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Minutos of tbc w>cctiu~ of the Senate of MNNI'I', Allnhnbnd l>eld on 2i.02.2007 (Weduwlny) 
~-'· ~-~~ ·P.l\·1. .. ~.l_!he Coofue.uce Room ot'the Jnstilufc. (First SctlltfC mccfing ill 2007) 

Fullowing members were present: 
I. l'rof. A. 13. Samaddar 
2. Prof. Il.D. Chaudhary 
3. Prof. Kri!-:hllu l(unt 
4. Prur. S.K .. Agrawal 
S: Prof. Satya Shccl 
6. Prof. A.K. Misra 
7. Prof. T.N. Sharma 
8. P;:of. V. K. Nc•ua 
9. .Pmf. lot. K. Sriva$tava, CEO 
10. Prof. 1'. R. Awnwnl 
1 J. Prof. Rctg.hu vir Kumar 
12. Pro!: S.C. ~ra.,ad 
13. Prof. R.C. Mehta 
14. Prof. P. K. Mi<hm 
15. l'rof. Sttd:arshan Thv-o~ri 

16. l'n.lf. Nirjhar l~uy 
17. 1'1'\>f. Triluki Nath 
I~. l'mr. Ralocsh Mathur 
19. Prof. S. K. Duggnl 
20. Prof. K. M. Gupta 
2 1. Prof. t)incsh Chandru 
22 . ._,rnr. Vin~etu Ag-drwal 
23. Prof. Peelam Singh 
24. [>rof. Rajeev Tripnthi 
25. Prof. M. M. Gore 
26. Prof. K.K. Shukla 
27. Prof. Rak.csh Na11tin 
28. Prof. Ant0 Jain 
29. Dr. 1'. K. IDntta 
30. Dr. Sanjay Chnubey 
31.. Dr. Gcctil<a 

'32:' Dr. Nccroj Bancrji 
33. Pt'Ot: Dinayak Roth 
34. Sri R.P. Tiwari 

Special Jn,•itees 
I. D1. R. K. 'Tripathi, Dy. Dean (A.A.) 
2. Sri Sarvesh Kr. Tiwari, D.R. (1\cod) 

Chainmm 
MC!ltber 

.. .. 

.. 

.. 

.. 

.. 

Regisu·arfSecretary 

The Chairman welcomed the members ofthe Senate & thru1.lced tltem for 13k.ingthcir tinu; uut tu ~ttc.ncl lhc 
meec:iu.g. 

The following n:soluthms were passed in the Senate: 

l. The minute< of the meetins< of the SenAte held on 24-08-2006 nnd 09·1 1-2006 were confirmed. 

2. The Senate considered the Action Taken Report for the de.eisi<ms tnke1 ~ i1\ the Senate meeting 

(24·QX-2006). II , .. ., '"solved that the Action Taken Report should also inclu<le the date nf the 

meetings in which the decisions were taken. . . . •' . ' 
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3. [a) The Sen ole considmd lho reports oflhe examiners ond lllc report• nf lht om I board• fur lhc 

following l'h.O. Sludenls and "l'lrro<ed lhe awanl uf Ph.D. degree "" 1hc bo•i• of 

rcootlllltCildation• uf OlCaminers and o<'ul bwnl .. 

S. No. 

I. 

2. 

3 . .. _ 
4. 

-

Namoof lhc S1udw 1 

M1. Noeraj ~andey 

Ms. Pi)-oli ·uh~sh 

MI. Ani I Kumar 

Mr. Jladi K. Mohamm•d 

.. 

l>epnrtment Eru·ul. No. 

04RMSOS 

04RMS03 

School ofMAnage~l(nt ~tm.li~s 

~cl1ool ofManagctncnt Stu~iic~ 

+2"'o"o"'J"Rli""""'I!"04-:-I· Y.1 oelri ca I Engweer i "II J)e p>rlin<11l 

2002RCSOI COillllllll."f SeiCIIce and EnlJ.illc<ring 

IJ<:partmeot 

(b) The Senate c:ot1sidered lhe repnrts of lhc Plt.l>. thesis ex•rniucn; and also lhe viv;o .. vucc 

examination rupurl of ~h. D. studenl, Mr. Muhil Kumar Gupm (Reg. No. 99AU929) of Civil 

E111,;inccring De1>ortntent and recommended fnr the ntvord of Pb.D. dcsrcc t•> the University of 

Allahnhad. 

(c) The ScnHte ''''"lved thai in lht\lfe, the recumrncndations of the Oral Oo.11d for· l'h.D. should 

be •PI>ruvOLI by lhe Otainnan, Senate a ncr I he oral examination and lhe r·cpor1• of lllc oral boards 

be reponed in the next S4.:natc meeting. 

