1) Research/Specialization Gronip: 1
{Mame of the Grosip) Sructural Engineering

Syflabus Content {should be an #xtract from the coarse syllabas (not the entire sylfabus] which will be

hefplul for the research work of the schelas):

51 Name of the Scholar Course Lode for Camprehensive exam
M
|| DONKUPARF IANG | CESSIRCESEL
F EICHARD BADDREDE LY RG] CE 559, CE 502 & CE 556
3| ANJALI KUMARI PRAVIN KLIMAR PANDEY | CE 501, CE 5
§ . MOSTAFA DADA CE 501, CE 503 & CF 556
5 ATHUL MATH M K CE 5 & CE 555

a. Course Code & Course Name: CE 559 (Advance Concrete Technology):

Hrengh and durabilay of conorete: Faours affecring the atrength, curieg of concrete, strength in
tenston, fallure in compression, afgregaie cement mlmnﬁﬂmﬁmnwﬂ
concrete, relaticaship betwesn compressive and teedile stresgth, Bond strength. Cawses of
imadequate  durabélity, transportation mechanisss in concrete, diffusion, sbsorption, water
permeability of concrete, alr and vapowr permeability, carbonathon, acd sttack pa concrete,
sulphate attack on concrete, chinride attack, and test for penetrability of concrete to chioride,
blicrostnectare analysis techadques: Working principle of Scasning Electron Microscepe [SEM],
Energy Mspersive X-ray Spectrometry (EDS), X-ray Powder Daffraction (XRD), Fourfer Trassform
Infrared Spectrescepy (FTIR) analysis technigues, TGA (Thermes Gravimetric analysis) and DTA
(Differential Thermal Analysis).

b. Course Code & Cowrse Same: CE 502 {Advance Stractural Diesign):

«  Hasic load caloelation and design concept. Dead load live load, wind and selsmic load
calculation for diferent types of stinectares according to 15 code. Basic design philesophy of
RCE srfuctures [workang wireis and hanit state metbesd of design].

& Ductile Detading Concept of Ductility: Detasling fer ductility = Design of beams, columes Sor

ductiliny - Design of cast-in=situ oifits in frames

¢. Course Code & Cowrse Same: CE 501 {Advance Solid Mechanics):

Kinematics; Metion feld, Désplacement field, Defermaticn gradiren, Transformation of narves,
surfaces and volumes. sfrain measures, linearized strain measures, Principal straing and
principad directsons, Transfonmation of strain components with changes in coordinate hasis,

Ciagn partihilicy condwioes {or linsariped mrain

Iraction and stresses: Comoept of traction. Caschy’s stress theorem. Postalate of Canchy stress
eensor, Traction oa arbarary planes, Extreme normeal and shear traction, Ociahedral shear siress,
Qther stress measure - Engineering stress

d. Course Code & Cowrse Mame: CE 503 (Matrix Method of Structural Analysish

E

Flagse Trusses; Global and Locad cosrdinabe sysiems Degries of Freedoem: Member 5S2iffness
relarsons in the Local coordinate system: Cadoulaton of member forces; Finige Element
foimubation iang virwal wirk, Cossdinale tramifirmations: Member stiffaess felations & the

> St Al ol 4



e

sl conrdinate system: SEructure Stiffness relations, Three dimensional framed structures
Space Trusses; inids; Space frames.
e. Course Code & Course Name: CE 556 [Advance Steed and Comorete Composite Strudture];

o Composite columes: Design of encased columns, design of in-filled columns under axial,
uni-axial and bi-axially loaded columns. Behaviowr of Compasite Beams to Temperature,
shrinkage and creep, vibration of composite beatms.

L Cowrse Code & Course Name: CE 504 [Finite Element Method]

« Element Properties: Matural Coordimates; Trangular Bements: Reclangular Elements; Lagrange
and Serendipity Elements: lsogaramsetric Formulation; Stffness Matrin of |eopasametric
Elemcmts. Mumstrical lmegratbsn: One Dimessional; Nemerical Integration: Two snd Three
Dimsessional

s Analysis of Frame Structures Stiffness of Truss Members; Analysis of Truss; Stifflness of Beam
Members: Finite Elesnent Analysis of Continuous Beasn Plane Frame Analysis

g Comrse Code & Course Name: CE 555 (Dvnambc of Stroctures):

+ [ynamics of Single Degree-of Fresdom Structures Oynsmic squatkon of equilibniung Free
vibration of single degree of frecdom systema: Forced vibration: harmenic and periodic loadings:
[hynamic response functions, ferce trapsmission and vibration (wation; 500F responie 1o

arhitrary functicns.

« Earthquake HResponse of SDOF Syitems Earthquake excitatiom, response history and
censtruction of response specire; Responss spectrum characteristics and design spectnam.

2] Rexearch/Specialization Group: 2
[(Name of the Greup): Emmaronsstal Eogpaeering

Spflabes Contents {should be an exizact from the course syllabus (oot the entire syllabus] which will be
helpfial for the research werk of the scholar)

L- H- R . “ﬁn“ e 1T _h_ Lt TR T o

1 | KRISHHA DAS CE 516 CE 515 & CE 580

a. Course Code and Course Name: CE 513 (Solid and Hazardous Waste Management):
Evolution of Sodid Waste Mansgement Scarces,/Types and Characteristics; Generatios: Handling
Separation, sorage, and Processieg st source, Beclogical tremmeent (Composting Anacrobic
digrition), Bic-medical wasle management. Aubes and legislabion. Collection. processing and
treatment- an-site storage, collect and transportation, Physecal Chemacal Theomal and Bickogical

treatmenl procesyes of Hazardous Waste Mapagement
b. Course Code and Course Name: CE 515 (Physico-Chemical Processes in Environmental

Enginecering):
Physical Chemical and Bickogical quality Parameters of sarface and seb-surface waters and
waslewater, Potable Wader Standards, Wastewater Effluent Standards, Unit Processes. theory and
design of piypsicochemical unit operations. wreening. grit chamber. equalization, sedimentation.
fleatation, coagulateon, flocculation, filtration, desinfection, water softening. adsorption, lon exchange.
arration and gas transfer. Linit operation & Design water treatment Plant

€. Course Code and Course Name: CE 580 [Envirenmental Mansgensent]:
Ecolopiial  amnd remedial acticss; furure @rategied: multllisciphnary envissamentsl sErsegics,
ervironmseatal impact assessmeeat (EIA) environmental impact Bactors and areas of (oasideration,
measurement of ssvironmestal impa, wope and methadalogies of ELA, status of ELA in Iadia
Environmental audil versus scoounts gudie

