ool Liguid
funle-flash permt. wrbine pont, eetane number end exrhem
pemidie Casenus  Jwdepreduser  gas oapld waler
rmern lnrific value,

Climical cheminbey @ Compessition 0 Bl el laetion and
prsssrymlon of  samplioe unalyeme oo
eleebrilyton, Bl ghoowe, bilos) e nitrgen, wore wond,
albwvniin, cghsboilins, laehnurmies, dewl  and  dlksling
prum phaislases.  [nunousassay:  proociphs of  rsdio
mrmanmesssy  (HIAY and appdiestines The blosd  goe
analyaistrsee olineinis o the lrady.

Drug analysis: MNorectes  aud  dangrmoes g,
LasaiBestion of divpe. Bereriing by gas apd thes-layer
imrommtograhy and spoctroplodum el o are e e
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i Analytival Chesiapry, (.0 Uhnstuan, J Wilsy

i Futilamentals ol Analvileat Chenostry, 0, A Skossg, 110 M
West and Fif. Hidler, W H, Saunders.

) Analvtizal Chemitry Principles, JH Kennedy, W.H.
Sauindore

4 Aualytical Chiamptry-Frinciples and  Tochnigues, E.6.
Tmnge: Foemtane Hall.

3 Frincoies of loetrumental Analywis, DA Shoog and J. L.
Laomey, W H. Saunders

i Principles  of  Tnstrumemal  Agadysin, DA Skoug,
WOH Saundiers

¥ Crusnnitative Anslym, A Dt I snd AL nderwood,
Preaties il

b EBrmrnnmontal Solutin Aiabvels, S5 Khopkar, Wiley
Eastermn.

1 Maarr Coneepts of Annlyteal Cheprietry, SM Khopkar.
Witey Knatern.

iU Handbeook af [nstoumental Techriques For Anabyetical

Chemietry, F oSl Preosdas EHall
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Urrganametallic Reagents

Principhe, prepammtions, propertios il applications of e
Gl lerwangg di nrgasiic synthesis wiih mechamislic details

Group Dand 1T metal orgnmie compoanids

[, Mgz, Eg, 1 0dL Encane Ve mompoucds.

Transitivun mmiails

', U, N Fo, Ca, Bh U and T eompmiinics
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Axtrines, Byrlrasinies diwl wiphados
Crradatione  wilh  muthenoom termonode,  edobensens
i et anil alliuen (113 pierte,

I Reduction
brtroduetion. DRl reluctive processes
Eludroemrbmpe  alhanes, wlbenvs,, aliyms aml armmatic
ringn. .
k] o peiedss @ldebydes, etores, prids anil thelr
derivatives, Eposided, Mitro, silbeeso, w50 and Gxine
T

Hydrogennywis
Y Hearrangemenis

Girneral mechonbstic  consideratwons-  aplore ol
g rmtdon, sigtatory aplitedy, meawry elfbels

A detaibed study of tie fillowing renrrangrments

:'ll'.lﬂl'l‘||-1_:ﬂ reraboe WougnwesMperwoyan; | bt Ty
Henzil Beneilin arrd, Favorskih, Armeli-Blatert sxmihitiin,
Moher, Deckmasnn,  [Difinen,  Clertii, Sehnidd.
Rasyer-Vifliger, Shapirn roactnm,

v Metallocenes, Nonhenvenpid Aromatles and Polyeyclie

Aromatic Compounds
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i Ehislerny = ol betee Maketusfis, EAERETITT WA B rimin
4 Samia Medh i Miebals  af | gads E}rrlth}-m. W

arrithers ambridge Tiiversity Press.
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Sandberg, Menum Pross
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& Holdds {hemuery of Uarbon Compounds;, Ed 5 Cofley,
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Opganic Synihesis- 11
! Irisconnection Appraach
An murodortion o synthons and synthetic m'{un‘mtcfnh.
ol Loy Pid aatd apprauch, furs il rui

loter-canversinna, Ui lpuiriance af th order af events
arganic symithesu, one grosg X and two grooup CX
disconmmctinis,  dhwmossloctivity, reversal o polarity,
.;:.'.-_-i:r_wﬂ_l_juu it wonne syathesia.

i Vrotecting Gronips
Principle of protscuion of dleshol, mme, carbenyd s
FETTE Y] T

m Chne Uiroup U-0 diseoomeetuons

Aleutrods smod ks ) uli‘uFl.H:II'IIiI-. meeiimrtrctenly. Adkene
synillmin, wae uf sewiy lines and shiphotie mtro oomspon ricla
in orgsnie sy nlbes]x

1\ Two Group C-O disconneciions

Thisls-alder reection 1 3-difuncuinnalisesd eompounds, -~
ursaturetesl  cibony| comijaniiils, il o snpbony)
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pcdilitdon moil Hoksnsen wonnlaion,

vV ‘RHing Synihesis
Salurnled] hterocaches, synthess of 2 4§ and 0
mrmbered  Arges,  arometie  beteroeyeles o orgisi
esnithenm

Vi Synthesis of Some Camplexs Moleeules
apghcation of the alwve wn the synthesis of fallowing
L i erel b
Camphor, Langifoline, Cortizone, Heserpine, Vitamn 15,
Juvabione. Aphidisalin aml Frededimamyeln A

Hoaks Suggestod

1. Ereingrang £ irgmic Symmtbies e 5 W armen, Wilss.

! (rganse  Syrathesis Dopcapt, Mothids  wnil  starting
Materml, I, Fuhchop and G. Pengillin, Verbngge VUOH.

a Some Medorn: Methode of Crgome Symthesis, W
Carruthers, Camnbmidge Uiy, Tress

3 Mudern Svnthetic learuons, LY. House, W.A: Henjurmin.

a. Advanced (rgande Chemistry Renctions, Mechamsms snd
Straetnre, J March, Wiles

a I'rinmples of Organie Synthess, B Norman and (1 M.

Clvseey , Black s Academic & Profis=ional

Ailvaneed Fhpemie Chemétos Part H.. Foa Uarey miut 18
4. Sumllepy, Flemim 1'ress
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Heterocyelie Chamistry

1

Numenelature of Heterovyveles

Brplacesmein s valrmi b e L re
iHautzseh-Willmen  gyatem ! G monoeeyelie, Riked and
Lendger| hertpoocyiclbes

L 5.0 KL 1 dversity Manpuar Bfl
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Aromatic Hetermeyoles
Cietsesnl  hermes] beluviour  of srematic  heledocyclo,
elassifrntom  (stroctural sype). eriteria o aeomatecity
thond ugths, nng curment and chemiod shifts in 14
NMIL- spesira. empriul resstianee stengy. delomlization
atergy sl Dewar  ressnance energy.  diamagnetic
e Ly e Lo

Hetrmuminaiy  resctivily antl lautomer gm0 aromalic
|‘h"!i-r'|I,':-'r|r'l

Moan-aroratie Hetefweeelos

Sermin  bond  angle and tarsiomal  sbeaes o shesr
conuirguences bu sl cing heterneicles,

Feadnrmation of sa-iembered Dotepssyeles with refirenee
Lo minletuler  seereley,  barmier L FIOE  nversion
pyramidal nvetson el 1.3, dhmmal internction

Storeo-oleetronie ellicts. mommsere ol reded e,
Attractive  nteractinms: h_rﬂr'ng_'w'rr bmdirg oo
interrmalerulnr nuelmphilic: electrophnhe mtoowetions.

Heterocyelle Synthesis

Princple of Heterocyelic spotlbss involving tyelization
retmetyond and cyetumibdiaon rrections

Small Ring Heterooyeles,

Thresmwm tarread wivd four b remd
helemeyrlresynilieis  and  reactions  of  aziFdines,
ctranes, thiioaned. dzelidines, ol nes and tRirtanes

Henzo-Fused Five-Membered Heteraeyeles

Syrithesa andd seachons neloding medssinal appleetions
oo benroparrn|ew, Tenzmfuran & ani ben tothmophe e
Mesieionir Hetermeyoles

Uenerdl  classiliention, cheatey @l seme  |(mportsot
pisiir-giifide - hudmneeyides wl 0 DepeAl imd B oand thers

aplan e
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VIl Siz-membored Hetermeyveles with One Heteroatinn
Sytibhess el wescboers of goors Lo salte amad prrones ol
Phaeir coinporssion with gpyridinium & Udupyeylivm silis
anil pvrdoes
Symthesis  and  resctions  of guinobeinmm oo
benzopyrylium salts; cvamarms mind chromones

IX Six-Membered Heterneyelos with Two or More
Hetoroalioms
Hyntheals sl reqotinms of dlasings, Wadinirs, ol barities
il Ahi mgi s

X Seven~and Large Membered Heterooyveles
Synthesi= gl reactions of seepioed, oneplioes) Shiviines,
dimzopines  Lhineepimes, nmones, diggommes  discosmnes
anidd slithrisseziies.

hY! Heteroeyelic Systems Containing P, As, 5h and B
Heterocyelle  rings  contnining  phosphorus:
Introdizetion. nomenchabane, synithesis and charmcoterstios
af %.oand B membeeod  oeing lj!f-l"'ﬂ.l.l--Flhl'llFllil:lllul||1I-\|
phiaplioryies, plusphalnnes msd phospliola.
Heternevelie  rings  contsining As  and  She
Intrsduetion, syrthedls aml chorscbensticn of 5- upd
H et el ring wyvlemms
Heteroeyelie  rings  containing DB intooducting.
eymthos, rectiity and spectral charctenstics of Jd-4-
] B pavipulered pagg oy elioms

Hooks Sugesied

i Mutersiyetic Clemistey Vol 13, B K Gupe, M. Kusigr

and ¥ Gupta. Spooger Verihge.
The (Themistry of  lletetsereles.  TiEwhner el
HHavpimann, Thieme

Heteroesche Cheinistrs, DA, Tmole, KD Mdle mud 15 F
Smith, Choproan Aod Hall

80 S L bt W g B

Hoteroeysiie Chenetry, T L Cikehpe, Loggmun Senntific
Teelinml

E S| oy oo £ Mot pimevede Cloisbes O B ."i'nwh'mnrl wriel
W Pawdler, Wiley dnter Scienes.

An loteoduetin te the etereevelic Compmunds, B K
Actmwin, John Wiler.

Compirehengive  Heteruepelic  Cherustry, AR Raimizky
and W Hees, ede. Femgeman #rrss
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Chemistey of Natural Products

I

Terpenaids and Carotenobils

(lasaifientiog,  smnescliture, oceurmence,  wolation,
prneral meliods of stricture determnation, ssoprete ruln.
Stryeturs  deierminetion, stereschommstey,  Bioaynilie
arid synthesis of the fotlowing represenwtive molecalee
Citrad, Geraniol, - Terpnosl,  Menthinl,  Farmemal,
Zingivereie, Santinin, Phytol, Alsstie  achl  and
B-Crotnne,

Alkalaids

Definitbop, nompaelatoee wod  physlobigdedl  aetion.
pestirrence, asliting,  g@meml wmethods of  structure
plucilating, depraadatim, e Reataon tascd on piliogen
fimuroeyelie ring, mbe of alkelodein plants.

Siructiore, storeochemelry, synthesis and hiaynilweid of
thit fulloweig: Ephodrne s b Conviise Nivolum. Atmji,
Wnine and Morpione.

Hioroids

[sccurrence. . pomenclature,  hasic  skeleton,  Thels
[ rveearfare Wind st peoc|iemiatsy.

Teilgivo  strocture  determatmtion sid - syotheas ol
Vmalpmiemal,  Thbe o aclds Andmulemme,  Teetuaslsroos,
st Progesteoie, Aldostirinee,

Biissy ot besin of stirnids,
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Plant Pigments

frurrenos,  poamene ety il H'r-rnrrn'l mekhaode 0
sbrliciure  chrternaiueibiog,  eslaties sl swaidussls e
Apigvimin, lantasalri. EHirrrirkin. Myreoetin
Wt glueoside, Woean, D nndzein, Tuten,
Avrvusin, Cvamilm-araliiosile, evanidin, T1irsitilin

';rilmr.nlht-m ol Mawnnosde: Acetite pathway and Shikamy

Sl partli sy

Porphyrins

Structure and syriihesie of Hemoglohin wnd Chlorophyll.
Prostaglandine

Oerirrence, poommnclatiore, elasn fendiog, bogeneais and
phpsiologieal eTees

Syinthiowia of PUE, and 1MGF,,

Pyrethroids and Hotenones

Sprithents 300 reactiome o Pyrethrmile and Betenan.

{For sbructure wiucolntion, emphass s to e plared on the
viss U apectral parameleos wlinrver puossible
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Notural Tosdtects: Chemndley goid Binlogienl Significates,
J Mann; B3 Uavidson, 4 8. Hobbe, DY, Hanthrope and
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Urgunee Chemistoy, Vol 2,1 L Finar, ELBS.

Stermseiective  Synthems: A Proctienl  Approach,
M Nogermali NOTH.

Hoidd's Clomaetrs of Carbon Compunds |, Bd. 5. Caffey,
Elpwvaey

= AL Umiverwity Kanpar o8

o Chmmstry, Hinlogenl and Pharmacologial Propertine of
Mebictnal  ™ants  frin the  Amoricas, BEd Bunt
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4 litrabuction o Flavonoids. BA. Pahm,  Harwoos
Acadpmue Publishers
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Medirinal Chemidtry
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Pesojupment ol new. drags, procedures followed (o drug
demgn, rononpis of lead compound amd lesd modification.
concepts of predrugs ol soft drugs, etruelisne-activily
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resonance, inductwve elfion  sstenam; hmoascetorism,
sputisl  eormfderations  Theames  of  doig  sctivity:
stcupancy Lheory, malr theory, induecsd fit theary
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Elemesilary trestment of drug recoplor  nteractions.
'hymierchenmicnl  parmmeters;  fpoplilieity, partition
warfTcimt, alectruine ionmEation conslanls, stone, Sheiton
ani surdhee gtivity, parmnisters sod o redox potenilols
Froeswilsan  angleein, . Honsely sualyes,  rolatiooships
teetwoen Fres Wilsm uod Haosch wnalyss, 14050, ED-50
[ Mathematical derivatinns of wguitions excludel)
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eieer. - Mlention of eanolybe antibeties s martoty
uh bty
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Local Antiinfective Drugs
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peedcilling 0, peneillin Vo ampialling smesyedhin,
ehlneamyplirnzol, tetracyvelin nod
AL ER AT,

ewfibin e ot

Iioks Suggestod

1

Intrmlurtion 1o Medmal
Wik HE

Wilsen Andd Ghavald®s Test Faosk 6f Organie Meelicinnl
ard Pharmaceutival Chenriatere, Bl Robert FDorge.

A Invrsdiiezem Lu iy Design, 55, Pandevs amd oJ K
Do msele Mew Ao Liibrenational.

Nurgers  Meemal  Chemistry and © Urog  Disdevers,
Ful B Chapter-8 gnd Che A, B SUE WollT, John Wil

Commlman  and  Gilmdn's
Threrajmaitic, Mt iraw-Hill

Chmioatey,  Adsrngmog,

Hharmucoliggeml  Basie  of

Thi Theguine U hemistry of Deug Demngn und deig Action,
HH Silverman, Aemdome HPresss

Htravegees [ur Organe g Smthesis and design, 1
Lialsiteer, Jofin Wilisy
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Physical Cheganic Chemistry

Il

Coneepls of Malocular Ochital (00 and Valenoe
Boodi VB Theory

Tntesdtietiong s Hiteked molselar sbiilal (MO met i o
A mana ta explam osdeen theorebical meth s, Advaroeed
pechmgues i M0 aod FMO theory, Mitcculac
iechafiion,  seomyl ompireml  moethods and ab oanda and
demaity  fuscvional methods Scope und  limitations s
deve ] ot utational pogrammes.

Quantitotive MO theory- Huckel molectbiar ofdstsl
ITIMEY roothaod as appliod o ovhens, alvT nod butediome

Quutlitative MO theory- lonisation poiential. Eleetran
affimitise. MO energy lovels 1 irhital symmetry, Orhilad
intermetion dingrame MO of simple organie svetems. such
an othone, allvl, batoliens, methane il methy | grogs
Canjugation and hy perconjugation, Aromaticity,

Vulener bond (VI configuration mixing diagranms.
Welstiwnulup  lsetwien VIV comfigurstion. mixing  aml
mance  theary, Heseen pioliles  Polentisl TR
dingrams.  Correecrosang  modeloatur of  scetivrtion
bmrrrar o chomicad meactione.

'rinciples of Renctivity

Mechaniste signilivaioe of erifropy, smthalpy and LGikh's
frew mnergy. Archsrmius eguation. Trogeilim sasle theory,
Lisrs of sctivalion parmvelers;, Flummand's postulate.
HH“'H'E'DIM—] I|||||'n.'_-.'| ['|1'Il'r|.".|1'||4'. Potoniind I!I'II-II'H}' surlace
mode]. Mureus ieory of elpptrm franefer, Hoactvity and
s lircLiv il prenciples

Kinetie lsotope Effict

Theors of imgopee wllvcts. Pomomry sml secomiary Rinetie
inedepe  effrets, Hna'rl_-. abinim  pmtipe effpcls IIJ.':l.l||:|'|r|.:1'|:|;|
et Sl cfecta

U5 LLM. Lorersrty Ranpr Fil

v

Vi

Vil

Biructursl Efects on Reactivity

Linear froe ciergy relavonslups (LFERD The Hommett
pipmtions; sobwtityent  oenstants thewres of substitiaent
by, [nlorpretabisy of 7 values, Heiclioy esggebaiit o
|Yevidbions from Hammelt equation. Dual-persmete
rarrelapons, inducuye subsutuent constant. The Tall
mimbed, my and o scabes

Salvation and Salveat Effects

Qurliative understanding of solvent-solute effects on
medrbivity Thermsdinainls frstdsare ol sabvatior, Fffeeis
of  solvirbion mn reaction mtes aml equilibria. YVierious
pmpancal  grlisoes  of  solvatiom base] o physical
properites, solven] serallive reacblon fate, spechfosnglc
properides und soales for specifiec soilvation. Tlse Tl
gilvation aciles o mechoinitic dtudis  Salvenl $iTeets
from the comvis e g e

Acids, Buses, Electophiles, Nucleophiles anid
Catalysis

Arul-base alissociation. Elstranic and stometvenl elects,
aciiliny and haaiciy Acidisy  funcvens  and  thelr
applicaliome Hurd  atnl  soft aods omd lases,
Muglunplubiety  sienlis Miprleolupaciiy, The  wffecl.
Armbivadioro puelenphiled, Arid-base painlyeis- spoafic wnd
generml catalywie. Hronsted catalywm. Niuclmphille aad
eleetrophific cula)ysis Calalpsis by pog-ervalint Timiling
s [laronlalyva s

steric and Conformational Proporties

Varuy type of =ierie stroen amd ther inflwence on
remelivily Blene acreleralion . Molecular inessureminte
UF miepie el Tecue upmm celes, St LFEH. linformationl
barrier o bamd  mtation-spectroscopic  detecgan ol
mdiviilinl comformers  Acyclic aml mopeeyels gistuns
Halathon prousil partial doutle leods, Winstein-Flolies
ard Curtan-TTamomets praneiple
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Vil

Ix

Buclinphilic nnd Electrophific Reactivity

Structiral. mml  electronie effecis on 8N, and SN,
trictivity.  Sobvent  effiwts. Bt Eotope  efforta
Imtrnmalecilar wemetance. Eleetron tramfor astune «of
SN remtaon Nucksaphiliony anil S5 reatlivity beasl an
rurvem cremsrigy moilel, Helatioilop betvween polar o
elecinm  rnmafer  rescuons.  BHNG mechansm
Etest rophulic meactivity, grnneal mechasinn. Kinetic of
el EE.J,_'M' primrton Srockiral elleebs wg potes il
sulmctivity.  (lurve.crossing  approach o elsctrophihe
rrmELvIEy

fladical and Perievelie Reactivity

Radical slability, pelar nfliences salvsnt and  stene
pifegia A rures coroesing appronch Lo radiesl addiviom,
factors  pffecung  barmer hewghos in additions,
feprrosrtect i ity in mailleal peartbnis .

Renctivity, spocifictty and peoreslectivity m peneyclic
el bans

Supormuolecular Chemistry

Properties of covalent bonds. bund langh, inter hanil
anglen, force constant, baml and  molecalar  dipole
moments.  Moleeolor and wend  polarzablity,  Ywand
tissccintion epthnlpy,  cotfopy. Intimmoleolar  foroes,
hydrophobie offects:. Eloctroatulic. anduction, dispet=on
anl cekinance cOrTEy, magnele nterectmns, magmitiadi
ol intersctio whengy, foroes belwoerd mncroseapit bailies
mrcalium elfects. Hydrogess o

Prinrtjiles af muafecuilnre association aml drganization
panrplified 0 Biologgead moemmnteculm (e enames,
nucleis weidn, membranes anl ol sestemns ke mbisellies
] vesicles Molseilar reeepiirs wid desigin privcples.
Cryptands, ceelnpnanes, cojixnmibek,  cyvciodizinmes
Supramatocular  mestony sl aetidlvse, Moleenbor
channele anil Lrapmport procesers Moleedler desvices anil
el e fLn 0w

Cohed M Lareemity Batgdr i

Books Suggested’

1

(=1 I

=1

Molerular Mechanies, 1! Burkert and N 1. Al ACS
Movogruph 177, 1753

Dlrgmse Chomins Back of Ofbitals 1. Salum mid W1
Jorgnnsen Academic Pross

SMechanism and Thenry it Orgnuwe Chemrdstry, T H. Lowry
And K1 Hichandsan, Warper and Row

Introdietion  tn Thearetieal Crganie Chemistry  minl
Maolwoular Modeling . W B, 2auth, VOH, Wemnbmim

Phyairal Organict hemistry, N Sdssace, ELRS Langmar,

Buprpmoletular Chemlalry Contepls and Perspectives,
M Lehn, VUL

The Thesca] Pasie OF Creggame Chamistry, [T, Maakill,
Chafrd | forverwity, Foess
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Uhemistey of Materials

Muoaltiphose Mulerinls

Ferrmiie alloves Fel phase tianefarmntions is fereons
alloy=; wtainless dtewls, nomferrmm allozs propertics of
firrons ani] pos ferrous atlopd and their applications.

Uilasmes, Coramics, Cumposites and Nanomaterials

li”.il.uqy atote, glass  formerd  and glugs modifinrs,
apphicatione. £ rramie etrnctardd, mechanical properies,
glay prodicts Hefractores, chamitorm@aboma  prmpamies
and wpplieations.

Hj.l:‘ﬂﬂ:l'li:‘ rosim i bisa:  clifpee iz sl ngt R el arud
particle-tuinlorced Filirar-—red niflinned crin pasitios,
EEL BT Tl PR i L MNinnervelullipe pinase,
pET s rstion proced i, sperial properties, dppl s
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111

Vi

Y11

Thin Films and langmuir - Blodgett Films

Proparaton lechngues, evaporation/spialiering, shemizal
proscessnt, NOCYT), solge] ctc. Langmuare - Bhelgewn § LI5
Film, yrowith tectmnoes, photalithoegrapby, properiics and
gt st o thin wnd LI 1 boes

Ligguid Cryaials

Memivurphic belmvivar,  thermatropic [gusd  orystals,
positinon) arber, bopd srigntatonel endier, pemate and
smevtie  rsepisees, smectic  oemalie dreneteon andd
clearing wmpersiure bomeiltome, planar sl schleren
tezbumme,  Pedsted pematios, chorsl nermabos,  mebsclar
prrangement mosmecte & pml smectic [ [1!'1"--1-, -:aT‘.n‘I.h-:||
properties of Fquad cnvetals Dielestrpe sasevptilalty amil
dislectrie vongtania. Lyotropie  phasess  apd  Uhelr
dsecripiann of oedering in lugaul cry=tals

Palymeric Msterinls
Molecular  swhape,  atrgchune . amd  ponfiguretion,
eryetallinity, stives stomn bohaviour, thermal belussiiue,
polymer [vpes wnd FHaie apmilicetione,  oonliecfong st
ferro-shectne polymers

lonic Conduciors

Typea 0 o pmitbuctors, meelisnism ol ot conluelinn,
iterstitinl jumpe (Frepke] ) vocancy mechasin, iMoo
supertoe condictors; plass transitons and ossheoms
af eendoction 0 swpenonye cendortors, remmples oo
sppilcalliis of v enndctaprs.

High T Materinls

Dheleer perovakites, hugh T, superecssdurtivity (6 copratin,
preparation and charctenveien ol 12223 enf 2204
matermls,  aormadl  etete properies;  Gmsatropy
tepyperalire depepdencs ol pladircal esistadce ppteal
phetion  modes,  poperconduciuy siate: hoat  chpacity;
cohwrmpce  Jength, wlostac cmstants pl-lhll:'l.l'l'l'l Irfurt immweis,

U B M. Lhverniny Eanpar %!

VLI

1X

Micrewayy abeorpion-parring and milligap siruetare in
Figh T puatteriale, applicatmns of high T Materyals

Mawvrials for Bulid State Devices

Weetilimn, Lrasslltors, apacibors - IV YV compeumds,
forw it i enmbooma] quantam sirectires) apticsl propertie.
Urgnnic Solids, Fullerenes, Moleeulur Deviees

Ceomductung organics, arganie supereamlietons, L) L
LN oTERTal materuals

Fullerones- doped, fullerones us sopersoniictors.

Muloculor  rectifiers and  transisbors,  artfcial

photnsynthefic - deviees, optical  steragn meinory  and
i brhime— ae fivers

Nanlthear nptics] mateniale nonlinear optical effocts,
weeidid o] thond ordermoleeadnr hyperplnrisability and
sceend arder electne susceptibility - materials for second
and third harmemie gmernton

Lonk Suggested

I

solid Seate Phvsice, NW. Asherolt and N0, Murmin,
Saunrlers College

Mawmm] Sevnen il Fngiaeeriig. An Tnteoduction, WD,
Calliater, Wiley.

Principles of the Solid Sitave, [TV, Keer, Wiley Easterr.

Matwerials  Soepce,  SC.Andemsnn,  KIN Lenver,
DM Al ] BT Hawlings, ELBES.

Thermatreme Liguid Crystals, Ed GOW.Grr, Juhin Wiley,

Handboak ol Liguad Cryetale. Kelker and Hale, Charmie
Worlg
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Computationa! Chemivtry

I Fortran/C Programming and Numericul Methods

Advanosd progrommirg fenttiems of FUORTHANA! Banie
Upriars,  discessing of algethire amd ermoms for the
follvwiiny vuenercal methods  Examples fpm clwmistny
should  te selorted far lustnibing e methods  The
Ve ey 1y peloet AN TIIREE of the Dodlrseliig oigbstngnes
eonteitlering the beckground of studenis, avuilsble tae
i

a Solutions of Equatlons
Pimection, regulir fale, Newton Rapheet anid gelaiel
mreiheds  (ur sulving il wpmatiaii | Al | lrahsew oot
equations. Cuivergeroe , Errors and o cond e

b, Linear Simultaneons Kguations
Gaussiun elbmination, Gauss- Soide] methml Gaie.
Jordin  methoml,  Pivaling’ stralegy,  Ferore and Gl
et ianing

c. Eigen values and Matris Tiagonalization
slacnlbi amd Hotbsololilor wieiliods | goalvsie ol mrmrs

d. Interpolation
Newlim  forsan) and  lsekwesed BilTarstre,  enlenl
dilference formulae Lagrange and FHersibe sobempasliaien
'alynamin] waggle probden

v Mumerical Differentiontion
Boluytion of wiiple differential sgualioas by Tavior series
ol Humge-Kutue oethale

. Numerical Integration

MNew'ton Diotes Formles. Biimberg ableammlmn, orrrs im
irn g ko foem i lae.

Thie sbodents afuoold ilevilop prmpuites programes for
maiTn ol ‘.'1'"" -||'I'|l-'i'\- [TTATTi ' BNL HI|'|='I‘|-

S8 nsveesiiy Koanpnr it

1 Hunming of Advanced Scientific Package

The wudents arw vaperted] Lo el hands an PR eyl
rinning & free s loeted gilvanmsd beved soentifie sl
pockagos nluer o frnd mtrcduction b the hasic theacy ani
melhelndory  ah initoy quantum ehemsen| prciags aucts
w A TTEETANY AMES wiily racefully dsgned exrrrses
Tor iNistrating variote fratioress of the packages, Heml
rmpincaldrnamicsSimulnomm | R A e BT WA
MOPAT CHAMM. AMBER, QUANTA we, Rasle vk oo

structure arbivity' relaticon, drog and eatilviis design ste

1 Introduction to Nevwaorking und Seurch using
listernet

i Froject

The stuldvnws will develog wtilites such as analyus of
speetTi, . shibnthin oo wehileh sl sayrlimurnd
Tulwrstirsy i theary exerrives Ly physienl, organic,
mnrgniie chetnistey oF paochemmloy. This it i iy
tadicatoy and oo yanety of somll projocts desiged by tha
tencher lased o Uhe intersst of the studeny and
enpulsilifives shoulil b workod gt

Book Suggosted

1 Compatational Chermistry. AC Norrs, Jehn Wiley

i Computer Proyramning in FORTRAN 77, RRajnruman,
Prantice Hall

i Numereal Analyms CF. Froghei, Macni .

1. Mumerick] Analyvaie. A Practiod Apgreach, M) Maren,

dihin Wiley
Numerical  Motheds  for Saenlisls  aml  Enginesrs.
AL A N, Thta Mo rae Ml
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Advanced Quantum Chemistry
Frerexguusite: Mithivmmo iow ul beast ug £ Furst Yoar HSe,

b
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1

IV

‘F

leve] 10 neoesssary AL lesst one PCoumong 4 stodernis
shralid b avuilmhle)

Theoreticn] und Computational Teeatment of Atoms
And Maoleeules, Hartree-Fock Theary

Hewnew ol the principles  of guagtuwg  swechnics
Bom-Ippenheimer appreximution. Slawee- Comlon rules,
Harree-Fuck sequation, Kempmans and Brillouin thearies,
Hoothan squation, G issian basis sets

Configuration Interadtion and MUC-SCF

Introduction to Ol full aod trunceted O (heoried, sice
ponsateney. Inteoductory trentment of coupled rlustor and
MU-50F metheds.

Hemi-Empiricul Theories

A review of the Huckel, EXT wnd PP Troatments, 2430
approximation, dotailed tredtment of CNDO aod [N100
theornes. A distussion of  electronic enenpes  and
propertice An intreduction te MOPAC ) AMI  with
hids oo pxpe o do peraoiial comipialacs.

Density Fuactinnel Theory

Permvation of Hohenberg-Rohn  theoonsn,  Fobin-Sham
formulation, & god Ve oepresentehilitoe; review of the
perrfnrmance of e sgisting local ey, Slaler Xa and sther

methoddl anedl  seplocul Ainetionels,  Grontment of
chemien] coneepts with U denaty fonctsonni theory.

Compuler Fzperiments

Cnmpuiter  expenmoents weog guentiam chemoasinge-
software puckages such pe GAUSRSIAND GAMESS ¢
MOPAL mod modeliog solbware g MM GAMIER
ATHARS] pLe

Hiwsk Huggusied

1

Mistlerm et Chambetyy, N5, Ustlaid anil & Sl
Mt FHI

(" S M Univernity lanplt Ti

an

Methials of Molweular Guantum Mechianies, H McWoeny
and B Sutelile, Academie Press

ety Fowctionsl Thess ol Atoms and Malssales Ho6.
Pary wnd W, Yaoe Osfund

Explonng Clemets with Elestron Strnuciuce Mellhals,
JoB. Foresmmre ahd E. ¥ rali, Gopssinn [

Henu-Fopumial MO Theary, J Tagle gpad 1) Heveridgn
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Liguid State

H

33

General Properties of Liquids

Liguide are dense gasen, bhauids as disordered sobds, some
chermdyibaunie  peldtons,  intornuol  pressure and s
aighiification, o [ipuis  Equations of state, eotical
constonts, ilferent iypes of mbormolecular foress in
lhgreids, dilferent poteniinl fanctisns for liquids, additivity
of peiie pralentinl approxomialion.

A classyen) partition Rietin Gor lqoids, corres pondenoe
prneple, conliguration inwegrml, configuration properiiee

Theary of Liquids

Thoury of lguids, partition fuection methoed o model
apprusch; aingle eoll wmelels, eommumal eoergy and
IIILL:I"UF;J}'.l LTI gnesdal, significnit slructuire model.

Distribution Fuoetion and Relajed Equations

Radial disteibutiein funetivg o lhel, equation of satein
erms of HUY., Molewolyr disirhation funeiions, pair
dastmbntion  Jusebeee Bedalomabiip betwesn  patr
hestrrbution Fusetion and paie polenbind funetiom. The TEG
erpuation, the HMO equoation, the PY equation; cluater
(R I TR I



s M5 Khemnbry (Vinal

184 Muethods for Structure Belermination sod
Computational Teehuigues
Spectroneop e beehimnpaes fue fegual depsamie slrctures
L L g, Seiibror u_ul! :":-m'_l s Llrcin g @ et rose|ly
Compulatien wehimygues Moate Curld and molecalar
d naniies melhusla.

v Supervosled and lonie Liguids
Sugwrroeled anl  mie bguiils.  thearies ol fruispor
properties,  0orn Afrbeniue behlvieur ool Rmaepeort
propertios,  coben-Tumbull  free wolume model,
eoifignratumal entropy meklel, Mucedo Lagovite hvbeud
mavile], gluse trunsiion |nosyperoeled Loguils.

Hook Suggested

£, An mermductian te Ligquud State, FA. EgoloiafT | Ammdemic
jerosd.

¥ Tho Dyramiie Liguid Swate , A F M Harton, Laigman.

X Introchzetion  to Statsstienl  thermodynamie, TG Hal
Aurbctvmer YWl
Tha Laquid State, J.Ad 'rrde.

5. Sygrhemit Liguind Bructures, 11 Byrng und M 5.0nhn,
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Polymers
I Hsies

fmpertance uf polymers basiw sonerpla, Munomers, fopeat
wnile, degres of pobpmiermzation, Livear. Uranched aod
AW prily e e clmemficatinn uf o lymurya
Vil beremunisbiein copudbsabiom, Wilibdnn, vaillenl eheadn somie
and coatdination and copalvmerization, Polymerzaion
conclitions =gl pelymer reactions  Polymenzation n
harmmrge T ld A 1) e erage tvrnls kvl

——

UM Univernily Kanpa Ta

1

m

Iy

Palymer Charasterization

P{Jl}'dilpﬂ'_ﬂiﬂ'l‘l--_ .‘l.n'TrlTRr mthereidar weiend COTICw 1]
Nuprbar, weighl al viscoaty esverags malsenila Weighia
Pulsiliapersity wod molecular weight  distsibnition The
prrticnl sgmlomoce of malecular wegght Mossursoen
ol apeleeular  weights  Fndgrop,  vissestty, [ighi
emitering, ocumsbic and  oltrseenteifigation  motheds
Analynis amd . vesting of  polymers-chemical analywis of
palympre, spretmecopie methods, Xomy diffraction iy,
Micrseoyy. Vhermunl analvive mil I.;l!'l}‘-;.ﬂ'_lt Ll gt Laeed g e
mhrengih, Fotyfue, topact. Tisr swsadanee. Tlurdviess aiil
nbrusies rewstamo.

Hirueture And PProperties

Morpholugy 2hil rrde in crrdlalline
polvimers-catifigurations  of  pilypier  chains.  Cresiyg)
etructurcs of  gslymers  Morphedlogy ol erystad]ie
palymers, straun-nduced morphology, orystalllzation and
me i, Uatwaer sliliedijpie sral phy=ical
propestios-cryrtallins melling poimt T, melting punts el
homogomeoos serios, elTmct of choin ﬂ;_-air“!“r_-.- a._.r_l_d abirr
slene fmitors, walpy oend beat of fisbn, The  glass
transition tempecatuce, T relalionship belwoen Tim amil
Te officts of moleculsr weight  diluents, chomieal
siructire, chdin topeloagy, Uranching and cross [inking,
proparty reqEceimeile i polyener Oilaxstion.

Polymer Processing

Vlwstics, elastomers amd fhres Compowniding Prooessing
Techmigques; Malendoring die casting rolalionn] casting,
ol esiatingy, injertion weoudding. bl soakehing, eatralil
wmonidieg, thermolorming. fuaming. reinforcing and fles
STV

Propertivs of Commerciad Polymers

Pobpathybne, polivs ) chilormide, polsamides, el yesters,
plienolle  peeiite, sppry  resbhe sl gl pelymer
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i
Fumetional palymers - Firr tetanling  polymees awl
electiiedlly condurting palymers. Blumedsen!  polviners
enntact wone, demsl polraeees arulic] reast, bnlney, 2lon
and Erbiond rells

Houks Suyested

(1} Textbook ol Molymer Seienee, F.W _Bdlmeyer: Jr.Wiley

1 Palymer Sewren, VoH Dioworikar, N Viewsom thao ol
Ji Brvesliting, Wiley - Eastem,

L Punetional Monomers and Pulysmers . K. Talomots, ¥
Litinked menil KM O Lanbrie.

i Conwemporary 'aiymer Chemistey, ILTL Aleoek and F W
Latrribse, I'rentice [all

B Moywien anil Cheisistry of pelymsers, JALLE Cennio, Black e

Acmdenie, and Trofeseionnl.
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Nuelear & Radia Chemlstry

IL

Introdwetion

Home  llitonedl  Lacdmarks o Nuclosr  oand
Radiochemistry. Nuclear Structure and Smbility tNucleus
shape, leatopes, lsobars, leotones, Muclear leomenam and
fsoiseric Trausitiins, Nuoelear lorces, Muclear Mas &
Himling Euergy Freguescy distnbution of siable Isutopes
& Nucewr stalohty 'NA esbol, Nechwr  Hescuons,
Meatgtuan 4f-value of Noclear ceactions, Cpulomll Barries,
Resction Cross-gection. Types of reaclions  Sedllecing
rrsetinns | - Induced reaclions, Necirons indused, Proton
peliased, Dyutewn, Fhotos, Heavy lon induaced seactionns,
MNatural Halivoctivily, Artifenl Baloosivity, Nutlear
fasn and Nuchsir fuson Balosctivay: and Types of
Morlear sy - Typees and Bantletes of Badsowetive Decas,
Steitistienl Adpugt of Faitiunitiv e Pecny, I'Hrtﬂt-f.'lrulg‘h:rr
Ihacny Wipmwth Relobonshap & Bguillitmiumy, Bracchmg

HI

j ».r

U5l M. Univermty Kanjiue ™

Decuy, Rundioactive Eoulibiiimn, Serclar Fgulibnom n;d:
I..l'l,l' ALI.E-E']‘ et

Rudiation detection and Measuroments

Iiteructson of Haifosctive with multer Eleetromag et e
Intwrmetied | Phobslectris Filoct, Vomplon Seattering and
Pair Production, Pl tabe gl Ml tagiliier yarhee,
Coneral  'rinoipliss  of Hudivartivity  Detection s
Fupdamental  particles o1 Detectors  aml Nuvlear
Spectrosoopy, Saicondiucior elsctor Seulrm Dwtector,
SSNT Detector ‘and Cerenboy Detectory;, Proportinns)
munter, A Counter, Nuclear Electrionios, Nueleat
Instrunumit Mode).