4. 11oc Scnote considered the p>upusal submitted hy the vorioos dq>artuM>Is for starting nf new J•.G. 

progr.ommc~ (Dclail course stmcture is placed ns ANNKXIJifl\- 1). The deeistons ror the 

prnt,'l'l.illlllles nrc sunuuarised below: 

S.No:· N'n1nc of~1e fUOH•.?~f!llliD Dcp•runetit 
I. MIIStcr or Science in Muthum1ltics 

Mnthelnl\ties o•td ScientiCi.; 
Comptllin!J 

-2. M. Plnl. "' Applied OoemisJry 
Chemistry 

3. Mo.<ler ofTccluiology iJ.t Applied Mechamc..~ 
Fluids Ell~ineering .. 

4. Mp~tcr tl f'l'e4.:hllOIO~ in A1>plied Mechanics 
. -... BioJncdical Enaineerjn& .. 

5. Mo!ltcr of 1\J'ltS W Sodal l lumanities und 
Work Soetal Scic:m.:~: 

6. ·MoSier of Applied Hwlttnltics ••ld 
P•ycho!ogy Soc.i:1l Scient~,: 

uooo 

· -· 
11e<:i~i011 
Approved ·-the prncrnmn HJ. Sunuucr 

l ive~ to be 
11 before lhe 

training uml ntt1re clcc 
in~.;Judcd iu the curdeuh11 
actual Sl"!'_ or lhe progmn 

:: thot .! 
prosramrne, i 

Not appru.,.d. Jl 
lcchnolotY-otit:Jtl<d 

was 

laburaliuu with 1 

Ul WOtrJd be 
offered pem3Jl" in <vi · 
an engineering dq>flltrue 
hppr~i~!c . 
Approv.d. 

Approved. 

Approved iJ.t pl'inQiple, wiii)' the 
4.:r uf Sud<~ I 
e OKJW~illtd 

concen""' to 

before '"" 
l4ne. 

d.a.us~ il\ name BS l\fu•f 
Work. i\ workshnp 1n h 
by d>e r!eporltn~Jt 

fmalise the cunicu1um 
ocl~:U slurl uflbc 1)1'0jU81) 

'Jbe Dq.xu1m~nt W1JI 

rropnssl lo toke 
compreheusive tOUI"'C 

ll>rtparatlo.n .. _ .. 

ld"-"'"' the 
tUue for 

material 

5. The SenAte cOilsidet·ed lho syllabus fi11· lhc » .TilCII. Progranunes in Chemical Kn~oi"'"'in~; and 

Biotcchnulttgy. 

, . 
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The So;uatc awrnvcd the syllabus of B.Tcch.·C~temic~l Engit~<:crillg. however, •ull!lC'lcd some 

fine tullilll! b<:f.n• its implemenlatiOII (ANNXXIIIU(,·l ). 

The Sctlale Pppruvtd the syllabus for 11urd and ~·uurth sa:nester B.Toclt.·llioteehnology 

(ANN~:XUR.E-3), 

6. The Senate ncccpt~l the rtccumncudatiOtl of the Sub CuuuniUee of Urgent Academic Mouers for 

not co11sidcring the mercy appealo <>flwo M.Tceh. students (Mr. Priy~11k Vemon-2006CCI 4 ;utd 

Mr. Raj Kumor Snlm·2006CC09) rutd their m.rcy ~ppeals lbt' cu111i11uiug in the lli'OI!ramrnc \YeL'C 

<ejected. 

'11>c Senate ret<:m.'\lthc cose of Mr. Surcndra Ynda\• (2001/M.Tech./I'T/CI/03) 11 M.1'e<:h. <tudeul, 

to the """'e committ"" to examine the c;nc in the lig/ll of the unlioooce which is 10 be applicable 

for him. Tbc 1'0\.··ommendoaliuus \-.ro.tld he forwnrdcd lo the Chainnan, Senate for lakin~ au 

approprinlc dcci~inc\. 

7. ll>c Scnule considered""" ~t>proved tile clas<iflculion of Ph.D. cateuory with modifications. 'll•c 

modified clas•ificuth)ll fol' Ph.D. studcoll.< is ploced &$ ANNk:X lJitK-4. 

S. 'J1>c Scnotc oonsidco·cd mod approved tho now (ir~dlng System to be aJoplcd lor IJC/PG 

progmmmc with modifle..tiuu (placed as ANNEll.'liR.E-5). 'J1le new grading •yolcm will be 

applicable fM the batches admiHed from ll>c otadctnie ~SIM 2007.()8 01\\V~rds. 

9. The Scnulc couaiderecllhe fcc slniClurc of all the IIGIPG progrommcs •nd •«ggtSitd tlult there 

sl>ould he n mnximum of 7-8 •ub-hea<ls in fee 51niC1urc. For fee strucnore of Sclf-~mauccd 

For~ig,1 candid~••• r.,, Ph.D. ptogramme, it ''""' >u~gcstcd that US$500.00 will he charged per 

antlltm u:.. tuition fcc, wt1ilc for ~AARC rmd other countries 11 may he Jix.cd inliuc of tho pr0$tnl 

11onns of IMSA/MUNICCR. 

10. '111e Seu:u·c !'\U8KC¥1cd that HPI>ropriate conversion fonnula Jbr equivalence nf Grode and Marks is 

to be \.-ousidc:red. 'tt.e fo11owing conunittct is ouustituted to rcronuncnd 3 formul;t rur 

equivalence or grade and mart., "~oich would forword its rcwmmcndations to llle Cloainnan. 

Sen31e for apptOV"dl. 