Y B




3) Research/Specialization Group: 3
[Name of the Group): Water Resources Engineenng

Syllatus Contents [should be as #xtract from the course syllabus (not the entire syllabus) which will be
helpéul for the reseanch work of the scholar]

5] Name of the 5chalar  Cowrse Code for Comprehensive exam
Mo

1| AVISHER GOSWARI _ — | CESIO,CESTZACESTG

a. Course Code and Comrse Name: CE 510 (Advanced Hydraulic Engineering):
Hiver mechanics amd river management: River erossan: River tralming woeks; Uaifors P, Critical

flow and GVF with special reference to compound channel; Bapidly varied fiow in priamatis anid nos:
prismaatic chamnel

b. Course Code and Comrse Mame; CF 572 (Optimi@ation Methods):
Optimization problem formulation; types of optimization problems; objective fanction: design
vartabdes, constraims amd variable bousds; single varabde optimization methods, optimality criteria
necessary asd sufficsest conditons; mwltivariable optimization methods, optimality criteria
‘ necessary and sulficient conditions: introduction to genetis slgarithms, workdeg principles of genetic
algorithms, encoding of variables, selection, cross over and mutation, apphcations

€. Comrse Code and Course Name: CE 576 (Computational Methods in Waler Resources
Engimeering]:
Polynomisl Approxination asd [Inlerpolation; Newton's forwand and heckward isterpolation;
Numericad Solution of Transcendental Equation: Regula Falsi method, Newton-Raghoon method;
Numerical ifereniiation and Difference Formulas: Simpson’s rule, Numerical Solution to Ondisary
Differential Equation: Fuler's methsd; Fimile Difference Method; Introduction to Finite Differemce,
Difference equation, initial and boundary conditions, forward dafference, backward difference, cemtral
difference, euplicit and bmplicit approach

Signatures and Mames of BPRC Members:
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1) RevearchfSpacialiration Group: 1
{Mame of the Growp) Computer Negwors L Secunty

Syiabun Conient | showld be an extract from the cowrse Sy
.&Hhu-p et thee entirg syllabuy ) which woll B heipful for the reseanch work of 1he scholar :

(2] Course Code and Course Mame = (5 305 Seleched Towids oo Compales Mefwarks Spiieobus
Computer Communication Network Architeciure, O reference model, TORNIP seference
Model, Transmission Medw, Switching Technsgued, Mediem Access Control: ALDHA, CShA,
CSMASCD, tomen ring, token Bus, Network Liper Addresiing P versign 4 and 6, Intra- and
Intor-deenain Routing. Diatance Veoosd Aouting, Link Stete Routing Path Veoiar Routing.
Multitatt Rowtng Profodol
Wireless communication, Fading, Celiular concept, Hands off, Channel allocation in cellular
wvilems, COMA, GPRS, channel structine, wireless LAN, IEEE B02. 11, Wirsleis multiple stoeis
protocodd. Ad-Hof rebacork, MAC protocol, Netwesk Layer Protlocali, TOP oser wrdien
apphcatons. Maobede P,

Wirelest Semsoe Netwovis Syilabus Wireless Sernor Netwark, Coverage, Connecthaty,
langevity, scheduling, synchronizalion = WSNS, WSN Hardware. nterned of Things, Wik
Deployment, Rowtng Protocoh (o WSNs, Faull Telsgnce, netwoell pratocoly, Data Siorage

[k} Cowrie Code and Courie WName: CF 347 | Sciprted Tapcd in Webwark Sevandy Splabei
Seourity Architectures and Peaboools, Oistribubed Denlal-al-Serice (DDo%) atacks and
delamie, Warm defence, Botnets dofence, Secunty of BFEE B802.11 WLANS. Mobilp malwarne
oeiection a&nd defence, Soclal rebwork security and pravacy, Secudity af mobile & Bog
networis, Secunty of wireless semar networks, Secunty of sehioular netwarks, Securicg =

0w compsibmg.

(d} Course Code and Course Name: 05 517 Soft Computing Syilfodes
Furty Sets and hemoershsp Function, Funry IFRThen Rules, Furry Models, Furly Logi
Controller, Neural Networks- Epthpiopagation, [eiénded  BEsiypeopagation Tor HEcusreni
Networks, Genele Alporithm, Partcle Swarm Optimization, Ant Cofony Dotimization.

[¢) Course Code amd Course Name: (5 521 © Aumber Theary and Cryplogrophy Syifobus
Mathematics of symmetric key and fon-syminetne ey crypiography, Encryption aigarithms.
DES, SE%, hath functiona-MD5, SHA, Sgnatures ASA, ring signsture, ghoup UgRMiahe, bbad
WERalune, MY ERa e ENAtUTe, Ewdd Cuivll Drylograoty



(] Courie Code and Courte Mame: CF M0 Adwanced Dele Struchivres and Adgoriths Sypiadus
Asray, Linked Lat, Stach, Oueue, Double-Enoed Queur, Search Troos, Hagh-Ralanced Trees
(o AVL Trees], Weight-Balanced Treed, Aed-Black Trees, Splay Trees, Skip List, Aalanced
Sapreh Todes a4 Meaps, Wash Tables ard Collision Reanluiion, Hash Funcliors, Hasl Troees,
Selaction Sort, Buldilp S50 H-H'tl!'-!.l!l-l"l. Quickyort, Heansort, Bucke? snd Badia Sort, Baser
Algerithm Paradigrms — Divide and Conquer, Greedy Algorithms, Oymamas Programming with
eaamples, Moimum Sganming Trees

fgl Cowrse Code and Courve Mame © 5 516 | Clowd Computing Spllabut:
Virtualization: Basic contedi- Hyperyiias- Types af wirtualiration- hardware, operating sysiem,
server, storage: Features of vniusdoaton: Advantages and deadwantages of different types of
wirtudligation, Clowd Archiecture-Tyoes af deployment models-Prvale. Pulile | Feyend,
Commanity, Types of service modely.(aas. Paal, 53a5

?) ResearchfSaccializatian Graup: 3 [

[Name of the Growp] Computer Visan ard Computatianal intellgence

Syllabat Camnfent | ahold B an pelract Ireem 1he ohue fabud (nal 1he entirg syllabut | which
will Be helglud for the retearch work aof the schaolar

(3] Course Code amd Course Mame: C5 511 Image Provessing Sifobus.
Batics of bmage processingViead Perception, Image Sempling and Ouastication, Basic
relationahips between Pivels, fmage File Format, Histogram Processing. Erfancement usng
Arrimmerin Logsr Ogbrdiaons, Smodthng snd Sharpening Soata!l Filters, Resboralban m ike
presence of Noswe only - Spatial Filtering, irverse Filtering, Weiner Hitering
Feature Selection and Feature Extraciion - Probabilste Separablicy Baged crierion fundtions,
Imgrciags Ditance based craeraon fenctions, Branch and Bownd algorithm, Seqoential