Nuclear Models

MNovdheni rules und Magic numbers, Liguids Drop Madot,
Formistine Model, Noclesr -Shel Alnded, The (il
Medisl wid  The calloctive. Model, Tha anium
Mechanicnl Wuclear Pulentalss  The square well
rotential, The Hammonie Osellator pationttinl,  The
Expormntinl potential, The Guassiag polential and U
Yultawa prabedila),

Nuttear Reactor & Device

Fisson Chain Reactive: Radistiu Detaying doto channed
width (Fiesion Cross Beetion, Contyol rols i Lt
}:1'.-'1111:1::11 Fhig aml Nuclear chais renctions am] MPT 52
Computer Program, Flssien aml Ferule vabiopes, Naolar
Fuel, Funl (adiling, Muodierntor, Coolit, Coptral Foeds,
Senming wlements, Canviersion & Hadivactivity: Nicledr
Reattors: Buler Waler Heactor, ressurisml Water
_]l:-E'llﬂl.lf. P'resalirissd [ Fisstnrs Wiatisr Fsebion, Lighi- Walter
tias Cinled Reactor; Advance] Gan Uvoled Wenclor, High
Tempernture Reactr, INITAN  HEACTURS I A,
Lirts, DHurvsr, [ndlon Kots Himuwy .||'1-'4.'.|_T.||.I'J:' ant  and
Madras Atomie tower HStation] Yarous Thermoshemica]
Wepetinen, laser Fuslin Rencdors, lekka 8 b P |
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Fuspm, |ndias  Tokmann  Aldibva Teridel  Hescter,
Areplornteds Vande (irall Acgelimior, Liner Aoeelenitor.
Cyelotron Hewctar, Suehrocsclolron Noovdmmior, ovlear
Mptersals UHRANIUM- | 'renium Ennchment & i
s Fuel Freamoowe Metg) Toget, emnum dlaxide gusilet.
Freshily peeparod  Apmoium [humnste,  Freshiy
[irepsnred M ggrvanirn drarneate, PLATOMNILS-
Plutes ium [lases] Fuwla Flutomum, Metals, ["fulsnns
i i Powilor, Safety Aspers of Pluwmive, TIHORIUM.
Thorom  Compporents, Thapmm  Hresdery sl Thooum
Foel Cocle, HEAVY WATER- Usiterium Ennchmreit
Vrocess el Hadiolywe ol Water. ZIRCONIDM &
ALLOYS, BERYLLTUM - Ve of Beevllium o Sutber

Systrmn and 1t application o otBer i st roes

Applicatiuns of Lotopes

Prodoction  of lsotopes.  Madmphprmaeeutbilas el
Fadbo-puehide. Therapy: NAME of the Phonnseeuticnls
and ther apphoation and Radiormmuononssay; Wadea o,
Storiliration of Medienl Probsns, Fasd Presercatosd and
Geprninin Modjography, Age Determination +Carbaon Daling,
| Magncat ]'l.l,.|l1||.1|'|h1||.|"l1"ul|'_‘1_:|1_1.|l:n'| Berme Do
Mugsurcmunts, Bane Inmgng, Usnlsviscilar Stuilies
Copteal Nupvous Systeny,  Uastro-Trlestial  Svalem,
Frdesrme, laungs and Kidneys, Tamor [nfection and
tnﬁmmtmn‘ Tineimpmental H_Ill;lilu.ll‘Ll'l'll-}' armid 551“':*5-\
Nutural Hadlmmuelilee, Fall oot from Nuelear Weajmim,
Testing,, Noclmr P'awer Production . other saurces of
bailrowctve Cogeamigatons  Pransfer of Radimmucdades 1o
Forsl-wtufls. {‘avsium tg e Envimament, luehine-131 40
tloe MU Pt aetions

Kadiconotive und Mucloar Tochnigues

Hadissctive  Anilvtical  Techrngues,  Badionetee
Torsliane  Sob-Stopchismetog: [sotope Hiation Adeiynz,
Reverme  leotupe Dilutaosh Anglyeie & Huwbio-lmionne
Assayv: MNeutron  Actlvition  Anolyvess - anid  Dlsmien)

U A M. Linpversity Banpug T

Semralion e NAA, Prempt Usinivs Neatron Artivation
Anulysin, Charged Particle Activation Analisis | Pastiibs
ltueed Xoray emmsun annives FHGE:, ot termerital
Fhustist Aetirdd i Adnlens AN | ThFerem Sothsts o
NAA Ahsalute Methis), Helative Mothod =nd Birgle
Csmpopent Methods, NAA und s applicetion 1y
Arriaidong .%'un-u.uul-_ Cinsbgy il eertherom Ly and
Industrmal  Freduete  Xoray Flusrrseter sl St
Ll RFREETE FETRERTT

Hook Buggosted

Nuslesr mul Madivartieiiy-. Frovellgsidir L5 Fenneily J.M
Muzvss K5, Millor J.A _ Wiey Lotir Seiosoe N Y i Lisi1s
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Suuren Tk of Aroige Energy. Glasstone S Ao
Frner-Weal Presa, Mew Llah]i 1t

Envitopremta)  Chemoitry P55 smidhu |, New - Age
Internat el Mewl el

Nuclenr Nesctione HSingh & 5N Mikheres, MNow Agr
Intermationml. New Dapli

Nuclewr and Radeelomisry CTest beok! Amubas, Niw
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PRACTICAL

The dutnting of practica) sxanratbog wil] be of philees
Winare, wnid @il comprise e evertises each  from
[Eomygrare, Virgenoe wnd Phymonl Laborsiory cograes. (o
il osiE practen) seeiviss twe eserriees should be  of
sdvonoed  Hature Gub ool twi asvinosd  exencises the
ratidudate fay select are progect:work / idustoa] tanng
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#aell Al ibe rowl Hior pxpertmrle will fee of 235 marks
pach. Y waall Ty o I TTETIE S ST | rreeand witl [
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Nrbe: Ti case the saiiiilne ol Lpr propeet sesrld ilustrad

traimireg, hednbn mn dn s in ploee of one sdvanoe proctica)
of 35 marks

Inorganic Chemistry

P'reparatlon

11

I

Prejmeation ol solectmd inorganic compeuuis and ther
study by TH, slevtrome spectre; Mosbwoer, ESH aiid
signetic suseptilality measorenents Huandling of air
and musture semsitive compounds  lnvolang  vacuum
Lines.

Helpetion can be made from the following.
Sedivm amide. Inoeg. Sy, 19482128

Synthesis and thormal analysis of group 11 metal sxalate
byrdrate. JoChem, B, 1995, 65,1024

Atamie absarpilon analvsis of Mg anil Ca.
Trintkoxytorames- Progaration, (R and NMK speom.
'Rl Dichineapheny mrane- Synthesis in Vaeuum Jine

Proparation of TintIV) jedide, Tinf1¥ 1 chiuride and Tint1l
wadidin, Inang. Syoth, 1963, 4, 110.

Heletive stalality of TintlV)y and Ph{Vs Preparation af
arvmaniam hapechlamatamnate (NH 5 Snll. smmimnium
Heench lormplumbete INTL L PR

Hexa- his W-nitraphipnney b evelm s,

.5'5?11.1.!1-“ of tochlorsdiphenylantimeny V1 hydmte

laarg Syith, LBAS U by,

Hudivim lelrpthlormle Nty Sylh,

Motal complexes of dimmthy]  sulfiode (FRY  ChaTl,
SOMBD, PACTL,. SDMS0, Rutily, 4008500, J Chem, Edor,,
1962, 53, A7

Ay thesia ol merlsd seviv | sevtoniate ] miagrelie moment. M,
MM Inoey. wvnth. 106T, 4, 130; 1963, 1. 11
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Brroerivnaboon of U aemei® 0 U heeen , By . THEE BB
Magne e Momient ol € arae i Iljf.'l.
Cla i Trmna 100 2071, *

Arparution of optical omwr of o {sail, Ol O
I hem B TS0 1A%

lon exchunge separation of oxiilution stete of vansdium,
J0hem. Edie, a0, 57316, 1074, 56,58,

Ussterrrivimataeap o €@ (110 T il e

(L PO RH B L O 1 P 108 ¢ 0 T P = f FE LR [ =0 [ T
rtmeac il foorg Symth, AHTE 18104

Freparation ol NN b vsalicy bdebigdon s sahylenelinniine,
st 1T Colnilen

SChem, Faboe, 1077, 54 4459; 18711 50,870,

Decermrination of (2 wbsarpi ine by o alen )

M UThaeen. Mo, |976, B, 3584,

Flenctlon of peygen adduet with CHE fdooxygenutio

Vreparation of Fulll chlonde e 1t as Frimdel Crafts
chdocitttany. aoieree;, JOg Dheme, o 1878, 44, 2443;
S.Chmn. Falu, Y9a4, G145, 1986, A, 36

oty of Crlll with & smultidentate il o Rinetics

experiment-Ivishle spoctm Ce-EDTA sonrpliac) JACS.
1853, 15, BAET0

Peeprmationeol [ phammnt keoline 8 ,68- guinons),

s Soe L & AYTO, 44T, LChem . Edu, 1877, 54,710
PMrepeeirnbinn and wse of Ferrocene

I Ol Edu, 1988, 45,773, 197R, 57, T4L.

Prepatatum of copper glywne ommplex-aie and irahe bis
(glverniile Coppor L1, J Chemn, 8oe, Thalton | R7R, LI,
8 A T T £ il T

Preparation of phoapbine 7P oamd ite fransitiom mets)
i lrxes
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Speetropholometric Determinations

ial Wi anese Chpaniias N anmdim in dieed sem ol

ibi Nichksl!  molyblsumAungsten emimiiuirniimg | by
patrartive sperLeopliotoimet to methiil,
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il Leogy pluenant heslime comples: Jub’s Methind ol ot
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far Zireon um-Aliesrin Red -5 eamjilex: Moaleratin it sl

o copper-Kthyleno diaminn peogiles: Slope-mii msg b,

Flame Photomelric Determinations

Lt Soditr wid petasstarn whes reseid et
] Lithmvenlsonmbarmemdstpard i

il admtym and magnesoam i inpwaler.

Napholometrie determinutions
i Sulphate
iy Proesyhote
fed Silwer
Chmmatographic Separttions
! Cadimiues and Finc
ik Fime amel ImAZnFsL

e Thm-layer  rhromatography separlin  of ke,
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ntermisating of R values
prd Spparatinn and oien tifieatian of the sagars preseinl b e
. given puxtire ul glocows, fructose amd suctesn b et
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Qualitative Analywis
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Multi-step Synthesis of thrganic Compounds

Thivetrreises ahomdhd Hlrtrate the e ol ergniie renjgents
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P ot hemilia| veadtane
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Eheprin|ie i pearrengoment. Beisille e o bz
Beneoitt — Menzil -+ Henol amd
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Seraup svntloeas Preparation of quomlioe from aniline
Flshwr="lirhile ayvatliesia

Preparation of 2 pheaybmdols from phenylhydrazme
Feymintic s =thesls

Enmmmii - eohirtwen Heshotion o ethyl pectoacriate
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parity
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Extractiom nf Orgamic Cempounds from Natursd Sources
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Paper Chromatography
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Spectropholometnie | UVVIS) Estimmtions
[ Amiii smile

= Mratinma

' Farhahydrage
& (' brilismtor |

h Amerrtic miciid
i Asprin
i (WY EITT
"hysieal Che mistry

St of hours for sach experiment 0 s

Aclimy of pxgpserimeits Ui different linmdings ot wwrn il
Typtenl rxperiments are 1o b sederted from eael Lfar.

Thermodynamics

11 Detorniimation uf parial nolar vilusie of wiluio . KT
wael walvont oy w oy mixtore

i Dreternunation of the tmpersiune lepenibnnoe of e
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Speviriscopy

il Thetarrmuiaiiog o) |-|H.h al an e tim s et reedion
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wermpeeiliegiba ol cotnir anddes.  oonwersdon o ehdimicn]
oanitalies  mta wjeotreal guantiues. Trapsducer
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Books Suggested

i Ipeewaine Fxpwerment i Derelt Wisal Hma, Y.

LA Alicroesale Tvirgainae Dapmelny, £ Seafran, M VMile snd
MM Simgh. Wik

by Praetival Toongamre Cheameey, (EMire and B:W Hoeheotr,
NMan Noatramd:

4 The Swvulemmiie Dlentifation ol €rganic  [ompmanils,
W shpneeand TEYL §uriim

B Seieiorg Waoaditabie Crgeme Analvsis, 5 LDLCheronis,
o H¥ninbkin aml EM Hodned

i Expanmentad Orgwnie Chemuerye 3LE Doyle pod W,

5 Maheall.

Sl 5eaks Crgomye Proparations, 1) HL

- Crganomegallie. Synthess, . f4 Fiseh aod BH Ring
_\I.Mll"l'.rlll'

L Experipental  Phymenl  Chemwtry,  TEP Shearmaker,
£ Uttt il o WO MTReE, Melirmw D Divts pacisnge

it Py s Prmetlionl P bty sk i |

H 1" fewies, Lasngiiian.

" Bxperimonts i Physenl Chesisiry, J 0 Ghiml, Yhar
Piivaaia.
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PROFOSED SYLLARDS FOR THE DEGREE OF hL-\H’I'l-‘.‘!t_
UF SCTENCE IN BOTANY OF CSIM UNIVERSITY,
HANTUIL

BOTANY

MEe i Provious Uotany

There shall be five theory papers each of 100 marks and o
Practieal Examination of 200 marks

1-Papers Uvitology,  Genelies,  Plat Wreeediog el
Elementary Bio-Statistica

11 - Fapor: Hintechnlgy  and  Genwtic  engiosoring: of
rove robees aril langs

W -Papers  Diversity df Vimses, Bactoria, Lichens, Fung and
Flementary Pany Fachology

IV - Paper: Phseraity of 5 ol b, Al @ s E.|"|"|"II,|.-|h_'|-'1I-"'-

Vo T Dhwersity of Preritlopby'tes Oyminospeeis and
Pnlaoobatany.

M.=5c (Fipaly Botany
Thoere shall B five theory papers cach of 100 marks and a
Procuicnl Examination of 20 mearks,
¥l - Paper: T-\.""."l'”rlrl'l'l"l:l'. atrmctore ]h.‘p;rullll.-t:-|||| al
ATLEL D0 H T30
Vil -Paper  Flan Eeolsgy sl Envimnmental fsebiton
VI - ijlt‘t‘: Flonit Besoures | blization o] npse ey WL

IX -Papers Physwologs sod Miochemistry

X - |‘ﬂ|.'hl:l"1 Speetal papared Projest W ork.

FR0 A bttt Liew, T Drvsl g ] Hicabu it

(3 Addstaresd ant 1lathology.
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M5 Previous) Botany

First Papor: Cyrotayy, Genntics, Plant Breoding and
Flemoniary HioStatistic

UNIT: |

Cytalogy: Stnacural prganimation of plant cell Orngm strectume
anil  oportatee of cell wall, jlosemnembrane,  dhlbroplast
mitcelumidne, nlesjmes  enfyplasmm  eetaeulam ol ody,

frrreladl s, 1:.‘-1'-!{“'"- fvc e o]l o doedes VRl ke r;r.'“.

(| FT T 1% bt o

[t T LT TR [F SEruriwre, kg arl LA, i L i |
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F oA

UNIT: 1IN
Coemetirss  Aepmilsm panl geee anlermcion  Son -Sendielan
sk tarire

Variations: 1 Tovmosond oberrsions anad ther implicaldons in
mctasth  Palyplisde  nelitetin)) oundl pemgas. Enffesunt lypes of
polypuloidly and thier el (o plint hreoding, anid svidutem ol erop
UL LS

Mutabons  Hjwidamemn and iufuie] ot Piovical a)
itirmeal  ntagens o beeat  Yuawsm ol wntatome  Hile of
s i e L0 peeaewitt  [INA platiesige - srevebuniinmes Adn )
ropanr Tralbspnsalde ofmnets 0y prkaryoiese ml cakaryiies

R LM, Univermty Hanpur )

Hiferdirerted motagenas. The stiructorm amnd - behaonmae of dillermnt
e ol DINA el TINA Gensties uf baeteriophuges, lsetoris aml
I LT | '

Modern concept of gepes:  Clismienl  abroctore,  compos L
e fefuaonr of difTerent Lypes of TINA amd AN A8 Gene actum
Coenetir oxle sndl regmlaton of geoe sctivity in prokarymes and
ik T enitin

LNTT: 111

Munt Breeding: Methol of plant beeeding, ‘Graft-hyhnd anad
chimpmas, fnterspeatfic sl pilengenene hybrdization. Kaswledge
nk plant, breeding wark o an borba wpecally with reforomion of

achesit, pachly, atgotenns, eoiton), potatu, §Cgatiss, Bengal gram

aid - Drmsaien,  Glenidie olis of  asbreeding and - heterose.
Explotntien ol hybnd vigour.

Elementary Dio-Swatistics:  Measure of disperajon, verauom,
stamdarid desivbion and gormr Test ol saygnificanee, Tt 1';1 Tl
Eolist woalysis of s ipaance | Mono amil Svarianll, Hegrssin and
Ou=delation

Secand Paper: Biotechnaology und Genetic Enginesring of
microbos and plants

LNIT:T
Uimtedhnology: Heae  coneepla,.  pn rcigihos, L arad
prdentinls
Flunt cell and tissae culiare Geperal Inuadochion, hisliey,
sowipi, ugreegt o el differenbiation and tlpoteney
Application of plant tssue enlimre Cloral frpagation,
st seede, preosbiction of Jubruls anil semaclisnes, production
of wegormdary msbeitewtcaural produces, eryoproservation snd
(T s SeTngT
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Chrganogunesis und adventive embryogenesis

Fundammatal aapeets of morphogeneeis, somatee soolimesgn e bi
pid mndrogetiesis, gvinsggenoms, owochamems, echmcues - anil
uiihiiy.

somatic hybeidization:  rotoplast  jsalation,  Tusgm and
enlturr,  hybrad  eeleetion end  reeeneralimd,  peeslhillties
b | Lty e el [Eoo R diii oo prmbipiaat seseancti

Heconmbinunt DNA tschoolagy: Cene claping principles and
Lechmigques, constroction of geromeicDNA  libraries, choiey of
victors, DNA synthesis and  sequencing,  polymease - choo
reactnn, [INA finger- printing

UNIT: 1L

Genelie Engineering of plants: Ains,  sbeatogus  for e
developownl  of  (ronsgenios withh  duitable:  wgpmples)
Agmolacwrnun i the netwml genebs engoeenmg, SUNA and
resspenty methated geie Lagring, ehlomplast trassfirmation
anil e omtllity,  intelloctual  property rights, pwesible
sarye-eenlogreal riaks anil eiliicsl coneerna.

Microbial genetic manipolations: Bacteral  yransficmation,
wsedoction of mcombupats and tronformants, geaetie mpresemer
i gmadistrind mdrobss  and  poateogen . fivers,  Dermentslion
irehnoiogy.,

Genamics wnd Peateomibes:  Genitie and phivades] mapping of
goines, molecular mackers  fur intregression of wseful  trns
artificml - chrmosames, g pPonjecis, ks fivrmialies,
funetional gepomice, rolein profiling and e sggmileance,

UNIT: 111
Tools and Techniques for Biology: rinoples aml uses  of
aradyticnl instrimenis- . meter, calarimmetor,

wpectepiluilometer, ulvrscentrifuge, densilomeler,  awmic
atsurpion spectrophotomstor, Microsoopy - Principles and uses of
tnt and slectron  nucrecopes. Mucrophotography  Mumohial

£S5 M inneerwity Kanpur i
Tew I des teilea  prrvgaarabion;,  (poeulation  aad Wt h
it o, Do fepmenl mutants wt deer uses, miepotal e
Eryeteshnigive — Cryopreservation of pells tissges amd ompanismes
Sipamrnion technigues v biology Chronntograply,
Elestrophoresis. Urganelle seporauen by ventrifugation. Dty
rssliFnl rentriligtton. ladio-actyve motope tracer techmigies,
Third Paper Diversity of viruses, Trterin, Lichens, Fungi
ard Elewentary Plant Pathalogy.

UNIT: 1

Bacterin:  Archasbarteria and Evharteria | Qemersl aeeouny uf
bartera, thetr oceurrenee;  oltre-structurs,  nutrition.  Torms,
o prrod e tom, ¢ lasm Pon tore wml esmnmme LRI ELL b,

Vieuses: A penerst secowst of plant wimuees with  speciad
elorense L tleer moture.  dlirsstrociure, BT Ao ek,
rietlhoda of Lrutsmies o, mulliplication and econome wysria e
Havtuoiophases, TMY

Mycoplasma: Ueneral charactoristics, siruciare and thalr sal
1 FrkEng pdant e

Lichense A geners! scoount of lichens with particular refereace
whotheir mesde ol life, structure, reprodiction,  clessifieation,
nutrittan anid cemonne mmpartance. A hrisl aseenrt af Chailinin,
Poearebs, 1 lamm, Poltiyern, Flooets

UNIT: 11

Fungit General  charncwersues ol fumgi end  subslesie
robpomabnp, Cedl lresstrieture, wnleatlibar sad malveslular
ordanizalione. Cell  wall  comysmitions  notrtsen  (sprobie,
Prornzpue, - symiaonies,  Mepraducuon o vegetntive, nsexoal  and
gl il b Histenrt i em, Fitw ks v om e amdl  pairrseeualipy.
Fhyldgeay. intor-talal wanbap gl peeent trends o dansificition.
Framamic imperiance of Mg, Mycorehize, Hhussphero

A brief study of fllowing types:  Myzomyeetos.  Physaram,
[odsomtilonm  wr mnw  uther  wlhed  faem |'1‘15’1'I'.|‘l.‘.l'|]rl‘llt‘

e |
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synchytrun, Allomyers. Monoblaphans, Seprobegin, Pythiu,
Phvtephithors, Perenosporn, Sclrtrapira, Ao, Fntisngaphtbuisy
g Mugor, Aseorvventes Taphrana (Exopseus),  Protem e,
Agpeergnllue, Neurospern,  Peclhom: Ervmphe,  Xylaom
Cohnvioype. Ascobobos, Ve, Morchells. Bassdiomyoetes Ustilags,
Tulypoeporiumm, Sphncelothee s, (frocyatis, Graphiula, Melompeora,
Puccinia, Pheagmdivm,  Urompees,  Polyperus, Coproigg
Lyeoperdon, Teuteramyortes Cullutotchum, Hobmmthosperam,
Alternara. Usrmipirs, Fidariam.

Eigmunin}'plmtpnthnlnﬁ: ool priceipes,
classification of plint disemees, sympioma of fungal bactenal and
vitnl discasess. [liswgse mpaoagenent, forecasting and defense
mechamesm. Pronoples of plant Gisease omrtrol iefemeal wsng
Blibogirall

Fuurth Papes: Biversity of Cyanobacteria, algae and
Bryuphytes,

UNTI: 1

Cyoanobacterio and Algae: A geuernl devount of eecurreiog,
stPucture, TEtmton  reproduclon end (e oveles  oand
clasification,  Ultes=tructure of ooll, Mugella, eyespt sl
ehloroplast. Pigmuentatiog and reserve lmad waierial. Tiogm,
evaliition, phiylogeny wnd clasesficulion - endesymiiote thoory of
argn of algal el Sallant featore of mager ].'I_I'I:- L ol whgne, Algal
Glinue, beo-fertilemers wud Eonimnle mportanes of algue Tz
ilgmees. Pl naimd seetee aml Fossil whgan

A brief study of the following Lypest  Micricwatii.

Cisnllintorn, Tynghya:Nostoe Analiaens, Gliwotnchin Seytonema
Parphyma, Batmachepermum, Uolidiam, Carnllipe. Grasillans,
Polymiphonia, . Chindbdmuones, Gonlens, Pandoring, Eudoring,
Valvioy, Tl isromsea o, Chiam]|a. sewnimdiEud EEevRLi,
Poliastrums Hydrodiewnn. A TTTH R o ] L5 thﬂcl'ﬁiulm,
sSgearlupuan,  Dirupsrpsldiopeis,  Frooselells,  Cladophine,
Fabopborn, Valuoie,  Oaleedhute,  Oedegomom,  Hryopa,

Cmad M s ersaty B oy [ES ]

Elaufeeun,  UCodiarm,  YMelimoeila,  Acetaimlaria, ‘Trentopabiling,
Lvgneman, .'iluu.iimh_u. Serogoniam;, Cossanum, §Chars e Nive)la
Hotrpduan,  Vowshertie,  Nevweula,  Ectoesipus.  Cutlerm,
lamimaria, Spheelara. INetyola, Ssrgmasum.

UNIT: 11
Hryophytes:  Morpihobsgy, structure repireduction, 1ife histury
sk dhistrbotion of Heyophiytes. Fosidl hastory. ongin, svaliton
ihylogeny alfinities and inter-relatiomdipe. A geners) scomant of
Ualdwyal. Marchantinles. Jungermanmales,  Anthoosrotsles,
"‘-:li'.m.mlﬂ Funarnmles and  Polvischales.  Foononne  and
vrodigel Impartande of Hoyophivies,

A bt sty of stroeture and reprodacton of Tllowng
types:  Hepatleopsidin: Sphaerpearpus, Riells,  Marchantia,
Faarpuluru, Tamgmonia, Tagnehanma, Uvathodiom, Dumactiors
Conmephidlum,  Fimboerne  Pellis,  Ricoanbin,  Medothoen,
Caloberyum,  Anthoverotopsida:  Antheosrs, Nustathie s
Bryopsida:  Splogmum,  Andreaes,  Fusaria,  Buxhaumio.
Pragrovmstasrn.

Fitth Paper: Diversity of Pteridophytes, Gymnosperins
und Palueohotuny

UNIT: |
Pleridophyta:. Morphology, anstomy, reprodoction and 1di
tiimtims. Evtslutiom of Stellar system Hotomspary awd svoluton
ol wove] lubdt. & el neewunt ol sl Fremcdophy s Affiities
aaul clamsiflcation Feomamie infpertanes of Prendophytes

A bl stwdy of [illewing rrpes Puilophytopsida:
.F{n_'.'.r:rrr. H;_-rn.n.-u,m'.l_mlu_ Fn'.l'u;,lh_'r-i'n.'p_ zlllrfhbﬂfl.}'”urll ]"l."r;nj,ll.idﬂ.:
Motiatam,  Trwwptvos Lyeapaidu:  Protdepacdfodimodnon,
Lverpuadiusn, Selayinefla Towies Lopidodenifron, Bothrodsdray,
Dicwromene, Eappctornrpen. Mozdessnin - Sphenopaidiac Fiyenin,
I ooy o, Sphernp bl laem, Chrcradrodinr, oud trerpa bire
Epuimtii I’lrnumiﬂm Frerearpleris ﬂ'l'nuﬂ.wl-u.-'ﬂ .



e Alse o Mptany  Prvious)

Eliglers phaploaam, Sodmwehasin,  Mlararing A rigtagidd b
Chetmurmdn, Sefuran Lopgodoee. Cilewhene, Moo, Leksmin,
Crathim Plymediin,  Alwgphsly,  Drwopterss Al
A gl AL Muirsilen molcihvr, Mool

UNIT: 11

Gymmosperms: A guinirsl gocount of eocurmence, moorphnlgy,
ansiomy and reprwfoction. engan, evolutwnary ireoads, affinites,
wiberrelatmnsbips . and  plassiliestion of  omnospeem.
Misanbubion of Gvmmmpenns i1 Tndia. BEoonomse importanoe of
BT I TS

A bl seeount ol strocture god repmodostion ol fillesang
ypes Pori dospormales: Lvpoptens, Netvrmmgium, Medidoog,
Prigumeenrpur.  Caytonialess Cuavtons,  Cyomenles:  Cyeo
Nilsoniales Nulmntin Bennuii balea: Willsammniz,
Pentoxylales: Mentarsdon Corduaiteless Caffinyton, Cordufes,
Pormadon, Ginkgoaled: Goodge. Conileraloss Ledvedie, Pinus,
Abaes, Cedrun, Arouearin, Cryptomerin, Tozsdlum, Clypresais,
Thwer, Fodnenrps, Cephalofazys, Tarus Fphedrmlos: Epheidr.
Wislwitsehiades Weldile hig Gnedales: (el

UNIT: HI

Palncohotanyr Formation of  plunt lossls,  nusles ol
proscreation, methods of fusell study and thear importance in
siratigruphy and soonomie geolegy. Nomenclataoe, reconstousctiog,
il e of Trssils Index. Gesails. Frasilifpmms Jasle of lodus sml
Polowoclimate  Standard steatigeaphy  aenle.  sncoossion ol
representattee Tirwa in diffiment geologicn] era and twir tearing
umn plant momphobogs and evalutiog

Scheme of M5, Previows Dreactical Examination

Thie Praction] examinntion shial] bo of taefee boom damng
sprend rver twn days snd will conmst of Tollowing.

CS0M. Uivarsity K

T 13 howirs

—r - ——

Veolatir wiid study ol sny Gt ol the eompement of
it i stwee (A proeeiilsd, Joleirt i flon of tlie
material with the help of suitakls bimporary

v e s L |J.|uaTTi e sl cnrmrme e

A monesernpriae study of the provided muesial (7
wetth dhwe bl of tempwracy slides, cornments and
natirmizal dingrams (Hregglivies ),

[edesratd Mt yran Al stoaty of the peovsded matena) €
with the help ol sustable deubles sbained preparabiong,
sketches and commenia s Prerndophytes

A monggra jihie Mludy ol the provided materin] (D3
with the hielp of suilalbibe doubbe staining pormanent
pregrd fon, Tdeilifienlion of the materal gving

A METILE, eoin e i et L% Tris pe e |

- Bludy of host parmaite relntionshipin the provided

el L E) anil identilientom of the parasite with the
the ladlyt of semporary prepanstlons givite=itakle
disgrars, ressme il cominends Paraeitie Toogll.
Stidy wnil identifieatios of the given material 1 F)
wilh the help ol tempomary preparations, diagrams,
reaacne and commente (Saprohaic Fungn)
Preparatpn of avetocrmine soomcr ol the preoy ided
maaterral (G L Timm g ik ol eyt skogriteoli-stagee
il eetl dovloon, their wlentifenting givinge salbulde
akotches and comments.

Warking wat of the given genelivaltdostatialical
J'|r||!|1]|:"|:|1_!

Emaseadation of given flaral bd (1) amed deserijtacns
nf the techimifue walh suitable sketefis

0

—

Mo uni macke 21

L

14

Ih

ik

T

Thesscriptiom of the Tirnl binlegy of Vhe material provided,

Ewircine an (Chmmatigrajihice separntion of
prgmeniadiam e aents

.
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I1 Exrreuse on tesls mmil bee hinagues T
14 Munr pugest ui ool e prrwser beel flae 2ol g i
11 Spetting - 10 spots [Twe deuiwn Trom sach japer 2
14 Vivawon i)
£ =epanan e, ihmr:ln. Coollsction, Fuld Lrps e Al

SULGESTED LABORATORY EXCERCISES
LAs suggested by LLG.C,)

b Paper Firul.

L

Chiromosomes  fechmques, pretreatment fisstion anil
sbapribyg Levhip s 5

Brindy of varmaes stigrs ol moelisis and inlosse iy sagilalie
julnant muterial

Lapear ch(Terentintusns of vheopiosanses throkgh basding
berhnicues, such an Gi-bandmg, C-tanding, Q- bamiing
e ind Fuslgen of Salivary glaind oot e
Characterirties and behayviour of Hoehromespmes wing
maize U and-other g ppropriate malerial

Froduction of | pedvploidy - ceisg ealebielnes,  diiTersnt
method s of appliestion of colishcine

Estimuation  caf auclear  DNA 0 eoibent  Phrunigh
mucrodensitometey,

Fxnremwe on mmasrdisiaon ool pedlimaten m the avadadile
plunt materral

Study of Mural iology of sutablo materal

Numemesl  problems sn Memdehon prne o
Seome Senideftun rnheribanoe.

Hiemtanstica] probdenm besed on menn desuton, starofard
devimtieon) sl wrroe, x7 . 4, Fowsl, vanisee and
enrrElatio

25 .J. 0 Linbvereity Hangul M

Z Paper Secund

i

Exrmrelmes i Chromilsgraphie techinguts
Demmmsdralbon, rowreres abld ase o wssiloble s aiil
ez L edmiled oo Thisiry jjwr :

LaitList s o epbewseanrgnesinins from ifferent ssurees
Cipaen’s sbasnimg in Haeterm

Coewdh cbaractenistios of Fachenchin coli umng planung
sined tenpbsadipned pie e gt

Vinibe b warwiae labwratarmes & ressarch ynatitutions wnd
preparutlong of @ vepert o tie Wllowing exeseues Ll
facifition for the s are srranged, Jolafuon of vt egilart
frvrm yETIae |:||.|!|I‘||: timwiirs wrncd Pestimyg ot thrire winhiliby,
Dememistratian  of  androgenesds o [Meiune, BNA
Froger-printng ol pegailation  mapping. Frepaistion of
varas Epes of mbbore mesdie and cliliures

A Vaper Third,

A sbidy ol structure symptimrmiogy amd neproductsn of
thue v ublohle parmditie fuig) prescribed o Cheory poursis.

A wtinly  of  stwetire,  multure  charartenaties  and
reproduction af saproplivtic Ring prescribed o theory
COLLTHE

Tt Lot of wvanladde faogal cultire

lidmatifentlon of disensse ol L virmese. mveopl nmose
arrd] hacierye vy plomeology s Urnemossion ),

Study and wheutification of avuilable Ladhens preser)wal 1o

11:|nrﬁ' M T

A Mapoer Fourth,

!

Morphalogpon! antidior anatamien] stady of yegetadive and
reprrulurtede stritures il aden bRt rif e sevmilechile
Hanteriale jurssirife=l, thimey  CoiiTnes | Al i &
Flrgoepibay b s
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5 Poper Fifth,

1 Mirphwligial and adotomical study. af vegetative wnid
sreyrboa oy stmctunes sl pdentficatug i ie availabile
mterin|w preserised i theary courses | | peren anmt
P yrrhigihiytes .

i Stiely aml wtentifiation of foeenl  spectinens sliee
Pl = i Lt
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C.8.J.M. University Kunpur 103

Primulaceae, Apiaccne, Asteraccue, Solanaceae, Convolvulaceae,
Scrophulanaceae, Acanlhaceae, Oxalidaccne, Boraginaceas,
Lamiaceae,

2. Monocotyledons: Hydrocharitaceac, Commelinaceae,
Musaceae, Zingiberaceae, Liliaceae, Araceae, Lemnaceac,
Amarylidaceae, Palmeeae, Orchidaceae, Cyperaceae, Poaceae.

UNIT:ITI

Morphology and Morphognesis: Meristems, organization of
root and shoot apices. Anatomy of nodes, internodes. Primary and
secondary structures of stem. Anomalous sccondary growth. Cork
cambium and its derivatives, function of cork, commercial eork.
Anatomy of roots (primary and secondury struclture), velamen,
Anatomy of leaf, distribotion and systematic significance of
stomatal and cuticular structures., Morphological nature of the
flower with special reference Lo stamen and carpel. Placentation,
Organogeny and ontogeny of floral organs.

Embryovlogy: Stamen, Anther, wmicrosporogenesis and -’
microgametogenesis, Gynoecium, ovule, megasporogencsis and
negagameiogencsis, its organization and nutrition. Fertilization.
Endosperm, its haustoria and its morpholeiival nature. Einbryos
(monocot and dicot), Apomixis, Polycmhryony and artificial
induction of adventive embryos, control of fertilization, induced
parthcnogenesis, induced parthenocarpy, ovary culture and
embryogeny in relation to taxonomy.

Seventh Paper: Plant Ecology and Environmental
Pollution.

UNIT:I

Climalte, soils and vegetation patterns of the world: Life
zones, ajor biomes and najor vegetar »n of the world.

Soily, its origin, development, clagsifical, -, structure, properties
and fertility. Soil microflora and fauna. Ch. ¢ soil types of India.
Problem soils and their reclaimation.

—
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'.h’I.'iPI-lUHH Orgumiantion:  Urgan ai brabe g i b bt
varbons.  Populition i’ smacmiment. eceils and  aooiy|es
vvaiutien and differentinnmon W spreres. samous modidls Crnoepts
al ermnrninrt 0 ankd ceibinuiats. dtabysle of fommnnities | anolytssl
sinl wenl bt choractoes |, no gy vowe Pyt et -'_“_;u\ﬂr
medod el bonn, i iataon, comocyt or eorl el mictie.