( I) l'ruf. Krishuo Kant, CSI:D 

(2) Prot: Rnkesh Mathur, AMD 

{3) Dean (Ac~dconic Affairs) 

I I. '11oe Senate oppruv<d the proposal of ohe Depnrtmcnt of Applied Mechunic• for inclutlon of 

M.Se. in Chcmi•try/Vh)'lCics/Matbcmatics/BiotochnoloHY in the eligibility eriteri~ lor l'h.D. 

a~bni.,<ion for the Depanmcnl. ·noc eligibility cntena roc admis.ion of l'h.l>. >tudents in 

Euginccring with u l'u<t Grduate degree in Appliccl Science as indicated in P.C. n\Oo>unl will •I"" 

be ar>pticd for APt>licd Mecltanies O.:p•rtm<.11t. 

12. 'Jbc Senate t\eocptcd iu ~•rineiJlle the propo~l origimtti.n~ from DP<.i(; oflhe Applied Medl:m.ics 

llepar1ment for the nwnrd ol' l'ost < :rarhoale Ulplomn (DMNNJT} to thooc M.Tcch. und l>b.O. 

students, \~to will cnmJllete cotu'SO work requirement and has l!omplt!ttd at least two semesters 

from chedate oi'comnl\:nc~;mcnl ofpros,ranuue, but is not in a posilion 1o cunlJllctc the thesis aud 

nthcr rcquiremems. The l>iplom• "'"' be uwardcd addilioually to the candidntes, wlw• '"'"ld be 
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awatdcd M.Tec.h. tmd l?h.l>. as it is done in 1it:\'tral forci:gn universities. However, I)MNNIT will 

be awarded om usessing the Jl"rfoml3nee ol' the loluolcoll individually on ease-ro-cnse ba:lis ••• UIC 

rec<•nutettdation of I>PGC of the conccm<:d depanonent. Thc details of impl<oncntat ion w:iU be 

placed by the I >can (Academic 1\frairs) to the (;hainuan, Seoote for his approval. 

13. '11\c ~l)ate APJ>I'uvcd the proceduN for issuance nf duplical~ degree for tho:c:c $lml..:nts who had 

earlier rc;cci.vcct their degn.:..:s from the Jnslituh;.. n 1c. pmcedure is placed ns ANf\' I~XlJRE-6. The 

Sc.wlte a1~o npprovcd co1'1-ection of spellinu Clf llfUihlS iu a JC~v of the previously awi'rdcd d~.:grccs.. 

for which rc<1uests llom •tudents were receiwol hy Uoc Deon (Aeadcmi< Alrairs) ofliee. Such 

degrees rcceivc."CI by the $ttldenls mu:~t be a·ctun.ed, 50 a.'i to enable the lnstilulc 10 issue the 

C()TI'Cdcd dellfC<I cefliftCOICS to them. n.;, rmccdure sbould be clftclcd Cor such nld COS<$ wbc:rc: 

1hc applicnt ion nflhe $311lC has bco;n r<:<:<:ive<l by the Ocau (Academic A fraits) ofiic:e. 

For issuanGe of dcgn.:cs missed in first nnd second Cnnvnt."alions~ th~ S:cn«tc clcsired that 

thc.~e ca.e.• be plne<:d in ihe next senate mcctinu nlong with nil details and cooo>tllete prolile of lh" 

students. 

14. "ll>c Scotale approved the t>roposnl of 41Urtiug the M.Tceb. by Uc•ctorch IU'O~o-nmmc for 

candidate.< in •erYicelstall7rescarch 1>crso•mcl and faculty n•:onbcrs or AJCTE appru,...J h>>litute<. 

'lhc Senate .. howc.vu. ~ired that rhe progmnullC be n:viewed afler two)~. 

IS. 'l11e Senalo u<.:citlc<l that the applicalion of Mr. Pkant Sing)t, Lecturer iu the 0e!l<'r1ntent of 

Mllbcn1:1ties he I.<S<SS<d by lhc llcl"'rtonentnl Scle<:tion <.:ommiUee Cor admission to the l'h.D. 

Prognunme and specific re:conunendations IJe ~•rwanJcd to the Chairman. Senate for a suitnblc 

decision. 

16. \Vith pel'mission or the Chainnnn, I he pmpO!OI for J\CW MCA und MBA Stt\1 di~;trthulion \V'dS 

placod. 11\c Seuate consi(.)cnxl nnd arlproved the followjnu chanse;; in eligibility e~·itctiu and seal 

distribution for ;K.bnission to MCA Pru,-anuuc And the uat dislribution fm· ::tdmi.sskm tn MlJA 

progranunc. "11te changes for M<.:JI }trugrantme will be applicable for •thnission !tom academic 

session 2007-08, whtr~ ch;on""" for MilA )l(OUJ"Jmmc will be appl~lc lor adnti>oion from 

academic session 2110&-09. 