Forward) Backward selection agorihma, (| v} algorithm, Featisne Extrattion haued sn BOA,
LM

Chustermg - Ddferent Dutance functions and Simignty Measures, Critenan for Cluttensg
Minimum Within Cluiter Datance criteron, AMethodh of Cliatenng « Parlitional, Merarchics,
Graph theoretic, Demidy based, Clusiering Yalgity,

fte) Courve Code and Course Name: £5 510 - Arificial Infelligence Syfiabus:
Basacs of Artficipd Intelligence: State Sgace Search, Uninformed Seaech - Breadih Fint Seanch,
Depth First Seanch, Stochastic Search - Hill Climbing, Simulated Annealing, A", AD™, Constrain
Satfactson Problema, Fint Order Predicate Loge, Panning - Goal Stack Planning. Overvew af
different foeems of Learning: Unwyupetvived, Supennsed, Sems- wupervised
Pattern recognition badacs: Cladsification - Bayessn Decison Rube. Minmuem Datance
Classdier, Mahalsnobls distance, Mazimum Likelhood Classifcation, kNN Clasarfier, Decitian
Troe, Ariaficial Meural Netwarks: ingreduction 1o Expert Systems and Robogics
Expert systems - Archdecture, Knowledge Representation, Basic forms of infesence -
Abduction, Oeductson, induction, Kmowipdge Engineering, Robatics - Clasifation wih
respect o Geamettical Conliguraton [Anatemyl, Senars




it] Course Code amd Course Mame | C5 516 © Clowd Computimg Spfimbus
Virtuakraton: Bavc concepl- Hypervised - Types of virtudlization - hardwade, opgvating wyslem,
server, storage- Features of virtuahaation- Advantages and disadvariages ol different types of
witaakration Clhned Adchitecture. Types of deployment moded-Private, Public | Hybed,
Community, Types of service modeis-laas, Paas, Sa%

{d] Courve Code and Courte Mame: C5 701 Advanced Dofa Mructures ond Algonthms Spiobus.
ATy, Linked Lisg, Stack, Quewe, Doubie Ended Quewe, Search Trees, Heghi-Halanced Trees (or
AV Trees), Weight-Bafanced Treed, Aed-8lack Teews, Splay Trees, Skip Lnt, Balanted Search
Treed &5 Heaps, Hash Tobdes and Colipon Rekodansn, Haikh Funhiion, Hikh Treed, Sebecnion
Sorl. Dubble Scet, Mevgesort, Chacksort, Heapsorl, Bucke? and Radi Sori, Basc Algorithm

Paradsgms - Divide and Conguer, Greedy Algorihma, Oynamic Programming with exsamples,
Mimmumn Spamning Tress.

3} ResearchyfSpecialiration Growp: 3

(Mame of the Growp)  Hygh Performance Computing

Syiiabun Content | showld b an oxtract from the coerie syllabe [nof the enbee syfabus) which
will be holpful For the revearch work of 1he scholar |

{a) Courve Code and Cosurse Mame - (5 202 Computer Orgonerohion £ Archuterfure Syilodgs
Paformange:. Delinitan, Muanges ard Metrds lod messaring gbrfcdmande; MRS O
Benchmariong, Amdakl’s Law Perlormance anented design of ALU, Controf Unit, Memory
and B0 anits

(] Course Code and Course Name © 5 104 - Opevarag Spirems Sylatus:
Performance ooented Aspects of Operating System Design: CPU Scheduling, Memory
management (pagng segmeniation, demand paging. fragmentation compacton eic,
memany allesation sigoarithras)

f¢] Course Code and Course MName : C5 419 High Pedformance Archdeciures Spliobuy
Paraliglem on Uink prorewcos Basic paraliel processing fechnigues: imdroction leveld, 1hiread
ievel and proceys bewel Basie concepis of ppelining Arhmetic pipelnes, Imstructan
pipelirses, Hapards = o pipeline; sthectieral, data and eontndl hagirds, Cheerves of Rieard
rekolutdn  techmgues, Oynamic imrollion heduling, Brach predicton 1echniguees,
instryctipn-level paralielism using software approaches, Superscalar techrques, Specuiative
T Ui,
farallelam n undprocessor System, memory-sledeaing, pipelining and vector processing
Mbiti-Processony: Centralived v dndribailed shared memory, Intesconnecton tonologaos,
Mgltsprocessar architeciune, Symmetric mulfiprocesson, Cache cohergnce problem, memory
comistency, Mullicore architeciune, Cade Sludy MultiprGiesbi co-protmsons Mae GFL

[} Cowrse Code andd Course Name - £5 512 Parodel Frocesimg: Arphllecfures Ang Algoridteng
Spliabus- Protets Lewel Paraliplsm: Distribyted Computers, Clusters, Grd, Migdiewanes lar
realizing distribated computing platforms. Virtualization: Characteristics & Tamonomy,



Parallel computer structures, afchiteciorad classifications, parallel computer models: PRAM

and W5 compléxnity models, propram properties: conditions of parafiefem, program
partitaning and scheduling, gramularity and scalability.

Ystlems iMercomnect archinGoiues 2000 iMErgonneci=on netwiorks Jarray, tree, mesh
pyramid, hypevcube, cubecornecied-cpcles, butterfly, Dynamic infercomnection networks
¢rowsbar, multitage interconnection networks, blotking, nom blocking and reamangeabie
aparilicny, propertipd and rouliag, Metadrhed omputers &% & multi-computer platfomrm,
basics of message-passing, computing wsing workstation clusters, Softwase tools,

Parallel algorithmy and thew mapping on different  aechitectures for  Arithenptic
computations, Matris operations, Humencal applcatiors, Sorting Graph  algorithrms,
Compulstanal Geamseiry applation Amang el !

Clowd Computing: High performance Vi, High Throoghput compuiing. DMa Sbensive
Compautag o Lhe Claud, Hadoop, Map Reduce pregrammung paradigm.