Vigelation development: Tempernl  changes  lsielie mul
nom erchsey mechoammm of vealngion] sucorsaion - srbany onsoes
and | arblal Densle  cosmpewibion,  feelliaton, foleranor  aml
ibiibition  tsdnlsl, ehungrs 1l eeisyste properties  durng
W

Ecosyvatem aorgumimtion: stosrtiee  god  foochions.  primery
productzon fmethasds of mpssunement, global petemm, conteading
faeters), energy dytamies Seophis srganieation, ey s
pathways ecolisgioal efficiences]. Kiber full owd disconypositiom
imechanem subsirate  quuhty  and  climate  [ectorss,  global
tggrorhtmeal  epclis 0l earbish,  Hrogel, phospihore and
sulphue, mineral cycles  (pulhivigs  peocrsecs,  Gudpedit wm
tigrrmalripl o srjuiue oy aleme

Biulirﬁr-kdivnnﬂﬁ Uineepd, Vivels, impoctanoe wnd role of

todeyermibyr m wosysbin functone and stalalviy, spociation andg
extiethiim. JUCN catmgniiee of threal, distrbaitsen anil gliobal
patierns. Megachivernily countries Specistion and extinetton snd
natursl lmgiovity of & spocies and oprimuom biodiveraty. Caunes
aid estemeguetioes o alegeneratie ol lemboereay oand e
Ferpretiriesline of Lhe Mutame course of evaliitian

INTT:N

Pollution ol envitommeat  fy  Gewdboe wastee,  prdticides,
heay mitali, onang & prvcoss i wastos sl rmdoscoe westms
Hus aovumyul i mod bl meagrafiesting.,

Armivephicie inversion cond pellution Wankets  Photochenmeal
sy Arul rimmne

Llimmalis liangr  Acrwinulsbeam ol grrei bemsss gives, jlinbeal
warnumg dardd its iileee cobsrgueters mnd o comteil Dl Litteen wf

A M Dy Basiipr L

nlmuupbm g laviy, upane hole goi] ik cogypeengusrires aril
pisti Ll

Sl paliuton, foes of ferdiy and degrmbation of sofs Water
reifution by organic wastes, (s aiiseglisters, Urealimient il
ol . Eiitrs spbucntion, L pubi ol Eitrogae und phos phorde dod
aligal blooms C(his spitle o sasecinted probloms acd cean up
R T

YT Blini) posia) Linies mini el puilliitieny

F;l‘.‘ﬂl‘}'-ltﬂm wtaliiliiy: Concsgd resistance apud resilieiee ),
venligaen! pertiachating imatucal wed apthropogrmicl and  their
impaid on plames and eomeystem. Eoology of plant anvason
Fnvrrormmemtal immpect sssesiioen b, aretfodls, Qie cost of damgges
afpdl e e pruat i Eesey sl Fescirsbing,

Fealugical management!  Uoncept.  suslauable  devslopment
sirnil wiombsid readil Ly iodscatirs.

Coneept= of Phviogoogruphy:  Endeminn,  hotspots aml
fotent bobspnita plant waplorations ionvssions s mirsduction,
toenl plant diversity sod da ssopeeommms smportance. Ygelation
annil Mlorpcbie rogemis ol Lyl i

Eighth Paper: Plunt resource utilization and
Cunmervatin.

LNIT:z1
Plunt diversity:  Uspeept il ststus in India, obifiestion and

iFuliErrA

Sustainible development:  Hasic  olpcves,  coneepils @l
steajogies Sustuinabile tee aid sanmgeient of bt and alnotic
PERILTETE

Origin ol ngrcullure,

Warlid eentors of primary diveesity of domesticated planis
The lndo ﬁl.u piene peidre, plant inh ol bslions anil wecondary
ik ol wrgiig

Urigin, evolul b, botany, ealtivalion and wses ol 1 Fad
Copugre skl Femleloe evogee, 2F 1L progm. A Medivigat: wlinle and
¥ Wigetalili ol saiiifmg orag
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lmportant Tire-wood did timber yiolding plants anid noen
winird foest products (NWFEPR  Soch ae ol rattans, mw
materiais fur peper making. goms, Leanmns, dyes, rwine il

alT{ES

Ciroen resofution:  Beoefics sond advems cod sespunes
Planis el as sviiue traos Jor shole pollution eontrel wod
estluclic

UNIT: 01

Prinviples of conservation.  Ealinctione Fireurraytiaribal
whatos of planis hassd m Internalional [Taion for Conserssatoon of
teabene

Sirategivs for eonservatlion: Inanu U LT
Prfuctpiles,  proctices, . pdvantages ol dlsdilvaslages,  ldeal
protscted e, ils feguipuaents - sanctunries, ontumnl pecke
bisaphere  rescrves, wetlands, mangroves, corul oroefa Shon
e o Wee exatigs ayiiem,. Mammgerment ol 6 protectod: srea.
Interiatinnel efaiee aod Dpdiae iUatme. Peoteed sreiss o
bndin for 2viwervnton of wild piodiversing. Conservalim bevond
parka; snnciuafics uid freervc B =tvgution L:r'lh-ET“mIL:‘J Ytk

(L5

Strategics fur conservation: 2 Fx-ainn COFRE T RLLOTE
Frvrseagi e, praciies, aclvaninges  anil thisatibvaly ages
Consars ation il hwlogien) dwerrity i badamies! gardons, fleld.
pone-tanks, ssed banks, moitm repositores. eryolanks, Shors
einge wnd eomtroversies Deneral seevnt of Ahe griivities of
Haburiiea] survey af Lsdln (BS1, Katoatal Bureau of Pla Genetic
remoiiroes s PTG, Tndian Counal of Agnealiura] Hesearch
AT, Caunoy of Sewntafe smid tndustrmb Weseareh (051 T
ileparrmmert of Buostechonlugy | HIVT for conservaliog, pops e
coris T ation efforis

Niath Papers Physiolagy und Biochemisiry.

UNIT:L
Plant Physinlogy and melsbalism:

Struciore of plant vell  with speeal reforenee to funcaenal
pgerte ul eell, plesmimembrane, cdoroplesie mweliondi,

LM, Umiverany Kanpur (1iF

Miiwsois, sndeplasnic retieulom, golg  bodim, peraxysomes
otk el mial sl

Water relations:  water movement (water polental, soloie
1eitimitial, pressure petential, diffusen, orosts, elertro-ommmisg
Wiitor relatious of cell amd tissoes with, reforonee to dealized cell
wilh g elagtic wall. Walet movement: through soil across roots,
cbmcture orm and fonction of waler, actrre ol pessren waber
alisrplion. Water movement Lhrough the vaseolar aystesn of
yootd, sbem ownd JEaves with referomee o the pweonl  Lhearss uf
aarmnt of sap

Transpiration mechanisms:  pothiways of waver sapour s,
lstamalsl, cubiciilaz lmitbscibar heermes of sbomn il ooy e,
gkt i, |'l.|.'|1.1.1_|'l:n||_n|'|'n'!|.,_ tmﬁm 1.rrl.|‘|.j:|_||.i1|_'rntu‘1.n

Ionie pelationg: Lo pramsport and  membmae  enectare
tamphipathiv membeane constilusnts, membrane groteln and on
tramspartl, hoviog Dumes of wn eberlrochemucal  potential
stadlent anad dalfusien, divectibn of acsive tratagert. Thasrves il
iou uptake, sclive and pessive uptalos

Miversl nutritvhon: & Geiel oo line of s and seEna g tresis
aiinh Mhasar deficinney sxnigitons

LINIT:LL

Photrebomistry and Photosynthesis:  Cenesl coneepts anil
fngtirpenl  bmickygronng, evolbapon o photosynhobc - pparnius
Platveyaihietie pgoeits  ainl i Baesoesbing o pless,
phudicaxmbalbon of water, iechativos of clectrmon and prown
N Y (lagtesn nenjonfution,  wod  Bw  Calvin sl
phitrmapratim ani il sl feamor, Uk Cyoychs, smd the €7AM
sl funies v |Ih.=,ril\||.|.iuul.-hl1 paaliigr in | eirraiile pat livies

Hespivatiun wod Hpld melabuliso: e, il plant
reppurnlion, phvcolyaos, the TUA eveled, electreg transport ol
ATE synthrmis, pentess (hosphate pathway,  givoslate ovclo,
e rrpat) v vk e syidngm

Siveogen ixation, artrogen and sulphue motabiol s

Clegry e, Livloggausl auteogeii Madibw, swadide ormution muil toet
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Burter, mevhamem of witrate ugdake sinl. relocum. samoniam
wanirnalation, sulphate pptake e omd asnmibagin

Membrane transport and 1ranslocation of wolutes:
Hemmparmem al svlome and phiven trmnsport, phloem losling s
Wi usilimg. suimivlmsn e transpeertal groteins.

Plant growth regolators and elicitors: Physiological  effects
aind mechaniems of sctim of auxine, gitibenliime, cyviokinns,
riliylene, alscimr acwd, brassnosiermds, polyamines, aemems
mertl wnd sbevlic acid |, harmenn receptors, signal transdustion
iiuid e e e o

Sigwal Transduction: Overview. reeeptoes and  Goproteins,
phoephalipds  signaling.  role of owlic  noeleotides,
calorum calmodoling  cascade, drvernily o proten omesis  and
phosphatases, sjmafic signaling aehan i, W3, ben cogy Rt
pegor-regulintor syetewi in Lacterin aml jdinte, swonssessonsirg

meictanes

The Newering processs  Photopernshiom  and i1 symilicanoe,
irL'||'||||Fr|'|||l.|.p i wnil  jbe i adim, floral  indeeedion sl
diselupment ol gevelie  and  meleeulur  analymn, cole  of
LT RIS

Stress physiologin  Mant fespaiises G biotic and ablotic stress,
mechnmems of bigtse and abiotic siress dolerance, water defint
and drought renstance, aalinity stress, melal taxiety freesing and
lient stress, itidative glres.

UINET:LI

Binchembsiry:

Fuondamentals of Enrymology:  Genernl aspects,  allostenc
mwchaniem, cegulatory and aetive sites sorymis, kinetis ol
enrvindbic  cotulyaie.  Michaelie Mentsn  sguetiom and 108
wigIp o

Envegy NMow:  Peoneples of thermolynamies, free energy and
thirmtenl petential, relok seaetion, steuedure mul funetion of ATT'
A bref oothee of clossafiratibo, funetion and  impertandce of
eurbt il ralpe wd Jipie

(54 M1 reerts HH]"IJII.II' £y, ]

Proteins  Structural prgameaton, risssification of sminoecids
Prmmry. seeondasy  and  lertiory  stroeture of  prodins.
Biosynthrem of Prateins

Pigments:  Chloapbylle.  Phyodliproteine,  wrotetrs and
wipthophylls Wiseynhthesis of Chiarojihy]) s & b.
Uemintry and osyuthess of Nurlaie seids.

Tenth Pupes Special pupers! Projeet Work.

X a Advanced Plmt Fathogy.
A b {ylogenetics and lant Heeebimg.
X el Adtvance Fhyeolowey,
X Environmental Brienoe
vl Adbvaneed P'lant Pathology
IX b Advanced Plant Pathology.
UNIT: I
i Hiwtury of plane Pathology . Concept and compaonent of

plant disemime Types sud e of plant disesees

B

Protucticn atil dispereal of mecufom wod poediepos tion
factorn | |bs developoent in relabions o Enviromest )

A, Phyainlingy of pamsitiom (Preqeenetralion, penebrdban,
Josa b= peened Fubion [

4 R of Enzy s wid Lisins in disegae el jpument.

A Drilinew mivehapiam (sbrustiarl sl bisehe o est |

i Epiphylotis aod il bsemwpe fmecmting,

] Mapagoment of Dusase: Prophyloar and jmmomeotion
Plant quacantine, Vhesionl pthoils ol plast disense
condral Riologiesd contral, Fungirides and Chemotbera py
Means of securmg resintany saristiss
Prejuiration of media  Koeh's jusgt Ll Toa I,
o bk vor snad Pathogaenaty

i {senwiies of Mnhopeness

1 Pl prige fur o] inmiinis resigtance
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UNITE: 1
Plant dipouses swid Lheir contral:

Wheat: Hust iHlack Yellow and Browsl, Liesss amd, Wit
Ktermarin beal spol, Tondis e ookl RarTey: [ovored simul,
Molva i Plﬂ.ﬂ‘:ﬂf Hlisal i inemane, |:|'|'1|:||r|‘l_lll'|-|_u.-|||1|| teut
apol, fablse sping, leecterssl beaf Blight bt Klasirs pansukly
thip=baien b ufry dosedsn Malee: Smul Borghom: Orain annil
himt wmut, Hajrem: Creen our dieaee, amut, ergol Cirmm: o
Bhght Pes Powiders mililew, pust Arhares Wil yellmw mosar
Beam Anthrmencss Ceoond son Tiks discsse . Linsmed: R
wilt, HWeassies: (lob oot, Whits st Alteroans - Wight
Sesarniue Phylbely  Sugarcanes Bod rot, whip saot, wel dtop
griaay shiwt, meosnie Potates Late hllghl owssie, leal rol), L
rob. Cation: Angolar Teal sgot woll, Tobiegeos: Mosae Concoriis
Nwry mildew, prwdery mbifew, mosae o wae  Cabbige:
Alvernaria blight, met kot Tomata: Hlight leaf curl, Nhindi:
Yellow  wemn Hrogal Lattly Leaf (ronder: Stewm gall
Tarmwric:  lesd  wpol  Toplinee  macdess Chillies
Anlvrasyse, e Jack, leal curl  Onlom:  Sooll Moamgo:
Anthracnose, Dtack wp, Grapess Downy middew . Papuaya: Leal
rurl’ Banana: Bunchy top snd Vanama disesss. Citras Canker,
eurlinggumnesis

(X b} Cytogenetics and Plant breading:
UNIT: | Cytogeneties,

Chromosomes:  Structure and Nimeton pormal prekarole wnd
rubseyatie chroemsntmes . Kt annlvss and thewr besnng on
awoltitinne,  Chromusssme  lontivg  patterne. Speeidl foeme of
chromesonms . polybine, Jamphrush, [hohromosanes  wul  sex
chirvmmmmormes ell oyele wml Yadimveoar of choumosomes Qurmgg
mimiotie. bivid, sechusiemn =m) thestws of crmsing over
st s b g L eneadanhe, evtulsgaeal Daels sl mbeof gineplanemal
R e

Suructure changes in chromawomes  IeGamoes miiil

duplmatian, vt end o draoelesbion e ortalogsenl
l‘:l.l.l‘ll‘!'lll.ll'l"l_l_'l'l' Eui-mupluﬂ [TRATA | il N L

G0N bl Kanpar 111

Numerical varbations in Chromosomes:  Ansuploily anil
Foupbondy, chinaificalon, Cylagenelcs, segregntinne, evolubmnmary
significanon winl wses 10 taeic sl wppled cesearch, Syntheste ol
patirnl mipil ke |||.1]:;'y-l::|.:h Waploptee, [hplatitye barpees and

R e s D E e L

Moendolion principles:  Gend  mtersctions, qualitalive  and
yuanitative charmcters, multiple allels hypothoms  Taodlleles,
peradvlletes and plevoteorpoen Linkege, lnkage detection and
pallitiat gy b warolis orgatiems s, Seeterts, Fongl aml
Eukzryated| Mechansm of sox detorminaton, sex-linked and sex
mnfluences and s boitod triata

Modern coneepl of geness Geoels  materind - nalure,
arganiaton,  fine strectues of DNA, HNA TIRA  coubenl
virritinns Types il (I A perjLabTre, kg e wiuil l1'|!'-'1.]|..|:'|."|l
sequoteme VNTHe  mmisalellites  wnd mizrsawliios  [INA
e kagnng o wltkarymtie clirmmesames, Uenomiics o jprokaryilios
and subaroles Orgunelle geoome, gens amplifloatiog aml it
sigmifiennce Meetivinisma o TINA cepliomtion eof recusehinntion
w prokarynies amd  eakamy e INA sequenong. split geme,
alternitive  splieing.  irnnsoplicng, (eeudogenes,  overlappiiilg
g, Dedtedd g,

Mechanizm of transmptass and e sgulatin i profanyotes ani
elkaryules, rahianeers, sup)nessors, priscriplednes, Gatiscriplion
fectors and their mole 'mANA processiag, cborvmes and HNA
editing, Trandlation or protesn synihesin i prokaryotes sl
sttharymies, Thesnmes, ANA  anmil  transldbienal  factars,
[Ty

Genetie eodesy grne regulatum o peokaryotes anil sokarsotes
Fovyrmnuomtal s mm geee expiieesion, sTatejosoees anil
Lhemir (ol uieme op g wpreeeio

Extruchmmesomal  inherilanos, ilersctions smong nuclear.
mbischenidrml aod chiompiom graoimes

Populption genetios:  Handy Weinherg equilibmum. chaoges ia
wrtves anitl periobypes (regimnes uvler sedecimn,  eiggystion,
pralsiiet] el gemdic delt Ghiantiiuties inhentane

Muitlan: & peseral scoagnt with spociul meferetice Lo et
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mutativind  Expefimental mutagenns - vhvsical and chemioal
mulegeos And mode of they wemes. Someclonal vanacons,
Seporbsiemn el muisdatlons. Froemee s Wigeiir of pod e e ger.
Bereening drchnigues  anil  seleetion  prowduvee ol iobuesd
(F T IRTTY

UNIT: 1 Plant heeoding:

Methods nnd Objectives of lant Heeoding

Inteeslipetoin, dormratieation sl ascclimatieation,  Putlerms ol
wendittiun i erng plania Catitees of nFgin, gy jusal_cvimeepl il
groe antrogresspn. Mot genete resmrees, colleetom svaliialion
amd maeervation of germ ptasm Hirne banks

Selectims hfferent methods of s lection, ortene of ssbrton,
seleetiog nite puoltitrlt siedeet b ami esteat pethion of selescting
brrthex.

Yiybridizatlon: Bresdiong medbuds of sell, coms pedlimted wal
'.ﬂﬂ.ﬁ.h‘-‘rl!il CropE, |,-'~|.||u1.'l-|| and Tk wlértoon Wass seléetion
recurrent  sdleenion and  pepmlitin prespeent Hreeding
potrspasite apd synthetic popylatione Methols ol e for
Whmeine, peal iod dmughl Teslunee

Hetirrisin eondept  wmld  theories  [nbresding © dirpressi.
Developement and improvemant of Justerotie posls aoe]  uabreed
e, {omneties of wellpweapatilility. Producton ol el seis
Mule slerility and s cowtoratin melianiams o hybod bresding
Gembic chumetrmsbie of gaeelioe, infessl Boes, hylmda, chnes,
mckures aned  amdlblies  compesttes and - synthetes,  thnr
meayiiagiee aud it plestios Herbalalios sod geoetis sdvaies
Mitatioe brretimg and dlitan hiybrrlization wy plant beseding
[ lor af ';J-ul_vpluuui!.' piupilan lieeebiing.

Nistehnulegy and peartic wganeetigr (no seleling L o
il

Crop improvement i whenl, mawes juddy, stigar 2ane. pobees,
o] eeeda, puotato snd estton wAth pefermnee b wurke dapn g Tnds

=)

W

CRIM Lnwersits Kppsr L5

I el Advanced Phyealogy,

UNIT: 1 Genvral Aspects:
Yt ul fewanic gigal e .
Trintebaitucdy padomni ool ovaryres algs) B wiy Pnalian ses
ik
Imetavian, poomficm i, colture aud mass culture of olgee
Ermbogiianl bululals of algae, and miuenes of soilogrmi
tautors s gremdh ol lys;
Watar Ploeme thar tmperiaes i ety sl conlrul of
algal mussnine.
Symibuoiwr pssocalame wilh algee

Digschurrnratey of nlgul pagreventy, reserve il mabemal nnd
voh] wnll o ot

1Mirmeiryeture of wlgme of |5.|'|1l'r'l-lll-._q.ﬂ‘|.;t'h ariel mmeie T
swibieprin il § Liisid e ipnd,

LUNIT: 10
Plavler 0ol 0l jgme B il i ey
flule of pigae i indusiry
Stody if ssinl et e wnd tabo of wrrmsteml adgae
v bindenn T um-r*‘-mi |r'l'1.lﬂur|f|nu
Hale of mlgee m agricuiium with roferense Lo res fislds
il sl g el b Loy fiaulsn
Extrwcollular  praiucis ul a tgir,, g by prmed b vl
gremth dibnliile  subsiapess  of algue with  specinl
reli oee S thede sale o The prodactud oC e libstes,
Algas jiier] svwirsimmg arliil FI.I”IH.IIIL\ il rele reemew (o walar,
it el W el g mangapal st supplos and
pnidusimal e Whirde Ao s eeclogeal sndbma by
Siewagr ool anil rule of nigwe o panfiestion of semge

E Mt ol scater jmlhinants evpeeinlly indusaral efllioemts o
eanltatoee, quidtiatoy grireh by amd] o e il
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i Study algal vires with specuad seloretee o toalatiog s
wnady ;':,.':J.hnphqum
s Canteml il irbmrable nlgae.

(X cht Environmental Scionee:

UNIT:I
A hrsel sitlsne uf sarth's shvirmnssnt sl |Ls vulution
Atmowrphere,  its stnetue, compemton and charactersies,

liydrosphere, 1he oquate  enviroomeent, ol wnd  Jente
syslams, ther phivadn eo-chrmbenl and Wakogien) dharscteriaics

Lithosphere, e cormpesbom and choracterstes . The mclie of
entth’s crust, their decormpesition abd the deeelopment of wa)), e
chemical and ologicsl nature and properiies '

Hiosphere, 8 oomponopts, Seophie sbructurt wnld U logact of
homan ety oo ke comsltobion. Biolgoos]l diversily, Le
mapariancr, e of dogeneral o, couses anl cosmeamoes of
st uwimutinn. Likely . choigges i fblure efimate and  Uigds
repercusmond on Uie Diologcn] ieersity, wmd fubure osirse of
el ibion. Strategies for the eommrvatean ol lelogeal diversity. A
brpel wutline of thes walvopal aed inteciatstd e svution «Tirta
being  carmed ot by gawernunmenie  ad noosEoevermonent
TR ERLIT

Natural Resourees: their types ifertile sols, frosh water,
miperal and energe reeurees, lvestock, fichores, forvsts and
wild [ifer  Fmite  putore of patioral resooress, Uuee  over
explatation and conseguences e

LNIT:I

Mollution of enviFooment:  Mufur  wpes ol pollutints

Wdegradatle, non-degadable  and  peesmtent  polbutaoes.
Metabodiamm  and ereyommental  fide of  pollutunts
Beaerumuliotion, doesagmitfieation wied Jdegradabion of waste
materu] i geochmmicnl  eveles of emrbe, oxvgon,  oibrsen,
phosporoe sulphar and chonges pelwast . by awen - and

S M. Uinpeersity Katipur 115

peitisptierien Lherwed. Eflorts beiing Jesie e atabilie fhe
bk w2 il q‘l"l-lllu

Airpallution: Metyeyubggion) oonditlone wd - air pollutiee
Majur Lud'li.u.-m. ol the st phere (Gmdes of carbon, simygen
wiv wa] phor, swoene; hydpmarisne and partindates ), thior arson,
eliects mr plant wil  srreen) e and eleorsaee foan the
atmonpbuere. anees, orstaguenoes ot conteol of Globl warming,
Stratvegeiinne oaune dupintoon Photechemesl smeg nnd Acuda
TELOE

Water Potlotion:  Thopestie ofMvenie,  ther  charmetemistios,
priinnry swondiry amd ey awethods of theie teeatment and
inpana]. Lipdustrial oMueots, their cuirsctorisles, eatmenl and
gl Crache ol pollution, probifems caused by ol wpills and
Lhesr. el g opreralions. Eileets wf water pollubom on agatie
Uik EfMeet af potlution s pesductivity of the agquatic syt med
recr ey foom polluton

Soil pollution:  Orggon, beliwviour Lovatment dimpmsnl
pobbiramite b the sl =it i]-'nn' refimner 40 it el F‘I"’-Nﬂl‘.
peaticndes, heavy teetnle (Lened, Meroury . Uldminon, Chroains,
Mewrmie. Udpper and ewdl Mg an)  piocorsming - waslos
Hmlulrl::ﬂ. maerts Of My finresh Fills aml exonpestmg.

Thermal nod notse pollution: [ csunes pud  consspiences
wriel drevpeaed o liking syl e me.

Radim-motivily, s peromiopee aoil alf=te  m tanlogneal
sparetie Catangeners of prrhanesd levels oF prdio-wetivity oo the
Vv shirre

Ervironmenial degradaium, snergeee of public awansess and
wrliidbig o Mot andd lodermeleannl |egil Framewek to
prenbibi s vl lomilimg 1o degrmdilin ol emvironmeit and sl
fife

UNIT: L1

Eavironmental Managemoent:  Sustmothle  developmamt -
diypeetivie g alysiegres  Cupteol o itiwirrmental peliutam,
contpierEaizon ol il seseurees gt sl daf
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Ensironmwental mamtonng Mimitentg of air, water and sodl ta
nwess  the  state detersation. of  enveromeital  gusliny.
Pt mined iose of Tooleggua) indieators of virciroarientad
abity

Foxprasniire of buoliugoenl eywivais W pnvirermen ) cotitaingngibs, 1Le
[abe. alaarptan, havioors gnd sliminiation Expesure risk and
bnviranmenul impact asssssment;

Envipanmmiainl Educetang anid it eossarly.

Sehedme af M.Sg: Finul Practical exoninetion:;

A A% Fienl gractiin] essmination shill be ool 12 hours
doration sprvad reer fwo dave and shall connist bf & gt oof
vrereises ol 150 murka for papers Vi to LK and ol 50 marks for
e inlelrctines prpe refprrfeet sk

Max. mnrks: 200

1 ihecripton of twa plant specimen provided 1o dwi=H
sermilar el lameuage snd thetr assgnmsent (o
Ui o peerti v mypedommatic position dup to famaly
Jevely gveng martabdo skeiches, rosens, o) formmdls
Al Hlagratie

Tome 12 Hoors

Prrparatinn of el dtoimed prrmsnent slide of the B
g e ey i bertal, | vsseripbhoe of Ui charmters il
nivalinmeen | jpdeprst e nbificabinn giving reasons for

thuor amme.

hen sercbmi on e bovalgeimorphinlogy

Cine exercise on prravillod material with tee help of 1
s L b eiobe fentures of poobisgpenl jnieesd
Cvme eevvpriae o 1he ecologen] oxpernent ermcali] H

ot exprermmrndal dala proviiled

. T eereyses or sxpeeriments on. Envirnamenzal f-i<h
e luips

: LI e mrmar o Hllll.iﬂ'll.'u'l"l.[n'ﬁlm'hlhlrr-"l: 1

up sl deserybeed Ly Uhe eaididip

| esreapition of the: prociles (meslved sl somunenta sty 6
dhrniz bt ot | mxpeeet meen L webich N already besen st

S M Ul veimety B s Lz

i Vioe wairrrres s Digehanmisd ry i

11 | vy o ey haoligny ana by aneres el i
ey i sl i forgpe v .

i 1 iyp eexorryee ot terpdu g et mainne fosenpie. fede B

stiudy uf mny twa Tilores

e Umsirnente, W laficatlon appoitesen ail uses of  ded=s
iy Lo plants of medusna) vahw

§ok Iracticals on Sjecal/ Elctive Papers wineh shall Al
Ceengiat of |stamabors il weeteises, oo e gl g
and pogect work sl

i Spotbing +3-10 spots each of 3 mares: =

Lh Viva oo il

14, R b et oneF wld tnpTiripeel work ole qn

SUGGESTED PRACTICAL EXERCISES FOR M.Se, FINAL

Vi- [fFapen

1 Idibnilpid descraptiion and plealileaton of lenlly avoilahle
Nevwvering - plants of e fooibes reserijed m Umors
FORIS.

- stody  anil  obwervation o angtomy  permal ool

anomalowst of plans pars by sectipnmg, slanung and
Propatetig of perrrasienl sliden.

i Preparatin of smware e atidy uf gumetphyies aud
mictodbssections oy sudy of rabiryos

4 Lruchy of yamous Atagrs of reprodoctien i1 aog)os e
from pecmminent shiies

fi. Study of spidermsl peals @ Tradimcsntu Smaesiebmat
Tearyes e, o wniderstasd vre homes, glands amd stomerta.

i - SLudy of leal snatomy nfCyana T planes,

= Study . live sheial apicses by CriestpmseLone  wnd
L
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Staly of vesrtation by P, Lrapnert moil | Uadrant
Sisgly atf emaronmontil factors 1 ecrvatne on i tenf
phumicochumien] puramilsss of s, water g sl kit y
Fhoytisteengrapliion] el tap ta sty natimd vegitatio uf

Ietertunintion of waber hulding sty of $erent 1y e

Estioadion of ehloropbyll enntent in Sk (magatied anil

1is
VIL:  Papers
|

erthisle
b
A

Truetisg
i

ol =at]e.
-r

wnium g trd leuves
VI - Papser:

Food eropse Morpholigy, antitimy and e ehimsie
tesin for storsd food moterial in whisat e misive, chick
e Ulberggut wram) getate, Dagre. swewl [silato mol siiar
cale.

Foulder erop: Study of any fise wipartant foddsr rrips of
iliw lalony

Medicinal plants: Study of live ar el our bwer b
Fpocismnn or charts wnd prndimgrapilis of il Tiadloww 11 1ge
mantical plams 1o fanufiures the students with tie
Trmumi rov olipewrm

Papauer somnifernm. Afrpn Bl g Cadfernabfios
romereis, Adtugtidi cevlviam Deye Aiasral, At s wi
ﬂuumﬁ'ﬁn et paenrh s W Mo ST TS Phyvlinefiue
amurue,  Androgaaphin  parseuhife,  Alue Eirlriden,
Menthe nn eiizis, Mlisg A Podsalormio fabdins Lt gt
culgger, Vellrevid smutmdes ioarrcen i gonod i gm
Cvrilmpmigrin wpe Panafoses cabiont saes i

Vegetalle olls: Sty of mmorpholing wl croscopie
wiructire o il wielding Liswes ol o) stasl s,
svatlnan,  comnul,  sunflowit.  custor e |
detetroiiiaiia o aalites fam e

ERULM. Dmivereiy hanpmr L1

L

il

Il

Fibrest Morphology anatamy saol oncrescngee suuly of
whole fibre, wyping sppmpoate stammeg, posaluns of
eotbastt, pulir, linen, sun-feimp, coir nml ik,

Chwervitmne o bsstes assocated with predetion of
fouinie, Fiamijin. Lapyid) (s il dyes

Minor progect and ekl susvey amil visils 0 nessarrh
lalgrmtories The studerts ary expecbell Lo write g wiell
ilfustrmled rogsarct on Lhe aame.

Papers

To finid oug the OF of plant el by plasiiel vuic e sl
To detormane Lhe [1.P TL 'Water potential) of Totato tilers
Limninirs by warighosg oot )

To determime the DPTL of slornge tissues by deusily
miethod.

T iletarrriinn Uhe abructure siie and fremqpistoy of stomnbs
in mesophytie sid wecophyte leives

Ta determing the rate ol foamsyaratom of plant s
1. Woight, & Potometnr mvihol

Tir thetevrmn Uhe rate of transpiraten by Cebale ehioride
wtthmel il bo ealiilate trsispimation imbes, tromsmrmtion
irTiFieiey of variis lemves

To atinly the efTmt of variois Taetars on Leanspiralion,

To s the rate of photasnthests i aquutic plantaty
Willemit te's binbibalis covnt i manthod

To stinly the et of diMerenl Fartors op, the e of
prleatessnithesas i agatic plants

To wtuly e elTeet of difTesent Betors on e mwwe of
syt hesaie i lenves of Jand plant

Te extract mjor plint pigmest  Trom green leaves by
differenual solulabingy methol

Ty determmion e chlocsphdl n J chdory D vl Gy

sl € 'I pbaria
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Tocumpare e 100 of diffrrent pliend maleial

T sepatate Ve gt plent  jugmenis by |t e
olirminatigrrm by !

Yo welicubic the pogmeit conlemt ul glanl bassus bk
U nbrvmeuryy et hed

Tia endrmcy froe minirhe scvida Dous gevminalog seelling Ly
fwn rien o] pagser vhoonauosgragh y

T mewenre the amylnee sevvny n R TTTTTERETS v T
wowedlings  anad  fo etudy iyl ol anbminte
winjpiebi Do gl il g pees e WY erigvess

Ta merasir b s ol i pme cobaliwt Ve Dalrubian
hll!‘IJ:luiil

T extrm'l wnd Ll thie pitesesion el el slygawes By
Honeenict Towt

I’npﬂ-. Sporial VepeodEleetive papresfrojects

X ar- Advanced Mant Pathelogs:

ki

-

-Y

L= ?

(1}

Al wloidy o ax ity Hlslpba b logy il
silbemiifimtion of F:n'lfh"ﬂ'l viet Duaglesd o e R

A sy o symptomidogy of Davtermsl vl anil ML
ol b aters

Mettante uf vudture medin preperstun; sieptheatoa g
il it biar, uf et bageem s

brraciibevh s spiid puddbmarnas |5 Fepet rmits

“irniu'l'l'ml.'l'll nf lahgml spming

Viral clsen s prentnmeal Vommafar sexpermnc

Fwoof bialosgion] auwe vhripaeal [uiuncules Tuy o oluss e
ansrprrul

T hernperrear Preziinin aof jilwne PR ETT g W e

Fieil oolipgtiin wl heesidied pliste sial fepteaiatian
Tebabedd frmpets

U 50M .V nreereity Han i 121

X b Appllsd Cytogenetics and Plaut Breoding.
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1

Frsremea am mwes dnd trosooy aowd  plant et e,
Featilitw ae condiidse baeTavio

Moot et t rnn sl | b el pites

Produlirms wn Mpndel pe emd gy Spende L indwpitenen
rotdenms m T dntrsctian, hakage Al gene mappog
Anatysm v quanipaise \nhefiuner

Ientificatinn  of varmsas shages of meoew, study of
i ciern

Dirsprossatravssg of crossing over/chusnanta

Karyotypic studies progarabien of milite metaphase
plates ond dowwong camera Juelila  dbawing of
Fiurseninioey and sludy of ehromesine morpholmgy.
Viyenhigsd doalvwes of Jea bty | imaree s a el erop),
M sam ol o firrmreE e (o admn At whiml and H_'p'-ﬂ'
b bl

Male  slembly  demectinn ol mmeiienanes  of
sl -arecagmi il Wy

Eitppmitoon, hesitalulibty geniile @dsnmpoe angd sariance
woitle- L fucdp ol given <liba

styily of Moral Webidgy in rolabhein W poflinatuss o T
Gvailalslp rrop pimnre

iX ot Aalvanewd Phyeology

i

i

Unals vem] staed v o Fhasnsd oo | Themirl rwlﬂﬂlh
il wmatier Al i e '

Anidture wned mase ullitr e ——— L ]

Lsndaramn spad - plimtafication of s Gempoanenie from w
piver alisl ety i eapmmiis wi isg eebnonie
T T T

Vamernhiehln  dipgrowe 0l wlgme vkl Eher
pipesbaa femsnta il e nt i Grmiion of the speaes

Vit woirk ot W Seasid] sarations o algal Do of
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aquatic hodies, b Infusnre of (ddestriat oMt o
irivwih und romposition of ddgnl Nora, v Maintenaimes of
rultivre anid mone rulture of selectod algas, § oport on
exsurmod Lerpes for fresbll walur o manow algal firma

IX di- Environmental Seience:

i An Analysis  of  phyasschwimseal  parmoeters o
ettvironmental qualits inhr, water and sl agth relhmenee
iy melectond parametor

£ Hiolegical examination of polluted water: 1 Micresenpie

srrami i, 2 Microbud eearmana uon

4 Propect work on the nllottem] wine which shall involve
eollectlon  al infrmation, dwta, related to the |ocal
problams of noviresmment, wildlife snd its eonservation,

4, Compurative study of loristcimmpholingreal/anitombes)
characteristion ol vegetationplants frem pollated  and
toenlifues.

i Seamth] vanalons i the  ologicalfphystisachemiol
quality of water from different bocalit o

fi. Study of mr microflors and  parucolute materinl 0

it seasons of the vear,
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Srivaslava, MDL Comparative anatomy of vertebiralos, §eitoal
Hourk Lot Slinhabad

Milton Hildertramnd, Aol of verisbimmis olrseture. TV ed.
Wl mnd bema, New Yiork

tomer; AS: Veriehrate Hody Wl Saunders o, Philadelptns

Yaurg, J.2 Lafie of rertebrates, (0o Tioivees 1y Press, Loniles
Ll aoF Mmoot —— A —

Calbert, Eh- Bnlutyen of vertebintes LW e ol Sons, NY

Menlagne, W LUsmparmtive siatomy JWiley snd Soge, NY

PAPER -1I: Anymal physiology, metabolie regulation and
el funetinn

Motey  Atlennpt funr questere n @il tea questuss (e saeh
swctingg, each fueetion carries mjuil sk,

Unit - L, Animal Physiology-

1 Adma and seope ol anivaal phs=ialugy.

2 Hespiiratiry urgais aiil pespirntory pigrments

= | Patterns of pitrogen fesrebiol among JTedwnt nremal
riomi g

5 Chirrpd pesga o Lpn s [Tl anomal @roupy

A Thitrraoregilating

§i Hoormnmst e wrvmili

1 kot heerms

CH4 M. University Kanpur 146

T Pl b Lo

Clomumuriicn Lion armogig animele

i} Bialuminescenee

i) Phermnanes and olber semiochemiomls,

i) Avdie slgnals

biontreetile eletents, eallsand visnes.

fu Muoscle sumeture and funetion

fii) Movements - amoeboid, sillary und flagellar
Chromitophores aod regulation of thelr Rinetion.