MC.:A Eligibility: (:Und-idates, wilh 60"/o ,.,;, ,.~~., (6,-5/10 CGPA) in nachcl;;, •• degree of full 
Time 3 yenrs dnralion from a recogni1.cd Hni\·"'rsily with Mathcmneics I StuHslics I 
Hu,.lncss Ma1hematics as one nr· the ~ubjects in Bny one scmc.lltel·/ycar1 both in 
grnd\1 1Jiic>1' :md at 1012 level arc ~ligiblc. l.'o1· SC/ST candidutvs the I)Crcc••tase of 
n11rl<• reqnir<'\l is SS%(6.0/111 C<WA). 
Stal Ol$tributinn: Admission to all the MCA sel\ls would be done 011 ttll lmlia h•sis as 

1 . <lone in oth,cr pos.l. gn;duatetm>St?nuncs. .. :-:-:--;-;;---:-=.,.--..,.--{ 
• ~rnA Srat Dlttrlbulion: Admission to allrbe MilA seli!S would he done 011 All india lll1sis 

so as to n'Wintain_sa1ne norms oradmi~ion rnr all PG progranunes of the htditutc._ 

The meerinu \!1mcludcd witb a vote oflhankK tn the Chair. 

~ v.,..- - -----:-> 
'l-<1 • :; • 07 

(R I' ThYJu•l) 
lte&i<to·• r/Socrclno·y 
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ANNEXURE-I 

Course Structua·es 

of 

Post Graduate Programmes 

(1) .MMtea· of Science Jn Mathematics aud Scientific Compntlu2 

(2) MQsteo· of Technology in Fluids Englnccl'lng 

(3) Master ofTechuology in Biomedical Eu~:inccriug 

(4) Master of Soclnl Work 

Approved in the Senate meeting held on 21.02.2007 
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Master of Science 
• Ill 

Mathematics and Scientific Computing 
J)J!:l'ARTMENT 01~ MATflgMATICS 

MOT.TLAT. NEHRU NATIONAL INSTITUTE OF TECHNOLOGY 
,\LLAHAnAT> 

M. Sc. Pl'ng1·am iuMnthemntics nud Scicufilic Comrlufiug 

About the pl'ogrommc; 
Pull thnc M. Sc. jn l\-fntlten~;;ttic~ & c.;ompuling will be of four scm.;sh.a' progt•nm. Thi~ two )'enr 
programme offers an cxcHing opport\mity to shtdenls whC> arc interested in Mathematics nn<..l who 
wish lu planittC courses in teaching. und n.:~arch. This Vrogranunt with o brond based curriculurn 
hets the fo llowing maln aflmctivc features: 

Tile prognunme uiTers computer oriented course.s anti lr.tlning in Mathemnrics. As part of an 
.:CI'<nl lu learn new mathematical h.:chniquC$ that C:t\Jl be used to address regional industria] 
problems. "Malhcmalica and Mapple will be used as lhc main lool lo deal with most of the 
suhjc~;l n\attcr of the M. Sc. counscs hcing oiTctcd. Titcse COUL'Ses will include Muthcmatit.:al 
Allalysis. Slalislic:.•. Al~chra, Applied Analysis, Appli•d Alllchra-Coding Theory, lnduslrial 
Mathcma1ics, b1formation The01y, Malhcmalkal Stalistical and Mecbanics. 

fn lh~ fim,l scntcslcr caoh student wilt tnke up n project under the guid~tnce of a faeuUy men1her. 
II\ the Vl'ojecf, a ~tudent e."<.plorcs a Specific (opic out~ide lh~ CO\I~e programme, SUI"\'CYS the 
nvAilttble litcmntrc on the topic :md t'uhmits a critical t-eviow in the form of a report which may 
also include original themelicul resuHs and/or results of e."'tpedmental work. Thi!) process provides 
an inifiaticu'l into mnthematical research and al:>o equips the sluc.lcnl wilh the skills of presentation 
or re:searthlteclmicallitcrature. 

Ellglbllit)' Conditions: II c•ndidalc ha\'ing Bachelor's degree with minimum (.0% marks ur 
ec1uivulcnt grm.lc in Bachelor degt·ee ex.amination with M;Hhcmati..::-; us nne l)f1hc main subject 

2-. Scats; Nu. of l:i~ud<:nts to be admitted - 30, to hegin with lS l:iludcnts muy be admiuc-.1. 

:l. Admission Pro 1.:cdut'C: On the basis of admission ttst OJ' on the b3Sis of merit which will be 
decided by the DPGC of Malhematic.< Oet"'''tmenl before admission. 

4. Creolit Hours Required 
Credit hours and ru.:r fi1mumcc criterion arc given in Article 7.l and 7.7 uf l1.0 . urdinunce-, Nulit.:l\1 
points ofwltich ar-e given b-elow: 
The mlnimum credit hour)) n:qui1'Cd for the award ofl\.1. Sc. Degree is 64. 
These 64 credit hour.; may he e.amed througl1 minimum of four s.::mc:ders and max imum of :o;ix 
seme .. <ifel~. 
Then; is" provision of two·~emeste•· leave in the dtUtUion of M .Sc. Progrnm. 

M.Sc. i•• MBth<etunti<s & Scientifie Co•nputing 
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A sludtnt has to m•intain <.:.1'1 (('.umnlUiative l'<:rfnnnanee Index) of 6.1l (nut uf 10 ) ond Sl'l ( 
Sen-.e.<tcr Pcrformoncc Index) ofS.S (nul of 10) in ev•"Y •cme<ter. 

s. Pro~::n•m Slructua·t;; 

r.oua·scs in llu( ~omc~ttr: 

S.N . 
I . 