{e ) Course Code and Course Name: C5 700 Advonced Dafo Structves and Afgont b Spfabun
-

Array, Linked List, Stack, Queue, Double inded Queue, Search Trees, Height-Balanced Trees
(of AVL Trpes), Weight-Balanced Trers, Aed-Black Troes, Splay Troes, Skip List, Balanced
Seafch Trgwd a3 Heapd, Hash Tables a~d Collision Resolution, Hash Functions, Hash Tres
Selection Sort, Bubble %ort, Mergesor, Quecksort, Ferapsort. Buckirl and Radix 5ort, Barg

Algosnghem Paradigms - Divide and Conauer, Greedy Algorithmy, Dynamic Programming with
exdmplies. Minimum Saansing Treas

4] Reseasch)Specializatson Group: 4
[Name of the Group] Data Scierce and Machine Learning

Syllabus Comtand (| should be an gatraft [P the cogrse syllabus [ma8 the eafie wyilabos) which
waill be hieloful Tor 1Re fesegrch woek of the sohofas | o

fal Course Code and Course Name - £5 510 Oata Aining Syllobos:
Data -Preprocesiong: Dats Crualivy nsoes, Date Chednimg, Data Inlepratson, Duts Redudton,
Data Trandformation amd Dada Dicretization Afning Freguent Pattern Mining and
haseciatan Runes: Basic Concepls, Apriodi Algorithm, Freguent Pattern growth (FP-growth)
fgarifm, Mming Clioved 2nd Mar Patterns, Pagtern Evaleation Methody, Corstraind-laved
Frequent Patienn Mining
Classdication Technigory: Baie Comcepy, Dechios Tree Chassiler, Rule-Based Classdior,
Weares? Neghbar Classtiers, Model Oreer fitting, Maded Evaluahon and Selection
Clustering Techniques: Owervaew, Types of Chuiering Mothods, Partitioning Methods,
Higrarchacal  Methody, DensityBaved Methods, Grid-Based MWethods, Performance
Parameten, Clurtering wiih Consiraini
Outher Detectagn:  Basic Congepts, Ouilier Detection Methods, Statistical Approstches,
Promimity-8ased Approackes, CRustering-Based Approaches, Clxsification:Axsed Approaches

fb} Course Code and Cowrte Name: C3 519 Paflern Hecognidtion Syfobus
Lirear Algebis wedlor ypades, probability theany, estimatien trchnigues.




Bayeslan decision rule, Error probatiiity, Minsmumn distance dasuifier, Mahalanoba distance,
Diacrimanant functions and decision boundanes; Maximum likelihood classdication, NN
Classifeer, Linear and nonlingar Cladsifies, Brarch and bewund algorithm, Feature selection ard
feature oxtraction, PCA algonthm PRameter estimation, Density estimation,

fr} Cowrse Code and Coure Name: (3 110 - Computations! Geamelfy Spiebul:
Ouéck hull, Plare-wweep algorihm, Triangulsting moenoicne polygons, Guarding art gadery -
probiem, -0 range searching, Fanmbest pom Vodonos diagram, Forfune's plane sweep
Fgorthm, Line arrangements, Yisiblity g dphs, Maton plenning and shodieds] pabn for & poind
rabot

i Courve Code amd Cowrse Name: O3 EIJ'.'M-I:'I:HWW.‘FJ#H}H!-'
Fusry Scis amd Memmbsdsihis Fundtios, Tugsy IFTRien Rules, Fuesy Models, Fussy Logic
Controller, Newral Metsorks- I-Ill:hl:h'til:lu-lﬁ}l'l... Extended Backprogdgation 1oe Agfurvenl
Networks, Genetic Algarithm, Partly Swarm Optimization, Ani Colory Optimiraton

{e) Course Code and Course Neme: C5 701 Advanced Dode Structures and Algoathms Spffmbus
Mtray, Linked List, Stack, Queue, Double-Ended Gueue, Search Trees, Helght-Balanced Trees
[or AVL Trees), ‘Weight-Balarced Topes, Aed-8lace Troes, Splay Trews, Skip List, Balanceo
Learch Treos an Heaps, Hash Tables and Collision Resolution, Hash Functions, Hash Trees,
Selection Sort, Bubble Sort, Mergesert, Ouscksewt, Heapsort, Bucket ond Radix Sort, Sasic
Mgorithm Paradigms = Dhide and Conguer, Greedy Algeriahms, Dynamic Programming with
examphes, Minimum Spanning Trees.

Signatures and Names of DRC Members: 1{ ..r-"'
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1} Redsarchy/Specialiration Group 1
[Siaeme of the Geoaup): Serm@anductor B MENS Devioe

Cowne Code & Coyrue Nars:

(1] ECSAL - Physics of Semicondactors; Syflsten Content | Iatreduction to Semiconductor Physics:
Basicy of wembonducicn. energy Band diagrams, elettidnt & holel camer conoentrotoss, Cimies
hMﬂmnmduﬂr;MMMIﬂrﬂhmhﬂﬂhﬁmﬂmm
Schottiy & Obmic semaonductor-metal junctions, MOS Strectures: Basicy of MOS capacitor, Trefgy
band duagrars of MOS structure, Work function GMerence, fatband voRtage and threabald voltage and

OV characieristics of SO structunei)s

-] o

{7) BCS £ ;haras ; gy: Syllabus Comtent [Eriranmet for
ViSl Techmology :Clesn room and salety fequirements. 'Water deaning proceddes Bhd wel Chmical
wiching 1echiguet, Impurity Incorporation 1 Therrmal didfuson & lon Implantation Techrigoes
Daldation: Cwde growih both for thich, then and witrathin films. Owlsdagion tethnclogies; Lithagraghy
Pholchihography, [-beam [Hbopraphy @0d rewer Bthograghy technigues for WLSUULE: Aask
generstion, Thin film deperitionh techigues: Chemical & Phvical Vapour Depgdriion (CVD & PVD)
fechregues; Cbching technigees: Wet & Ory eiching processes, Falbrigation of Semiconductor dewices:
integration for Semiconductor Diode, BIT transiior, MOSFET tramehior & CMOS)

2 BewrarchySpecialization Group: 2
[Marme of the Growap ) LS architestunes bor Bad-medical Machins kearning

EL 333 Medwal Image Progessing

troduction 1o Medial Imagang: Viccun Medcal mager  Koag and Compaied Bomograpty [CT] maging.
Magnetic Briccance imagng [MAI) Uracssie Imaging. Microscops imaging, ORjentives of Siomedal image
mmﬁmmmwmmmm&nmm
Contras maspulitian, katogrim equalization, Laplician dervatves, rank coprators —textural anakyis,
mmmmmmmhmﬂmﬂm:lmmwwkﬁmnm
IETeMIton (ipidling and merging), Kemesns cstering based segmimtstion, Furty bied segméntation
mmﬂﬂmﬁ#ﬂh%ﬂmﬂﬂ;ﬂnlﬂﬂmhﬁmu
M#MWMWMMMMHW.