Linit-TI

(Metabalic regulution and cell fuaction)
Thermudynamies principbs and alondy - state eonditiones
ul living onganuama,
Degradation of gluctse, pulmitic acid and aiming sejds
Enargy mistabolmm und high-energy somgmiiras
11) Rexhox ot L i L
LU Mitschruidsial electnag tran nart chmr
i Cradative phosphorylation,,
Ruoaynithema of uren, aspartic sed, glosdan, glveopgon nond
prostiglandiss,
Nubure of Endirmes -
M Clwssfcation and nomenclature of 2y Mmew.
ine Fioetie arm)esin of ey salalyzed reactiies,

font Regudation of wizyme activity b RIS L i
(T PR ITS

i Halfof enzymes intraceilular degradation of jroteans,
Bioaynthesin of proteing and nuclee neils,
Stte dirveted mutngenals gl snayme snginsering

Inurnobili feed vy s gl thierr applientions



i Moo Zoobwgy  Foal

Books recommended

Lo romse . Cnmpmrative animal phdsology, WoH: Saundinrs

I Eckwry Anpea) hyoeolege speehaniames and adaptalion
W H Frepinan

WS, Howr Getierul uml comparativie animal physwobifggy, Prentiee
Hall, Indin

Sehuemdl Mielpen Anbmal Phpmolsgy Adlagtatnmg and
Envirormmemnt. {Tembridge

13 Ve sind o, 0 Vet Brschermistry. f Wiley & Hara
e Hotsrtis and De Robsertis Cell nid Moleeular hiokmo

Paper 11 Gamete Riology and Developmaentsl Biology
Unit I Gamete Biology

Noter Altemagt frur questians 15 all, dea appestivne Trom each
sl | wemedl (pElisitlon carTies sdunl marks

| Heteragumy Tn sukarotios
. Cmrparibive sccount of differenudiom of gonads o e
sroippsnad gk sy wavie priskees L
o Lewalig vl ln
a  Momphiclogs
b, [nfferentintion
- Furiclany mid 1 regrudation
S e Logirriesaia
L Muophulipeal bazis T Ridenis
L' Mizrpha ligrien] baels 16 wpy wvertehmie
3, baptmpetie s [l @onie expresslun d il ganogics
‘. Hauorhurmintry of Seomen
1 Semmen compositon and formatioo
2 Ammimarreiid of epmrm functims

Yoapeodic probes

CSJ M Untvwrmie Ban e 147

@ Ferialiamtion

1. Prefectilization events,

2. Biochemlstry of fertiliznting

A Post-fartilization evenis
1. Collection and ervoproservation of wnmetes and embome
1t Urvarian follicular groweh and differentagon

i Murpholegy

2. Endocrinology

3. Molecular Biology

4. Oogenesis and viteliogemesis

8 Ovalation and svam Lrunsport in mammals,

Unit IT Developmental Hiology

i Standurd  techniques  and  methods of - egperiome )
embryology asmely - Vital dving. extirpation, iselation
truraplan Lation and grufting

2 Raole of nucleis, cxtoplnam & valk

q Multiee|lularity agETegation,  differontiation; cel]
mevement, conthct inhibition, sel] ey,

4. Cleavage, polarity, delerminallon mgredivats; cleavage
wnd  noclear activity  urgasizers- properties  and
jthisiotegy, smbryonic induction frrimary and secindac
eompeteres hetermyrnwous induction, .

H, Metamorphasts, bormone and geoes moTphogeneeis of
veriehrates Uhe evto Jifferentiation with exatpli nf eve
sernd Arrrilas,

Hoaks recommended

Austen, C.H and Short, BV Reprodurction in inioals.
Schallon and Schatten: Molerular bl gy of fertilization
T Longa. Fertilization, Chapman aml Hal)



Ik Wi S - Femlimgy | Final,

—

iy Edwards Human Hepmsluotim

Talinaky An [rrdustion w Kmbryology, ¢ B 0ol begre 1tabH e
Citllerl isvolopmenial sy Biruauny

fernl, 8 0 Develipmdatal biology. TMIL Iniia

M.Sc. Final
Faology Practical Examinntion

Mutes The pructical veammnataan shall edery 200 ke | i
svarks (i fireL oy | peaeral examinat o mrd EON rarkie
i weennid dny (spmeian] pmper) The sxammalion phall be
dpeoodl (Er fwa tlays, withy ome messyirm ol Fiwr Navirs winh
oy
Each wtudont shadl sitinnil & brief sepert on PRCILFE L LR
-rﬂTIu| geiperml  puigeTe 10 e mincinnssd adiy PRAmEELIED
g wilth tha complete record of hs / her procicnl snrk
with collevtiomms, 4hdkes, ol ather firepsEralians Earh
ariaglent Han Lo deliveral [t gyt mirvrnl e leeture.

Math trierisl anid extirmisl paaminess alall work with
w0k | soamultation il cooperalion, durm ecalooetisn.

First day
| Mo ity nrdl.n-n — 1o '-I.T'h.ll
K M dissection = - T i tarks
3 Prepurtion of permanerd mount 0 prarhs
i Ten q}.lllmljrlt.ltlull wnd CommEnLs '-lfl_rnur-h-ﬁ- :
5. fl-mlm-r?x;u-rum:nt T 10 markes
A Urmerrents i deeale o twe et v gl S
L=t rrimachl | e Ao I marke
T Tine |-...1;-.I.E|?51_FF|:!-1:|.& ro b LOTu L Te 10 marks
& : .".:il.'.ri.'.'ﬂ_-- (L = o —mlm rEs
H e g—— T dirlis and b
gl rad v FEN -y T
5 TOrrAl S o 1PNt ke

ﬁ

20 1 T rovereety Waiip (L]

The secamd $oy prackicsl soll e bebil i per schusilule
prr-‘nd-h‘l far the cotwermed pyllnls for spoecial [T,

Contesnts of the Practical Exorcises

Weagnr Nissettione o, Fraehd ram] vorves of Dol Bah and
Stngeay, b Masinns! - Bloes] vaselnr <y,
craftam] ek norves

Munoidissrellons - & Pk elotisl argars. b Jaterna) esr ol
Sealblon; £ Meproductoes aegans of m el

Mounts WM of Salpa, (koploorn, Sqguamous epithe i gl
ciliated epithelum of frog, filapluowe of bird,
WM pregseation of bind ey os

Ustwology - Endossheleton of bony fish, reptiies, bisds and
it nla.

Palute by birls
Jia SudmpEesion i veriebrotos

Frilizyaliag - Study of varous stuges of pmbryos of
represet Latives of L0 rend classes ol vertebmtos
Sady of different types af placentan Cny b replareed Ly
miodels) ineluduyg thew hstodgion] sectinns .
SevUions of Ladpeole Jarvas dirnagl dilfrent copume of
difTervnl stages
Sovtwpne of various pegrons and stages of chock smbigo
and absu Whesr wrbinle rriinis )

Hiwudogy - Camparatiye hislologgy ol vertelrmes orgnnes ineloeding
ettibiverines g lads

Mivmtirn Speetmis - Moadels of extanel reptilos, bomam esolutuse,
arclaroplerya. and imther piTesCi vl ppectinrne Il b rdmiea
vl L prersertbed Far [15e

" rpwaligy Experiments - o Msssurdnionl of boffer aetion:
l1, Pheterminatnn ol wemabie sresneeguon of & salutieon; o
To dewponstrate principle ol dialvsing, & Ta
determrmation of anwaant of Jdesolved ccvget nowalan e
Effocts of hormone on permeabi ity of wr nary bladder of
[risgry (e sigiem rotymidi)y plboerl ol gy mwesed, bry 9 qu,ﬂ'u'l'iﬂll



()

MSc.  aology (Finml

eepnromiters § Compansen of pulmonary and colaneous
respiration i frge B any ether medificsllmm of nhove
exprcises  or additional  one  dopending o (aeilitiee
availabie.

Mibes

4

M.Se. Finul Zoology
SPECIAL PAPER - Ichthyology and fisherios

Paper IV tIchthyology)

Attempt four gquestions in all; dach question carrs sl
miarka.

Classifention « Evolutimeey elassifestbon (0w Feation
propored by Herg and  that by Romeri, ments and
demerits of Horge closslicmtion. Cladstie elasmfleation
[ Madern approachy; Cutracoderme, pladoderms,

Urigin and svolition of Rahes |Elasmobranchs and bany
M=k

[dentifiention « Techpigue, ldentification of local fish
fauna.
Loogeography -
lipsn tinuous distritulion

Local Fish ftuna - Feod fishes, fornge Nshes, predatory
flihes and insectivorma Mshes, $ood Aahes.

Migrntion - Type of migratory fishes; physiclogic and
applingd sspecte  of  migration,  infuencing e,
wasocinted  problems; migrotions of eels, migrmation of
Salmon, mugeation of Hilaa.

Adaptive radigtion  Hill stream adaptationy, deop-sea
pdapiations, edaplutions wm bopy  fishes anild
#laamobranchs

Spatial dietributicn of  fishes:

2 5J0M Vaivernity Kanpur a1

|-

i,
1L

Nota:

[ 2

Food and fssling liobits - Gamc food, seondary fod,
iraletital fodd, oliligatory lssl anl supplimentacy ol
Plankeon {weders, Horbivorous, carniverousd, smmveosus,
monaphags and stenophagic. fahes, eurvphage fishes
Surfaie [mednre cilitmn feeders, bottom fenders, grasrs,
strainete,

Heproductog dod development - Seeacnality; Prolifis
bresdirs| Chiparity snd vivipanty, fecundity ©methods of
prmanETaLia of  wggei,  eodocrina) regulation;
e vrogenesis af uny car; parrental eare i fishes

Abpotic fmeteow amd theor mfoences on fiele

Maintenanee and working (reshwater mnd  marine
aijlIana.

Paper V (A) - (Applied Fisheries)

Allemmpt four questions by 4l racl spestign enrries sl
maris.

Ty of Mshwries - Marine Gehores (Costn] Gaberios, deep
witry fiaberie, off shore fisheresy; [Gvenno fishories (Mujor
rivers svileme of North [ndia and their Bshermes
resa v Nshernes: Lournne Beshenes sstuamne (lakees
wiunry Eypes, odngic fentures, prncipn] osTuaries wnd
Lhere Tlehimrmii.

Prawn Fuwheres © Fishing  soeheds, oiloores mecbd,
future ol prawn Gahecy in loclo pobloben amd praws
fishery dnd procesaing of prawnes.

Fuahing Methixls - Sop waleér lerafte of oast. and wist
colial, tackksr other methois Celestree Oehing,  Fght
fishing, awchin movmder=e e i el waters dhehing crafis
s Lack i i

Pontd Cultuee ifisly (wemingd - Types of Aah forming,
planning und construction Nsh forns, physischermieal mod
biolegneal cheractengtic of fish farmes; meintenance and
imprEmeik of fah foem



Va2

M S5 - Lowlogy Finael)

(2N

A0

L
i
I

Nube

Prinopad cultsvabile Tishos - Hoef sceount of ndigenmis
and exolic apscius Procurement of seed, coliection,
ietir e bon mned traosprit il sieed

Trdiesd hiresdiong - Stapping, h:.r;uq:hj'lll.!‘.l.un techmicun,
byt flaheryes (dry and wet), mdesor hatcherus anid haps
Leichuinig e

(M¥ver techudgues of fish cultaie © Codaposite fish cultur,
faki eulture m paddy fiolde; sewagw fis] fisheres

Fish diseases uud ther cootrol - fungal dysesses, hacteral
drssasen, protozoan dlsvsses, helbiinthes mlections, ond
tisamrs indiesd by poliulente, prophylectic oeasures

Fiah decompositinn smd rigor mortls

Fish prwservation and preessog - Catses of apmilage,
aretlioells of preservation apd demienils of prevolent Crivial
ttidt hiala. '

Fushi biy- pasel i tm

Agw and grorwtly, length and weight relationship,
Taggisgy of At ared popalation erumsertio,

Tramapart of fah and markrting.

Syllubus for Praciical examination to be held

on second diny
This pruncipad exurnimation an etcond day will also ¢xtend
i five hours: each stodent will-mauntam o mecord of the
excurmion and submmt i et dhe thine ol this ssamntiog
aliong with his pallection und propamtons

Thee thovyonn of marks for practics] ezamiation on seend day is

fs ﬂ-l“-‘l-m

T M or Y Hpsstion = L:'i_ !.Eﬂu_
-] Minoe dissection U-ﬁ_!_'dmhu

3. ExeuyEmnn v por 26 Marks

i Tett speta for ldentification and commernts 20 Murks

LM Unliersity Kanpuir 53

—

e ]

H

Bl

-

T lewa! frwsh waphior spmcies ot Lassmnim -

(bt & s Loy WAL Pembit e U1 L s 10 Murks
— Cimnyenta ailaptivy feati res of temfish -

i i/ Uavts mpecimerie for gt logoftwo
micleeds from applivd fsherms 10 Marks
Viva voce Lssl T a jT-r.Lnr_p.j;m_rmTﬁ 1 Marks
Pracbich) reoud, :;!!-1;1.'—!‘.-!1.:1'-1, wlis] e il
iriis)pla. 10 Marks

' TOTAL - B R

Syllabus for dissectlons and mountings: -
Major disssctinne - ranial nuevos of fraeh sater fish- Wallagn

ik, Mysius s,
Websrrinn sesiclis w fresl) walor flaly
Eospmsare of pitiitary o frmls waler fich.

Minor dissectons Eleetric onguns- Torpeido | Eloctric-ruy )

Mtuitingge

Aremsory respiralony organs- Huwropnoosuns,
I [T

Fove mud vyvw maancive
Bl vl ven

ilMerent Lypees uf sosbog
Anipriifae of Lomnsni

Haid soctso of ollectiry urguns

Herve Dhry
Plaaosd £ilemy
Figgn
Honks eecommunded for Special Paperstlehthyoalogy &
Fishories|
Lpglar Tt l oy
Maru Histowy of Tialiis
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M Se - Tumalogy {Fanab

Poerm, Lot
Fransm [y
B T

BB Tilwar
5 Misra

Yo dhingoran
Parthar

Chandy M.

_T'."q'.l'{ll.r.'!m: ol
VL Selemaliun

[ AR e STTETL

Ll

Rhanna 5.5
Cirver

L L Sovasiavs
HanLomb Kuowir

st et b oF fiahos.
Finhs of Indiavol 1.& 11
Thin freghwalor fishes ol Trdia, st Suleun,

Catprmerein] Marmme Pialirms of Tiadia. £251
Mnlculta

Fauna of India. Wol, L LT, Res ol Tndiam
Slusenm,

Fuah and Fisheriss on India

Finh and Fisheries.

#igh wed fsheres. NRT, New Delhi
Wealth of Tndia Vol 1T

Prownas anid Prawn Plaberies of lodia,
Hipdustan Publishrig Hesbe, mdeihi

Freeding of Indian Maor Uarps, Hushiriya Art
Printers, Agra

Nets and gears

Frahies

Frahes-

Riologme of Fualion

Anatomy wrd physelogy of Fiahes, Vikas
Publicatian, N Delhi

CSI M Uimsersny Kanpur 155

M.Se. Final Zoology
Speeial paper - (IV Bl - Entomology

Paper - L1l Morphology, anatomy, physiology,
eceolagy ind ehryology of insectd.

Note:  Altempt tour qoestiond 16 sl sach question earmies odul
murks

L Muarphology of hoed thomas aud ghdomen, structine of the
digestive, romparator,  clrouliuer,  exeretory,  dervods
recoptor organs sluding second and Tight producing
vrgnns and repraducties syuliem.

E Physiologe of the  digestive, resporators, arculstary;
f:nut-nr_v, nervius recepiors orgaas belnliog sound and
light preducing organs

1 Metomarphosis, role of hormanes in develapment.

Paper - V- (B} Inseet tasanomy, seonomic entomology,
nnd social insects

Make:  Attemopl feisr guestlons mall, sied) question carcies oquul
s

(tn Toaxonomy: Dhtailed knowledge of W folliswing onders
wrd particulaely of the faonlisd meaUorted L low -

L. Thynanure 2 Collembela 3. Clothaptecn 4. Rlutteria 5
I'hasmida 8. Mastoidea 7. Dermaplers A Tsopetra § Embiopetr
10, Corredenin 1L Mallphage 12 Apopleurn 13 Ephemerndn 14
Minais 16 Thysunoptera 16. Neruoglers §7. Leesjilers. 1R
Hetrroptira - Prototwmidae, Coredas, Lygaeidue Hydrumetridae,
Hovstomatidas. 19 Homoaters - Fulganede, (icadidae Corcopidas,
dnsmiclate, Altvesdas, Aphidoe 20 Colepterd - Do,
faamprerclae, e se, Ebsrererm, el e, Cloceibel Linte,
Sourebaehlar, Urrmmibivrndne, Vhngllonides, 21 Lapadogters -




158 M5 Aoclagy {Funal

Pyralulinle, Meoul, Spebyodse,  Ueoametndss,  Homboedae,
Saturnulee, Peplimedsr, Nympholdae. 22, Stuepmpigens 21,
Hymsnupers - Tedthrednne, Evanidoes lehoo, uroides, Chalici
inife. Farmicilee. Vespolne,  Bomenade, Aojade 240 Thprers
Mycropladee, Tipulidae, Peychsdine, udoidae,  Dhtronammts,
Awlidar, Syphadee, Mucusds, Tuchiede Hippobossdae 20,
Hiphuuprrs

14 Firtteoense vitutimlogy eeonunel impoiance of the weeyil.
boeunt Foeeery bewr) e insoet,pewts of ebopsd gravms, cotlin paddy,
pupr cape; vatlle, men, forest plants and frous their life histemer,

Mutrit af thassge ancl virusis Lypes of coptrol meesiones o) ploged ’

with spesinl emphineis on insecticidos
o Socinl  qumects thoir organizatlon adopialons  and

Tastamaryowr.
L Se] lnimiets and plant protection
Hooks recommended.

Evig. DL College Entnmnbogy.

tmm. A D Text bonk of Entammlogy 19h sl revited by Blchand
an [hivs,

looent, ALl - Becsnl Advinees in Bntomolegy

Packwarl, AS.: Text, Book of Enomalisgy

Practical

Note : The practical examination o seeoted lay will aleo extend
for e homors, Bach student will mmediilam a esoord of the
pxrursen ani submit o6 st the lme of s exemingtion
nloppeerithy’  hisfhier  pescticnl  recond,  sollectem and
jrm e Lo

The division of murks is os follows

1 Magor i st ion 16 marks
2 Minur dinsketion N5 trinrks

3 Ten mjsiln [ome pfen ) feation and commen i RN e

CSJ M. Unwersity Kanpur I

Tdentification of to b | i mmcta uprto

4

) ll.ni-lrru__”m__ U ks

5 Ly briemtatistical moblem fﬁnum_

5 En:n:rlrnn Tr_';;r'r 20 marks.

7 Viva voce eat  Ifmarks

. Recont, collection, and preparations. L0 marks,
TOTAL S L) puarks

Syllabius for M.Se. (Final) Zoology (Entomatogy special
paper) praciical examination,

Majur dissection:

Exprme sy ane of the fallow|ng sywlems nnd aesocisie]
perts ul wiyy of the insests

MNereoaus watirm, Mimontary cianal, Reproductive system
mind Hespiratory systurn of Granshopper, Dvsdercus IBeil elteg
bugs, Tlanus (Plain Lger baolter Myl Acherontin iHawk mothi,
Misca Hoveefly, Aptn (Huney boei, Vispa (Wasp) and Mybabris
(Hiintir beetle) '

Ginor dissortion:

Temtorium, Tympanum. of Grasshopper, Spirscle  of
Cirsssbigtper, Endoerine systaim of U Cockrmach. Heears acul bt
vosse |l Coekroach, Johniton's mrgan of Mils P sl LU, ristale
anteminn mnd modified hind wing [Haltere: § housefly, Stimg
apppraratus ol Haney bos and Wasp, Genitallo of Male and Fomals,

Study of the following prepuaced slidess

Type of  Amtenae; Miuth purts, Lays, Wings, Wign
voupling  apparetie, Egms and Chenoles WL of [arpaimmniu,
Sprmgtaike, Pelcalus, Cimes. Aphud, Keooopeyllu, Bird lodise,
Culmx 'wle and Fomale, Anopheles amule and female, kades mnle
anil fermale, MH‘I]I, larva ol Miles anit 4'1|.':II,'.|!“.|I'|-|-. I'Li‘l:n af Clnlex



| TiM M Se - Zeobogre | Fipal b

and- Annledes T 5. Uimzand anil Pocvenitreulus of Cockrmch, T8

af s g, miied gt i Bapd gut alungwith cloaon, TS of Filwe
chamshwr, TR, of Rectum, 5. of Compound eye, T-5. of Fhght
mimcle Ghres, T of Testm, Owvary, T3 throigih dn early
fmibrya, TS of abelimnal ganghs, L8 ol Spracle alopgeith
prnchies, LS of Heain, L5 ol the fore gut of Cockrmoach; MV.Saf
s besil of @ Ulesda; Gills of agquatsc msoets

Stuidy af the following museam speemoens:

Mantis, Mivliiom, Stick neect, Eurwiy, Queen termite,
Helrmtoma. Cicmda Male & Female . Mepa, Rhipoceros beitle,
Typen of Larvae nnd Pupae, Life Mistory of Silk worm, Sand iy,
Brutterfly, Lae imssel, Himmey Inse,

Biudy of the Spocimens selected from the Orders of insects
an per theory course for the purpose of id-ntification.

Wevord of thn esercies oo groweh and developiment of nacits with
the felp of following lioslatstieal esdrulatioma, Dyvars Taw,
Chi-square tesl, Growth index and Howe's index valuos, Crithoal
difurence, Standurd errar, Standani deviation, Truosformed and

Angular transfienusd valyes.

Histolgeal prepazations of the Grusshoppér viscern soposind o
mie el by mvan labilel (nsecticides

AL least one Life Histry of 4 crop pest i# W be weluded o the
¢ || etamn

Heoks recommended for special paper

DLTY Tombhare: Inseel, morphology, snd phywalogy, 5. Chanil
& %o,

H Borsetl  Toseet physology, Scademic Press, NY

A Ramnr and LM MNigam - Bronamiic siud applied sntomology,
Eukay Pablishors. Delhi- 51

Migem, ML s A Bumiar O Agriettorsl sinoemalisgy. dlor.
Kumar, A and P25, Nigim- Crop pesie of Tl this

CHLM. University Kanpur i

—————

M.Se. Final Zoolugy
Special Puper- IV (C) - Parasitology

IV, General Parasitology

Notes  Atuwmpt four questinns in all; nech guestion cures ]
5Ty o

i Morpholgy snd systemuatics lineluding ultrastrocturey of
prolusay,  (retuabades, ceatodes and nemalsdes 0
reluticn to man & domestsc animla, T

i) Lifie evele of the filiuwing -

Entamweba  Nistorigties,  Trypanosoms, Leishmomin,
Schistosoms, Perugenimus  westermani, Dieroeodt]im
denitritteum, Echinococeus gromiomus, Diphallobet hrium
latum, hipylidiom  eunimu, Hymenaliems  nana,
Wuechererin  bancrofl, Brugin - mulayi, Bracuneulius
medinenms,  Trchanelln,  wpicadin, Strongyloidies

#enmmlia

i Dhifforent typos of lurvae of Lrematodos costosles and
B Lisglevs,

(41 Cerwral aserunt of - parasitiam, evalutien and parasitic
mdsptation

il Arthopods us vertors,

Paper V(C) - Applied Purasitology
Note: Allempt four guestions in all; meck surssLion Frrries gl
fArEs,

1 Llauses, wyim ptotms. dingrssis, trentnmenl preseEniig of
unporianl praslic prolerons, s trematodes, coaatdes &
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Physiology of nutrition, extretion and respirmtoon  of
|Earngiles

1 Feulogy of prarnadiivs
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hetetieltiematm, eachmomatn,  Ehermosnme praleine,
mrrangerrent ol chronustin irch rerrsirst Nenenclalure
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Lathant periditary discamm in momn Slekle eeld wpomid,
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. . . . 1] | o[y | Ll 0L B e Cal el e w0
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and ralmmals. c I U A

K



171

M 4% Lonlogy | Fnad)

M.5e, Final Zoology

special Papers -Environmental Biology and
Applicd veilogy

Paper IV (F) - (Environmental Hiology)

Note:  Attenpl four guestions (noall, sach queslion carmes il

-3

frm P

backgrouml — of

Siupe  major  Ares, hisborieal
i Lol Blolsey an Tadia,

Teule and technigues - Popilation aampling Imchinigues,
mistliods of pstimating primucy ol conaumer produetion;
mepsurenent of envmommen tal fectors; remale sensitg.
Siatisticnl suadies Niometry aod  liclogical data,
deeriptive statistics and deplction of hife puttorms ul
animal with environmental effects by applying Boelean

alpebrn

The Entironrment: Elsments gl processss, interaction of
snvirommental slements, dynamic v iofanent..

The Atmosphere - Pressyre, winds and sr yasess,
motstire, trmperatare, aml Hghl.

Hydrospare- Renalms of water; organiema (o fromh vl
HLAFI WaLeTE,

Lathosphere - Land forms, rocks, sail and soil enaslon,
undergruvml watior

Compartssn if sutecoligy and syrecology.

Hipsphere - Ercaystems, Dhivermily, imils, structore sl
Tumettonnl axpects

Community - Structure epd dynmmics, energy  flow
Tricmgre i jen] sy hes.

(S M Uloavesrwity Boan s I3

e,

Mles

Popialation.  lntsrmctions- inire-amd - asterspeafic
ideractione, ecological genetics Naturnl  selection,
adpatations and scotypes, speriatiom | eculogeal vulicutors.

Paper V (F) - tApplied Ecology!

Alteinpt Four quisations i ull, eseh quiation earriis sl
Maras

Eovirmmental  sepects of  homen populaton -
femography, prowih,  factore  regulaling human
peipiulmbiong the imgeact o6 ensironibental imbnlanee,
Hesouress - Cooservating:  with explodtubion  kinds -
Terrestrial (sail, slimate, elimatic repons of India, foresie,
flara anil faona of Tndiad deforestitaon and s impoct
sarovs  forestrees,  prasslipds, Qepn fons sl thelr
managrent, egnl aspecis, Geve & Volunbry agencims for
condrrvations,; oinomml resoumies nnd theirconaeovation
Aquatic resources (Fish resouree; land glanning owsth
fahery prayeets, freshwnter rTigatioh, Mmanme msaurom -
orimeraln il o cofissrvaboong eenfomiie  oblity  mane

paris),

Urban watnr Monagemenl - Sources, water guality,
erbirta standands. Solid paniicle comtents and their wypes;
mersirr g aLbul Wi be wen Lier Treatme it aiol dispoesil.

Palluten - A, Mir - Usses, HPM, hoeey motals and

morganic solwtaness, (baone orosbsit, prevonting and
comtoal.

W, Sail - Pesfinndes, synthitic fertilizers, fly ash, rosodoal
bty of persitant pewlicides; Hresention ami tomirol.

L Warer  Trulustrial and orban saelos, varioos Wwxisails;
Murine l-'-ll [Likmm Huimﬂhu:ﬂ.mn arod  fetaled  ecogpedanic
[miphcntione. prvseoiien and coileal

Tomicologry  Heasches, luse response relationship, L1,
and LE% buea) wnd wywinmie eflecls) commulative Loxieity.
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Factory alfecting tuicity o#. brologuea| sl chiomsl omd
rrrule el pelmonseatinm.
wWildlife - Indimn wildlife; endangert! o and Gana,

mimnageierd ) presecyptiom of weildife iy iy s ex eital;
(et sl dintageesgrl of parks, saoctuaies, reserve,
msilogient gardens, wod domesiie wildlife sitrnetants

B Envngy - Types and souroes! sirategies for comserymtion.

fi. Envirmmaental  Assswinsnt - Blelognsdl  mositering:
bl ndiea Lors! assessiment. of movironmenisal atieration

L1, Enviconmental wsrmess add mase educisomn Frinciples
and programmes of environmentsl aloestion with special
ralereger to lndis, UNCED da Earth Suaiinit and SACED;

Depet of sy ironment, foeest and wilillife
tr Proveulive meseurss for copservalion of Tesouroes o
rowyeling uf wastes
Practical
Syllabus fir Pracueal Exsmination to be held
on second duy

Mote | The practios] csaan(mdling o ssennd day el dea
extonl for fve hiure; esch student will malntain o record of the
exrcngion and subimit it sl e e of this exammstion. alongwith

Tuwher callecnans anyd prcparatimes

i Che Tlebil wacerse 1 mnrks
I Muz time une houe .
7] Estination of Seilwaler qualily chemical) A0 marks
§ Ulbservations on sbotic Lphyeics)] actors 05 friarks.
§i Spereiliy commerle o wi ey hiens miode]
) i_[;u:ful:ﬁinl el ssemry B Licarie 1 frndidd T k.
o o statistics| probivm E LU sk,
W Phankton gumider a v sl .
5 matks

a, AJumntitative

E30 M, Uvwrnry Kamnpir 174

— ]

S h._timji.uuﬂ- ldrﬁﬁﬁulm_ a —EI-E;L-..._
i Hﬂ.ﬁlﬂtumhlﬂ ~ T 30 marks
Y Vicavoewtest 7 T . 10 matks
“ Hewnr]. mimfl.lnu—p;;‘ﬂl—nmmi“__ 10 marks

e T im
1 et rmination of muuvim size of queadrate Unpeciey s
[airms g
Etermunavon of mimmua frusibet ol duadrates
4. Determination  of Frogueney of individia] specins, (ine
bratiaect methed, posnt frame oo,
i Svaly of hinmass of prestiners in the Baold,

5 Kstimatimy of Iy, Bes Gy Chlorides dissibved UTERIT
tEd e i) Wit

o Study of phywical and themical characteristion of sinl.

Stady of diffireot reosystema in feld, neluding  fouw
elisins and webs anid censtruel pyrarmiils

h‘ Exercims on peqmalsvan, toxicology and ginetics an (hy
bt il prowviched dats,
“ IddentiBcation o Looplanktons and ghytoplanktonFs and

e limuatkogy of fon bees

1 Nty of dommmeatic wild lifr attractants g preparation of
atliast rme.

I Cllsserremy o il sl | s gy plasintog amd managerment i’
Fralignral park, ind firmiry.
Hoals Reconmmendd,

Hewan. M etal, Eeologs, Individunls, Popritationi and
Cmmeaiities Rlackwell Sor P L fomd, O K.

Elseth, B antl KA Buumgartaer Fopmalation Blolp, Yian
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Odum : Fundamentals of Ecology (W.B. Saunders)
Ricklefy : Ecology (W.H. Freeman

Turk & Turk Environmental Science (W.B. Saunders)
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Paper [ Heal Analy=in

Dalipitaon  afid  exisdenoy of Wi -Suelijos Inicemil,
Frojertes of the Indegrnl, Integrationn and Uifeeenilatisn, T
fonimenral thooreim o Colevdoe, Tt ol weepor o] e
LT R f'!:ettlﬁnhlrcuﬂl-l

Seiivnces b series of funclions, peclsose il wmform
e, auchy  epiberan et binlierm o enn e
Wikbvalimee Moiml Abels aod Uirchlsty teste  fiar wnifies
g ees  Tniforme Copvergeooy  and o centiaily, | omfoem
rovergettre. oanil Hisnano-Sticlipes antegration. umfiom
-un--nrnrllfrrv and  dilTereyuation, Weerstries  approcimagiog
thewmm, Tower. Serim, Umqueness theorat for fower series,
Abwel s wrrd Tunhers theorems.

Funelinne of Sovessi 'Ir.'|l“1r||||l|':t_. hnear wransfirmalioge,
Pheetvutivies o @i open wubissels ol Bibe Chmi Hle, Partial
derivalives,  interchaonge ol e onder  of dillerenbation,
Viervatives al Tegnor orders, Tuvlor's Theorem, Tnverse funclinn
Plsitvrn,  Loplicay fumetistt  thooretts,  damabians, Exbrerom
;lrlﬂ:l]rllln. with  panstroriie,  bagraoges  allplies et
[hiTerentiatimafl mtegrnlz, Sioke s Limrem:

Luobesguie vuler megsure, Medoarable sola,  Regalirity,
Mvwsurahle functions; Rere] und Lelesgoe measurbilioy.

[itegrration ol Mum-nogatave  Tunchoos, The {eneral
bistegral. Integratwoa of Sers, Bomormn sor Lebwesgre Totegrads

Funiiong af Phimrudl virratin,  Toteagnm
Iy ereitiatiom Tl ree, D itbermmitialion anil | ntegealion,

Mespwiros Ao, oiter meswarrs, Extymann of o msmoure,
Uingueness ol Exteuanm, Ceseplothonn ol aisssupe,  Mogeire
| fmize, | plgogratiom wilh fesjesc] L Dirasare




4 : M.Sc. - Mathematics (Previous)

The LP- spaces, Convex Functions, Jensen’s inequality,
Holder and Minkowski inequalities, Completeness of LF,
Convergence in Measure, Almost uniform convergence,

References: 3 _
1. Walter Rudin, = Principles of Mathematical Analysis |
~ {3rd edition) McGraw-Hill, Kogakusha,-

19786, International Student edition.

2. T.M. Apostol, Mathematical Analysis, Narosa
Publishing House, New Delhi, 1985,

3. IP. Natanson, Theory of Functions of a Real Variable,
Vol. I, Frederick Ungar Publishing
Co., 1961.

4, H.L. Royden, Real Analysis, Macmillan Pub. Co.Inc

4th Edition, New York, 1993.

~_ Paper II: Complex Analysis

Complex integration, Cauchy-Goursat "I‘héorem, Cauchy’s

Integral formula, Higher order derivatives, Morera’s Theorem.
Cauchy’s inequality and Liouville’s theorem. The fundamental
theorem of algebra. Taylor's theorem. Maximum wmodulus
principle.  Schwarz lemma. Laurent’s series. I=olated
singularities. Meromorphic functions, The argument principle.
Rouche’s theorem , Inverse function theorem.

Residues, Cauchy’s residue theorem, BRvaluation of"

intergrals, Branches of many valued functions with special
reference to argz, log z and 2%,

Bilinear  transformations, their properties and
classifications. Definitions and examples of Conformal mappings.

Spaces of ana)ytic funetions, Hurwitz's theorem, Montel’s
theorem Riemann mapping theorem.

Weierstrass’ factorisation theorem, Gamma function and
its properties, Riemann Zeta function, Riemann’s

Funectional equation, Runge’s theorem, Mittag-Leffler’s
theorem, Analytic Continuation, Uniqueness of direct Analytic
continuation, Uniqueness of Analytic continuation along a curve,

C.8.J.M., University Kanpur 5

Power series method of Analytic continuation, Schwarz Reflection
principle, Monodromy theorem and its consequences, Harmonic
functions on a disk, Harnack’s inequality and theorem, Dirichlet
problem, Green's function.

Canonieal products, Jensen’s formula, Poission formula,
Hadamard’s three circles theorem, Order of an entire function,
Exponent of Convergence, Borel's theorem, Hadamard’s
factorization theorem.

The range of an analytic function,Univalent functions, .
Bieberbach’s theorem (Statement only) and the "1/4- theorem. '

References: i

1. HA. Priestly, . Introduction to Complex Analysis,
- Clarendon Préss, Oxford 1990,
2. L.V, Ahifors, . Complex Analysis, McGraw-Hill, 1979.
3. S.Lang, "~ - Complex Analysis, Addison Wesley, 1977.
4 " Walter Rudin, Real and Complex Analysis, MeGraw-

Hill Bock Co., 1988.

5 E.C. Titchmarsh, The Theory of Functions, Oxford

University Press, London.

Paper I1I : Topology

Definition and  examples of metric  spaces,

- Neighbourhoods, Limit points, Interior points, Open and Closed
“sets. Closure and interior, Boundary points, Sub-space of a metric

space. Cauchy sequences, Completeness, Cantor’s Intersection

- theorem, Dense subsets.Baire Category theorem, Separable,

second countable and first countable spaces, Continuous

~ functions, Extention theorem, Uniform continuity, Isometry and
homeomorphism, Equivalent metrics, Compactness, Sequential

Compactnesz, Total Bounded spaces, Finite intersection property,

~Continuous Functions and compact sets.

Countable and uncountable sets, Infinite sets and the
Axiom of Choice, Cardinal numbers and its arithmetic,



6 M.Sc. - Mathematics (Previous)

Schroeder-Bernstein theorem, Cantor’s theorem and the
continuum hypothesis, Zorn’s lemma, Well-ordering theorem.

Definition and examples of topological spaces, Closed sets,
Closure, Dense Subsets, Neighbourhoods, Interior, exterior and
boundary, Accumulation points and derived sets, Bases and
gub-bases, Sub-spaces and relative topology.

Alternate methods of defining a topology in terms of
Kuratowski Closure Operator and Neighbourhood Systems.

Continuens functions and homomorphism.

First and Second Countable spaces, Lendelof's theorems,
Separable spaces, Second Countability and Separability.

Separation axioms To , T1 , Te , T3, T4 :their
Characterizations and basic properties, Urysohn’s lemma, Tietze
extension theorem.

Compactness,Continuous functions and compact sets,

- Basic properties of compactness, Compactness and finite
intersection property, Sequentially and countably compact sets.

Connected spaces, Connectedness on the real line,

Components, Locally, Connected spaces.

Tychonoff product t{opology in terms of standard
sub-base and its characterizations, Projection maps, Separation

axioms and product spaces, Connectedness and product spaces,’

Compactness and product spaces (Tychonoffs theorem)
Countability and product spaces.

Embedding and metrization, Embedding lemma and
Tychonoff embedding, The Urysohn metrization theorem.

Nets and filters, Topology and Convergence of nets,

Hausdorffness and nets, Compactness and nets, Filters and their
convergernce.

1

References

1. George F. Simmons, Introduction to Topblogy and

Modern Analysis, McGraw- Hlll
Book Co., 1963.

5. K. K. Jha,

C.8.J.M. University Kanpur 7

2 K.D. Joshi, Introduction to General Topology,

y.. Wiley Eastern Ltd., 1983.

General Topology, Van Nostrand,
42 Reinhold, Co., New York, 1995.

4. M.J. Monsfield,  Introduction to Topology, D. Van
- Nostrand Co. Inc. Princeton, N. J., 1963.

Advanced General Topology, Nav
Bharat Prakashan, Delhi.

3. J.L. Kelley,

Paper- IV : Mechanics

.Dynam.ics of Rigid Bodies (80 %)

Moments and products of Inertia, The Momental
Ellipsoid, Equimomental Systems, Principal axes.