Coun e code 
I MAll 

2. MA I I 2 

Nnme or"'" Course ·----­
Advan~cd ;.A!!I~~<eo;.b~r•~· ....,..,....----,~ 
C:onlplltcr Hmdi!Jllenlals and PIOI(nln lllliJ\& 

3. 
4. 

MA II 
MAll 

Lllngu•ll" (with Lab) 
-:-)--+.;M:;::alhcmotiClll Methods&: I'UF. 
4 RHI Anal &. Me..surc ll1eory 

(;nurses in s~~:und scmrstcr: 

S.N. Course N:uue oft he <.:uursc 
code 

~- MA211 

~- ~212 
3. MA2ll 

Topolosr -·..,-----

. 

4. MA214 

Complex llnalr.sis -:--:-:---­
- -HUala Slructure( with La~b)l,-.,..,...--
-...L.:Oc:J::::·toiiO<I Research (wi_!)l 4·~b)L-_ _ 

t:o1u"Scs In tbird s~,;mcster:. 

- Co·tdlt . 
4 -
4 

4 
4 

.. 
Crcllll 

. 
.. ~ 

4 . 
4 
4 

In this semester tlltrc wil l be tlu·ee tompu1sorYJ?3fler:'l and one optional (~)e.r . ... 

VtT+l' 
3+1+0 .. 
2 10+2 

3+1+1) 
311+0 

,_-
L·•·T+l' 

)"+~+0 -
l+l+O 
210•2 
)-1 Ill 

S.N. Course Nome of the Course Credit l.+T+P 
co~lc 

I. MA311 
.. -

-o;n;,,";;lial U<.!>"'elry _ 
2. MAll2 Mechnnics Classica~ lJynn1niCj ;md 

Adva•lccd Numerical t:omrNtntion 
Jlluid llvnomics . 

3. MA313 

4. 
wilb Lab) 
mec~;.., 

nl Tcci•tique.< 

-
-

Students can ch<><><e any one P.'P:"' foun> the following as clcclive: 
MA 314 Coding Theory 
MA ~IS Conumllnlive Algd>rll 
MA 316 Ricma.,niun Gcomelly and Rclalivity 
MA ) 17 Malhen.lalical ll>fodcling inluduslry 
MA 318 1\ljlebraicTupology 
MA 319 Tnfo~rmolion Technulul:)' 
MA 320 Mnlhemolicul McU10ds in Hnvirommcoual Ilngin<erinK 
MA 321 Computational T Jncar Algcbm 
Mil 322 l'inon<>ial Mnd>cntatic• 
MA 323 Computolionol Stolislic:. 

M.Sc. in Malhen\::11 ks &. Sci..:•u.ilic Compo1ing 

4 J+.f+O .. 
4 3-1-HO . 
4 3<-1-12 

.. 3+HO -
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C:nurses in fuut·th Stli\Cih:r 
In this seu.teste;r :dodeuts eRn choose any twu 1)3pcrs from the following. Beside these four cou~t:o: 
each slutlu't will comt'llcte one projt.-cl under a teacht.:r in rl1e de1)3rtmcnt. 

r-::-:-c S.N. Cnurse 

~ 
code 
f11A411 

2 
3 

Nnme of the Course 

lndu!!:trini' M'a(hcmatic..'i 
Eiccth•e - I - · 

--~~ 

.. 

.. --

udin~J ih< evaluation -
4. 

-li-::E:,::Ic:cl{vcc;·~2;_,._~ 
Compn;hcn~ive ~unina.tion ;ncl 

__ ...J..~Projcet 

Oprlonol P• pcr< (Eicetive - 11 Electi~ ·-2) 
MJ\ 412 Dilfcrcntial Tnrology 
MA 413 Graph Theory 
MA 414 Algebraic Oeomctl'y Numbec· Thcury 
MA 415 Func tio nul Analysis 
MA 416 /ll~brnic Number Theory 
MA 4 17 Rcpresentatic•c11~~:ory of f inite Grout" 
MA 418 :;onw.rc l!nsineerinx 
MA 419 Automa1a 
M/1 420 lm•J<C Proc.._<ing 
MA 421 Sicnnlacioo•nd Modeling 
MA 422 Statisli(.;ul Techn;ques in 0:\ta Mining 
MA 423 Wavelet AMiysis 
MA 424 <.:ocnp.,IQlional Alt~cbru 
MA 425 Conlplllcr Moclcling 

M .. <;c. in M~tllcn:'li1 1 lcs & Scientific Conlputiu& 3 

Credit J,+T+P 

4 3+1~ 
4 l+l+O 
4 3tt+o -
4 

-



 

( 

( I • 

( 

( 

( 

( 

( 

( 

( , 

( . 
,_ 
( '. 

( 

( I 

r·. 