L3510 ARTIFICIAL INTELLMGENCE (3-0-0; 3);

Frofies Anilysa ind Bepresesaton, S Probiem Sobdeg Meihody STt Regroiemstcn of Knowiedge
Fuetd Spuste heanoh u-ﬂrﬁmmﬂﬂdrdwmﬂsuﬂaﬁmummhnpmhuqd
Lncerian information Py LOGH and Heanowing Marneey algonithms, Rule based Syasems,

MRing Leaming, prefiminary usdentanding of snsupeneed leaming Anficial inseiligencs sppiications: Dechion
frew. drivlicand ewr ol Mg

e




[L 31 Klectrons Jystem Dergn

M ered LU Cirecuts And Their Spplicationm Arsheelic Oadts, Comparatess Mulipbesirn, Code Corwerters, K09
And ANDOR NVERTER Gated, Wired Logi, B Jeenied Sngtered, TrStde Bud Syitem, Propigiton Delaya
The Contept Of Memary, The Bnary Coll, T O Angd The Bounteg Swinch, Set | Beped, O, Clached T, Clocied 1K
Pl Flog, Devigs OF Clock FiF, femvendon. Clclong Aspecty. Dock Horw, Stale Dages Bpechrenout Analyii

Provess. Design Steps For Tradtiong Smohronois segeentisl Cnouits, Programmable Sysbem Cordroflers, RO,
FLA S AL Baded Dign. Inisodution 10 The CFUD BEPGA

Sigaatures and Names of DRC Members: [i‘
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Syllabi for Comprehensive Examination of Eligible Ph. D Scholars

(Full Time & Sponsored Part Time]
Date of Comprehensbe Exam: 02X March 2022
Department: lectrical Engineering

1) Research/Specialization Group: 1

Mame of the Group: Power & Enorgy Systom
& EE 500: Posver System Interconnection & Comtial

Syllabus Content: Basic imtroduction, Cancopts of stability, control of wvoltage, frequency and tie-ling
power Fows, (- and P-{ control kboops, mechanium af real and reactve power condral, net sterchange
cip-fBree Bilas comared, Turbing and governing system, Emergersy Conbrol, Proventhve contral, wilem wide
optimization, SCADA, Demand side managemend, Smart grid

+ EE 502: Computer Alded Power System Analysis

Syllabus Content Motwark modeling. ¥-bus & 7-bus farmadion, power llow technigues, symmetrical
damden companerls, urdymsmetrical & symmedsicad lault anabnls solor angle stabiliy, multi-mackne
:.m:rqunl:hm_. stale estimatsan technigues, eonlingenty analyii rsbihods.

& EE 503 Advarnce Poswer Converler

dyllabos Contemt Singie-phase and throe-phase contralled rectfiers, Roch, Baeyl, Buck-boodl and Cuk
eanveriers - topalagy, current and voltage wivelonma, vallage and current fipple. DC-AC cofmerieds:
Single phase and three phase bridge ievericrs, PWM switching scheme, space vector modulation
[S¥Tdd ], Regduction ol kimonics, ovtput vallage contiol. Aesonant Corwverliers, conoept of rero cutnent
switchimg (2C5) and rero voltage swisching [IVS).

* EE 504: Remewable & Distributed Emergy Systems

Syllabus Comtent: Rencwables Resgunces, Microgrid, DERs, Grd connected DERs, Hydrogen Energy, Wave
Technosogecs, Distribuled Génerations snd aveocisted Technologics.

& FE 523 FACTS Controfier

Wyllabus Content: Meod for FACTS controfers- fypes of FALTS controfiers. Concept al different TALCT
devices, Single phase three phase full wave bridge converters transformer connectiond for 12 pubse 24
and 48 pulie eperation, Thiee level voltage source converer, pulie widith modulation converter, Basic
concept of uvent source Converters, and comparison of currend source conwedien with voltage source
coeveriors, Power vsiem oacillations

2] Research/Specialiration Group: 2
Name of the Group: Power Electronscs & Drives

= LI %0%: Adwance Power Comverier




T —
__

Syllabus Content: Sirgle phase and threc-phase controfied roctifiens, Buck, Boast, Buck-boost and Cuk
convertens — lopalogy, curnent and valtage wavcforms, voltage and current fipple. DG AC comerters,
Singhe phase and three phase bridge invorters, PWM switching scheme, space veciar -m:dulutm
[SVPWIMYL Beduction of harmanice, output valtage cortral, Aesonant Converton, concept of dero currens
switching {(705) and roro voltage switehing [FVSL

& [EE59:; Spedial Electrical Machines

Syllabuz Contemt: Controd of PM Motor Drives Control stratogies, modeling. vecior contral, flux-
weakening operation, design of controllers, sensor-iess contrel & rotor position estimation, Brushless Be
Motor & Permanent Magnet Synchronous Mator Drives: Comstrugtion, aperation, sersing and switching
bagic scheme, Deive and pawer cirgwd, Theorotical aaphysis and performance prodicticn, transiont anabysis.

= [EE 510; Advenced Conmbral Sysiems

Comenious Thme Systems in State-Space! introduction of State-Space, modeling al @ynamic systoms,
Concepts of Controfability, Dbservability, Stabilizabdity & Detectabsity, Detign of state vanasile feedback,
Regulator desygn via pole placement method, determination of Tull stale leedback pain wsing Dinegs-
comparisan method, controllable canonical form method and Ackermann's formula, stale obaervers,
Design of Full order state abaerasts, reduced order S13%6 aliservers

Mon-Linesr Controd System: Infroduction, Phase-Plang analysis: singular points, Phase portralt, Limi
Cycle, Qualitative bohaviour noar coulbnum poicds, lacobian limpariration, Construction of phase
trajeciotes using different method, Stability of nea-linesr wyatem by Phase-Plane method. Lyapunen'y
Stalility Analysis: Stability definitions, Lyapunow’s stabliity criterion, Liyapuney function, sign definiteness
of scalar funciions, Sybwester's critevion, Lapunen's Deect and in-direct methods Tar Bnear and narkeear
systems, Construction of Lyspunav function, Lyapunoy bascd cortral design. Control desygn lor some
appheation like power walems, srast grid and rencwable energy yysloms.