I¥Alembert’s principle, The general equations of motion of
a rigid body, Motion of the Centre of inertia and motion relative to
the Centre of Inertia.

Motion about a fixed axis The compound pendulum,
Ccentre of Percussion. .

Motion of a rigid body in two dimensions under finite and
impulsive forces.,

Conservation of Menentum and Energy, Initial Motions,
Lagrange’s equation (D’Alembert’s and Hamilton’s approaches),
Buler's equations of motion, Hamilton’s principle, Hamilton’s

~ Equation of Motion.

Calculus of variations- (20%) ,,. I

Variational problems with fixed boundaries - Euler’s
equation for functionals containing first order derivative and one
independent variable, Extremals, Functionals dependent on
higher order derivatives, Functionals dependent on more than one
independent variable, Variational problems in parametric form,
Invariance of Euler's equation under coordinates transformation.

4o
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Variational Problems with Moving DBoundaries- ‘- [ Al i
Functionals dependent on one and twe functions, Qnc sided f itnt abel 1 it e o Unmime (lperu
vanalions. belotmmal hpseratorm: Tastien) Cljeerniers. T klumiiscilassar

Sufficient Conditions for an Extremum- Jacobian and .4 i I o LT e e 110 ol
Legendre conditions, Sceond Varintion, Variational principle of LApmrnbils, L i I P, Wl Ly
least action. Arravs and Tointers- [ecloring hod Army, Ares i
Refcrences: lem Injtih ' and oersy Prant

. | Lo | (N | (%] 4 Jaall
1. S.L. Loney, An Elecmentary Treatise on the Dynamics il B i :
of a Particle and Rigid bodies, Combridge dee vl ! T =
University Press, 1956, % K. A A U
K VR, AFFD | ] T |
2. AS Gupta, Calceulus of Variations with-App]imtions}f
B ~ Prentice-Hall of India, 1997. Brorgpge Clwses- Fousl v Antoomaiid Dharstiog, Seops:,
| ilinng sl T4 CEIEEDT ST LR T T 11 Tii
3. LM Gelgund Calculus of variations , Prentice-Hill, i rll it I el yNal eul |I '
. , Y14 o= itice oaf Thre Ty 1 LdE Kivserimile T T g
and S.V. Fomin, Englewood Cliffs (New Jersey?, 1963, ot ”-.I“ s ' s vimila, Idyream
Aleppeere Adlosg il i
Paper- V; (Optional Papers) - Any one of the following i 1'-"mrtlulﬂ'l arnd  Linions-  Siowtucess,  Dinked T
LATEEOm @, TV LT R e
(i). Programming in C (with ANSI features) . : 2 :
. _ _ Funuetians Passing Angpimmwnie. Do larating el Cal i,

An overview of programming, Programming languoge, Vorthiters b Fileiaans, Reciirain, T mealn d | Fanstlon, {dintiles
Classification. ! rabion . .’ .

C Ess-cntial.s - Prggram Development, Functiuns, The € Prepeoeeisar- Mocr Sobebi oo, s iinil-
Anatomy of a C Funclions, Variables and Constants, Expressions, et Tl Gite Bieflitn: T ikt vl
Asgignment Statements, Formatting Source Filea, Conlinnation . [ - I ) - _
Chamcter, The PTQ[)I‘DI:ESSO[. anu L. T II1 lul‘.lpu.l.- .]- Frmgms, Jsullemng The _I-»'_.'.. 1. h

) . LI T s Faorrear Lhmn g ety miad 1 osam the, T g

Scalar Data Types - Declarations, Different Types of wnrl WRE Dale. Selretitic a4t 080 Method. TlitasfTermd " ;

Integers. Different kinds of inieger eonstants, Floating-Point BT sl 5 __“; 1 I II- it ) Phis

Types, Initialization, Mixing Types, Explicit Conversions-Casts,
Enumeration Type, The Void Dala Type, Type defs, Finding the
Address of an objecel, Pointers.

IeTervnoes

Control Flow - Conditional Branching, The Bwitch ‘ '1 A i el ! ¢
Statement, Looping, Nested Loops, the break and continue \ Cal gl T &y { v Mubdial
Statements, The goto atatement, Infinite Leops. lan I HEL fikLrd
QOpcerators and Expressions - Precedence and 4 I L e
| ] Ul [ 1 T

Asgociativity, Binary 1Mus and Minus operators. DBinary
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Lineur seeond nrder equations- Vrelinonames, Pasie
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Peobliems, Nanher of avie, S Loy, eguation and |-'¢'|“:UI-L'I|,'I-‘JI
sl irlhones, Munssiol ien o
Uee of lmplicit functinn ani fixed point theorems-

Teimlie slutios, Linoar couuilions, Monlineir firubleins.

second arder Boundary valoe problems- Lineac

pirnlile e, Nomlinear probieme. Apror boageds

Hefrrottoes

Pehinary Difernniteal Egualiom, dihn
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s Advaneed Disercte Mathematics

Formal Lagios Statotieiis. Symbalic Repgeose alilion wnd
Frondol e, duantifivrs, Predicetes and Valohty, Propessitonal
Liighar

Semigroups & Monabds- limbome and Ewamples of
BRI A e amil Monods oneluibng Ui Tlprtataime
concatenatim  opiration ) Yhamonorpihoem of  ssogrrsoges s
rortide, 0 megreetes  relatlon s ani Ldubienl  Sepniginmg,
v hsdertprroi i il svad i uls Lo gy jirmid b, Thgpmial
hormaimzarpkizam Thearen,

Lattices— Taltwcge as  purind  brderd  wets, Thero
properies, Tatlees as Algebraic sywiems, Subifatlices; Tieecl
Prwdiiite,  andd  Vomonusrphisms, Svmr Specind Latthors o
ol ete, Cirgplementod susd Disteibaive Laitices.

Ronlenn Algehras - Feoalen Afeetrans as Latoes, Varmgsus
Hesalian Identitivs, Fhe Switching Algebra example, Sub-algebras,
1hreet Products and Homomoephpema, Junsirredvendile vioments,
Arcins and Minwras, Hoolean  frme ol their sioidalenes,
Minterm Disolenin Forms, Som of UVesloets,  Canoeeal Focma,
Mimmizanon of ihe Fsben Functons, Apptientians o Boilmn
Algehra to ewitehibme thimry (uking ANDL U & NIYT gavsi, The
Karnoughe Map Sl

Graph Theary - Defimition ol tVndirevimll Graphs,
P, Diccmils, Dyeles, & Subprapha, Talmed Sibgerapliag Degres
of o wertex, Cennecavity, Plagar 4iraphs and their properties,
Troes, Fuler's Formwiln for copneeted Phinde Gimpha., Omplee &
Cimpletn Bipartite Geapha, Koratoaek)s Theonsm fspateninn
onlyt mnd Gre use; Spanoung Trees, Dursess, Famdansenial
Cut-srte and Uk Sl Spenmmg Tros amt Rriskal s
Shetritiim Mavms, Iopresentatsmn of Uraphe, Edlee’s Theamees i
i Brwsteoee of Fulermas Uathie sl Coermits, Dovectsd Goeniib,
Pidbgeres amid Dhaldiggres o vartes, Wetghbed afmeeeet Sraphe,
[Mijhstra's  Algopihm,  Sensng  Cuodechivity: & Woashia]l's
Aeari Ui Hreertod Treess Seatel Troes, Tren Tegvwipala

Introdurtery Computahilicy Theory- Fuuwe S
Sachirmes oad ther Trangitws Toble | hagrames, Bagoivalomee o
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pulbiaom CRHERE AL Giravwe FlalY Thoeos
{'nmmany, Mew York.

Flements  of DHasste Mathematio,
BIEE U H K] Raneihe %4,

tive,  Differential Geometry of Manifolds
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Plefirtean gl examples of alliTerentidble  mandfidds.
Targpemt  apaces. farvbian  opp. Ons  parapeier #“’-'F' il
tranelormations L derveatnoes, Ymmoesoons cand oolslifings.
PHstrabtstome Kvie o algelits, Eslomor derovddsin.

Tupologival groups. Lis groups aned e glgebes Prodoo
b 4w Livgroupe. Ui pararmeter sulgrastgis and vepeined o] s,
Exampbes i Fagroups. Homomoerphian and dsenorphiam Lbe
trunaformution grouge. General hinear groups  Trinapsl. fitire
wimdle. Liemr frane hunilbe  Asseesaml fibre ndle. Vectar
bl be Tangent bindle Fnduees] bandbe Bulehom omorpti s

Wiemapnimn  manfeble.  Melsannia  euineetig
Loupynlere (eOders Sectienal Dufvalomne . Hebhuds  Lhedren.
vedimies - o0 Waemuoman mandelds Progeetve vureature
s Cosifprminl el glaire Wpmp.

Submumifills &  Hyperoafiaoes  Normale  Gaoss’
Bormulne Wilitesnmten spluatiin. { brvem il ctorentoee Clemod s
fimusse arcd Monand) Codaezs equatiens,

Al Al mrmiplisfids Migirnhine Lief | meiT,
Vantrasarasit  aml eovananl  almwed analytic wecor Gelds
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(v Mathematical Stastistics
ITheury Taper < 70 Marks:

Momients, Metlod «f Jenst Sqiemes aml guree 00
Mounsents of fovanate disteibution, soroetntion omMcent aix
segtvnaiitt, D areial & ot jple eorrelition foF Birve varilles

Probalitily @ Axumatic definition of  prdulaluy,
tdopusdent events. Haye's Throrem. sliserete and eontinues
ropn o smriatides.

Distribution Fuoactions Prolability mese  funclion
pml'l mrf ||1'|.1r|.:|r1|.|||:_\' r|_|:-|||~|.n' LRI ATELL 'p:i?'-. Ma et ecul
e Latin Of rendunn varaliles., Jilnt st bty fas e of tw
fmidorm varables, Pogditioan]  and omargiog] Ol wnd . pml;
cpdiaal expectanen; Chebyshes’s anl Marko's mequalites,
i entenl Limit Thesrem

Mament Generting funvtion ¢ Clarnctermstic lnon,
cumulant presrating tenetion, MEF ol Hinotal, Sisnn’s o
Wourrma]  clisteihitaig, Contioous  dhistAbatien,  Ganm
Iharrthben, Detn o Patabotmn of  fowt gl srooped - kel s,
Wi tangalar distribiatimng Slumnits in termes of Cui)snts

Uontibames Tivarmte profalnlity, Prsletiuitim, Bivarate
Mormea] Dt ibaiwm. Mamganoed and  conditionnl bivarinle
cliet rubraliosn.

Sampling thooary: Swply Randun simplivg ik om)
withwnt  pepleerment. Strsuficd rasdom somplmg,  Iveymmim
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Aniilysis of Sirain- A0

C.5.J.M, University Kanpur 15

Analysis of Stress- Stregs tensor. Equalions of
cquilibrium. Transformation of coordinates. Stress quadric of
Cauchy. Principal stress and invariants. Maximum normal and
shear stresses. )

Equations of Elaslicity - Generalised Hooke's law.
Homogeneous 1sotropic media. Elasticity moduli for isotropc
media. Equilibrium and dynamic equations for an icotropic elastic
zolid. Strain enengy function and tts connection with Hooke's law.
Urniqueness  of  solution,  Beltrami - Michell compatibility
gquations. Saint-Venant's ponciple.

Torsion - Torsion of cylindrical bars. Tortional rigidity.
Torsion and stress functions, Lines of shearing siress. Simple
problems related to circle, ellipse and cquilateral trinngle.

Two-dimensional Problems - Plane stress, Generalized
plane stress. Arry siress function, General solution of Biharmonie
cquation. Stresses and displacements in terms of complex
potantials, Sihmple problems. Stress function appropriate to
problems of plane stress. Probloems of semi-infinite solids with
thsplacements oy stressea preseribal on the plane boundary.

Waves- Propogation of waves in an isolropic elaslic sohd
medium. Waves of dilatation and distortion. Plane waves. Elastic
surlace waves such as Rayleigh and Lowe waves.

Variational methods - Theorems of minimum potential
energy Theorems of minimum complementary energy, Reciprocal
theorem of Betli and Rayleigh. Deflection of elastic string, central
line of a beam and elastic membrane, Torsion of eyvlinders.
Variational problem related to biharmonic equation. Selution of
Euler's equalion by Rit«, Galerkin and Kantorovich methods.

References:

1. LS. Sokoinikoff, Mathematical Theory of FEiasticity,
Tata  McGraw  Hill  Publishing

} cotnpany Ltd., New Delbi, 1977

2. AE Love, A Treatise on the Mathematical
Theory of Elasticity, Cambridge

University Press, London, 1963,
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Lincur Pragramming- Sumples Methel, Thoory of the
Aunples Mebl, Dualiiy sl Sensibividy Ariplywis

Other Algorithms for Linewr Programming- Pl
Staplex Miethol, Parassseire Linsar Programmimy - pper Bouwn
Loehumgue 1nterioe Pont Algonihne Linear Goal Pregramming

Tropapuirtabion sl Assignmeat Troblietos

Network Analysise Shoartest fath Problem Miniows
Spannmg Tren Problom, Masvmum Flow Prablem Mummum Cost
Flow P'retilen. Network Simplex Method, rageet Manning and
Upnien| with PERT.U M

Iy nnmic Frogramming-
Probsbiliatie Phynmmie programming
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Honslar mebud dhislae l

mamenium  tensor ol o perfoct faid
Sehwarzschild iiterral solution, Tondary rondhtions, Energy
MOmeEnlu Lensor of wn olectmomugnetie fudel, Kisselotn < Mazwel]
winatians, Rasever - Nocdstrom eoluton:

Cosmology - Mach's princijle; Eirstein modifed field
equitions sith commlipral term, Static Cosmolagical miadcls af
Eintein  and  [N<Sitier,  theit derivatbry  properties  andd
cumparmen with the xetual unserse

Hubble's Luw Costilogical pritieifilos, Weyl's postulate
Peorivetaon  of  Hoberisog - Wiitker ametrie, [Hubble and
Heacrelerntion parmmeters, Hedshifls, Hualehilt versun distunee
melaticer, ‘Arigular sige versgs edshil relulion amd ssurce counts
In Rohertson - Walker spacs - tune.

Friedmann modols, Fundameriial aprpuittion of o yipmniesl
waanwligy, Ciribiea! damaty, Cloend mial apen Vnivere. Ags A5 L
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Limverees Malter domumatod wea of the Dmverse, Finstsr - e
Satter mosded, Varticks nod esop hormeme

Falifington - Lamatre  models with dderm. Verfeet
orsmatognead prmerple, Stemly stals coutiologs:

Hefrences:

I, A H Edcdarnaphien, Tl Matham ilea) Theory af Hotativity,
Cammbradige Vi i by T'resa, [9RG
Genernd  Helativiey . ued  Comerinlosgs
The Macmillan Company of et
Lumlodd, 1578

A firet eoursn o general  relativity,
Cambiridge Ulnive iy Prvse, LU0

o JA Nawibar,

-

Y EF Shuty

(vilt, Hanach Algehras

Dot of Barach Algehi e and exumples. mngular and
MNon-mngular clomenta, The abetraet index, The spwlrun e an
alement, The apeeteal radios, CGelfund foronis, Mulbglicative
Lefpsr fionuiionnls S the maximiom jdeal space, Gleasnn - Rabarne
Zebizhon Thedrem.

The Gelfand Traosfors, The Speetral Mappog Thieenem,
[eemetne Gelfand Tromform,  Mazmmal jdeal spases [ [se
Algebira and tir alipsbiea 1, 12).

Coalgebras - Definiton and examples, Sell adwint,
unilary, normal pesitive and projerction elements o O algebm,
Compnutative  OF CAITE T T Humemmrephtisris,
Heprepmentation of Cammmmtative € . algetrne, [l pelras god
the mpectrum, The speeiral threem, The continones fuactioa)
culeulan, Fosrtive linear funetenals amd states o6 algebroms,
Thir 17N5 conEtmction.

Suong sod Weak pperator topniogms, Yen Neamai

Algebraa, Mownooe Sajuener of Upetitors, Hange 'rojeciions.

The Commutant, Tho Double  Commutant  thevmem,  The
Boplunsky 1demaity: Theerem, L' ar Voo Neumann Algetes
il Abeilian Algrhime

CEJA M Univpraaty Easifpror A

. Alwrlann ‘!-"cm. Meumnnn Alpehras, Cwehe Eatpaarnl g
;T l’ﬂn. Aepresentation of Ahelian Ve Nevinann ;tln;}mt. The
' Whliomal ealeulus, Connectedness ol the atlary Group, [he

g Jubter, Keplarmky's focmuls, The emire of Vog
ST Alpelra, Varyus tj.'|lr-.| i Pripeciinmes, . Loenirnt]
Vet hogumal projeusne, Tyie Deeomsl i . e

Relireneces
I 1" 1“ j'-'.n!!h'u" A‘I
' b Yol | (™ I
Handieh, P, ;1’*5:. ambsrdge Lniversity

v L
2 OF Beckart Ereneral. Theary of Bauach Algwliras

Vion Wowbrand §0640)

il Fursy Sets and Their Applicatioos

l-‘uu}-ﬁnf-ﬂuw efimtinas, a - beve) nown., Convex fuzsy
eeke, Danie operutiog an furzy sets, T il fursy sets 'E:rl'..r-lu;:
procdices; Algebraric products, Bounded sum  aod e rencs
E-ttirtns and b - conermss .

| ITIT E:tm:rinn Principle - The - Fedeh's extentiog
proneiple, louge and myverse image of fucsy wrt
Elements of fussy arithmetic e

Fuzzy Relutions and Fuzey Graphs . Fomry rrlatzons
|I1-|.1 fazzy  weta, Composition of Furzy relutions Min Mus.
varnpositing st ity progertios, Fogxy iy alends relatione, Fugey

‘ompatiality relations, Fussy rlal
. 1 L] i .
Simlanty relition wquationg, Furzy graphas,

" Fossibifity theary - Fursy messies. Evidonoe theory
rernty Musanne, Tossdnlily  owatiee Prwitsiligy d.i.;mhuuu;;

l'.n:q]|l||l'l.;r' thissey, el - ol ,
probibilily theocy Wazy wwtn, Vasmbifity theoty versus.

oo PFurry Logic 1 An swersien of dlussical Wgoe, Mullywn lyed
,.:::jlc;. Fueay Iprrn:q.matnur:-. Fuiey Quantifier, Linguistle variableg

wrdgos, Inference, form conelitinnal fugs ' :
ot mi ol padee of il Trrices Y
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Approximale lipumin: < An vverniew. of Furzy wxpen
pvntem, Furzy smplicntines woed theee sdection, Multioomditronas!
ipprasimate rensoritg, That cole of fuzgy relatiom equebion .

An introduction to Fuexy Controt- Fuezy combrollars
Fusey  tule bwse - Fuomy  inforemer  ppgine Fuesficotion
Defazzifiontion and the varkes  defussifloation  metioeds 1t
et of s il nebilre of omxuna gl the mesn ool mazima
rrieef sk

Necision making In fuzzy Environment- Jodisidial
doetgbim; makimg  Multiperwon decinen meking Mulilertena
dveiaion mnking Multutage decsun owmbong. Fuesy mnkeng
methols Furey liesr program miog |

Relorepee

L Huk Zimmeronan,  Puzy sel theory amib s Applicatuns
* Al fubifehers Tad, New Dethr,

1iE.
¥ Gl Khrond Furegy sets  and ﬁu.f:r Yunggac;
M Yoanm Frentien-Mall of India,  New o Dilbn

' M9

fix) Wavelets

Preliniaaries.

Different  wayw  of  construeting  wavelets.
Orthonornul bases gencratnd by n winghe Ritetony, the Hnlinn - Low
thearem. Smooth projection e LIRS Local sine and cotine b
sl the eostraction of some wavelsts. The li!-'ll!.lﬂ I’rﬂ{hr,lg
i tors and the smooth proyections  Mulliessouton analysis
l::i“n:rmhucﬁm al’ wm-bim-lt’:rut ruetion of catmpartiy supparted
wavrlets and eeliniutes for (e smoothoess, fand hmttod waaslets.
Urtheoormality. Compivtemrees, Charnctottontion ol Lemarie
Mever waveltts and some oty charnoterizations. Franklin
wavelpls and Spline wivelets mi thie reul Jine. Orthonermml beses
wf peecerndpe e donlingaus (unctions for LT Urhonormal
bases il persoiic splmes Taredia b of wavelvts definmd on the

rvssd T,

gt =1 B Y R (LT ey LTI b= |

Cliaracierization tn the theuey ul winseleis- The Lensis
Prpresbivitns wind sotne ol (s applcotions b tmcaterisatiins ol MHA
wivelens, divw. pass njrl_._rrl Al sl fumems N vmiria uf
vkl Wgrelens o $HA 1

Frames. Tls o L Hetien Sediaila ail W Maliare Loy
Wiiwwetsi for fromee Franws o truradidbrores il dilatinegd
St hn frames fur T8

Diserete transforms sod algorithms- T divermes wnd
the faet Friuner tramasfarms The dimrvtic newd (e (Bt roine
iranifrees. e Jiaerers vaursion if e Joerse] Bine arnl comirie Haae

[Fetenmpmes Vion el ienistrirtion abgarrthma for wavaipis

Hefervnees ; .

t Eugemn Homandor wod Gipdy Webss A Fires Fvmirme
L nu-h—h, e Prowg, New Worrie  1EHML

w bR An thtrosltetienm in'\"-'u'rlﬂ:. Avaidermie [rves
I :

A oo el Ten lawiures i Wavilets, (RS NSP
Homionn] Conthrenoes in Applisd Mathoimatics, B, STAM,
1mrs

(ad Nisns Commutative Rings

Tewwe Einducta. Chani it Sty awd
Blrusture of wemyaunple cpgs. Weddatbon Artin Thesry
farnbinty wlival (e radival I'rime sl semiprite  Fings
Strucium  of  prititive sitige pnd  Dengity Thverrm Clireey

pomliea, Sutedi ey sommw sl | mmwidbativ by Thevorrame

twison nngs.  Muzima)' sulilields  Polimomde oaer
diviston nes. Lecal Hogs Sem) Lawal Hisngs sl Wde et e
Verfort wtul se  jjor et rioeg

Helwrenees
b, TV L Nismy Cunmnislanive  Hing Hpingws
L T

o & P Nom  Cawmiilutive Mg (Carms
\.f.m:q;ruphilrl' LML 1'1.3"
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ixi) Theory of Lincar Cperatioms

Speertrnd thry ot roemel Wiicer spmens, (esotend st ond
wpwrtrum,  speritul  properties o bounded  linear operalors
Properties o resobvenl and spectnom. Spectral mvappng thevrem
G pmilynamiisls. Speetrdl rsloe of A buonded |ipess opesrator o s
cornplex Basach spece Elenentaney thory of Rumac! alye toas,

Cesieral proporbies of compact oesaraperators. Speetral
priparrs of enmpact limear operatons on nomed spsoes
Habsay todes ol Cupnpntt. inear speralioes vl rompet by sedvalifity
af nperator euations.  Fredholm  type  (heorems.  Frodblm
altermmtve Lhorem. Frsdholm alternatve for integral squations.

Spoctral properties of boundid selfs adpam finear
wprrninrs on @ eomples Hillert spoer,  Posibive  opetalons
Mutiotisie sejuetive Limisom for bounded sel-adjoint opeeations on
w enmphee - Hhibert space, Square mols of w0 pesitive. pperator,
Propeetion. aperntaors. Specteal Gnimly of 8 bounded sdladmint
inear wperstor amd e propertled. Spesctoal representaton of
beaiudon] setfadioint lanear operniors Spoctrad Lo

Spectral mensares. Spectral Tnugmuls, Regular Spectral
Mrastirrs,  Hedl abd Complis Speetral Messurss Conplex
Spertra)  Imiegrals.  Admeription. oF the Bpectinl  Solegpaees
harmetereation of the Speciral Subspaees The Spectral theorem
fime Burunilis) Mormul Cpeerntars.

Vabaunded  lrmsr  opeeesteirs a0 lilbert spuise.
Hellengr-Towplits thisoeen. Fillect adjoint operntaoc Symmetrie
il well wdint Ginear operators. Closed linear operators anil
elomtlres. Speebrin of un upbemlend self alioine linear operatur,
Spwetral thearem v unitery amd el wljont lidear operstors,
Mulbiplicsiom opergiar and TiMerentution Uperator
Hioferenees:

i LT o, Intresdnetion o Thillert Sjooe g the

Thoary of  Speaml  mlipliaty,

sogopi-Editun,  Chelsea Pulilisliong

[, T 5 1

a KLy s flerrg onrpef {dosir 01 i L i,
LT S hamety IntpprecimnessWi g, Mew Yok, (008 T L.

CAd MV ivernety hanpar {21}

A Abhieper M panad Thessry of Lanrar ogerators 0 Fille
I M s Spwer, Frolernk Ulngar Pub 150 NOY

|-”| li 1R i, Yal i IH‘I

A Hiltser=s Spiare Proddes [k, |} Yamn

Beuatrmnd Carmguny sy 4a57,

'] » ” f‘.‘li]wu il

i Blomerhanies
iPreengpuinito: Floid Mechanics

Newlan's rpintasty of metyoss M) besnoatiey) wealelling

Uonlmuam  mppeosch,.  Segmeptal Mivenient  wnl
Vibratins

Externnl Flow: Flund Dyannue Forees Acting of) Mowingg
Huulies,

Flyimg amad Svetnvmig

Whiced Fhow m Himrr. Long. Areriens, snd Vs

Macre-and Macrmerrsalaton

Frmpuratory Cine Flow

Thut Lavewrs il Thopmaelvomee. Mol lae [ sy,
Meehanisma 10 Membranes, sl Mufljhaeie Struet e

Mines Traspart it Capiiilnries. Tissues. [oberstital Sjuae
Camrphataes, bbicutor Dhiuan Meadsd, niud Vimelsiaie

Peserypuon of Laersal [elocmuan wind Fories
Ferse, Sheguk, ol Siability of Chegioe.
Serwrgth. Trmume) sl Tl o e
Moo innicanl Aepuets wf rgwib Exipreeerimg of Mot
Viemsw | Tissue Faygviresing of ki '
Hefervmoe
i Yoo Muer, Wimwe Watiies, Springr-Yorilag. Niw
Yark Ine. fiai
i Anabytic Number Theary,

Promiposite  Fliesentary. Nambey Thesiey and Cammplin
1.|‘Jn||"-'lll
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Riemann Zeta function, functional equation, prime
number theorem, arithmetical functions, Mobious inversion,
introduction to modular forms.

References:

1. T.MApostol, - Intreduction to Analytic Number
Theory, Narosa [Publishing House,

1980.

A Course in Arithmetic, GTM Vol.7,
Springer-Verlag 1973.

2. J.P.Serre,

(xiv} Algebraic Number Theory
(Prerequisite: Elementary Algebra & Number Theory)

Algebraic number fields and their rings of integers;
calculations for quadratic and cubic cases. Localization, Galois
extensions, Dedekind rings, discrcte valuation rings, rompletion,
unramified and ramified extensions, different, discriminant,
cyclotomic fields, roots of unity. Class group and the finiteness of
the class number. Dirichlet unit theerem, Pell’'equation, Dedekind
and Riemann zeta functions, analytic class number formuia.

References ;

1. & Lang, Algebraic GTM Vol.110 Springer-Verlag 1994,
Number Theory, ;-

2. 'J.Esmonde, and ' Problems in  Algebraic Number
M. Ram Murty,  Theory, GTM Vol 190 Springer-Verlag
1999. .
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Syllabus for M.Sc. (Previous)

PHYSICS
Paper Title Total no. of Total no. of
No. " Teaching hours per year
Tutorial hours per year Max. Marks
I ;.. Mathematical Physics and
- Computational Methods and
] Programming - 90 26 100
II ° Classical Mechanics and
Statistical Mechanics 90 26 100
It Quantum Mechanics a0 26 100
v Electronic Devices and ,
Condensed Matter Physics 20 26 100
Practical ' 264 52 200
Total 624 156 600
3 N »‘f i 3
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M.Se PIHYSICS (Proviows)
Miix, Muark = 00

Ixt - Puper

Mathomatieal Physics And Computational Methods and
Peogranting ng

sMathermiten! Vhywwes Veetor Spaces aml  Matnoes
Limwmr Entlepemthee; Do Dimensionality Lype lnner produact,
Lioessr  rpislocmstome.  Nobrges, ivrermben; | Ol baiggeerinl aruil
[ Terbary Muotress; Tndepentiont slements i a Martnx) Fuygpenuatoes
il mgervectors, Dhgmmalizaton; VCemiilele arthomrmal sels of
Imetacess DTereniint Fiyuations and Spetral funetirie, e
pipibane Y presir DIT0Fw w i Lhowmrriofo cosiTicmeiiis)

Gl itiain by simies pxpabisiin. Tegenidne Toasel, Hyrmtle
eroeh Leatuarre St e,

Ayl ppplcatioue | enefunng [LessEtinme.  TeErurn
TE{wiInn,

triveral Tranalurms, Laplave ermnsform; Fipa aml pecuid
shifting Hhwormms. Tneerve LT Wy partial fractege, LT of
darvebive sl it pul i o Fuiiicttin; Fourer sories. Fh oo
arinirery period, JTall wave cexpaomowe; Partmd sunis Fournr
motegrul wool trosalorme, F'i of ilpita dfetm

Computstions] Metiods
Methiosda of detiromat i of 2eres of linvar qail ounlinewy
algebrnit  wpudthms  and  (ranscordental  eguaboie,
ApyerrEeree of sl L
sgilurmn sl spgniflaneans lens erpiaten s g
prlimmnabinm, l"ql..lJ-'IJIIH. Interatier il b Blas o s
Egenyalors aod wiggenyecues of Matnees, Power anid
Ak Weth e,
Fireate bitherommers, ssiarpualaiiong st vyt 1 -|m...'—i alifl
ey et it (TR F{I T T b sehpnartibin) Niesa
sdtim e il Pukk Sjaan Dt

E bl M e rmaty Ry 19

Numerieal differentmrion sl integraiiog, SewionCioles
Formitdbigs, # e vatatinades, Lladiis predled.

Kamtdagn sarate, Monte arhe praluation of integrals
Metlunle of pmpmrtdmes santpllng. Haglom walk ol
Mirtrogaed be et

Maperwal solution of ardinery daffereitia]  egasbion,
Euler and Fonga Kl e methods, Dredictor and] carreclsf
methal Elomemars  sdesy of  sulotoms af  purtsl
Jiferonting eeguatinne

Programming

i Computer harkgroead
Brued hintory af computir developuents, compuisr svstem
COTTEITie L E, Cesl T farTe generntars, LT LT
clowaifieation  Shiero eomypriteps,  Ming  comypulers,
Mumfrume  oainjiulers arid Supet  compoters.  Uheir
rharacterisbios, common business appdieations, computers
syt o seury |

f1 Hardware Component

Hiary, Cetal, Deeunal, Vegadevimal syutens of nombers
amid Uhwir mileroonversion.  Reprosenting uiformsticn o
Urmripiiters, internal representaiinn of dota, Varmous 1ype
ol mmmiurive ol their starmgs system, Seconcdany Stamge,
Mala  comumutiratiig  Coscepits ool application,
Cimrmromncatbon processars, Deta transousso, hannels
AT, Tate eraremimint Techrgues (17TT) Légal arva
netwirking: Miveo to Maib frame lmka, rfeal thne sysiom,
T shecrmyg sy=bem and remote compulimg pedwork g

[ Software packuges
.1M'|..II:I'!1-'-:| i Solvwmre 1t clanmficalion, wouritd JITN A

DT Cmplues) puekages, abs communientan puckagme

Antrgratie] pack dges
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Tuetaariali-
MATHMATICAL PHYSICS

Fiergues oo e depeadience and adepedgdenice o0 a0 set ol
wowiors, ol e of - a0 mEtog “_'UIII.‘F!LIIII u:!._- T
gereral mabre of s eertan Lype; Eagets vhilies anid Egen viciore.

Pedential e Lo a diwrele of vonbimions charge distnhation;
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st aror Sehrodinger squmtion; Relation of the hadroagen atom
Setrodimger et wikh Lagnierm svpation smd solotion.

Satutamn of il vadue probtems by using Laptace Transiorm, 1T
& e LT of varieus functones, Selutian of time - depwefithent
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[y §

10.

11.

12,

13.

Vb Explain the use of sequential formatted files What are

Random Access files ?

What are the different types of (i) If statements and (i) Go
To statements.

Distinguish between a Do Loop and an implied Do Leop
What restrictions are associated with Do loops ?

Deseribe briefly the Newlon Raphson iteratise methed for

the solution of non-lincar equations. Show Lhat the
procedure is second order convergent.

Use the Lagrange form o find the quadratic interpolation
polynomial to the function f{x) having values.

]
x : 1 2 3 :
Fix) : 2 3 7 5
Find the condition involving coefficients a;; 30 that Gauss «
Seidel iterative method to solve the Equations i
A“x + By0¥ = C

Will converge.
F‘md O(L‘L‘latlonb for the co-efficients a and b of the curve
* by the least squares method.

Whnl. i= meant by numerical integration? Derive
trapezoidal rule for aumerical integration.

Give an outline of the fourth order Range Kutta method of
2olving the differential equation

dy/dx = flx,y)
iNlustrate your answer grophicelly.

A

Find out ¢y ¢, x5 and x; such Lh.ﬂ, the Gaussian °

guadrature rule

+1
I—l Fle)de = e fixg) + ¢ (x))

iz exact for polynomials of degree upto three. Hence
evaluate, the integral of exp{x) over x from x=0 to x=2,

L, i - o il ;
| - W Wl | 1 LR I loiin- il
fLklaice piiaitan
| I

M. B Proy) Physics

Fajier-1] Muax Marks - 104

CLASSICAL MECHANICS AND STATISTICAL
MECHANTUS

CEASSICAL MECLHANICS

[
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STATISTICAL MECHANICS

1. Foundations of statistical mcechanies;, specification of
states of a system, contact betwecn stalistics and
thermodynamics, vlassical ideal gas, cntropy of mixing
and Gibb's paradox.

2. Microcaronical ensomble, phase space, Lrajectories and
density of states, Liouvitle’s theorem, canonical and grand
canonical ensembles; partition function, caleulation of
statisticnl quantities, Energy and density Ructuations.

3. Density matrix, statislics of cnscombles, statistics of
indistinguishable  particles,  Maxwell-  Boltzman,
Fermi-Dirac and Bose Einstein statistics, properties of
ideal Bose and Fermi gases, Bose-Ejnstein condensation.

4. Clusior expansion for a classical gas, Virial equation of
state, ising model, mean field theories of the Ising model
in three, two and one dimensions Exact solutions of
onc-dimenston.

5. Landau theory of phase transition, eritical indices, scale
translormation and dimensional annlysis.

8. Correlation of space-time dependent fluctuations,
fluctuations and transport phenomena, Brownian motion
Langevin theory, fluctuation diesipation theorem. The
Fokker-Planck equation.

Text and Relerence Books

1. Classical Mechanics, by N. C. Rana and.P. S, Joag (Tata
McGraw-Hill, 1991).

2. Classical Mechanics, by H. Goldstein (Addison Wesley,
1980).

3. Mechanics, by A Sommerfeld (Academic Pross, 1952), .

4, Introduction to Dvnamics, by 1 Perceival and D Richards

{Cambridge Univ. Press. 1982).

Classical Mechanics, by J. C. Upadhyaya (Himalaya
Publishing Housec, 1999).
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Paper - 111 Max Murks . L

QUANTUM MECTIANIUS <1
ikt be QM7 Bevisbo) Inadoguary of clusadal mischan s,
Admissible wave functions; Statwssary stafes
C¥ros-el froeeruniven] peah e, welle st barrrers, Tlarmonic
imscn | [m oz, By uperstor veet o

[Tneertainty celation of x and p, Stamee with oo
areertainly  product,  General forminliam ol wae
pricchucie.  Cimanatation relalwims: Bepreseoketion ol
alotes wnd  dynamedl  swoabbs  Compleieness  of
rigentbmetions: L delte fometirs e usdl Basd netal o,
Sluvrx Feprosmbition it i i jrrmlnr 1 II1I.1.l.'|.1'j
Lrasmali st i,

Anguler  momtentim i QM. Uentral  Raee  problem
Sobutinge pff Scheodimger eguation. for spheneslls
syttt rie petenddals, H yilroges alun

Tumneridependimt  prrtarbation theary . Nonedegmerale
wnl degenerate cases Applications sach s Stk offegt.
Varathorm) method, EXKR approsioetio; Time dependont
perturhalion. theary, Harmionle periurbstion. Feril's
gnlden male, Adiabsatic and sdden gppessimanons

Colbision in 303wl seotteroys: Talocatory apd  7M
r-;-'!'i_'r:nu- frames;  Seaticcog nn‘qlllhulr il ifermtial
seativping erss secliog) anil 1ld) sates PR s s i,
Heatlering b spbverically symmetris pmtentinle) Pactial
wevrs anc phase shifls], Scattering by o perfoctls gl
spphre anid by squure well potential; Cangjites pmtinibial
s nbatrption.

|demtacal particles, Symmetric aud antisymmelng wave
funetsons: Cullision ol jdentiesd] partiches, Spo angular
momentum; S0 fumtions ors oy e et rom £ tem

i

54 ]1r_|w-rur._| h'-n]'lq-r- 4T

Heticlession ] thieery of milinbion, Tranmmnn P figs
T whaorptica) moil il ued Fulma g Fleetetr dipsl ur'.r.i
fierl i ilidory Trameiiiune; Sefection miies . I

Blein frortan Faquatinn Terpretation wmd Free Particl
sulubtiens Iyrae equatton, Alphaand e Aty Fre
.I:ar'lu:ll Dirwe  equation  aril flamy. wave  Holusion
Lipmima matsiees und thisic praperties. i |:1|I.:||1.I1"|1T|. :'n:
teebariimt form

Muantumtion of nom-eelitmtic Schrodinger wgustiog, The

uumlrF epPemTlALOn.  cresuen ownd dnnihilntieg
e b

Text and Hiferenee Ilrmh

l_ LT Behi T, Wvaaertum Mewhnnges (Metirnw 1l
- B, Clasiarowses, Guentum Phveics LW ke
o B Craseman wnd J. B Phwel] i
: ol (1, nt M
AR e Wuantisn  Mechamics
4 Ao . Mewnsnh, (usntom Mechinics
A il Sagurai, Modem Quantim Mishagioe
5. Mathews nnd Venkabesdn Cuant i Hrr_-imj'ilns
2 Lo TSehfY, Guuntym Miwhinnios ¢ Mot Trww Hill
= S Dissnnwice, Cuantim [Mivaics iWiliy s
4. H Craseman and 21 Powel| Qi |
A sl u :
e e . Mechanies
It AF Mesalnly, Quantom Meetiancs
(1 ool Sakural, Mysder Wunmium Mechanicd
12 Mathews und YVonka e Coartym Mechiries
Tulorialz-

A Mluck  bady  podigtion  wnd Phanick’s  hapathess:

fIT-'-I:LHIi'_Hﬁ!.ﬂHE“I;} of [ie Broglie Byypuibueals i Dzt =,
Mamelton's  ad Forow s Prvteiplee Ui sdimenagngg|
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alpgl, baeTer, wenll Parteli viwrgy et |-|_ru1 i terrie Lsfrees
hesghl SHiminrly fur wrll Potung of hamemiu iscllator
wave fammit e prrrdyberinn itk bivang v
pujiresentatinne alan apeTiier.