( 

( 

( 

( I 

( 

( I 

( ' 

( . 
( 

Syllabus ln detail for M. Sc. In Mathenu•tics and Scientific ComJlutlng 

MA 111 Advanced Aleebm 
Primes, unique foclooi:.:HiiOil, congruences, Cbincsc Remainder Tbeorcm, .F.uler q>· 
funclion. 
Groups, auhgroups and factor groups, Lagrange'$ nocon:m, l•omomorpbisn>S, nooual 
subgroups. Quol icuts of groups, Basic cxamt)les of groups (including symmelric groups, 
mutrix groups, group of rigid motions of the plane and finite groups of motiorl$). , group 
aclions, Sylow 111eorcms. 
Pcrmutatious, sign of a pennulnliou, inversons, cycles und transposilions. 
Dio-eclproduct:<, Slructurc Theorem for finite abelimo gmnps. 
Rings ~n\1 .(iclds, elcmcmary propco1ies, polynomials in one und scvco'AI variables, 

divisibility, irreducible I>Oiynomials. Division olgorillun, RcmaiudOT Theorem, Factor 
Theorem, fuolional Zeros Thcon:m, Relation bo:twccn the roots and coeflieic:>ols, Newton's 
nocorem on symmetric functions, Newton's idenlitics, Fund~mcutal Theorem of Algebra, 
{slatcmcnl only), Special cMc•: equations of deg"'e 5. 4, cyclic cquatiOIIS . 

. Cyclotomic polynomials, RnlionRI J\mctions, partinl fr;oction decomposilion, unique 
foclori~utiou of polynomials in ~cvco·al variables, Resu1tn111s :md discriminants. 
Modules, suiJmndules, quotient mndulcs ami module hoonomorph.isms. 
Gc:>Jcnnion of modules, direct sums and free mn<lulcs. Tensor po'Oducts of modules. Exact 
stqucnee.,, projective moduiC11. Tco~Sur algebras, symmetric ami exterior algeh.-,s. 
Finitely genc:mtcd modules over poincipal ideal <.loonains, invariant faclors. elcmcutary 
divisors, ralional canonical fomos. Applicalions to finitely generated abelian groups and 
linear transfonn:alions. 
Noetherian ring.~ and modules, Hilbcot basis lhcorcm, l'rimary decomposition of ideals in 
noethcriru• l'il\g.<;.. 

Texts I References 
M. Art in, Algebra, Prentice llall of India, 1994. 
D.S. Oummit and R. M. foote, Abslr•el Algebra, 2nd Ed., John Wiley. 2002. 
J.A. Gallian, Contemporary Abstract Algebra, 401 ed., Narosa, 19'.>9. 
K.D. Joshi, t'ouudntion.• of Discrctc Muthcmntics, Wiley Eostem, 1989. 
T.T. Moh, Algebo-a, World Scientific, 1?92. 
S. uon~. Undergraduate Algehr-d , 2nd l.!d., Springer, 2001. 
S. l.ang, Algebra, J'J ed., SIJI'in~;eo· (ludia), 2004. 
J. Stillwell, Elements of Algebra, Spoiugcr, 1994. 

MA Ill Compute•· Fundamental~ nnd I'rngrumming 
I. T 
2 l 

Computer Fundamentals. 

P Credits 
2 4 

Writint: a Simple l'o'Ogram: I.CIIIlliug the fonn of~ C po'Ognonl, DcclaJing vruioblcs, 
desig11iug program flow and control, dcflnint: aud using functioos, using sl•mlord 
tenninal 1/0 functiooiS. 

M} ic. iu Muthc•l•olics & ScicntiOc Computl.ug 
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rund:UUCJltal L>nla TYJlCS unci Storage Classes: Ch~racter types, ~!Ieger, sbort, long. 
unsigned, single ;<Od double-precision floating point, stot'8ge classes, •ulumatic, register, 
static and extem:tl. 

Operators and ~xprcssion<: U•ing numel'ic and relntioonl operator•, mixed operands and 
type conversion, Logical opcrntoll:, 13il operations, Ope1111or IJrecedencc and 
associali\'ely. 

Couditional l'rogram Execution: Applying if and swilclt statcrncots, ne.~ting if and else, 
restrictions on switch values, usc of brenk nnd default wilb switch. 

Program l.oops nnd Iteration: Usc.< of while, do and for loo1>s, multiple loop variables, 
a<.<ignmcnt tiJICrafors. using break and continue. 
Modular Progranuoiug: Passing arguments by value, scope noles and g.lobal variables, 

separate compilatioll, a11d linkage, bnildi ng your own mouulcs. 
An11ys: 1\rrny notation nnd representation, manipuluting array elements, using 

tnultidimensionnl arrays, mTil)'S of unknown or varying si1.c. 
Structures: l'urposc and usage of stnoehon:s, declaring slmctures, :os~ignins of structures. 
Pointers to Objects: Point.,. and address aritlunetic, poinler operations and dcclaralions, 

using pointers as function arguments, Dynantic memory ttiiOCAtion, ucfining and usins 
.•tacks and liuke<llists. 
I Jniuus: C.:Onl(IDnents in ovcrlnppins memory, dccl:trin~ nod using unions .h vs. private .c 
files, Hidins priv;olc variables aud functions. 
Controlling J)cvice~: Bit ~ccess and masking, pointing to hardware structures. 

Operating Sys1e111 Interaction: Reading comnumu line arguments, creating untl acccssiu!! 
n lcs, file open in& modes, fonnntted disk 1/0. 

The Standard C Preproccsso.-: Oefoning and calling macro~. ulilizing condilional 
compilation, passing values to the compiler. 
The Standard<.: l.ibrary: lnput/Ontp11t : fot>en, fn:ad, etc, string handling functions, Math 
functions : log, sin, alike, Olher Standard c.; functions. 