3) Research/Specialization Group: 3

Mame of the Group: Instrumentation, Control and Signal Processing
EE 521: Instrumentatian and Contral in Energy System

Measwrement Systems: Elements of genevalived mcasurement syitem, inpul-output coemliguration of
imstruments and measuremenl walerns, methods af comrection far irberierirg and modifying inputs, static
performance characteristics of measuremont syster, nolse, sighal to nolse ratio, srrors in meaiarement
Semiors snd Trarsducers: Classilication of transducers, passive Eransducers- resstive, Inductive arg
Capacitive trarsducers, aclive transducers: RTD, Thermistor, thermocouple, pierocleciric traniducer,
phaLodlecLric, transduces, Taco-generator, basic sigral conditioning circults far tramsducors

EE 510: Advanced Control Systems

Continusous Time Syvtems in State-Space: Introduction af State Space, modelling af dynamic satems,
Concepts of Controllability, Observabifity, Stabilizabiity & Detectabdity, Design of state variable fpedback,
Regulator design via pole placement mothed, determination of full state fecdback gain wsing Direct-
comparisen methoo, contrellable canonical form method and Ackermanna's formula. State obiervers,
Desagn af Full order state observers, reduced order Strle abservers

EESE2: Advartad Digital Signal Processing

L




- Fourler Tramsform, Digital Filter Design and Realisation: Direct Evalution of DFT, Properties of DFT,
Computational complexity analysis of DFT, Fast Fourier Transfoemn, Radic-2 Decimation-in-Time FF1
algorithm, Radix? Decimation-in-Frequency FFT algorithm, Computation complesity anabysiy of FFT
dgoritkm, Basic concepts of FIR and 1R filers, design of knear phase FIR filkers, FIR filter design uaing
wandows, Sampling method of filter design, Design of Butterwanh ard Chebyshew BR analog filters,
Analog-lo-dagitsl filer wansformalion methads: Impulss invariant, Approaimation of devwatives, and
Bilinear transioem, Maich z-transform, design of bncar phase #IR fers, ransformatson of digital fitters.
Introdtuction to rrullitale DS, @ecimation and irterpalation, palyphaie decompodtion, uniform OFT filtor
banks, quadratire mirroe filbers and perfect recomstruction. Realiration ol FIR and BA Filters, Transposed
stiacture, Transwersdd Siructure, Cascade Structure, Lincar Phase Realicabian, Latice Structure, Polyphase
Reafization of FIR Filter, Diret Form-t Realication, Direct Fanm-1 Realisstion, Paraled Form Stnacture.

W
i,

‘
flectrical ingmecring Deparcment




1} Riieaich/Specislication Gioup: 1

(Fluids & Tharmal Engineering] For Mr. Pratit Sundas Deyroy (F21MEODE|

Cowne Code & Courye Name:

ME 508 Adwarged Flurd Metharsgs;

ME ST Condudtion and Radiatson;

MAF T0Y Measurpmest yyitema in Mechsnial Engraering

Syitabsss Contend [Please Eeler Eo the Attarhmwent]

{Fluidy & Thermal Engireering) For 8r, Aihisk B, Khalloar [P 1MEDDE]
Cowrie Code & Courie Mame:
MAE TOU Measurement systems in Mechanical Enpreering

Syllabery Comtamt [ Meawr Beler to the Artsshraent )|

(Fluids & Thermal Engireeering| For Mir. Mikhil Sangh (P2 1MECDS)
Cowne Code & Courte NMame:

ME 511- Condugtion and Radiation;

ML 01 Measuremsent vpiiemn o Mechancasl Tngereening

Fyllibnr Conatidd [Meais Rele 1o the ArLsEhment]

2} Revearch/Specialiration Groug: T
[Mame of the Gioup)

Couree Code & Cowne Name.




Syllabus Cowrbeart {shouild D an #xRrect from Dhe douris Vllabud [mdl the enting Wyllabud] wteth will be
hedpful for the research woek of the scholar:

1) Besearchi'Specallzation Groumn: 3
[Marma of e Gacnup)

Cowrse Code & Courve Mamss:

Sylabus Comtewt (should be a0 eatralt 1rom Ehe eoutee dyllabus (Aol The erding syilabut) whath wnll be
helpfed for the reseanrch work of the soolas]:

Ligratetes ard NMareses of IBRC Members.

ke pale

Ll e




Syllabus for Comprohensive Test Pratit 5. Devroy
Fusll Marks: 30 marks P2IMEDO4

ME 501 Advanced Fluid Mechanics

Basic concepes of Fluld Mechanics

Base coscapt andd Goeming Eguatons of Figd Moton Defintion and Properes of Flues. Langragan and
Eulerian descrpion, Valooly and svess beld Flad sialcs Fiad Knematcs, Rgynoids Tardpor Teseem
Intpgral and dfprenba lomms of goverming quUItNS Mk MOMESIUM N BBy COMBNEIN EQuatons
Pt S equatera [uter s pouaion. Bemoo®' s Equaton

Lamisgr Basmdary LipEs

Boundary ayer squatom, Boundary layer paramedan, Boundary faper on a fai plaie. integral form of boundarny
Uyt Boualom ARDMoMate Mathods. Fiow Selscon ind contme. Hagen Possulls Fiw Pure Porssude
Fura &t Lt Figaw

Poleetial Flows
Sirea 0 Visiocly Polental Funchon, Croulaton, Isctasonal Vo, Sours and Sek. Vonex Fiow Doubie
Ficrw Prrsd & Cortutinr Cylinder, Magaut Efect Kusa-Jouborali Lt Theorem, Concept of LA and Drag

Relergnces
P incrogeds & O P Dewl ‘Fundarmestas of reat and birss Transler, John Wilkey § Sons

F
A Bejan Convockve Heal Transier John Wiy and Sons
& Muakdha and G Bewan. " Advanced Enginescng Flud Mechancs”. Namsa

L [l e




Syllabus for Comprehensive Test Praiit 5. Devroy
Full Marks; S0 marks PIIMEDD4

ME 511: Conduttion and Radiation

Gevpming [guaborm
Har moo of tesal arals Haat tarder machaterma. Gésarmng Lo, Bgpnckia Tirmesr Toswiarm (R T],
Derwaton of Energy Eguatos,. Foure s Lo

Concurtren Meat Trameler pystems

il roACieoRon SoUabon i Hobop snd anvscbopes maserais. infal and boundary conafiorn 140 conducton
progke T el 0 W Pt peririon. Place wall holiow opindier, [omposde iobe hollow sphere . Sieady J-
O henait corduchon peobiem . Protlerms in oylindrical and sphenical coorlisale sytiem. Bounded 1-0 dorasn Sab
=i g Eaaon, Precoly of supspopton. Theemal Aessiancs. Tracsant Reporan. Semb-nfnde sk,
Polar co-ordruta [2-00 Trme dependerd BCa