§ S tad b, pelatioais, anoertatnlyy i T A LT
Angular mputrertom slales, Aidcit ey af wrgealar mommta
U2 ] yaliive ot warnns atoms v ke per wlir talie
Anturrounie perturbation ol e form mi] xy Marmous
rri.h.l".r-i-l.”tr pridependent peeriuitfmliomes

Hrhum  atem ol Kedrogen u:.-ﬂn:-uE.-.'. Ve
Lisese e perridhenil pernarbations,  eosity Al euntinmaiy
states, Trunmtaoen peolubehibies

Vartial sove anndyme of seattrrigg from slandard nunghe
paternsnle; Soaitemiig cress st by Chpticn | thooretim,
Kiater determinants, spin anr slatsiics Ehifferens in
callimnfy proaes. bt wertl Clusslend it pierrrpind

pabtiches  Magnotie dipaln  wunsmone, Seaemyil wtisd
wrr i snty Higher onder tranmittoie

T mdditiom 1o ahbov, | the vutorral mall sbes enuse of selvibag

gurabilans geves (e Tooed s Helk rrtine bushos

MSe. (Prev.) Physics
Paper 1V Mux. Mirks - 100

Eleciranic Deviees and Co milensed Matter Phyaics

ELECTRONIC DEVICES:-

Transistorsi . JEET, TWT, MUEFET el W¥sE FI‘
simrture. Workong, Lertoatmms ol te equalinne for 14
ntactenstire  undir  Aiffereat  naldiimme Hogh
Prosqusncy Tamits.

Micmwave Devices Tawruiae] lahe, Lrmmager e pi et i
Neviees (Conn deosfei  Aviehanehe fransl Ly v
fnpatt ddhles ani patnimerTi dov s

R VI ey Kainypur i)

Photame Devioes: Radsative and non-radintosr bransivons
Uhptaepl Abworpteon. Hulk anid Thio fitm Phelossod et ive
ilvroos (LORY Dhnde photmletectors, solar ol legen
circwit wvalenge and shert crenil ruerent. fill facwrer TED
Phigh fropeoes  limals @l ol sarfeer and Todieest
recombunabom currenl, afeention a8 LED, duwde lisers
veand it T pegnidaton isersmi, in artive Tegan) light
eunfynemnnt fctoe Uiplbicall gain and thomehnld cucment for
lsany, Fuberg-Perrot Cavity Leigth fur lawring pad tha
s ralion.

Momary Devices  Stalie wnd dynmbne modam  access
memorien  HERAM  and DHRAM, UMOS and NMOS;
nof-vilatile - SMOS, wagnebe, ol and ferrelectne
menaries, chiargn oouphed devioss [CCTH

Crhier Electronic Devices Rlectro-Optie, Magneto-OpLie
arl Accusto-Optie Effects. Matemial Propertles celated Lo
got those wilcts Tmportant Ferm electric, Ligquid Crysial
sl Polvmuerie matsmials for these devices. Plezoclestrie,
elostrastirictive anl magnels ilrctive Effects. [mporsant
waierinls  exhibjling  These propertws, and  thor
dppliestions i sensors anil actidor theviess  Aroustic
Deliy  Linen, mozoslsctvic  mdomators. wnd Ghess. Higgh

frerquency  pemolectric, deviseSorface  Avoustie  Waves
Tevics.

CONDENSED MATTER PHYSICS -
Crystal Physics and Defects in Crystals

Crystalline salids, unit molls and dirpet |attiee, twn spd
thrwe  dimenslonal  Fravaie lathicts, ¢cldosd packed
Arraciuses

[nteraition of Xy wilh muiter, absorplion ul X-rays,
Elastic senttering from a-gerfeet fottice. The meoipoeal
latthees aneth abe mpilieatimms b dhiffrnethon technigues The

Lave, powder wmd vututing erystn)  methosfs, (rystal
atrieture fartar and intensity ol ilTreetion masims.
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gl defrers, Line dileets anul ploer botarkung faulis The
rabe of dislveatians o plisstic delormation snd erysta]
growlhy: The dbeeryatmn of mmperfestinns w eryatads, Xoaony
aod dlpetrg micrestp Weshpigues,

Electronic Propertics of Sajids
Flortzague on a4 jerialle lattuss Tlock boeereq),  Laged
thenry,  clussilfivuthm ol solids,  effctive  asa
Tight-tanifmg, weloler and {ﬂ-ﬂ-l-t':lﬂpﬂﬂl-liﬂ{ ATLALERT S
Fermi worlaee, e Flans Yan Al effect, oyelotion
pesiauor,  msgraelisFesiebnn e, 4 wan buem Hall  effsn
Taayeree] malemals and e apgiestions

Woins Lhoory of ferromagnetiam, TTeisénberg maode] aul
molimular Mold  theory. Spin waves  and megnaens

Citrve-Wriae  [aw for sustepbllity,  Ferme and
pidifnrro-mognete order. Thimains  anld Bleeh - wull
PRy

Toxt and Refervnce Books

1 Semuwonductar Deviess  Physies and Technology, by 5M
Sie Wiley CL38A)

3. Introdyetion 18 semiootnlector Jevices, 8.5 Tyagi, Johin
Wil e i

| Measursment, [halmumentation and Ysperomental Design

in Thysive ami Engmeoring by M. Saver anid A, Munaingh,
Presvtrrs [lall, lgelis 120

i Uhptisaid olmetruies by Adoy Shatnk andl K. Physgaaan.
b dge 1Tnds . ) 'rioss

3 Verma and Seivastavn Crystallgraphy for Selid Stato
Mivywics

(4 Actiiral . Intreddition 1o Saluls

: Urmmar Elemmnvary Salid Hiale Fhysics

A Actroft & Mermiii el Siate Thyeies

K, R |- Satil State |Mysics

CRIM Univrrsind Kan frur At

in Uil wed Lulwripky
Phynies

nrriles ol Candunses Matiie

1. Hotwrt A, Lawsy, Principles of sl

Acadeomue Pross i Stae Fhysie

Tutoril:-
ELECTRONIC DEVICE

The prolilems given [ L Teat atnd Referonce ook« weil]
form tutorial courme

CONDENSED MATTER PHYSICS

1 ﬂl*.--r? that the primitove. lasis voctors of 8 luttion
el W g N Uk arit e=taf) ki, where 1], and &

are usual threg anjt vee lrs al Cattos .
whit 1 the Brovas e B van cosapcdin s,

-4 ~how that 1 an Tideal heangrmin |- pmcked Lhep

strvrtire, whire the stamic Effirmes ¢ vl Fer
; . el e
Fativcia ls grven by = e

v

g.l_
.- wfnj = 1,48

. The paicking st 5% bl o il fracion if the Lokl

wnlu_rrn' of Lhw end] that 1 fllail by stoms. Dvtormmne iho
uuunmtf::l. vathues uf this Fario forvquil spheros lented wi
Hir points ol sinyple sy, body-conteralcibic. wnd
Lnovcentirmad-cuhic Ervaly s .
$Consider & faoecoh{ere <tihie el| Fapsbryo g [
el within thoe largor coll, and cottpaer L Y M
Mmany --JII-H'I."' Ary iR ‘IIH' JPCEELLEY S g |:'l'i|l anil liow ilies ﬂ'u-
evm ol e with Yo o) i iy 1 fse AT Rl e

I Thterinine whipl fhaeses 11w fer

v Elructury have the
Pty tenaity of atoma

b Ex afuiale hig den WY 1y e binimdiorn = fort "y
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u St for o slinpie squant Lt 12w ifmenaspne Hiat
s pinetic energy of froe slectron al w entmeT al the ﬂl?'l.
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v harw wf vhe weawe by 4 Faetnr il

B What o the mrrrspottliny beclot for w mumfle cubic
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g, Whan teariog might thy reault ol i have om Ve
cosrtlacivity of drnlent mtnls

f.‘nmi.ilrr il Froe elpetmn she gy hasncla of an e erywtal
Jetbiom fo e ApproRimation oo mey ey Ltiom, bmig v Ehe

erduced sone schwme m which all W'e mre trapdformed te

fierin the st Hrilloatin ot ot rougidy in the 1111
direetan the sneigies of, bl Gmmcky vig Vo 4% L o Inweieal
baind prey 8l the gone boundary st b= 12un i Lby, e, 1y |
Lot thys bee Vi juess af #pergy. This problem ahiew wlis
[T rilges oadl oot nicossartly be ot tho, zoie :l.rnh"r
Grwpral of e degyrracies  (Tamd cromaigal wil] b=
semove] when aoorand 14 giiken vy the cryatal patential
. For the delus fupsimn petertial gnd with Fe b, (isid at
fe st e f L Jwes | ooy il
#) For the surme probbem Ml thie bl gup 6l k= w8,
Consider @ squarn | betlee 9 Uiy ilimieiininans .Hn'l.h. thu
crywtal pobinkind tiimys = AL Uow (= i) (ol B ¥ |
Apply the central . wastion e find i proximately L
rn-r;r;.- gop at the coenos point 125, =fa) of thi P bk
g 10 will sulTice tosaler A o) et nantal equatiin
Expldin gualbitatively why the Talh constant H:H W
Loy proporuenad 1o thirelect o erpetatintion N. |
e unistrate qualitativaly. thatl tl'm Hall conetarit for a
prprent of positiver chargns 44 pasitie

1y mddition 1o by, the vatorod weill les eoniaiat of wolvinig
prolilems gyven 10 the Texd il Haslerru ooits.
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M-S, Prev, | Physics

Mux, Marks - 200

[ARORATORY/PRACTICAL COURSE
Flesigny ol w Basgiuilnband joorwor Sugmty
Pestgn of a Cagoran Fomarier Teansstor Amplofer
Expwrimon an Hue Stakalitg
Megativee Foedback (Valtage series dahomt and current
semwn bt
A srable, Mummtabie gid Fietable Saltivitieatior.

Chasseteristics and dpplicatine o Siicon Canleel sl
His=taler,

Testing gosdnosa ol it ‘ol Poission distelnition ti eosmiv
Fay Laarits by che-sqoane Gest

Petmmimaninn of lalf fafe ol In®

Dhitermmation of ravte of Wata - v Troon B anid Uw
Xorags diffrmetion by Telexdmeler,

Determination il lonizatbon Dutentu] ol Labiism,

Detirminatiom il idem ol elsesrman b Nomo] Torman Effsct
oaing Fehry purrot Etilan.

Dsterminatinn - of [Hesselutien  Foergy  of lodine (1
Moleculn By [hologiaphy e ubsorplion band of ar U
winllite rogion

il Memsurement of wavelmngeh ol Tle - Ne Lamer using
il
L Messtoroment ol tiickoness of thin wice with laser.

Experiment on FET ang MOSFET charustorization and
s limnbiog as an amphhies

Expertment o Liny
wpplicutio

Digrral] Hasse Lagie Galis, TTL, SAND and N{IH.
Fhigeal 18 ombimathmal Lagr

dunetion. Teanaiswr and s
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protie mokhed @t difforest  ompetatumes il E Himamp diMrentioter
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24, | termminatmes of Litdes laetor of DPPH wiing Electrun 1 Reslbloos atil dauiters
Spn pemianse S P S pertraim oter It Harliwttisey leve| gl T L
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Iribl'l.'l.l.tlr.ll.ll.ul uf Aypee ol smicondoetor anil selimation of (& ilnsaditor o S —
charge carrier encentration, o nEE SRR, Countare, timers
a4 ity el Mapemengoe spwetrunr of DEM dpe and 20 14, Coherenre and it's roleviine tn difTractian
detnrrnine the quamam gield of Muormeones massma aod =h Menzifcution of chinge typu by Hall voltage mensunemen:
Puly wAdth wt hall! mesame for this dyo using z7. Hﬁ'fv ity foir prrobe methiod ol the problem of
‘e frraua tar remistanee 7 : ; B0 Lt
Tutarial
i. Neswurk. Amabynie « Thevemin und Nortans equivalent
garcigils
a Hamies af p-n junetbiy - Diffuston ereent, el curoent.

Jumction, width,  Foeward  aocdl  Reverse  Hiasing
Hignifivwnee of Feran level ln stabilizing the junctiom

i ! Zerrer disde - clareterianies and voltage regulation

1 Trursidtir hissing aod sealubity

5 Worin's by djge dinad phods ahifl

i Selving Besibesn expresaione

: Meochanism anid produciion of eleetruml ppilss throogh
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56 M.5c. - Physics (Final)
on .-+ C.8.J.M. University Kanpur h
. Syllabus for M.Sec. (Final) "
PHYSICS .
Paper Title Total no. of Total no. Max.
No. Teaching' of Marks
hours per year Tutorial
I Atomie, Molecular, Nuclear and 80 26 100
Particle Physics
1 Special Paper 1 90 26 100
1l Special Paper IT 90 26 100
Elecirodynamics and Planma Phynics 40 13 50
Y Elcctive Papeor ’ : 40 13 © {0
Practical 132 26 100
Project 132 26 100
Total 624 106 600

The candidate may offer one of the following as special paper.

(D
(2)
3
(4)

(b)

(1
(2)

Condensed Matter Physies,
Electronics.

Atomic and Molecular Physica.
Nuvlear and Partiele Physics.

Intormalics.

Any one of the following cleclivea papers is to be opted .

Quanium Electrodynamics.
FPhysics of Liquid Crystals,

ruily Foaanpuy -
k LIRER Y, 57
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Lhoantum Many-Body I'hy

Nonlmpar Dynamics,
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Fhyaies of Nanmmatersals.
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MSe, iPhysics) (finul year)
Ist Paper Mas Murk=- 104

Atamic, Moleonlar, Nueliur and Particle Phywics

ATOMIC AND MOLECULAR PHYSICS

GWuantum  #tates ol one  elogtrea  atoms-Atoniic
orhibuleHydrogen  spectoum-t'amdcs  principle-Spectrn )
alleali elomeste-Smn orbit |plersetion and fine strocture
m alkall Hpectrs-Equivelent and pop-eipaivalent
elrctroas-Normal and’ anomalens Zesnuan offect:Pnschon
Yark effecuSiark «fTeet-Twa ploction systoms-aitersetion
wrweryy A6 IS and AL coupling-Hyperfine  strucume
iyanditelive~Line breadening mechanivme geseral idees)

Types of moelecules: Dialugic linesr semusaisie g,
ssymmetie W and aphencil 4op o mnbeonies-Rotational
ppocien of disntomic molecules ws W pighd nor-Epeigy
lirvple and speetrn of nos Al rolirnidinalvy of totatiaiiel
|Irps-Stark medafated ITERE o v mpertromelar
Agualitative

Vihration energy of diatomic molecule [hatomue
midlecide ga & almple harmonie seillaloe-Enemgy  Jevels
g wpectrus-Morse petential energy cunve-Meleculos as
vileraling  pebalos-Yibration  dpectrom of | distomie
rrolectife-100H bronemm TH s Lroge bor -qu.uhml,n'p i

NUCLEAR AMD PARTICLE PHYSIUCS
MNuclear Inteesetbbns prd Nuolear Meactions

Muelwom - nuchon ntorseben - Fxchunge forces and
Lefir furees - messn theory wl nuillear fimes - Nacleon -
nueleon seratiering - Elfective range throry - S
dupandence af nuslvar furces - charge independeno and
chivuge symmetry of duslear forpes - Vamgan fomalivm -
Yukaws interaction. Quudrupele midnemd.

Vigeert ginll compuunid  puclesr practipn aevhanic
Croee seclionie i Wnems of partisl wave smulibddes

CEUM Unmversity Kanpur a4

—

Chomt il nuchius - Seaterng matrx - ﬂtﬂpl‘un-t:
Hoareni « Thegit - Wignes som - b farmuli - Hosmagies
seuttering | [teacting Weriamsics Bovilue

Nuelear Mailids

Lajurd dlrop pusdel - Tiohe - Wheelér thiery of Rasion -
Experimemal radencn for shell sffects - Shell mudel -
St - Crrhit cougling Aaghe sumbers - Angular ML
wil parncles of nodlsar ground slutes - (uaslilative
disgiss g, aml setimates af Iransition cates - Mngtirtie
imamirts wod Sehmudy lines « Collevtive roded of Hobe and
Muttelaon Pariy,

Nuclvar Deeay

Hina deeay - Fermi thoery of beta ey - Shage uf he
bt aperirum - Total decay rate - Angidar EROTTHETE L
i| parties eeleetion ol Comparntive hall - Lives -
Allowed and forbidden  ransiCoos - Seloetion rijes
Parity violation  — Two - component |hnm'~:.- ol mevtri
ihsmy - Detevtion amil prroperides of meatring « (Gammo
deeay - Mublipole transitions in nueleh - Arudar
mamentum  aml  pary  seleetion roles - Inlern)
ctnveraion - Nuclear isameriem.

Elomentary Particle Physics

Type of interoctiog  lebwisen elermentary. parlicles
Hinlrons saxd lnptons < Syimmetry and songervation |ivws
Eleenentary {dens of ©F and CPT  jpvarinnes
Classification of hadmns « Lie algeben, SU0% - S100)
miliplets - Qirk model - Gell - Mann « Okl i
fremmuli (o oeted pnd deeuplor hudrone « Churm, bl lam
anil top) Yuarks G, courtors

Text unid Referenee Books :
P Intreduction w Avpmie spacton - HLE. White (T
- Fundamemales of maleeutar apett i U H Baawell 1T

.
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156.

16.

17.

18,

19.

20.

21

Spectroseopy Vol. I, 11 & IIT - Walker & Straughen
Introduction to Molecular spectroseopy - G M. Barrow
Spectra of diatomic molecules - Herzberyg
Molccular spectroscopy - Jeanne L McHale A
Molecular spectroscopy - J.M.Brown )

Spectira of atoms and molecules - P.F.Bemath

Modern speclroscopy - J. M. Holias

ABohr and B.R. Mbotielson, Nuclear Structure, Vol 1
{1969) and Vol. 2, Benjamin, Reading, &, 1975,

Kenncth S.Kiane, Introductory Nuclear Physics, Wiley,
New Yark, 1983,

Ghoshal, Alemie and Nuelear Physics Vol 2.

P.H. Perkine, Introduction to Higli Energy Physics,
Addison - Wesley, London, 1982,

Shirokov Yudin, Nuclear Physics Vo. 1 & 2, Mir
Publishers, Moscow, 1982,

D. Griffiths, Introduction to Elementary Particles, Harper
and Row, New Yark, 1987,

H.A Enge, Introduction o Nuelear Physics, Addizon -
Wesley, 1575,

G. E. Brown and AD. Jacksen, Nucleon - Nucleon
Interaction, North - Halland, Amsterdam, 1976.

S.de Benedetli, Nuclear interaction, John Wiley & Sons,
New York, 1964.

M.K. Pal, Theory of Nuclear Structure, Affiliated East -
Wesl, Madras, 1982.

Y.R. Waghmare, Introductory Nuclear Physics, Oxford -

" IBH, Bombay, 1981.
. J.M. Longo, Elementary Particles, ¥e Graw - Hill, New

York, 1971.

1 o

- I.D.Evans, Atomic Nucleus,'_' Mec Grnw-_-- Hill, New York,,
~ 1955, h S
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Condensed Matter Phywics

Uryntu] Phvsivs und X-Tlay Crystallography

Urpstallbee  sabals, Pewess  lattioes, Crestidl  System
Hoprespntatmn of  dipeetsins and  plalos, Externnl
sy ey chomon b poend groupe, Ebe e and scrow
akes, spiece growps, Sryital structure, prncple of X-cay
Giffeaction,  struetiore - fartir,  The  Pewder  naethod
interpretation’of X ray powvdes photegraphe. Intensity of
[to¥s  method,  Asumte  determadstion of - lstbeo
prminetiTs, Applentions of pearber maihiod, [ntsusity of
peiwader diffrastion rivaes. Laue oscillalion

Lattice Dynamics smd oplical properties of solids :

[ntwrotome forres and lattee dynamres of somjle metals;
Irtiie und covalent erewtals, optical photons and Heligtne
eoustanis, fnelustin seutron seatiertng Debye Walles
foctar, Animwrmonicty, tharmal expansgpn and Yhermal
romdictivity. nterectom . of elmetrons aml phictone sl
photons [Heect aned] feficset tranaitiane. Ahsarptinn \n
snvulators, Polansatin, oone phuton abssrplion optical
prope s of metals, sk affect

Elveeron - Photon Intecnetion =

Taberactiom of oleckrone anml scoustie and optionl photons,
pilmrinns Supercanduetivity. manileitalions ol cuesgs
Waps Coopwer painng due 1o photous, BUS @licary of
stiperoetidectivty,  Gapesborg Landiau theory  and
applestion o Josephaon  effeet. Elpmowts of  high
tenipralone supereontaiors :
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Exotic Salids:
Amerphuus subids, lguid erystals, Apersadic solils arul
s rrvatibs. Fiborancy seiuenon, penooe Yitrees anid
thir extensmon to 3 dimensdare- ¥im structorm! maleciale
liirodicetinn, methods of synthesia ant exjperimental
chinpaeterization tochmques, quantim s @ffoct arel it
applications; Fullerencos, side wall amd |11L|.||!len‘|l enrinan
vibwe, their (osmation and  clarecterizalion. artnm
ndnatubulos bawesd eloetromic devices
Heforvnees |
i 1, Tl rullite, x-omay diffrmetion.
2 AR Vermn and OLN, anvaslava eryevallegraphy firaolid
-!:lll!jﬂﬁjﬂi:l_,
A Azaenll: X-ray rrystallegraphy.
1 azarelTand Beerger * the prrwder mosthes,
i Hieney, lapson wnd TBooster = Interprotathm af N-rwy
diffrectinn photograplie
B Buerger - ' rystal structine anal v
ki M. A anir s eleren by salil state physics.
& Gteinhant and soetlnd : The physics of quakt rryeials.
i, Maleling : Intradoction to salul tute theary.
i, Callawnay 1 Quantum theory of salil stie
1.  Husng : theorees| silid gtate physics
. e : Quantom theory of wrlid
11 Adtimal © Quantum theoey of cryimal walids
i+ ChandrnatekHar © Tagpind erestals.
in. Hard Siagh Nolwar tediter)) Fland bk ol N umatractires)
erimbicraisla fval | =43
Tobrial ¢

Crystal Physics and X-ray veyatallography

i

T peweinr Jiflroction pattemn of & metal bedonging o
milie sywbem made with Ca RY [l fation femdains ef

R —— R

s B Envversity Kapur #n

s whoes «in valose are 00108, 0 148T, 2L D410,
LA, T BRS, ehng ], 0T, OETL mrl (8] Todles Ahese
fires atd Wit oul the laltiee Lipe iwnd ealrulate lattice
JLITIET

A puwder diffraction patierm w mode of 4 cubie sobetanee
with wnfiluwsssd chromusm mdwation. Then obsecved smd?
v s | edla e balerratllies b re DLAES i |, 1032 ) lvs e (LRDS
Py, 1 IERR Gy, LT w0 e 0858 (ve). [ndex thiss line
il wfale which are dos 10 1{‘.' and which to 'H-!. raclintion
Determine the Brevs baitos amd  |(atlice  parameter
[dimtify the substande besed o ASTM chart im =
aredium, v = very, § = ainng, w » weak)

The [ullivwing dats were abitained from @ Doebey-schermes

ang pattern of a sumple - Cobic substance recorded with
Coppar radintion. The given sin®™ valuee for the K nly

bkl winl

4R naLlg
40 IRV
1 fn7al
ll i e

Determing  the |ulbev  paramelor,  accurste G four
wignificant fignres by graphon| edlrapolation of A aganst
Cal)

Thwe Bragy mugle for T‘Eﬂrhﬂﬂ froms L1170 planes in bee frin
in 22" for x-tuy wavelength of & - 154 A Compute the
cubin exdgge for svon’ 1o you see refTection from (111 plaine
S B sour stieser, Also calaalate e emalty of le=
prar. The wtonuc weyght of oo w 55 A

Show that 1F the ervmtal anilirgoes volime expaisus,
Then the rofeléction beam i rolated by angls

Al - T tam 1y

3

{1 = Brngg's anglo, y = solume expansion eoeft
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ey ed

Exolle sailids:

1. Liutiigguash h':‘n'l-l'll_--:'l"u"l‘.l.ﬂ”rm". Hmllrph“'l'lﬂ walids &l
liprsdels

=) What = the polden meus mlds, How s relecant
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| Can persliony and aperedieity exial Lgellesr 0@
piruelire 7 JlaLifv wour answer

i What wee raljonal wpprocimalions i quasiervabils
D there relimancs

5. Bapd alructiure oopoejil for crestals b= not juste vl for
nanustraciore why®

i} Parpon  wapstulifei ea be Bdy  semmeotichoctesr ol
matallic why

T Whst 1w the mnion: carben straciure * Yow as ot oetaied 1o

Mioreve e

In aldditiom to ather revabmit preoblems we gven by ihetroaar
Lissiwst] 141y tel, il redoreies Lonks
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Special Paper - lst Puper (Ind By
Mux Mirks - 100

FLECTRONIUS
Uperational Amplifiers

Differenbibl wmpliGer © emmodat ooifigrrnl i - &l L] l"nprr.u_
balaneed {tutped hifforentud aoplfior -39 anaiam - AL
annlymie, drveetong ansd e pverting  Urpues CMERR -
poEslint cuftent bins =it lranslalor

S dM Ermsprndy Ranjur ar

—

Whwk dingram of a Vypicul Cp-Ampanalysie Dpen Joop
el lfjiuraiion invertiig anid ey mverimyg ampli e L
= mimph ki misgabive lesdlinek - soliagn s fssd bk -
#fTect ol ferd bk o v fosis| fsop gain ragral, e mimbor o
mitpul resmwlince batatwadllh and ootput offet solbage -
il Lpiiee [0Tiwer

Prractisl sjpenimp et ofTsd ] sillge < g Tias e
input uffem corrent, sl oetpot offset voluages, CMHEE
[PETparrnEy PR

D0 and AC agiphilier swnming smling apd svernging
amplifiers  nstrumentation  samplifier, integrator  and
ililTetwtitintior.

Oweillator principles - sectllator f5pes fnqiiency
stabulity ~ resjuines  the phose shift oscillutar. Wein
Tredge oscillator  LO tonatile oscillator - Mulbivioratons
Manostable oot Astable  comparatomn - squor wave and
Trnmle wive genemtors

Yiildogge regeilabins el posdsplabior - aedjustalile k_ullqﬂl
wryiilators switching regiliolirs Geing regulatem] [

Cormmurtication Eleetronios

Amyiitonde modalabion - CGeperalion  of AN wavis
Ukemedulation of  AM waees - DSHEET  mesluladisg,
Uenerntion of DSBSC waves, Chberent detmtipg ol
NEBSE waves, SSH modulation, Generation and detsctian
ul =SH wnves. Yestgaal sudebamd moduleson, Froquency
heamintk mulliplesiop  (FDOML Daerimmalor,  falae
iloteelor

Migital Elpctronics

'y ambilnational Logic

The transwior as & swiltch, (1R, AN und NOT gutes -
NOR el NANL gales Hodlean algeben  Ivmongan’s
iheopoipa © Exclumve (O e, DeoalenTiemuli] plexer
Hnta seloctorimultiplesor - epeader Hall and Pull Adder.
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2. Scquential Logic
Flip - Flops : AL - bit memory - The RS Flip - Flap, JK Flip
- Flop - JK master slave Flip - Flop - T Flip - Flop - D Flip
- Flop - Shift registcrs - synchronous and asynchrunous
counters - cascade counters. Module 5, 10, N counters.

Microprocessors

Introduction te micrecomputers - memory - input/output -
interfacing devices

8085 CPU - Architecture - BUS timings - Demulliplexing
the address bus generating control signals - Introduction
set - addressing modes - Ilustrative programmes - writing
assembly language programmes looping, counting and
indexing - counterz and timing delays - stack and
subreutine.

Analog and Digital Systems

Analog compulation, nactive filters, comparators,
logarithmic and anti - logurithmic amplifiers, sample and
hold amplifiers, wavelorm gencrators. Square and
triangular wave generators, pulse gencrator.

Read - only Memory {(ROM) and applications. Random
Access Memory (RAM) and applications. Digital to -
analog converters, ladder and weighted resistor types
Analog to digital converters - counter Lype, successive
approximation and dual slope eonverters, Application of
DACs and ADCs, ’

Oploelcctronics

Photo detectors : Photo detectors with external photo
effect, photo detectors with internal photo cffect, photo
conductors and photo resistor, junction photo detectors.
Circuits with Light Emitting Diodes, Diode tester,
Polanty and vollage tester, measuring instruments with
LED indication. LED, Numeric and niphanumeric display

ey

| | i i T I i ]
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! | Lmliry + WIRLER 1% A U L
i1 T, a\ | 1 H
it I | 1 er I JEEL i
slierivw e
Il witrem Magiriron ind Travelling Wave Tube
velooily  modulatson, Hasic prinmples  of ten savity
Kivslrons amil Heflre, Klvslrrmis, briteibbee of operrsilan ol
magnietrona - Helix Vravolling Wave Toles,  Wawve Mol
W e MEAFUTCITONLS 0T oeTow ok Tranalerred olectra:
Livrsc ’ ;:'I'I 1 lleet. |"'|".'_':Jl|| a ol nperation Moo= of

operrn Loy, Hesd diosde, IBPATT dusdde. THAPATT aoles

Micrvwuave Communications

Advontige and disadvantape of oernvwasse Uran AikriSsEion,
Ioss 10 froe space, propagntion of macrowsye, § | Ly
elleety ony propagution, fresoe] gene  pmblem,  grogm
I !Elli L, |.I.Il.1._' BONITTEE, LT asetonrs SRR T

; i Rl i s
inteminmnE, anbommas aeed e S o nramocalBon syEeengs.

Hadar System

Radar bleck dingram an operation, sdar freguenri
Fule# oongideratime. Yeslar romge rpantdom, advrmysbuw of

radinr  rane®  eguaeliesn,  dmom detectable  algral,

ol fdae, Stegmal 1o aorae b Ditegration of e
jiuils Buddar <19 aretlan . Pulse regactition frequency.
Antering  pararsesberg, svalem i aned  prroege L
'

loaars [ladar trarmmiliors, frecessors hlemmag, Thaplayvi

"
Mkl Adia £ 1 L s Loy, v E e barer |||||| ‘dlnT

Satellite Crunmunicution

Haledlibe e raln rlitel saleliries, gestationaTy
N ot Ll plabterne, ook angles. prisilal Sraaciaiigf,
sabollyie syvaren Lank sifuad
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Text and Relsrence Foals

i “Eleetmiie  Jhevioss  and _|:i1rf1J1: theiry™ by Fohart
Hoylreua! and Lome Nashadsky 1, Sew Lelhy - 11001
Mg

4 T Ampe & Lancar mmtegruted frcuita,” by Rmukanth A
ravabwal P, Seevnd Ediuan, 10861

1 “Ihigital prnciples and spplications™ by A . Malvao snd
Dunihl P fasch, Tais Megraw © Hill company. New
Fhelhi, g

4. “Microgirocmmenr  Archilecture,  progromaning snd
Application wath SORSB08G™ by Hamesh 5. Gaonkar,
Wiley « Eamborrm Ll , 1987 i for usie v

5. “Mecroetectoones™ by Jdacob Millman, Megrnw - hill
Trtseranbumal Towk oo, Now Dalhy 1

A, “Eiteelec oo Tlheary and Practiee”™, FBdited by Alen
Clapgul. Mo OrawHUT Holl oo, New Yok

Ty “Microwaves™ Ly K 1. Gupta, Wiley Eastirn Lud, New
Thelhi. 1483

A “Advaneed Eletranies  Cositrgoseailens - Systom™ by
Waane Tooma,, Fio. Edn

Tulorial; ELECTRONICS

i Uperaticnal Amplifivms

¢ DBesigm calistiberatione ol apanijs osblaties

" ] Design conmdrra s of instrutoen Lalwn amplifies

1 Muithamation] opsrtiom s apm s

a [tudowiave progiagution i Free spees

i, Tropmphore & swnnapdiere projgelis

E Applitation of povnilers & ahil sepgisloes

] Pheiliontims] ayulispies Ui HirToEscrs s

¥ Somplmg Theerem - sample amd holld crenits

[ Seevomid s gl e nrder Tl ber design coneopte

11

12,

i
4

|78
[
17

[«
i

219
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AL M Vabeerslty Hanpur 71

A & IEm'Iﬂrfncilu;
Fhite ebectrie elTeet

| e T o B
Murowave amplification
Py Lrogs prad §sunm el jatnr charesstermlicg
Liunceple of wave paidies

M icrwnne jurTij g

Plesipn ovimiiberpition of e avi Ligks
MifMorent types of mdar sy slems

i1t Wemther Hadars (a0 Cvelone  detsction eadars 101
Mloving Larget inchenbisrs

Frequenmy oot deratoms o datelbie communications

In wildibion o wheve, the tutoriel will alss vonsist of solving
probleme gvvon e the Be g Pelierstres ook

M.Se. (Physics) (Ninal year)

Bpecial Paper - 15t Paper (1nd C)
Mux Marks - 104G

ATOMIC AND MOLECULAR PHYSICS

Haaic prineiple of inwermeuon of spin and applied magnetic
fiehl - Comeepia of NMN spebroscupy - Canenpls of “spiin
mpin' und spin laliiee’s relazalion  Uhemical stafl - Spin
wpnn eoupling betwesr e i more nuelel vpealnative)
ruperimantal setty UW ONMR Spectrumetvr Chemiesl
wivalvmin g NMH

Musshaies offoet - Theom] liss smjeatng of grmtng s -

Chemical  shilt Magnotic  hyperfioe  inlerartion, -
Expormmpenial sy
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M Se - Py 1 Fuals
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Eletron spin resnnanes - Effeews of 1.5 esupling fine and
bapeetfioe atnatune - (G Values - Stmiple  exporinsesiial
sty

T dupenifunre an guantus owchames © Time
dependent perturbation heory - Hale exprossion for
emnnion - Perturkalon thery esleulation of potanaatlity
- b tunr pecharueal expressiot for pmision e - Tone
enrrilation Dunction wd speetral Fourier transform puir -
Frogwriiee of tine carrvfabion functions and spectral time
shapn - Flurtusatiom disipation  thearem - Hotationa)
errralation Munrtions sl pure molitiooal spectm - He
arierilalional dpectroscopy of Hguids.

Homan effeet « Quantun theory - Moleudar polecksahillty
¢ Pure potstional Remen spectran of distorsic mobeculas -
Vibration rutstion Raman spectram of distomic malecules
<aptenalty altermions o Haman speetrn of  (Haloose
meileculos - Experimental setup for Raman speelroseogy -
Appheation of 1R and Haman spoctormsenpy in the stricture
beterminataen of semple moleoles,

Electromie speecira of  dimtemic  molesules < Homn
Cppeithermer  appooeioig by Vibrational  conrse
structirs sl slecirone Bands - Yrogresaon ol sequences <
mtemnsity of slevtronic baods — Praoek Condon gpmosfile -
Dissowintion and pre dissoctation - [asociation energy -

Rotattotial fine striscture of olectyonic bands - Elsetranie

stmelore of dintomne 1 e wdens nnly ),

Test und Hefervnes Bools

i Molreutar spectroscopy - Joane L MeHale

4. Mulecuwlar  quaniuwm mechanics - PW Ak & RS
Frhinmi

i Missehmuer spectroscopy - Mo Hhidye

SMHU and chomustry « J, WAkt

Aroriural methsds i iporgame  chemijetry
E AV Flhwwnrlh, [1.W.H Raglun & S Cradock

S5 M Unyerreity Kanpur k|

fi Iitrodueton to Atomic spectra - HE White T

T Furnufamantals of molecular o broscerpy - 1M Brinwell 1T
B Spectrosengy Vol L IL &I - Walker & Stradghion

1, Tatroeliirtion 16 Molecglar apectroscopy - UG M. Barmew

W Speetrs af diatimibe maleeulss - Heresherg

(} Molecular spectroscofiy - Jeanme L MeHak

14 Molmeulivr spwct rosenpy- - J M Hrown

14 Spectre of itoms and molecuive - P F Bamuith

1 Modern spectromoopy < J N Holkeg

Tutorial :

ATOMIC AN MOLECULAR PHYSICS

L

Predict the appearmnee of fugh resolation  ( THiINMI
sl of Lho l'nlim'!rmn campounde: 1- Aestsblobyde i1
Aerdome il Avvie seid wion - Dutanone v) Propianic s
w1 Theimewmim vl Tolune s Ethyl benzene ix) Isubutaiye
The NMR #pettrum of & cerliin cnganie Eompond
conteining o single atom of bromine iy given. Tdentify the
crmpuiend. (give the spectrum ol Fthyl Rromdde)

The NMR spwctrim ol n ewmpanim) with empineal fermuln
L H O Tdentify the compound (give the spectrum of shyl
fertiine}

Explain the splitting pattern of high resolution T1INMIC
specirum of a1 1,1 dibromesthane 10 sthase e 1 -
chlrTrmpane

For HITN how mayy sshrmtonad peakts dooyou expoed it 1§
spetrum b huve? Whiet aboat ity Hamaen spectrum?
Explain how you e have g 3= Absorption 1 an IR
Ivibrational - rotationsi) sl ram?.