Books am.l o·cre.-enccs: 
Hcrb::rt Schield, Complete reference in C, TM H 
Yashwant K~nctkar, Lei USC, !!PD 
Balflgumswmny, '/Prognumning in ANSI C, TMll 
Yashwunl Kanetkar Pointeo·s inC 

MA 113 Malhemntfcal Methodr 

Caotesiun tensoo-s, their olscbra. lntegml theorems. Second order curlcsion tensor and 
matrix functions. Siurm-Liouvillc Problem; Oscillation ThcorClllS, Ootho1,~tal 
pelynominls, Integral truusform<, tntegml equations; Classifications, properties and 
solution<. Pnrti;ll DiffcrentiHI Equations 
First order equations, Cauchy Kowaleski Theorem. Charcctcristics. Classification of 
second Ooller equations. Uniqueness theorems for hy11eo·bolic equations with initial And 
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boundary cotl<litions, e lliptic equations, Dirichlet and Neumann problems. Muximum 
Minimum theorem, Poisson·~ Integrals, Green's oud Neumann's functions. Ileal e<Juutions 
As)onptolic expansions, Watson's tcmmn, melllod of stationary phase and saddle puinl 
method. Applic:ations to differential equations. Behaviour of solutioas nca•· an irregular 
singulnr point, Stoke'~ phc11umenon. IVfcthod ul' strained coordinates nnd motchcd 
as}•nptotic cxpnnsions. Vnriutional principles, Lax-Milgram theorem nntl upplicntion~ to 
boundary voluc problems. Calculus of variations nnd integral equations. Volterra integral 
equations of first and second kind. ftcrativc methods and Ncumallll series. 

Texts I Referenct5 

C.M. Bender and S.A. Orstng, Advanced Moothcmntical Methods Cur Scientists and 
Engineers, MeG mw-Hi II Book Co., I ?78. 
R. Courant & D.t lilbet1, Methods nfMathe-mnticnl Physic.•, Vol. I & D. Wiley flaMcrn 
l'vt. Ltd. New Oelhi, 1975. 
J. Kevorkian An<l J.D. Cole, Perturbation Methods in Applied Mathematics, Spl'ingcr 
Verlag, l:lcrlin, 1985. 
S.G. Mikhlin, Variation Methods in M"thc-maticnl Phy~ics, l'c•>:aman Press, Oxford 
1964. 

M A 114 Rtnl Analysis 

Review of basic concepts ofre.~l numbers: Archimedenu property, Completeness. 
Metric spaces, COllll>actne.•s, co•mecle<lncss, (with emphasis on R"). 
Continuity and •nulonn cominuily. Monotonic Jimctions, !'unctions ofbounde<l variation; 
Absolutely continuous functions. Derivatives of functions and Taylor's theorem. 
Ricmaw1 integral and its properties, charnclori>.atiun of Riemann integrable functions. 
Improper in.tC!,Ttds, Gamma functions. Sequences and •-cries of functions, uni fom1 
convergence and its 1eluti<>n to continuity, diiTe•-entialion and integration. Fourier series, 
pointwise convc.cge.nce, Fcjer's theorem, Weicrstru#:s appmximalion theorem. 

Measu•·c Theory 
Semi-algebra, Alscbra, Monotone class, Sigma-algebra, Monotone clnss tllcorem. 
Measure spaces. Om line of extension of measures f•·om algebras to the gencrntcd sigma­
nl.gel>ms: Measurable sets: Lebesgue Me•sure and its pl'Opcrtic.•. 
l\'lcasurable functions and their properties; tntegnttion lllld Convergence lhcorems. 
Introduction to 1."-spaces, Ricsz.Fischer theo•-em; Kiesz Representalion theorem for L2 

spaces. Absolute continuity of measures, Radon-Nikndym theorem. Dual of JJ'-s1>nces. 
Product measure spaces, ~·nbini 's theorem. Fundamental Theorem of Calculus for 
I .ebesgue h>tcg•-:~ls (an outline). 

Te~ts I Rcfcrcn ccs 

I. T. Apostol, Mathcmalical Analysis, 2ud ed., Nnrosa Puhlislters, 2002. 

M.Sc. in Marhenl.,tic:s & Seicnfific Coulpulint 
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5. 

6. 

K . .Ross, lilcmentary Analysis: The Theory of Calculu•, Springer Int. lldition, 
2004. 
W. Ruclitl, Principles ofMathomntical Analysi s, J'• cd., McGraw-Hill, 1983. 
P.R. Halmos, Measure Theory, Graduate Text in Mathematics, Springer-Verlag, 
1979. 
Indcr K. Rana, An Introduction to Me~sure and !Jllcgration (2"~ cd.}, !'Iarosa 
Publi•b.ing House, New Oelhi, 2004. 
H.L. Royden, Real Analysis, 3"1 cd., Macmillan, 1988. 