Radhatrod Hedt Traddder

Mpchanesm oF snergy rarspon i therral radeaon Drptgenos of iadiatre Rewr S Lt oF rpdhation e
tactar and sobd argie Raduton o pretence Of patiopateg meders Aadalon amipon sgualors (|RTE|
R sopaldss

1 F P incogecs d D P Dewill “Forndamenialy of Heat and Viags Trasgles” Jobn Willsy § Som
A Besan Corvechve Heal Trangler, Jotn YWley ordd Soms
3 K Mualdhar and 5. Sywan. ddvancs] Engirewning Fud Mechanics’. Narma



Syllabus for Comprehensive Test Pratit 5. Devroy
Full Marks: 30 marks P21MEDO4

ME 701: Measuremant Systems in Mechanical
Enginearing

Experimantal Objectives
Morstonng Comrel angd Redearch. Systems and Vanables Identficacons for Mechanicsd
Systerri. Planning of irlrumentabons

Pelazil i riemign L Sypilame

Genergined Description of tw Measutemsst Sysiem Operational Desongtion ol the
Genensl Maddulement Sy and Ehmmuﬂmﬂmmmuhmm
Inpuity, Mull amd Dafeecton Maindg of Maasuresénts. Analog and Digial Monsiramants,
Cirder of Insbrumsnits and Calbvation, Perdoimance Chinciensics Freguency Responss

Analysis of Experimarial Data

Causes and Types of Expsvimental Errors. Ermor Analysis on a Comenon-Sense Bias.
Uncerainty Analysis and Propageton of Unceriaedy, Evalustion of Uncerdantes for
Complcated Data  Reduction, Statstesl Analysis of Experimental Dala, Probabdty
Dainbutions, The Gasesn o Normal Enor Distnbubon, Mathod of Lesst Squares, He
Colreliten Coaficent Mullvarable Regresson Standard Devaten ol e Mean, Graphscal
MWMFH-MHW.MMMFWM
Im]ﬁ'ﬂlnlﬂ'h}ll

E:u.muﬁ'l‘rlmn
Eamping. Signal Condigning and Compuler Dala Acgusition Emor Response
Characionstc of Sersors. Mestumment Error

Measurement of Procoss Varables

Fressure Mpasummen! Dynamic Response. Dead 'Weght Presswe Tesisr, Bourdon
Gauge. Low Presre Measoesment Techniques-the Mcleod Gauge Prani Tresmal
Conductnity Gauge. Knudsen Gaugs

Fiow Measuraniont Poatve Deplacermen Methods, Flow Cbatnacion Methods, the Sonc
Morrle, Hol Wee and Hot Film Anemomater. Magresc Flow Maeler. Flow Visuakzeios
Mothod, LD

Fompaviluie Modsimhent, Temperalune Scales. (he ldeal Gas Thatmometsl, Temparahne
Measuremant by Mechancad Effect. Electrcal Efflect. Rackation, Effect of Heat Transher cn
Radaton. Transent Response of Thaemal Systems. Thermoocouphes. and Temperaiune
Measitemant i High-Speed Flow

Messuroment of Force, Torgue and Power
Force Méasumeenent Platiorm Balance. Ferce % Dnplacemant Conversion, Comserson of
Fomce 1o Hydraulc Pressuie. Pezoslectic Force Transducer

Messurempni of domgee and powey. Torque Megwmrement Electne Genarsisd &8 @
Crynamorsies . Mepiuramaent of Rolabonal Spood

Beferences
I J P Holkman, ‘Expeswnanial methods for Engingers” MoGeme-Hdl
2 R 5. Swohiand H C. Radha Krghng, “Meshaeical Measuiements”, Wilay




Syllabus for Comprohensive Test Ashish B. Khelkar
Full Marks: 100 marks PZ1MEQ0E

ME T01: Measurement Systems in Mechanical
Engineering

Expermantal Qjectines
Mordinang Comrod and Research, Systems and Variables ldersficatiors for Mecharscal
Syatertd. Planming of Firuimonissond

blgpnuroment Syvisma

Gengraired Deaciiplion of $ha Magsuremanl Syibesn, Opesbonal Descriphon of e
CGeneral Measuremant Sysiem and Eleminabon Medhod of Inlerfering Inpuls 10 [he Dinired
irputs. hull Bnd Deflecton Methode of Medduremenis. Ansleg and Digial Moasummants
Oirdier of Inginamans and Cakbratssn. Performancs Characierslics. Frnpuehty Reiporne

Analysis of Exparimental Data

Caoids @0d Types of Exponrmecinl Eingdn. Eror Analysil on & Commds-Sengs Baas
incaniaty .i.l'l.ﬂ_ru. and Fropagabon of Uncertsnty, Evaluation of Uncedanties for
Comphcatied Dita Reducton, Sialascal Analysg o Expetimantal Dain, Probabsty
Cesinbutions, The Gaussan or MNormal Eror Desdrbution, Meathod of Leas! Squires M
Cortaltaton CoaMoent Mubsvanable Riegressan Standand Deviaton of the Mean, Gragkscal
WNMF“.MﬂWMWFﬂWHW
aguche & Dhisgr

Sansors and Transducers
Diata Safmirkng mm#mmm Eror RakDolild
Craraciensic of Sermors, Measuremen Emor

Measurement of Proceas Variables
Pragsure Meddurenen! Dyraeree Fesponse, Dead Weight Pressure Tesler. Bourgon
Gauge. Low Pressuie Measunemeni TethreQues-Se Mcleod Gauge. Pimme Tharmal
Canductivity Gauge. Knudsen Gauge

Finyy Heazwmmen Poiinve Doplcamend Medhasds Flow Oirrucisn Mathods, e Somed
forrie. Het Wire and Hot Film Areenomaisr. Magnetic Flow Meder, Flow Visusbrabon
hlgiraoa. LDA

Temporature Measurerment. Temperature Scales, the ideal Gas Thesmometet, Temperatuie
Maasuremant by Mechanicsl EMect. Elscincal EMect Raciabon Efect ol Heat Transler on
Fesdation Tranien! Fesponss of Thifmal Syiléens Thermotoupias. and Temperaluis
Measurement in High-Speed Fliow

sasurement of Force, Torgue and Power
Forco Messuremant Platform Balance Foroe 1o Duigdscemant Conyemion Cormmepon of