The ratatunl shaarption pesbs of L JH ppeetenm, the
penkz ar not of the same height The peets started off
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{from the ceoter of the spectram} short end Uem gt taller
apil thes findlly beesme short aguin Why des (his
Vapgwen ™

Moy Lhe moleeoke 0O ¢ el 21700 em! und
Fe=1 911lcm ¢ Mow anmewer the followosg guedliogs
pertming to ks TH cntmatimal and retatinna ]t spees)
i3 Where will the penter of the vibrational band be
located™ What vilimbioeial pransaton dues Wi corresfin
ta® What rudationa) vransiidon doed ths cormespoiid 107

hi How: fmr away i wave pumbers! will ‘the ffrat
rolaliminl absorption b [rem the oenter?

] What be tie sparimg b Lovmeny. woE L pesd i Litena Lin
i e b T

i Sketeh the overnd] wibwationel - rotationil epectnom?

fn mdditiom to abeve, the utomal will aleo comsist of sulviog
noblons given in e Test and Relsrenoe fwoks,

M.Sc, (Physica) (final year)

Hpecinl Paper lsl Puper ([lnd D
Muax. Morks - 106

NUCLEAR AND PARTICLE PRHYSICS

The Mueloon - Mucleon Intoraction

suckenn o MNuclve Ineerpction sl Hodies Stoactune
Fhenememoliagteal Nisleon » Nucson poleutisls - Meson
theory - Desivallon  cof  Yokaws  indersction
Electromagnetic propertes of dewweron - Polansation in
muchoo - pucteon aalierimg - Seallering watng - 'robuing
chargy distribating with electrnns - Form fctors - P'rocan
form factors » Thep imalaetic cleelmn - proton seattoring
Hierken scaliog mnd Partons - Gunrks wiihls e proton
O e s tpisdd lntsrs of st roeyge bebermeimn.

V2L M Uitversity Kanpr h

————
—_— =

artiche Phiepomermiogy on - Murieng) sallering
lsoepin anubysis o Phase <hifls  Hessmanee a0 Lhesr
ipiantum  numhers Prodvction  and  farmation
“ipmrimants Helatrvisbe kmometiod and  mvaranis .
Mandubism varishes - s sphce - I hecwy of ane. partise
1t Lhree particles - alite Ploy

Nuelear Hadiation Iotectora

lanizing radlations @ [wowation and irmnapon
PrEnummme 16 guwes - Avalanehe mull iplicatio,

_iht.a;l.m* Properties : Totection - nergy measuremens -
Mos) Lt v sioremen b T D S,

Gus Counters : Tontealion eltumbers; - Proportioan
eolEers o Mudiwd o praporiionul  eounters - fﬁ-mmu- .
Mullir evunters - Neutron delectirs

Solid State Detectors Semicmuluctar  détsrors -
Integrating solitd stabic doviers - Sarfaes burrier deioctieg

Seintillution  counters: Urgnnie el ingeganie
menlillutars Thewry, chatncterstios  anl detevtion
efTiciency.

I!igh Energy Particle Detectors : Ganeral prociples -
WNoclimr emulsions - Ol chambers - Bubble chaimliers
Corenkimw tonfiter

Nuclear Electronies ; Anuboy wnl digital pulsed - Signul
pelses - Trunsient wffects i oun RC creuil - Pralae shsping
- Ldneur amplifiers - Pulse height disérimintors  Singlo
rhmned analbyeer < Multichanne] fitaly ey,

Nuelvar Hoactiong and Nuclear Envrgy

Nuclear Reactions ; Vlenwentary appronch 1 griterityal
MR thoory < Sawlve  Heureen scallemye Ly e
eapount | nuclear foaction mods] - Dénvabios and
dlacussion of Heeil « Wigner prestidbien foromala - Singhe
Thr-'--r.{ single channel Hoaintris  § B-funetian theory -
“tatlalical  modsl af  compound  Telenr - reaction



:H Be - PMowwres ) Fmal i

Vrewquilibewem pesctons - [hecussion of dinvet roect ions -
ik wlate  of  deulemn Magwetie momednl
thisilrmpule el < S and D admictuees - Mane wive
Pherry al disgterun < Strppung in zere rmmge wpproxiaatnm
- Spwetrowcopic factor wnd deterniination of fuelenre i)
frrapeciies - Single nuchmen tennsfer remetions - Thoary of
iverage croms dections - Properties of oplacel gstentulk,
Ueavy-ion collizsinns - Fratures of metiam and low sopeoges
bedey won flastic seattering « Diffretion madidas - Nucles,
fision and sxtended Hguid deap mode)

Nucloar Encrgy: The Rasinn promsss-Soutoons robinmisd
i the [isdion prooess Croes sections - The fsson feactors -
Fusion - Thermonuchnr reactions <FEoergy production m

#lars

Avoelaratars

Histarical Developments:  Different types  of
aomlerators - Layott wol modspeienis ol séecloraloors -
Avceleraparapplieations,

Transverse Motion ; Haommtouee for Pacticlo mation o
accelerators - Hamltonian in Frenet - Serret toordinate
svatem: - Magoetic field oy Foemet - Sermet coordinaie
wyelem - Equatinn of betatron motion - Particle. motion m
dipale and cqundrapole mognets - Linear betatron motion:
Tramfar macre and seability af betatron moton - {ndrnt
- Bavder nvarunt asd enullaness - Stallite ol belatron
witian - Symplotie eonthuon - Effest of wpaee - charge
{oren o telalmn nEotion.

Synchrotran Motion @ Lemgtudinal equation of motion -
The Synehrotron Humillanian - The synchrotren mspping
siation - Evalution of synchroleon pheiss Spave o)1 pse

Lincar Accelerstors @ fisworoml  milestores -
Funidameslal propesties  of acoelergling  sirgelorss -
Farucie stceloration by EM waves « Longitudinal partcle
dynamios 1 fanao - Transceree beamn dynamte meos Lamae

LEALM Univerigy Runpur T

Prinviple and Design Details of Accelorntors : Hasse
ity prle ..uni design  details -of  wveliutiie wig
eloctrimtatis,  eloctrodmam frammant  with  spesial
r:mp.l‘mm: anmicefron.  pelletoop and crrhibrom - -
Stmibrotron reduating murees Spectrum of tho ey
radiation s ther apgliestsons,

Text und Heferenee Books

|

te

. £ Hrown and I dwcknon, | fasdisag MNuclean
Ineersction, Neeth » Hollapd. Amaterdsng, 19TH.

3 e Bonedety, Muolear Inlersction, John Wile
Sons, New York, |964, S

o !'fcl's,rrmr-r wncd - B Sheldon, Physics of Nuelml anil
Paricles, Vil | & |1, Assibermic Presa, New York, 1970,

H- A Euge, Introduietion to Muchear Physcs, Addison -
Wealoy, 1075,

5 5 Hapior am] V5 J'I:I-Illl-‘lhll.l.rl.h],'l Nourcliar Kadisyon
Dertecturs, Wilry - Bastern, New [helhi, Lo,

"-’i.' H. Tait. Radistian Frtweting, Wuttermirthis, London
LR ) .

Wil Price, Nueloar Radiation Deteetion, Me Geaw Hill
New Vark, 1964, '
Salehlar, Intrmducion w Wudlenr Hoactions

A Eage, Invroduction g Nuckenys |4 i
e HiCE, -
Wealing, 1975 b S

I L Cnboe, Cinceps of N by aios Tat ¢
HUL N 1edlyi, 1075, T

B Marmior and E Sheldon, Suwer, of Nuclel and
Particles. Val | &1 Acabemic Pross, 1969,

S5 0Y Lew. Amcelersinr Phymirm, World  Scumtifie,
Singagaire, 3950

ol Livingoesd, VPrifiespdes of Uselle Particle Acoulerutors,

0 an Nomitrwend Ui, 1R6]




78 M.Sc. - Physics (Final)

14. J. P. Blewcett, Particle Accelerators, McGraw - Hill Book
Co.

15. S. P. Kapitza and V. N. Melekhin, The Microtren,
Harwood Academic Publishers.,

16, W. Scharf, Particle Accelerators and Their Uses, Harwood
Academic Publishers.

17. 1. M. Kapchinsky, Tbeory of Resonance Linecar
Accelerators, Harwood Academic Publishers.

18. P. Laposlole and A. Seplicr, Linear Accelcrators, North
Holland.

Tutorial :

NUCLFAR AND PARTICLE PHYSICS |

1. Scattering Matrix _

2. Electromagnetic Forin Factora of the Deuteron b

3. Comparison Between Experimental p-p Scattering Phoze
Parameters and Parameters Derived From a Pion
Exchange Potential.

4. Nucleon - Nucleon Seattering at Elevated Encrgies and its
Inlerpretation.

5, Numerical Solutians to the Lippman - Schwinger Equotlion.

6. Relation Between Various Sets of Invariants.

7. Nucleon - Nucleon Phase Shifts and Phenomenological
Potentials.

" Internal Conversion Electrons, Auger Electrons.

9. Enerpgy Specira of A, B and Y radiation.

10. . Interaction of Radistion with Matter: Photoelectric Effect,
Compton Scattening, Pair Production. '

11. Calculation of Deleclor Efficiency and Resolution. ‘

12. Pulse Height Spectrometry, Pulse Shape Discrimination.

13. Ilead - Time Meagurement, i

14. Gas Quenching.

M.Se. (Physies) (faul vear)

Hpecial Paper lst Paper {nd ¥

Max

INFORMATICS

Warks - 1041
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Suruciuresd, Partinlly Melaed Siraine] Lagir Structuce,
Methods of Formaton Heterstructures some of  the
reammpiles  of  heterostroctures,  Handenp  snginesting,
Hirmmel Layer Epitaey, Light etnting Hodes, Etched
Well wirfber smitting LED, Continuous epermuon lpsems
Hvtwroquantum Lasers, LW Hetemguantunt Laser. Stripe
Ciemroyel v

Femror seroe stiel transforms anid iheit applications Lo
oL envmmidoiest ion

Intredmtarn i Prolabality and Handom Varinhles
Intreiction to Information Theory and Queuing Theary

Intevdtiebion  apd  Eswalution ol Telesommmwiicar i,
Fundamentales o sdectrome  eommunmatiens  Wired,
Wireluss, Satollits and aptocal Fibee,  Analoghligial,
Serialpamallel,  Sioplewhnlf  and Bl dugpiex,
S ehmaous Avenchroneds, intacd eates, Panly and
error conumal (TRCLRC, ARG, eticd, Signal to Wotss Halis,
irfi

Tramsmimrnm e, codom, riskie spowd and Lhraaghoutl.
Muslidnriodi Ty, tehirmipurs e atnndarde Pase band
and carmer communieatian. Detection, laterforenes, Noiae
mignals and therr charactonmntion, Phess Locker Lueps.

Moderns, Transoussion media  (guaded - & amgrided |,
£ asnrramn Inter e standards

introduction ta Lnisimee anid shell serpring.

Conceptunl  Trumework  of  computer  langusges,
Intreehuctions o (D8lss,  [late Types and Operstors,
Btavrments wnd Contral Flow, Fusctions anéd Program
Structure, Stnngs, The Proprecessar. Pminters, Momory
Altoeation, Inpst aml Output, Sub program, Recursasal,
File Avnie

Ohijeet orientation conceplee classes, otpectia, minthods
wid mussnges. encapenlation snd inhestanie, mierface
and ampleonentation, oeusr pod extepmon of cl e,
pberitidivee s pelapdephiem: anelyee and  design,

USLM. Hiaversjey Hetapjnir

1
Motatlonn far b g Lingd A s sl dlewtgrr: Ciwe
studtos and - applieation uilng  sofe  ohyeet nlllﬂ;tnd

Fregramming lungiages

Intrestuelion wirhy enahling Iechin mgriis apd sttt hring
hh;ﬁw"lnu.uguthﬂnaung,. database inteeration. (73
PO Javn, HTML 0 e .

Text and Beference Books

|

Bata comamimicnting by Reid and Bartukor:
Data Netwarka by Gallager.

o Hags Commuriieation bt Willtam Siulling

4. Cammunication netweoris by f o - Urarcin and Widjagm

0. Frit romdiaey oy Lo commmu et ion spstons by 8 Havking

A. Analug anil gt Communiation by §: Hayking,

7. Hi-:hrnlt'-l':l L.;., :ill'g'n:t Eirivnied Systeris Development using
Lhe ufied  Modeling  Langoage. Mot 11
Intwrnntionul Editian. 100, . S

a Rooch: {.1. Obggct - Oriesitel Aralysis and Design wach
Ajplicatione, Addisun . Wisley, 2nd Editing, 15554

i, Jomar Tiborty; Beginning (et Onented  Annlvie &
Tt Uiing o, Wrox Pemes, 1998 '

14, ‘3:1mnth_-,- Budd, An  [ntroeduction 1o Olyiret Oryented
Programming 20 frst Kol Addison Wenley, 1597,

Tutariul :
INFORMATICS

Tha yutaral wilp curiiaiat, of
pirb e |
o Tt o & sobving from the Text

-
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M.Se. (Physics) (final year)
Special Paper - lind Paper 1[1Trd A)
Muax. Marks - 10§
CONDENSED MATTER PHYSICS
lmperfeciion In Crystals ;

Polnt imperfecton vacsnches, itericials. Selotthy anit
Frenkil defwet edloar reniees  Dinlorstinn of ¥lasoe ard
Plagtic Defurmation of salids, ofip oestem, eritical mslved
showr siress, elustie promgy+ dmbocation, Fraok ]
sirood, stevkmy Mol obeervations of dislautions smil

ol e ety .

Eleeirvns in solids and surfoee stictos ;

Films and Burfoces

Interacting wlectron gus @ Vareen and Hitre Fork
apipiroirnstion Landay’s quass particln theory fermi Ligoid
Elementry lilena of surfuoe stares 1 semimoifoctors
[ bbanenl wdbsnnipilbomynl stebie

Study  of  surfoce  opegraphy by mulliple heam
(nerfepremery, determrination of fhn Sockness | Fisa,
frmyes  FEOC  Elimentry,  eopeepe o sudoee
rrpstaltngraphy SEM amd ST Memesois Thad Hims,
prepration metlods  Boltzmonmn transport  oegme fae
different seattering expression fir FBlectocal eonilvedivity

Hhisordeced Sywlom ¢

Disotder o condensed matter, sobsatutionnl, posional
werdd topegmnphicn! disander. Sart and o range wrder,
Al corfelalion functiomal and sericioral descripbion of
itane and liguds Andersan models for modom sy stama
anil  wlectron  leenhaation, Mobilng  sdge,  Chilitative

spplcation and Hopping conduction

Heferermos

L

£ Hulh ¢ Ltroductio tu iimbirat wee ELHU welitsm [ET1
Werrtmpn & Weemman - #lemeniry dhatocatong theary
Mudwhung  Intruductien of sofid sinie eory

Uadlivarsl . Woantom oy o8 sl siath

—
t

LM l.uﬂﬁml];ﬂqllp-nf Eh

Husng - Theordieal el 214t jilivans
Blttle | Quanton thiner of sl
Heaviive : THinfilme

H. Chipra Phymics of Thintilms

g Tolansky : Muhiple bern; intrferommetry

i Thagiie * Tramsrmisaiin clectrmn i rmseap,

LY. Rierger : Cryatal struet e Ahaiyals

12 Azarofl anil B pgee - Vowider method

1 :]:]:L; and Srivastave - Cryctalligraphy for salid sinte
B AramiT: X-fluy Crywtalligraphy

15, Kittle . Salid State physsce

Jf. Horie wial: Elseirm miernaciniic thin eryntals

I7. :,E:T;uﬁ - The interpretating of gmy teffroetion ani
Tutoriul ¢

Eleetrons iy Salidy iwnd wurface sintes

Find o chmintenl traneformation where
_ by the wloctmn-

IF_"S.‘-HIIIJT] Intereetug can te peamoysd fram Lhw'ilmﬁiluurlt;:n
-]m_wuuhﬁm ML Maluong's book), How do the
i W .
Sy eiecteon s und the  plasman freuenoy
Diacus the retiirrr e o i

: Fomne in gee Equation 244
n}nd 240 ol Madeluig's beok | wnd shew in particailar that
U renormalization of the ferminn mass near the formi
ourfiee 1k = e | lousds b pedlinction in iirctron yeldoeiiy
imass nhancenent ) woil that che e b s Uiesy uf'1.h;
besor freaquioncy feails T a logrithmee divergenee in I'.l'w

Wil egetten ot 12k ikehay adiarpenlyi,

l’."rLJ_r.-uhlrhr the le . ds. snd 2p- stotes of 4 Wannicer
wxCllalien in o setioconducsy with an tsatmipic offective
wlectron youse 11, 1 and ansutrogng ililectric cwistanis
W by Hpsample 1 de

————dd
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Pisprdered wysteds

Comder, a one  dmmersioral | shaln withy une  lefecl
Trapefer the oethiel uwed in conisction Fag W oof
Mudlurg's Book to siww the splilbmng-offan rmergy livel
fram am ey band s in Fig. 3 1 of Yl liung's ok, U'se
e LUACH dlight Yading ) methisd trested i sectian i Ay
af Marfiungs =k

How o the 121-Erfeld degermate the eneng leveds of @
frvee abotis split oy in o crratul field invanant to all proper
rotations wid wransform s culs 1o rraedf7 Tl free
b 3% invariant b operatens of the linfinilw) rotation
growg. The character of e jrrelucitile representating uf

ghis group wem A gl > sty Ue Ld o min g2 The

pennt grougs of ervstal fiotd Tan 24 elemanta in five rias
pnil heger alsa fve sopducible represeniatione . Set up
chareter talile for this grap first.

Caleslite the lifetimes of electromns and hobes inowW
wemicundoctor with recombunaiion centers rarrepters with
liwnls ER n oo moergy. @ept Tewal txpbicly the limits of
large atil wmull Gefert concentratinn W iwouas the
rrcomination meehamsm in bl owses L qagua e e ek
pussatlile defiitions @&, 11 mpd LS ey tine ) and T
By = ().t imtondy state |

i adeiion to sbove, the tiglisrral ikl abwe ensiat of
wailving prrvblus given U Text mnd referon e books

Fmperfection in erystals

Constder Law paralis] dislocations Bong nn the sasnn wlig
plecne. Thair burgrrs sectiore o praralli] (o Lhe lip plane
bt nee tot peratlel toesch otlier, Thee magrsludes pre
eeual . Find all pnu:hle artentations af the lurgers vedtors
far which the omponent of the [ice tbwern | Lhe
Lisloention that scts paratliel to the slip plae is sers
Proee (hal tho uiress fge TEVeT weoTle & farce n &
Glalneaition which hurgees velor lies parilin} to the x
dipection Tegardiess o ther orjientaton pl 1he dalscaimn
L,

Find the sbrr=s wyrbin) tnat wihl vt ap sl disbacition
lintin m Dielew iF sl suhprerad ) rakin iif waeanocs wEaks

UM U nversiny Kanpur A

I"tove ‘that the presroes of an saosss poink  delset
culjewp it producrs & Lrijae of oy closed dislocstmn
loop that tums the loap (o mech’ 8 position thal every
r‘“ﬁr‘mi il thie Yoo 1o w0 e il daliation,

Trone Uit @ Lenkle ar commmpnresm Vi §Trmss Be
b a wiriaght serew ilisloration ooy ﬂhmﬁﬂ ::ur:-l:
dislocution wite @ hehx The pomnt defect conerntration is
ot itw il e vahiue
Conshiler twio parllel disloestione that do not neeessanly
fiw om m common sl plene. Lot the Bungers veetar of vach
dislica blin Hawve @ raandism srfentation Tet the mugniiudes
of tha Hurgeod veelors be equal. Oltain the gegneeal
conidition onder which the total foree exerted by one
dinloeating on the allier 15 eero Obtain the eondition
nnder whirh the tstal foree is @ maximum.

Show  that Lt furew  hetwem  two  paralle]l  screw
dimdnonbions Yeing pn the same alip plane ail moving
the same directicn with U snme velocity appreaches zam
an the velucity approsehes thie tranavorse sound velooty,

Caleulnte the olostic snergy contained in Uie stress Gled of
moving serew didocation. Show  that it W equal toe
E [ L . vt
3 4

‘E -

iR whire ? s thir sell - ETTEY of @ slatisnary

"i": i
. ,). & iR thre velooity al
i o

islepation and ¢ 4= the volocity of seond.

Shiow that the voergy of o scrow dislocation is infinie al
ther trnosvierse saiad velociiy.

Considor & scresv dislocation with w Yollow core of s
of Umach  dislostisns  sctually hove bepn silwerved)
Calewlate the sall - speegy of thin disleeation  Tnelude s
your &aloulation the wirrgy contributed by the surface
Ilblr!'ﬂ_‘!:-; por unit area of the warface ol the core Find the
waluw of ur far =104 lnf‘u'.ﬁ’i,m: mnd v=lU ? whe
=S L0 dyrmslom™ R

serew indhention anid #4°] |

Filine arig Surfaces

R ot ihe emntiLisl dilletenres [t ety erbianal
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silid  bulk and films by wikang the specilic properiy, of
electrnl vond et iviey.

What are thin and thick  [ime” With soference e
ilpetronie, coniduitiog which fibmscen be peforred to o
el which as thiek daking ints eyt the men (fee
petth es m refereney patameber,

Hrng out the pesentia] dilferencos [ebwesn Qe ahid
spwedline rleetion scattening from the [Tim's surfaes.

Wark vul the wpprommations for the cooductoaty of o
metalhe film for p=fl apd lnoge and somil values of k,
whiere | le e fraction of eleetron speculaciy roflectid and
K e rateo of thickness of fim anid menn free path,

The empernture coe(Ticent of resstance [TUR) of » thin
metal il s positive! 17 sou meseure the TOR of 2 metal
film and fimd i (o be pesitive, dies 10 neesssaniiy follow
that the filim 1o eomtinoous! T souar anewer utibiee the fact
that the restativity between conduction isliiods hus an
activalum eoegy sesociiled wich it

Whist woiild sou expeet the Wiedemann - Frune matio; r!'E:[f"

w be equal to for m thin metal wire AL sngetroms i
digrmeter? That A, somgeoed 19 the bodk value, Chve
roasnning’ | K=thrrmal randurtivily, p=p}pririral
capductivity,, anil T=tomproat e

Shiw thmt the vhange o Wermoslectne power As from
that ol the bulk valusy So cavsed by i - (i o offects

gy b wiritlen us
Beperrimantally, whal ts thedmportanes of this form for

As? iy, wnd o are wermpsraturs cooffirimy of resistance for-

bytk mead o (o ko s Bolismann. consbant amd idhor
sl have thewr wiuul seaning |,

Tt sdhdstion co mbwin, the butastal wil] slsg oot of
walving probloms green 11 the Test anil Hefereme bocke
[trmct. Membry Acoess = Fasie DAMA hporntion, H2ZFT DA
eontraller. Shared Vs operation, Thek muemory systems
'?."[l.il_'ll r‘|u'|'1|.r"|1_|-l

LS54 M Vrvvsmaity Kanpor oY

M.Se. (Physica) i(final year)
Speacial Faper Hod Paper (11rd B
Max Marky - 100
ELECTRONICS

hgttal Commu niculion

Fuler -~ Modalabon: Systenms . Sampling theorem - Low -
Yaew and Hand - pass signals, BAM, Channoe] OW for »
PAM sggnin). Nutaral esmplinge ¥lat - tapy sampling. Signat
reopenry  Lheragh  Helding,  Quantization  of Sijmle,
Yuanlization, Oifferential POM, Thelta  Modulation,
Addoptive Delta modulation, CVSH,

n:_:mul Modiilation Tr-_:hrrir_iun HPSK, DPSH, QPsk
PSK. QASK. BFSK. FSK, MSK.

Mathematical Repirmsentntion of Nojae © Saarees of rumse.
Frequency domain  represontatim of o, Eifept g
filtering. on che probakilicy Dengity of (auseinn nolee.
Spevtral compoenent of tteme, EfToct of & filter on the P T
spoctral denmity of noise, Superpesition o i, Mixtng
imvoiving  nefsy.  Lmear  fltecing, Noise Bamdwideh,
Hllnllml.i.urr [_‘."ul1|pn'n'|.1n1.n uf muisn. Power spectral donsivy
of neaeh, palbh and their Lme erivatives

luls Transmission Buwsclond  signsl  rocuiver,
freabadality of erruc. Ogtimun flter. White puoiss, Matched
filkor and protmbilite of error: Cobirent releption,
Cerrelatio, 18K, FRK, Non - cohenent detection of PSR,
[ifTerntinl PR, YPSK, Calrulutiun of prme prabalubty
RESE, NESK and QFSEH.

Hniﬂg in pulse - Code ud Dol - modidation Ay M LETITe.
FLAL transmission, Calulution of Quantizstion noise,
dulgat © sygmal power. Eflict of thermal e, - pat il
SEEriA] « bo andmn ratlo im PO DM, Quantiession maise (g
M. ottt sl power, OM outpul - signal - e
Hnbeention < smes b, Fileel of Uermal foime in Teita

L1
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modidnpon, autpsat wgne) = o nose e g 1AM

Computor Communwation Syslems | Types of notmaiis,
(g featurms of & commumiestion mdwork, exasnples,
TYMNET, ARPANET, 13DN, LAN.

Mobile Hadby ami Sasaellites : Time [ivision maliiple
Arresa (TIIMAL  Froguency  1Division Muluple  Access
(FTMAL ALOHA, Slited ALOHA, Varner Semse Mulliphe
s LTS AL Pommeem linlnbabion, Proiteenls.

Microprocessors & Micro Computers

Microprocessars ol Architesture : Intarmnl
Microprocessor Architecture, Honl mode sl protected
eobies of mermery addresaing, memory pegding

Adldivwing modes ; Dato addeossing medes. Program
memnry addreesiog sodes, Stock memory dddressing
crniai

Insrriction Set 1 Dlsta movensent Instructinn, &citlimielic
and Logic mstruction, Program oot aatroction.
Ao blor detall <

Progrnmmung the Microprocessor @ Module progromming.
vsing U kevboard and vidoo display, data dopversios,
[hak files. Exaumjile progroms:

[laprdwinre Specifeations @ Fin - mite and the Pin Manetioos,
clock - generator 452844 Bus boffermy and Latching,
Hus timring, Remdy and wait state. Minhmuom moste yerss
mAazimym hode

Memory lolerfaee  memory devices, Address drosding
BUBE ! BOOLRA LH-bity menkery interfaer, S0, 80154,
BEEE wirk BEAEG T 10-bit weosary incerface, S04suDX snd
ABAR (2L ey Loterivee, Dynamic HAM, Hoasic
VO lolerloer - Inbreduction to [&) interface, 1O part
acfdress deeoding, 265, B279, 5254, 16550, ADC and TIAC
vty lachog modltipdesed diaplay & Revboord display wsing
K255 .

B M Univernity R Al

Inerrupts Hasee inzerrupt pritrssing,  Hurdwins
iitecrupts. Bxpandig Use imtermigs st tre, KAGUN [0t

Inrect Memory Atcess | amis DMA wperntlon, &7 Lania

vunbmller; Shared Hug npevation, sk memoey LT
Witheo dimpiluye, o ‘

Text and Referencs Pz o

1

Harry B, Brey, “The [atel Micom
¥y Procemsory SRR,
S 1 BRME18A, BULHE, SOUHE, SUMHE Pertium g Perityum

b processor architocture, yragramming. and interfaeing
Foarth Edition, PHI, 1999, S

T:'hmﬂh:l V. Hall, “Micropescsssors  and Interfacing,
lrl-numrnmmg and Haurdwans", second welition, Meieaw
Hill Laterrational Bditinn, 1oug.

Mubswmemad Al Maxady und Janres Grilligde Moxidi, “The
MG [BM I‘F. tnd Comymitars (Valumes | & 111, gecan]
widiLion, Prentice « Hall International, {o6H,

i Trub and Schalling, Priniiles of {° i
; J Pl ol Canmmihoent) o ¢ .

Secrtid Edition TMHE, 15904 e

3, Stmen: Haykin, Communication 8 -
: yuloms, The

Jobm Wiley & Sens, 1ne. 1504, i, e,
Tutorial
1 Digital Communieatinne Theory Tuiorals
o |

Lissiym uf Digital filbers uging MATLAR
Coellular commuyrest s
A ishai i Iﬂ.ll-ljil:l?ll-ll"l'-lﬁ‘ﬁlludﬂl v inlellives

Hanlwellh commite rtons 1 INTERRET
50N

Wi Arva Netwark

Hus loterfice . The 13A His E1S4 ahd VESA bneal humos
171 Biaw '
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1t

Advanesd  Micripr cosssors B 16, Al LSS and - st
Mureprocessars ¢ S04 8RS0AT Architectiee, Lsteod o
Liy P

SR wind SUSHE Microprocsssors - W80 Sicruproeessnt
Spweing! AL prglatiors, AOAHE miemary foansgmnt
Probective  mode Virual  musde, memory  pagoog
minchanam, SRR Mcruprosmssar.

Penttion aod Fentinm Pro Microprocessss @ Inbreduction
o Peatium mcroprooesses;, spectal [entium  registers
Intrmdurtion W Pesitim priv procsssons.

In atffition Lo abeve, the Lulonal will also conmat of sobeing
profleme given o the Textard Weferrmee losks

M.Se. (Physics) (Tinal vear!
=pocial Maper nd Paper ((ed ©)
Mix. Marks - 100

ATOMIUC AND MOLECULAR PHYSIUS

Spoptancoas  and  dtiomlaied  oomestm. - Einalein
enefficients -idew of lght amphiieation - Thoeahold
eonifirion (e luser oseillation - Pumyng schomes - Robo
af resmant cmrly - Theee and o lewvil syalems -
Ammmanie MASER, rubs, He, Ne, 00, dyw anl diode
basers - laser uppdicatioeg Hologrmphy,  material
prwessng, Fuslen reaction, laser eiiope s,
Polhatiom mropbtormigs ¢ptieal Do umnies Lo

Salurabion spectroscops - Harmihg sl detection of fules
wi Doppler brpalegsl Lwa dove) synbein - Experimisita)
metthods of salumlon apectroscopy tn laser - Rameey
frmges = Satumbion fechnimmes for enndense] misiieg
app | et

Tl phusten, absarpillot spestrsgopy - Selectbol pules

Expurssqngy fur TUA  rross  section  photo  swoustie

E8ad M 1 ity Kanpur [y

u].u-ch:w.-m{u' I'AS i1 sy medion - Hosenewi ':.ﬁ'
.:uui Lireshars himary - Thermally vhp, Lk . sain I'.m.
Uspiesal CXPR T T EE] sebupe Agip lien L A

Hrm_;m.m.l,.up_'p—.‘itiltll.uldllﬂ Rétman '.m:mruig-ihmumm
mechaniesl  trstsent Mg wallabinn  parwm rmm
trtadlglibies ~ Eleeirg magnetio-theory of SRS, o

Vibranic imteraction, Elerzherg Tullnr thisery, Flunsesernoe
tperiroscopy. Kasha' rule, Lluantum .:.*ielri Mo
rlimtive crammein Jabifisrsks tiagram, "I"'fmul n:-ﬂ'l.rr-d
Muorsscrnce und delermion g excited stae .II'I"FI-I"THF .

Light detsetors, i |

i rb:umh hntan i ipg technigque, [
anr“limim'l;n'mc Fpectroecopy.  Matrix  jsolatiog

i i ;
quumg, i Emirrer  pranalbrmg spoctrneacemy, ] gy
Mulerilsr  symmetry
¥ ooand group  theery,  Matrix

ﬂrmﬂ!u.tﬁm of mpmumetry elommeis of o POTIL. grouy,

u_nhl- and irreducibie Peprmetilat inns, chitrarter Lables
lent-rlfl-{iy for Cyv mnd Uy paint groaps,  Naeoia|
coordinutes and normal oo, Applicatinn of group
theory omolecular vikrations,

Test und Refervnee Hooks

Quantum wlectron - A, Yariv

Intreduction Mgy |in lasiy
i TSy
M Levensan e )

Fhotomeniees and 1L arppsbaida g - Husenewirny

M THol s, High Hﬁ'iﬂ]utmtl.H;wmuw

Cotton, chemieal Applivaiian uf g thoors

E;‘Fﬂhﬂfm Meleeular specten nml Mulerylar struetre 1] &

Thmitroder, |aser sprEtiuseapy anil st rumeatation
B, Mulweulst Spiectrosenny
Lakpwice, Permmplis of Fiunreecerce Speclrmmcopy.
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Tubiriml

Misstemie Ui combge] wed of leles red sd Bamion:
apectmisipy  u)  deducing mulecular yrometry for the
Tollowing eysteme.

Ve 23S0, I My, 43 NOy, 50 10y, anid o) UIF,
Correlste the Haman spoctriem amd polesular stoudture
tor the following systeme

uarbsan monEle - 215wl B Hnlrogeo eynide - Lan
linos at 2062 rmef and s emel, € Sulphune aod, di
UL, i Nl £ 110

As i propect work Jet the student studys different Gygees of
W o WIS absurption  spectrometers haviog different
goeatieirres, Lot the atudenl prepary details of different
tyjies of seareds, flters, mmochromotors, gratngs, and
deleciors ueed i Lhese instroments Again Je L student
fine fal e dilfereses belwern alughs leiny and diad
L) R LPOTLOLETS

Similar studues eat be doneon [H, FTIE and KMR
spsCirureLa e

Lt tha student dis i peoject wark on the study on Haman
specirumeterd and  the  piesnt o laser Hamag
Spevtrommetars’

Thae (L0 baral gy the 260 nm band evslem of beqeene
does nol appedr wi the speetrume However (1.0) Band
Bppears quitk i, Glve the seasan

What i dillerence

CHyUL and CTLDOT.
Haow ertni e pbigali the fumbor of moeleoniio -« tron of
B gvrm exnRmerry-Lype s poimdbrenls?

[Hluatrule sour snswer for o molecubs will o0 poing
grouy

b wddition ko showve, the totorial will sl comebel ol slving
proalibiem given a0 the Text and el buoeilia

C5AM Univeraise [Rangnue i

M.Se. (Physien) (Binal year)
Specia] Paper Had Papee ef1ird 1
Max. Marks - 100
NUCLEAR AND PARTICLE FITYSICS |

Nuclesr Models

Single Particle Shell Mode] - Detierminnneal waye

feowtlims of the meclens « unghe pecticie nperator wed
it s peeetiation va | yrs

Extended Single Partivle Modo! Classificntim of
shells - Semiority und sodured | - spit - Cenfiguemtion
MRy - l*mﬂfu: frrew theory - (i oquation snd grourmd
Blite  jrrvmrtjes lds of quuai particles . Simple
description of twy - Particle shell mods| St Lrsscopyy
Collective Model of Nurleas : Thformahle Wit drop
ul'n-:iﬂutémr Pasiin « Shell efficts o liguid drog PIETRY -
Callectave wibratione and excited slatee - Pirmanent
deformation and celbetive mistona - Fovrgy levels -
Elmtrvmmagnetie projwribs of v avr, el - gl A
defimmrdd  nugle Nilism  miode]  wul eqquilibrium
efrrmation - Hebavimie uf maches bt Wi i

R e at high spin - Back

Muclear Reactor Theory

Intreduction : Fandareatils of niuclenr fiaelog - Frasig
I"'l..mh o ettt cham resctiom Multiplication fuciep
Corklitiog foe critieality - Hrweling phemmmena - Thiferent
typee of reactors - Fusion - Nuclour Bwiogy in slype

ITIm DitTusion of Neutrons @ Nedtro curmesil dvnmity -
The equatiun of conlinntty © Fiek's law - Th ifFisien

suikion: - Boundery  comlitions - Mrasurement of
ditfiueton paramelers

Neutron Moderation Mosdorntion withoul sb=orpren

Eneriy il 1 i lmadie oni i minty o by sl abvwring -

Dowen lenastom < Moderatmg - Mpue deperiudeil slowing
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FH

down - Fermi's age theory - Moderation with absorption -
NR and NRIM epproximations - Temperature effects on
resonance absorption.

Criticality : Crilicality of an infinite homogeneous
reactor - The one - region finite thermal reactor - The
critical equation - Optimum reactor shapes - Multiregion

Reactors - One group and two group methods of

calculstion of criticality - Reflector savings - Critical
reactor parameters and their experimental determination.

Reactor Kinetics : Infinite reactor with and without
delayed neutrons - The stable period - Reactivity and its
dctermination - The prompt jump and prompt critical
condition Changes in reactivily - Temperature
cocfficienls - Fuel depletion effects.

Reactor Control : Control - red worth - One control rod -
Maodified vne group and two -group theories.

Strong, Weak and Electromagnelic Interactions and QCD
and Quark - Gluon Plasma

Strong, Weak and Electromagnetic interactiona

Strong interactions and symmetrics Uses of
symmetry - Space time and internal symmetries - Lie
groups gencrators and Lie algebra - Casimir operators -
SU(2) irreducible representation - Weight diagram -
Dingonal gencrators - SU (3) gencrators - U and V spin <
Raising and lowering operators - Root diagram - Weight

. diagram - Multiplets of SU (n) - Baryons and meson

multiplets - Symmetry breaking - Gell-Mann-Okubo mass
formula - Charm, botlom and top quarks and higher
symmetry - Bag model for hadrons,

Weak and Elcctrumagnetic interactions : Invariance
of Dirac equation - Bilinear covariants - Properties of
gamma matrices - Leptonie, semileptonic and nonleptonie
weak decays - Selection rule for leptons - Current - current
interaction and V - A theory - Univerzality - Abclian and
non - Abclinn gauge ianlriance - Spontuneous symmetry
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9. A. M. Wuinberg and E. P. Wigner, The Physical Theory of
Neutron Chain Reactors, Universily of Chicago Press,
1958.