Foroe 1 Hydrauke Predsune. Paezoelecic Force Transducos

Measormmon! of Jugee and powne Torque Measoternen Elecing Gonddplor as 8




Syllabus for Comprehensive Test Nikhil Singh
Full Marks; S0 marks P2IMEDGS

ME I Comduciion amg Radigion

Govemeng Equastions
Dt mesdeq of Padd Banaled Has ThSalEs mECRanarm, DG et Feynoly Tramspon Theores [FTT)
wanigon of Ereegy Equston Fourery Law

wondusies Hegl Franaier sysierm

Hegt condeschon eguahons in MO and Fvaoopc maenah indal and bosrdary condbors. 10 oonducton
Erobiers witond B wilh Tl genatatos, Plaog wall nolicm cybrder, comgoite lute Solow Sphees Samaty j-
[ el conduton prcbles. Paobiems 1 Cpfindescl i Spferal codrinine i Bicoided -0 S Sal
wit heat generation. Prnciple of superpoation, Thermal Resslance. Transend Response, Serw-nfindn soled.
Poler co-pedngte (T-00). Ters depasdent SCs

Radartree Heat Transler

Meotanam o) sty Parsoot in Twrmal rackaion Cresrpence of radiabve ham fus Lows of radenos. Yiew
fackr 0 Aol Mngle Fdaion 0 preerce of pantcpalng medum Rakaton Tansspon squslons (TS
Flichat v skt

1 F Poineropera b D P Dl Fuictameninly of beil ond Mo Toarde™ Jofs ivilley & ot
d A Sepae Tooeeciveg Heat Tormds™ Joha 'Wiley ang Sora
1 A Magche pd [ fesss “Adwitoed Ergeretng Flogd Mectanca” Semaa




Syllabus for Comprehensive Test Nikhil Singh

Full Marks: 50 marks P21MEDOS
ME 701: Measurement Systems in Mechanical
Engineering
Experimental Objectivis

Morstoning Controd and Ressarch, Systema and Yansbies lderidcations for Mechands
Er.l-l!lﬂ-lh!. F"Ii"l'ﬂ'llﬂ i Ingirumasniaicns

Meas uremen] Sysiems

Generalized Descnpbon of the Measuremant System. Operatonal Descnpbon of the
Genersl Maeaguremen! System and Edminadon Method of Intedenrg Inpuis 1o the Degred
Ingeuts. Mull and Deflechon Methods of Measuremarnis. Anglog and Dhgital Measurements
Cirder of instruments and Cabbraton, Pericrmance Charactenstics, Frequency Responie

Analysis of Experimental Data

Causes and Types of Expefimenial Emors Enoe Analysa on a Common-Gense Bus
ncetamty Armalsis and Propagation of Uncerianty, Evalualesn of Uncédianbes for
Comphewmad Dala Reducton Statsbcal Anahysis of Epanmentsi Dala  Probabény
Cisinbutions, The Gaussan of Normad Ermar Datribubon, Method of Leanst Squares, ihe
Corelaton Cosfficen], Multrelfiabie Regression, Slandard Denviation of the Mean, Graphical
W]MMM_MndBm.m.Mlew
aguchi 5 Desgn

Sensors and Tranadwcors

Data Samplng Signad Condoning and Compuler Data Acquision. Error Responis
Characiersbe of Sensces, Measuremen Erfcs

Measurament of Process Yariables
Fressure Moasuromaen? Dynamic Redponse. Dead Weight Preddus Tesar, Boudon
Gauge. Low Pressure Messuremaeni Techhigues-the Mcleod Gauge Pwarn Thermal
Conducirity Gaupe. Knudsen Gauge

Fiow Measurernerd: Poastnee Displecomenl Methods, Flow Obstruction Methods, the Sonic
Mozre, Hol Wie and Hot Fim Anemomatsr, Magnetc Flow Melsd, Flow Vigualgaton
Mathod, LOA

Tewnpevators Maaasurame! Temparalure Scales. the Ideal Gas Themmomeler, Tempadalure
Maasurament by Mochancal Efect. Elecincal Effect. Rackatan, EMazs of Haat Transior on
Radatan, Transwn! Respords of Themmal Systems, Thermocouples. and Temperalurs
Maasrement i High-Speed Flow

Rederences

1 J P Holman, “Expenrmental meihads for Engimpers” McGraw-Hil
2 RS&

Sirohi and H C. Racha Krishna, “Mochanical Moasurements”, Wiley




1} Research/Specialization Group: 1
(Mame af 1the Group: Stimuli-Responsive material)
Courie Code & Course Namse; CH 131, Analyticai Methods in Chemistry

Syilabus Content
Yeparation Mothods |Marks 40}

An ingroduction 10 Chromanograsing Me0aratony, gl W irmatograpty [a5 Ch DMaTogr aitud (Ol and
Wanonary phatet, prinlipies, and Jppiicationd of gai-hgquid chromatagraphy. Fgh performance boad

Chd oM Lgraghy (HPLL], the lager ana (olumn chromatogiaphy, n exchangs cRFOMAISEFEStry, (ib-eedlulss
chromatograghy

Thermal Methods (Marks 30)

Thany, insthamantitisn, dnd apdlcationy of thermagravimeltric anabils | TGAY differential thermal smakals
[DTaL differenha) sCanning calor=helry [D5C], 18 FRometr s Tilr el

Structure Elucidation [Marks 10]

Principles of U-is, 10, NMR and maas spectrodoopy, strectune slucidation ol norganic and arganic molecule
Uking ERSCIPOSCOME METhadty

2) Research/Specialiration Groug: 2
Mame of the Growp: Organde Synthasiy
Courte Code B Coarss Mame: CH 101, Anabdkcal Methods n Chemisbng

Syilabus Content
Separation Methods {Marks 40|

An intresfiaction 1o chromalegragiic ueparatian; gal chvomabaprapiny, it chromalographic codurmsd sngd
Mationary phases, principhes, and Jppicationa of gaa-dgusd chromatography; Rgh pevformrance liguid
chogrrategraghy (HPLC] his laper and column chrgmadograpghy: ian-sxihanbe chegmalcgrisin, ilhe-aacluiiss
chiroamaabographs .

Thaermal Meibodh (Marks 309

Theory, imacnamendation, and apphcatsans of thermag avimelie aihca [TGAL dalfenencial 1hermad analyid
[GTAL differential scanning calorimetry [D5L], 1hermometric Hbrabiom

Strueture Elutidation (Marks 30)



Principhes of Lv-yiy, IR, NMR and mass speciroscogy, strecture elucidation af inorganic and anganic molecubes
USINE Spetrediaps rmethods

Signatures and Names of BRC Moembers:

1. {d?:ﬂrfl:ﬂlt'-,,'i_'.nﬂw 4 @;—I—'rffzflz.

r 3 Mﬁbﬁ 5 _ %_j'i.\m}[-‘:j:-' E
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Signature of DAC Chairman