10, F. Halzen and A.D. Martin, Quarks and Leptons, John -
Wiley & Sons, New York, 1984,

11, . Kane, Modern Elementary Particle Physics, Addison -
Wesley, 1987.

12. D. B. Lichtenberg, Unitary Symmetry and Elementary
Particles, 2nd Edition, Academic Presa, 1978.

13. R. K. Bhoduri, Models of Nucleon, Addison -Wesley,
Reading, MA, 1988.

14, J. Mc. Emmerson, Symmelry Principles in Particle
Physics, Clarendon Press, Oxford, 1972,

15. M. Leon, An introduetion to Particle physics. Acndemic
Press, New York, 1973.

16. I. J. R. Aitchizon and A, J. G. Héy. Gaupe Theories of
Particle Physies, Adam Hilpger, Bristol, 1989.

17, D. H. Perking, Introduction to High Energy IPhysics,
Addison - Wesley, London, 1882,

18. W. Greiner and A. Schafer, Quantum Chromodynamics,
Springer, Berlin, 1983.

19. D. H. Perkins, Introduction to High Energy Fhysics,
Addison - Wesley, London, IV Edition, 2000.

20. F. J. Yndurain, Quantum Chromodynawmics - An
Introduction to the Theory of Quarks and Gluons,
Springer - Verlag, New York, 1983.

0

Tutorial

1 Shell Model Configuration and Configuration Mixing R

2 Spin - Orbit Coupling

3. * Nuclear Ground State and Angular Momenta

4 Magnelic Moments and the Shell Model - Schmidt Lines
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M.Sc. iPhysics! (final year)

special Paper Ilnd Paper (11rd E)
Mox. Marks - [l

INFORMATICS

Multiplexing (FUM, THMI, switetnpg parmligms temuil,

packot und ool swilchingl, propagatsen delay, cleck
synchromzatumr Network  aocess  control  vcentrnlnosd,
ileeentrnlizal,  dlsipbulmll,  Ovepnew  of  Satellize
Communimmtion. Hroondonst Channel and Optical Fitee
Uommunieation sysiems. Power and Energy  spectra,
Distirriioitless Tripsmsson, Signoal distortio: aver a

bl

Basdwsrdth anil vote of Lemjieerission, Cammusealinn jn
RNoiey chanoels, Optemoey  Siggne]  Dedection,  (Thanned
Capacity, Hariey Shannon Taw, Brme Corneeting (Cmdes
Error econtral, line eomtml, Rals couteol, Hepesters,
Cdncentrators. Hegeneraors, Link belimorer, Pr, Burst
ervar, optmum  Pwket mze, Frror rootrol, Bhomentarcy
soding  blews, ATM 4o & tranepert  swehanism, An
avereww of Telecom Network, 151N,

Metwork Lypes and architecture (broadeast, multicnm,
LA, WAN, MAN, tpology, tolken rings FDDI Cabeling)
Protucals, interfsces and sers oo, ooam E0N AT, VPN,
Irans pelay, wirebess Leppedmisaliog, brpdges TCTYTE and
ISOCHS] Mobels. Rowling, ongostion and Tow  control,
tunneling, intermetwork souting Batalink  prenl,
Multiple acress proboecls. T, UL, Trageport luyer
ertor Fecovery, Applicntion laxer seqvices end grmtocals T
weld pras) g, Notwork sevurily

Evuiution of fmermel, Tnbsrnet architerturs goats and kes
sayes relatiad ta Antermetanrking technilogrs  libereet
copnmetivity sl - ugp, dedicaled |ines, brsilbiand, 3351,
Fadin, VEAT, itel Daypunin Mame Scheme, Teciuudegs anid

CHA M Linverminy Rangrr E

il

toois referant for woh sicees [FTT. eoul. searcdi il
wle | [ ntermat sscunity.

Multimedia, techmagque of dota comprossion. voioe, vilis,
Mbatie, and intersctive  Videesndemand  wser the
interoel Mobile comprating

Fundamentals of neework nemegrament (S8My Need for
NM, Elewent o NM aystem Manoger, Al ool 2
protocel, SNMP S, Funetionnd srens if SM define] Ly [0
Fault  msnegement. Cooligumstion AT,
Performance management,  Secdrey PR
Acmuntiog management, S5M slwodards, TMN. Web
lismeril NM dinteoduction), cam stodies $71° fipern-view,
1HM Retvire, Sun Salaries Eutergirios Manages.

Text and Hefercoce Books

L. Dhatn remmmuneation by Keid and Dartakor

P Prata nugwark by Linllager

k| Phne commurmenlion by Willuug Stalling

i Communication Netwark by Lot -Cares s Widje s

Ty Intreadiscting b comsndeat by syntess by 5, Havk e

i Analog wnd Digital sommeninscation by 5 Haykine

T Fashulan 4} Sttproses Multvmedia . Nevworing,
Metirmw-Hill | Sisgn pore (13F)

A Marille Fornl #1 4! Intemitworking Tchnobingirs Hand
ook, Clocn grres. | 0497

) Ciemde N i using SET lor decurs Bl mribes

omneree, FTH Preotioe all, boms,

P N Bochanon Advanesd  Llots eommwuseulum sl
Netwurking, Cha pronn &Eallon Toagjon, (07

it Hace kor 17 Multicasting © The catiiplole gude o

ndrractive corpEri s orfwurks dohn Willy & Sons; New
York, [iHIN

Canmpaoter Metvwneks Lo’ Willsam Stalliang, 1001
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Tubariael:

Tt Vil weill pigmiaant of jitchlemia ssbving from the Text anil

i rrne Trmek s
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Special Paper [Vih
Max. Marks - G0

ELECTHODYNAMICS AND PLASMA PHYSICS

o= e ol Four - Veetor wml 'Lurn-luu' Tronwformakim
Foui Puainsiinel Space ) Klect rmouagnean Fiehd Tersar
i Four Mympens e mid Macwel s Poguaieme  Dual Field
Tubtws  Waee Fojlantoos Tog Vpnhoe aiii| Semlar Paealial
andl Seluition’ Hetnrdel Potentinl aint Lenand - Wirchert
Poneaninl, Fhectrie s Magrirtie fickdu i 1o s Vnstorm by
W Chorev and An Aceelsmbal Change, Lineny it
Coirenlnr Aereleration and Angilar Distolacion of (weser
Haitiaresd, Bremeetrshiong, syncheotron Racdiuon, aml
ek Hailintan, Reaction Foree af Tledieinm

Motion of charged particles In ¢lectromagnetic
Meld: Uiltemt B sl ‘W Finlde, Nosmpifoim Prelds,
Dnifunsn Acroes Magiictw Fuhile, Tine Varsling B oaod T
Fuomin, Adimogue  nvarents:  Famd, | Seeondl Thand
Mefintatir Invanante

Flementary Concepts Hertation of momend Egpnatios
from Fidteneinn Eyuatiome, Plusma Clsedlalions, Sehye
Hhhliage, PMlasas [farimetors, Mognobsy bzie, Plaermin
Vinfrivemeii

UEJdM Linperiiis Ranpar 141

i Hydrodynamical Besvription af Mlasma:
Fundamental  oquetioas,  Hydegeagnete  Waves
Mg tesorise o nad A0Remin Winves

i Wuve Phenomona in Magnetoplusmme ez o
_I"II-H-' Veloeny, Uroup Velsaty, Ot - offi, Hesutamee o
Elbetrmmggmtse Wave  Vrogageung.  Pamllel  and
Perpentlicular 1o the Magnedis ¥lpld, Proqele at Fine
Angle snd CMA Digram, Apphain - Hartes Formiuls asnd
Preipmgatmon thruugh  Lusplers  god - Magnetosphere:
Helwon, Whistler, Foraday Fois iz

Tzt and Referonce Baoks

| Prnofaky & Phillips; Classical Electres and L TE I T

z Hitvencourt: Plasin ["hysics

1 {Thies Masrus Phiyswcs

i Jaekniut | mmnmnl Elestridvan s

Tuturiak

i The whewtin: Dokl vector F of an slectramagesc wass

Fres $puere by gy Dy
ExeFe={lan by = A v w11 - ol

Viamg Maxwells squatume; find the expressions for the
cui papeita Wf peagnetie Bl vertor, Alsae Caloglile The
enengy Mew per unit sera slimg

A ctreular plate wporine of taidiue B apd PRUTET - THE s
by hurrged Toe an illorriation currenl si [t Chery ia a
St elertre Beldd ede the capaeitor, Stios that e
ety low spthyy the cypagitor |k e sime we givey I_i}a:
the Phowmbings veetar

Startng from L exguaitiod fir the eniserration ol liakar
[TEETRa) AT o

r! 2 = = .

o J, | P * ; "ET-I’J.'”--
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Whete I*___. ‘W the mechaiiiod] romedlum dendty of &
sy slem ol partiches chskilie a vilume ©Voand Po oo Uie Tk
npommrp e denininy.

W . | 1 | i 3!

‘ Freesl tre Rl K H 1

ant) T g 15 1kie Maswell srross tetinne, dodies Uhe soqrathi
for Uw cotueevation of suguiar isomenium lis & eomiined
sysbom of i and fields [Hiot Coosider the fiekd
angribar s il win Genslty

¥ - . ® 1 l L =

Ll'l-—"l-'i}-‘u-]T!r]r.'EtE'.

i & linesnt wocelersbios  acrelocnbos protioe  Li alinat
rejalivistic ajweife  Determine  Uwe fractom o power
reiliatesd by the protone ta the pemer suppliod (0 terma of
thve grmudisid ol Ui Hnear eleetnie felid
rle Fle (e ol
A charged particle oscitlates atcanling L the hanumie
loe  Dletosrmuiiie the tota] evorape mbgnally of U emiiteg
rmalim i

il Frawn the definwmwi of the dual bemsor

flys = § Gage P
Wi 8, 0 8 camplitely snbsynoneboe arot amsar of

vank Doan, eapeses L FTT ma il luieuois ol dhe flolids
i),

Hirew shive that B and B 87 are Loreats invoriants

Cumeader  » maguartie feld  configoratun.  that s
evhidracally syuimetie il 4 charged partiels b ingcted
inte W s the melinbatic invananie of mation to ilescmle
eomditing i whsch the myected pactcle would Paames
bl From the divestion ol inereasing fell prilieny

I ity b abare, dhie datemndowill aban yansin af selvung
prriskilivrin gvvati oo Hie Teat ol Holireerioes lasike

A M Unvemity Kaonpur e
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M. Sc. Physies (Final Year)
Elective Papers (Vih)
Maz. Marks 50
Titles of Eleetive Papers
tuantum Electrodynamios
IMivaies of Lacguid Cryatuls

Sawerice and Technology of Solar Hudowgen anil  other
Henewable Enengies.

Husetor Physic

Numerioal Methods and Programming

Phyetes of Ligsers jnd Lasers Applisatm
Structures, Spectra wnd Propertios of Biomaheiles
Mngraom Tochmigues

Theymics of Elecrrome Devices & Fabruatuny of Tutegruted
Hireuits and sysbong

Atmospheriz Scipnee

INasma physce

Leuantum Many - hody [Mivaics

Monlinsnr Dyonmics

Envirmimmntal Frivsies

Physics uf Nagumaterials

Ay s 0 b eloctives paper be b be apted o) the final vea r, Thn
Ml details of plecslin paper are amnesml 4t she emd of pogt
graduate colirss ppee deteills o
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Electove Paper 1Viho A

GUANTUM ELECTRODYNAMICS

TUrm as Rt ey, [rres]msrdims anf Thirag s ires L'h':;rfl.n}::
iperatari, Traces Feyiunam o Mooy il sl Lk

Seevsvdd pasrsttaa e ol oo Vondon Feebl, Vot ped
At bl | g dijE T R T LR AT peludarine
Guartwation ol e lecteomagiels  Oelil  wroation and
Armlhdan  operators, - Dommusoon  eelatpes. Fock
sjree mjtrmeribabamn, gt bersbibenie b, Fivres Snbraectin
picture, SoMolnin and ls onparsnn Ordering threoroma.
Frsarria i wrapm wral Fesmman rilvs, A opleaton e s
I‘rn-lﬂr-nlr [ks  Huotbermrd  emilberes anl 0 Espgbion
aitigl Lerng mbev it af pross . sisplem s iaeing F s i
grupli=

Tewt and Weferepve Booalis

i Winrken & Davl], Holatoiie Quwistums Pusiy
2 Migirrewd The Phywwes af Bhaneatons Pan icies
b st ockmer, Bl ot Hoftmne, Mespnwund Firlils
| sk uea | Aivaneed Wlentum Mechunj o
Mlaereddsd | e md ietaon G Pield Thees
1 F e ¥ i D s il Trothin bisetonin das Ploled " Thiemrs

The prodeme given oty the Teed arkd Hefrormis boabos =il frm

puila el reiiene

{23 M Vwvermty Kanpur 105

M. S¢. Physics iFinul Year)
Elee¢tive I"aper (Vth, By

PHYSIUS OF LIQUID CRYSTALS

Clussifieation af 1 dguid Crystals

sym et Ty, dieddam -111-'_] classtlirntim of Hopaiil Crystals,
Vily o ppibiiens i thieruuteopice, Heetsaul plisnnmeas in
lguid  rvebile Mo phises, Polymoee Tupaid ervatals,
Phstibbintion Banciomns sl LuL!.rr'F.-m.u.pttn, |'|u.|.|_'n;i|a-:|:,l1|:i:r
el mirpuscnpie oodeg garnaers, Medeasenieng of ordep
paramdeis, magnitie mssiance, elimn s resinance.
Haman Sauttering wd Xoesy Jdilfrmction

“Thearies of Liguid O rystalline Phase Transitions

Muturs ol phose Crinailiocne g erbical sbesomone:
liaguid erystaks, hard particly, Mawr < Saupe and Yun der
Woaals §lipsigtes Tor piiaimiie - pabpope il e e sdineelle
‘A transitions,  landau thoory  Essential ingradivila,
applumEion W nematn molropie wemaie - s A
O atid 1 iaiis sl Leanssd Dims dpvnly g so st pl s

Continuum thoory
Clurvalure olostiofy In wematie abd gmetie A Pliinni,
dutortons doe 1o maenetic and electeic Golds, mugneic
tahireruas gl Fremdeneber tranmituds, feldaod ueed
el bt - mep L LPa sy

Py namlead Progerties of Nematics

L Tim eeptuiibierne il |:I|i|r||ui|._|l_1"..‘.u.|:_|:|_1|_|_:, Lamurur © Flewe,

| e | ri jes

Optical propertios of Chulestories

(hptiead progwertbesof mnvlsa | helog sgents wfloesng the
gLk, Jiguiel cmyatal slaapilayy
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Verroeleetrio Liguid Croystals
The  preperiies of smeelie O continuom diserigtion,
minwctic U soiectic A transition,

Discatic Liguid Crystals

syrmetsy nnd stnseture, mean-fishd descn ption of discatc
liguad eryetals, contindum deserpitian Lyotrogse Liguid
cryetale and Iwologies] membrane. Applieations of tguid
eryrlal.

Text and Reference Books

{ Chandrasekhar Llguid Crestals

- Vertogen & v dews Thermedrame Liguse) Urystuls
Fupdaimenials

3 I Gennes & Prost. The Phyaics of Liguid Crystals

i Introduction W lgoid crystals: Physicw aml Chiomestry
y BoT. Tawlir winl Franes )

& Miston & Sambples The Uptles of Thermotsopic Liguid
pyutal

&8 Callver: Liquiid Crystal Polymers: From Structurds to
Applicaltinnm

Goolhy et al: Fermolecime Liguid Crustals © Pronciples,
Froperties & Applications

=]

The probilems given in the Text atd Reference lcsaks will farm
eviborinl ool rse,

L' R M Upreweml iy Fmn puay 17

M. Se, Physics i Final Year.)

Elective Paper (Vih, U

SCTENUE AND TECHNOLOGY OF SOLAR IIYDROGEN
AND OTHEHR HENEWARLE ENERGIES

salar Knergy

Fundnmentals of photovaltare Enesrgy Conversiom Phy=ees
anit Material Propettios Bawe o Phetosallaie Enong
Conversijon: Optien] | properties of Salids. Direct and
miliroet  tranmbion  semoconductors,  mierrelationship
helwwen  abemptim eoofficents  and band  gap
reengibinalion of carters.

Trypses of Salar Celli. pen pueetion solar cell, Tramspen
Equntion, Current Minsity, O deowt voltage anil shiort
st current, Hoel desripions of singly aoystol silieoo
wrid anmeplusas sibbcin sder oells, elmimbioy idbas ol
padvaperd solar cotls eg. Toudem Selar Cells, Salid Ligud
aanebem Salar Uelly, Nature of Sauiiconductor, Elecloolyte
dutietian, Prnc ples of Photoelsctrochemion] solar ool s,

Hydrogen Energy

Relevance w0 mlation b depldtion oF frsail fuels ad
etivigrinental eofebders s,

Mydrogen Production
Bolar  Tlvdrogen theough  Phofeslectrolysis  wid

Priotocatalylic prooss. Physos of metenal charnctonatios
B s et f Siadar Hy ilmgei.

Storuge of Hydrogen
il Iﬂu'ﬂ-llrﬂ il ewrinus dlisrmige |H'i.1|‘..'l.-l||-l. I‘I;_ﬁﬂ
foalures of solil state Tydrogen  stonge  maleriaks,
structural  and  Fledirene  charaitenisties of storage
mbberile. Mew sbirrwgr 0ol
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Sufely and Utilisation of Hydrogen
Yariie (omars relevant to silety, e ol Hydemen ail
Fuel, Tosw i Vehiraiar cranzpors, Hydrogen for Edertmeny
(et Fuil ooTe Elynorilbary  oomegiks af bt
Hydprgen Haseel devaes sueh as Ao Conditers aond
Tirckride Batieries

Uiher Henewahle Clean Enneges

Ewments of Selsr Thermat Energr, Wind Enengy oud
{ e Thermal Erergy Unpiversom

Test and Heferenoe Hools
L Frmpahc Solar Ool) Thevices - Phyacs
a Fahrenbrrseh &  Hube Fondamestals oF Salar Cells

[hatovuliane solar Enegry
1. Chapdra: FYotoetivetrne hemica] Sular Celle

1 Winter & Sl [Bde ¢ Hylrogen an an Enengy Cdrmier
Teetirmaligi s B atems Eoannmy

The [rrvlibeme gven in the Text il Holereoce books wall form
Rabiv ol e,
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REACTOR PHYSICS

Internction of Neotrons willi Moatter in Bulk

Tranaport and ddTusion rquatione, iranspart mearn (e
path. solution of diffuson squation dor a paoint seeeoe i
(Rl it medd for an infinile plane searey s fiblie
el gt entengmlotn ermgth wod dilfoaion lenuath - thie
el Colicepl

LM ] v i iy Bosrrpeun Ll

Muoderation of Meutron

Musehslin af  gleatie &CUELPT Ng, AV 1ri‘“ﬁ|!‘ll‘l‘lir
pnergsy: losmemgnt, slsveomg o peieet sl |1||Hj.['-||_||”1‘h-
ratin of o medivm, Fermis age theory  Solugnn of age
nj bty bl sy pufadd dstores ol Fasid o mesubeybm (ool om B
prirsbiiren. Slowemiz dowsn dength Feemh agn,

Thewry of Homogeoeaus Tlare Thermul Reactor

Epeibenl  empuotaon, moterisd” andd @it ualkongs,
Meatron balance e thermm] frastor, fuasr Faetor Tormgula,
trpicdl palevlatione of crbienl slee and compessitban in
diripli eaes

Huterogeneous Natural Uranium Maintenance

Ardvantage  wml disadvanlagom of  hotermgriiroos
ss=nhlies, Vattowié Wy of Teactomrs and o booef
diaruinminit oFiHeir deslg fostires

Mroblems of Heactor Control and Maintenanes

Tl of delmyedl iz, Tabewr | formula, Gerperulome
pfferts, asmn  produdt posening wee of coplants and
eugttind renila

Mower Reariors

Fast bresder tosetors, duul guirpess renctors, sondepn of
fuming ractors

Test and Helforenie Haoolie

i Ciimastone & Fdlund The Flements of Maclenr Reactor
Thieary
£ Murray: [nlnadiietions of Nuelesr Engroeering

The problemd gveil on the Text el Hofirenes Eakes will i
taitineinl dri e
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SUMERMCAL METHOTE AN PHOGRAS NN
MNumesrical Methods

Metheels for  Ustermunationr of zemws of binear and
noalineer  algebimic  eustions and  imosssidental
ealions, cevergence of solutons

Solutlan o simultapenus linesr equabioms,  (wieran
elimmntom, . Poaling, mteratien Methid  Matne
lowersiun,  Eigenealues  and egetvectors df  matnoes,
IMweer e dagodn Masthod.

Finite i Merepice, inquisl_u!rnn-ulr,h l'ILI.IiI.”, i wiiih
wnieven |y spaces] points. Curve fittaing, elynomial Tewsl
waacos ned cobae Spline lithng

fumerical diffeconcintion sl itegration, j.\fnwmn T
ol error eslinales, (inuss it

Handorn warmtie, Monse tarde evaliation ol Integrals,
Methds of lmpertavee sampling, Randomw, walk dud
Mietropsolin setid

Bumertenl  solutden of ordinary - diffecantinl efyuations.
Eulor and Hunge Rutte methods, V'redictor sod eorpectar
methods Eleentarsy  wlens ol salutions  of  partial
ltfMormiitoal e

Frrtran Programming

Pagial  Computer  P'rineples, Compiiess, foucepretecs,
Opernbing Systema, Fortran programmimg, Fiow (Tharts
Lt and Flistiog  Nuint Ardhmetie, Expressons
builtsn.  (unctions,  executabls  and  pon-etecutable
pLatormenle,  asmgnment,  contral o and  smpaeantpui
elemmeite, Subrounipes ansd fometione, petalion with 5l

U508 Ulnivearsity Banpur 1

Fext pnd References Books
| Basire Introeluctiney Mothodi ol Kumereal Ao lysis

2 Hajarnman. Numenesd Analyss

3 Hparammn Fortron Programimong

i Vetterming Teukolsky. Drese and Flannery: Numeriol
Hezpes

The probloms pven (6 the Text and Heforonor ouks will frirm
ttarinl eourse
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PHYSIUS OF LASERS AND LASER APPLICATIONS

asor Charactrristios

(fassion beam fnd e ].I-'ﬁlll"'..l'tié.l. Binble T Mimir
Hesonators, Lonmiudina) and Transyverse Modes of Laser
Covity, Mo Selection, it in 4 Regenemtioe  Taser
{Cavity. Thresbold far 3 aod 4 levid Laser Syatema. Misle
Lecking Pulse Shortening - Picoseconi & forrmesecni
oprallon, Spectral Mormewrngg and Stabilisation.

Laser Bystems
Hubw Laser, Nil-VAS Lawr, Semt Umductar Lasers,
1 Mode-Pumped  Solld | Seate Basers, Nitrogen  Laser,
Carbon-diexsde Laser. Excimer Laser; Thyw Laser, High
FPower Tawer Systionis

Faser Spectroscopic Technigques and Other Applications

Laser Flizormseence aid Haman Soattoring and their uss
_im polhation wewdies, Man+Linese interaction of Dight, sith
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matter, Laser induced multiphoton processess and their
applications, Ultrahigh resolution Spectroscopy with
lagers and its applications, Propagation of light in a
medium with variable refractive index. Optical Fibres.
Light wave communication. Qualitative treatment of
Medical and Engincering applications of Lascrs.  *

Text and Reference Book

1.
2,
3.
4.

Sveito: Lascrs

Yariv. (Jptical Elcctronics
Demtreder: Laser Spectroscopy
Letokhov: Non-Lincar Spectroscopy

The problems given in the Text and Heference booka will form
tutorial course.

M.Sc. Physics (Final Year)
Elective paper (Vth, G)

STRUCTURES, SPECTRA AND PROPERTIES OF

BIOMOLECULES

Structural Aspectes of Biomolecules

Conformational Principles, Conformation and
Configuralion lsoiners and Derivatives. Structurc of
Polynucleotides, Structure eof Polvpeplides. Primary.
Secondary, Tertiary and Q@uaternary Slructures of
Proteins, Structure of Polysaccharides.

Theoretical Technigques and Their Application to
Biomolecules

Hard Sphere Approximation, Rainachendran, Plot,
Potential Energy Surfaces, Outline of Molecular
Mechanics Method, Charge Brief Ideas uobout Semi

= euel ey

wetipiie Teohniguvs and Theie Application
vl i

Fumction Belation iR and Medelimg

Fext sl Weslorvnes Muuks
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ol Ae err b gt miie o Gapima gl 16 the pretigriaton
et Savkiol wend unbenboed diigrais

latreduetiug L Green's  Funciion Ihiferential
el sl |lane Virests Tunclams  Exammplis o] e
mdsgemivnt Sl egustom Hesmlvrnt  operfalare
M wiigdle  praiteda lprens . it - Mhysieal
Interpitrlutinm  Fousbwer tromisien of s [irve 1w SreTaane
Lebmunn  Hepressaation gl Hremmarr B ok

RN oty Kwmmr Iih

e lationehip. Ayt prweertes gosd gy sses] oeaimng of
the |wiles, Holsthw bevween (Freens funedsm wod | the
pronjertusm of U peinil ostare o pelation sah
#hrrmsntary excitatmrs | oeer g o gusi jerticine

Teat antd Heferenee Bonke

{laimes Many Elsction Theom
Mainbelt [ntrodduetion o Quuabum Fiohd Thisrs

Feedter & Walseba Aoty Thmey of Mhis - pattsele
Syelems
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PHYSICS OF ELECTRONIC DEVICES & FARRICATION

OF INTEGRATED CIRCUITS .-_.rm HYSTEMY

Semiconductar Materials

Energy. Bands, [ntrimue carese concentrabuss . Deynrs sl
Arveprors, [hioact and . [hdeedt  fand  seatiiolicion
Llogee., rite ol oainpetistod] semipnoductors Elument
1590 and compeunil semibincenres CoaAs Bl
of grouwp Uind sbemant wmd Coou)s Vel eleminis bo g
Lertlary Mlloyw wiarh o0 Al & tia o lix As s Gad* 3 An 0 1 %
wod guatertnry. 14 e (e JvAs o by allove anil thiee
Enperingg propoerties such ss fasoal gege and | refractiee
index ehargoms with x and 5 Plogeerpag ool Sy Cennap B i mond

Group Vip) eempounds i anid Gaks igrengp HOPL TV (B0
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ATMOSPHERIC SCIESCE

Fhysical Metoorology

Armuoapiheric; comipesitam, lows of theefmdsrmiiios ] th
atmmphers  Ailiahalie process, petenbinl temperat g
The el I:l.tr_'..'rnrrl wipantiiipy, Dews ol Lileoi  lealy
ratiation, solar and Vermeetaal redinton AlTedo Gaeen
oy effect, Haoal tmlancs of varth atmorplirmn spatem
MHW

Funilamenial foress, man -iterttal refetenes fratiies s
ippaTet foroes, structure of sistic otmsphers
Mumentum, eoobnuily el elerEy sl
Thermodyoames of the dry aimesphere, el
applioations of the e eguatinns.

The cireolation theorem, vormciue, wowatial worreons
worticity and poebsiiial verticily sqantlins
Monsoon Dy oomics

Wind, ietmgmealore aivd presseges distrbutan woee Ticdia i
the hrwer, midille and upper suneeplone during pre e
niied mhl-mn-n wawon.  Monseon piruluben g the
maeizonal (Y-2) woil snal (XY pdanes, =gy ol ol
momspoony, Dyoamies of tenseon o egstessbisis aml oniterly
Baven. Inkre mssenn! and intermnoual varbidiey of

monsoo.  Quusd-be weelcly sl W00 das  ametllibinee
ENE0 wod dytmemies) svechanism for thieir sxelen

Numerical Mathods for atmospheric Madels

Filtering of wound and grivity swovem, fitermd [areeand
scjuitions,  Lesis  cowmorpts  of quas;graitiopliue - ki
primitioe sountioo wodels, ane level and mndlleer)
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e Atappgdeere by Frelerek K Liitgeme omd Eitwand ||
Tourn b 0 Cir o i st aindd K7L

Ligpanit v Meteeplng by Qlaltes, 40 00 Editin,
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Wy HS Keshvampurttiy  aned M Shankar oo, A ied
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Mupicrsen] Weatms  Peodictn by G Halbner and
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PLASMA PHYSICS

Intradietus o L s st slementary: sincepts amd
defipitsma o Umpperalire al other plasma parmmeters,
ogiErEiae mid ingortenee of plasine for vl
applumtiog

Viromdteetion: ol plasma m the Talerstory. physics of glow
dlsharge. wlectron  »mipaon, mmization, breakdown of
guses, poschen’s laws anid liffisront rogimes of Bip ui e
ilistuange, Towrmsnid lschorg amd e esolnlian of o
dimcharge

Masma discharge, protes, sneng andlyzees, magneic
probees dred aplical disgnmdbes, jrelitimeey aimepts.

Kinglo particle arhit thpory: Tinite of sharged pamiche
wender tin eiligts off diilerpent combingtioe of elecee and
magoetie Delds  Trmses] elecicie ool ognotls Tielda
Fimargr nannm wlictre wiul magnitar Holda, -]_'-ll:l.‘lf.l.l",:d VATY IR
leetrie nol iuagretic Belils wme sarrug eleetne ad
ragthetic fiolils, part ety st iode o Fage i i wrives.
Fluid description of plosmn: «distribulion functions sd
[ duwilbn's wquaLion, Wacrrmonpe pEramneters of plesoms,
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functions, Wick's Theorem, diagrammatic representation,

Dyson's equation, self energy, Polarization.

Applicalion to Interacting Fermi Gas

Dilute Fermi gas, Landau’s Theory, Screening of Coulomb

interaction, random Phase approximatian for eleclron gas,

M.Sc. Physies (Final Year)

Elective paper (Vth, M) A

NONLINEARR DYNAMICS

Introduction to Dynamical Systems

Physics of nonlinear systems, dynsmical equation and
constants of motion, phase space, fixed points, stability
analysis, bifurcation and their classification, Polacare

section and interative mnp.

Dissipative Systems: One - dimensional noninvertible
maps, simple and strange allractors, interative maps,
peried doubling and universality, intermittency, invariant
measure, Lyapunov exponents, higher - dimensional
systems, Henon map, Lorenz equation. Fraclal geometry,

generalized dimensions, examples of fractals.

Hamiltonian Systemns

Integrability, Liouville’s theorem, action - angle variables,
introduction to perturbation techniques, KAM theorem,

area preserving maps, concepts of chaos and stechasticity.

Advanccd Topics

One selection from quanturm chaos, cellular gutomata and
_coupled map lattices, solutions and completealy integrable

systems, turbulence.
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In additiun g abeve, the tutorial will also consist of solviog
probiems given in the Test and Hefvrence books.

W.Se. (Physics) (final Year)
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PROJECTS

This ctusras will e busgd o1 prelininary research ortented
topics both in theary and experimust, The leachers wha
will uct ps waparvisurs for the projects will loat projects
and any ono of them will b alloeted to the student AL
the completion of Lthe project by the semestec énd, the
student will euhmit Projeet Report o the form of
Dissertiation whirh will he examined by the couminers.
The expmupation avall conelsl of tn) Presentation and 1
Camprelionsive vive - voos,
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Lahoralory/Practical Courss
Alax. Marks - 100

B: ELECTRONI(CS
Pulse Ara piitushs Modulstion Dl i
Pulse position/Pulee width Modulation
FSK Modulatian Demedulation using TimerPLL
Mivrawave ehnractarization and Measurement
PLL eircoits und applications
Fibre Optics communicstion
Desmign of Active filters
BOCD to Sevon megmant dhaplay
AD and D /A ennversion
Expertments using varions types of memory olements

Adidition, submtrnetion, muitiplication & chviaion using

Wave form gensration and storage vecilloscope
Frequeney, Voltage, Temperatire measurermivnts
Mutor Spesd masrol, Tempecatices sonts) uing BO46,
Trowhie ﬂmntm.: uming signature analyeer.

Amenitibdier language e ig g om P



LY WMo Flhivalis VF gl

——— — e

' Exporuypimis b o lanmpater Arrbmi Lhv=m

Tetling up 0 opew experients will fore) tuliosl Gy thie
lalsratiny vonirse

M.S¢, Physics [ Final Year)

Laboratory/Pravtical U nurse
Max. Marh - 100
Co ATORMIC ANDMOLECHLAR PHIYSHES

I Rtwly af hioe wpewtrn on photographed pletewTilus awdl
gl kbhing of plabe [selin

T Yo loatbion al Fert e 's il Wiy Firtrilla

, 8 Bludy ol sharp aml difTuse sonos uf Patoummisn @it atgl
pinlea il i ol syl st G100 rartied) isiea il

i Iwlorminatinn ol metallie #lapiml be o geeet shoegaim
milt

i T epennd U spectrum af UN alet dancds gl te perform

wilirminiinl miolysla

f. Tu recond the vigthile bawds of AN wjud e pesfiorm
vibrstiora ] annlyem,

¥ T phiotosgraiphy sl nnlvee the reddisl @iow diseharg i
st Uischrr moderinte prosdine

H. To photograph wnd analyse the sehcisn glow dochnre
arr upster redoeed pressars

Hl. T jrerlnrr. sgbeatiognl annlysm ol & barad EyElaen nl f""i-:

1. T peerfur vibrotonal aalyseesf s hamd speiem df 10y

I T pilecibosgraph sl ol s it L spect i of Cailei b
(T

13 Tes secorilinmalyse 1he Haan s peebeuig o @ wampie

[ Tir reearidbienalyee the Tesmastrao speciran ol s b)) e

s MO myess ity Kanpur s
] Htwpdy of TTypeerfine strurtume of e geedn e of foereury
b To pledagraph thie (0 barsd af 20 gl o pEecform

ooy Loyl e desgs

Helting apeooof omew pwpeetimenits Wl Bivem tutimal for $he

'1_.11';_.r:r|.'|_|_||'_' L L
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1 -NEUCLEAR AND PARTICLE PHYBICS
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9. To determune the beta ray spectrum of Cs - 137 source and
to ealculate the binding energy of K - shell electron of Cs -
137.
10. To study the Rutherford scattering using aluminiun as
scatterer and Al - 241 as a source..
11, To measure the efficiency and energy resclution of a HPGe
detector.
12. Alpha spectroscopy with surface barrier detector - Energy - -
analysis of an unknown gamma source.
13. Determination of the range and energy of alpha particles
using spark counter.
14, The proportional counter and low energy X-ray
measurements. i :
15, X-ray fluorescence with a proportwnal counter. _
16. Neutron activation analysis. : s b
17, Gamma - gamma coincidence studies.
18. Identification of particles by visual range in nuclear
emulsion.
19, Construction and testing of single channel anslyzer
circuit. :
20. Decoding and display of the outputs from the IC -7490.
Text and Reference Books
1. 8.8.Kapoor and V.S.Ramamurthy, Nuclear Radiation
Detectors, Wiley Eastern Ltd, New Delhi, 1986.
2. RE.M.Singru, Introduction to Experimental Nuclear
" Physics, John Wiley & Sons, 1974,
3 Alpha, Beta and Gamma Ray Specroscapy, K. Siegbahn,
North - Holland, Amsterdam, 1965, o
4, W.H.Tait, Radiation Detection, But.terwort.hs, London, s
1980, . :
5.

G.8.J.M. University Kanpur | 135
6. Nicholson, Nuclear Instrumentation.
Tutorial:-
1. Mounting a Smntﬂlatlon Crystal to a Phatomultlpller
Tube.
Pulse Cable Making
Pulse Shaping With an RC Circuit and to Display With an
Oscillescope.
4. Training in the Usage of Oscilloscope and Electromc

Meters - Sensitivity and Resotution Study.
Usage of Radiation Monitors.

6. Setting up the Gamma Ray Spectrometer.
Photoelectric Effect, Compton Effect, Pair Production and
Back Scattering

8. Diseriminators

9, Pulse Height as a Functlon of Applied Voltage for Gas
Counters

10, Proportional Counter Characteristics

11, Scintillation Process in Intrinsic and Extrinsic Inorganic

Crystals and Organic Crystals.

12, Signal Formation in Solid State Devices

13.  Neutron Activation Analysis

In addition to above, the tutorial will also consist of solving
problems given in the Text and Reference books.
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Laboratory/Practical Course
Max. Marks - 100
E :- INFORMATICS

Lisi of Experiments for Informatics

1. To study FCM - TDM

2. To study TDM -PAM

3. To atudy sampling and reconstruction (TDM - PAM)

4, To study Frequency Modulation

5. To study delta modulaiion, adaplive delta modulation,
sigma della modulation and demodulation techniques,

6. To study PSK, QPSK modulation techniques.

7 To generate PAM, wave form
Optical  Communication  (Optical  Fibre  Based
Experiments)

Tutorial :-

1, Configuration of a network opcrating system {Windows
NT, Windows 2000 server, Linux, Unix, Sclaris).

2. Design a network of 10 nodes under Windows NT system
with TCP/EP networking at 100 mbps speed using
intelligent hubs. |

J. Design a mail client.

4. Configuration of a Web (HTTP) scrver,

3. Cenfiguration of US.

6 Configuration of a mail server.

i BN Thadversity Bonnprar LT,

C5.0M. UNIVERSITY, KANPLR
COURSE STRUCTURE FOR STATISTICS
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NETAILED SYLLABUS

STATISTIUS
MoSe. S MA. (Prev,) Statistics Exam. 2004 & onwards
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DISTRIHLTTURNS,
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UNIT 5 Simultancous linear equation model. Examples.
Identification problems - restriction on structural
parameters, Rank and  order  conditions,
Estimation in  simultancous equation model
Indirect least squares, 25LS estimators, General
out line of LIML, K-class estimators, 3SLS ane
FIML estimators.
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