MA 211 Topology 
Prcrcquiste: Reul Analysis 

Topological Stlace.~: O]len sets, closed sets, neighboua·hnnd~, ha~e~. ~ubhases,, l imil points, 
closures, i nterior~. continuous funclions. homeomorphisms. 
Examples of topological spaces: subspace topology, t>•'Oduct topology, mctl'ic topology, 
order topology. 
Quotient Topology: Constnaetion of cylinder, cone, Moebius baml, toru•, etc. 
Connectedness a nd Compactness: CoJmected space.•, Connected suhspaccs of lhc real 
line, Componen1s and local connectedness, Compact spnces, Heine-Horel Theorem, 
Loc:ll·compuclnt~s. 
Separation A.'<iQms: Hausdorff St>nces, ltcgulat·ity, Complete Rcgnl••·ity, Nonuality, 
Urysohn Lemma, Tyehonoff embedding and Urysolln Metrizalion Theorem, Tietze 
Extension Theorem. 
TyclmoU'Tilcorcm, One-point Compacti-focation. 
Complete metric spaces and function spaces, Characteri1:ation of compact metric spaces, 
eqnicontinuily, Ascoli-Ar'~cla Theorem, Haii'C Categmy Theorem. Applications: space 
filling cmve, nowhere differentiable continuous function. 

Optional Topics: 
I . Topological Groups and orbit spaces. 
2. Parncompactncss and pArtition of unity. 
3. Stouc-Ccch Compactiftcatiou. 
4. Nets and fillers. 

Texts I Rcfea·cnccs . 
I . M.A. Annstrong, Basic Topology, Springer (!J1dia), 2004. 
2. l< .D. Joshi, Introduction to General Topology, New A.ge International, New 

DeUii. 2000. 
3. J.L. Kelley, Gcncr•l Topology. Van Nostrand, Princeton, 1955. 
4. J .R. Munkres, Topology, 2nd Ed ., Pearson Ilduc•tion (India), 2001 . 
S. G.F. SimmoM, !'ntroduction to Topology aud Modern Analysis, MeGrnw-Hill, 

New York, 1963. 

M.Sc. in Ma1ben1atics & Scienti lic Cornputins 7 
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MA212 CulllJ>Ie:t Analysis 

Cumplex numbers nud the point at infinity. Analytic functions. 
Cnuchy·Riemann conditions, Mappings by clcmcutary functions, Riemann surfaces, 
Confonnal map1>it1Qs,Contour integrals, Cauchy-Goursut Theorem. 
Uniform cmwcgcucc of se<1ncnces and series. Taylor tmd J .aurent series. Isola led 
singularities and o'Csidu.,;, t;vnluntion of real inlegrals, 
Zct·ocs and poles, Muinlllm Modulus J'rinciplc, Argument Principle, !touche's theorem. 

Texts I References 

I. .T.B. Conway, Funclions of One Comrlex Variable, 2"" ed., Naros.1, New J>elhi. 
2. A. H. Altlrorcs, Complex Analysis 
3. T.W. Gamelin, Complex Analysis, Springer lntemational f>ditiou, 2001. 
4. R. Remmert, TheOI'y of Complex Functions, Spl'ingcr Verlag. 
5. A.R. Sh.-stri, An hltrouuction to Complox AJ1alysis, Macmilan India, New Delhi . 

l>ata Structures 
MA 213 1, 'I' P Credits 

3 I 2 4 

l utroducliou: Basic ·renninology: Elemcutary Oats Org;utization., Dut• Stnoctme 
Operations, AI!,'Orithms C'..omplexity, Time-Splice Trade ot'f. 

Ar rAys: An-ay Dclinition and AJ1alysis, Reprc¥entnlion of line<~r Arrays in Memory, 
'l'mvcrsing of L.incur Army.q, Trlsct1ion An<l IJcletiou, Single Uimensional i\l'l'ays, Two 
Uimcnsional Arruy~. Bubble Sorting, Selection Sorliog, Linea•· Seurch, Binary Scur-ch, 
Mullidimcnsion~l Am'lys, Function Associated with Anays, Character Siring in C, 
Character String 01>crntions, An-d)'S as paramete,.., Tmplcmenting One DimCJJsional 
A nay. 

Stacks and Qt~eucs: Introduction to Operations Associated with Stacks Pusb & Pop, 
Anay rcpre<coot:ation of stacks, Operation as.'ll<:iatcd with stacks: Creato, Add, Delete, 
Application of ~tucks recursion polish e:~prc.~sion und lbeir compilation corrvcrsion of 
infix expression to prclix and posi(LX cxp•-c.'-•ion, Tower of llunoi problem, 
Rejwcscnli11ion of Queues 011erations of CJIICUCS: Create, Add, Dclclc, Fronl Empty< 
Priolity ofQuer1es, l)cqucuc~. 

Linked List•: Singly linked lists, Rcpresentntion of liuked lists in memory, Trover-sing. 
Searchins, lnserliou into, Deletion from linked li<t, Polynomial Addition, Mon: on linked 
list, Header nodes, Doubly linked list, C'reoocrntiud li•t. 

To·ccs: Basic TcnninoiOj,'y, Binary Toees and their representation, c.~pression ovnhoation, 
Complete Binary trees, Extended binary trees, Trnversing binary trees, Sourching, 
tn<eo1ion aud Deletion in binary 5carch trees, Complexity of scarchins algol'itluu, l'alh 
length, Huflin~n·/s algorilluu, General trees, A VL lrccs, 'l'hl'e<ni.U trees, R trees. 

M .. <;c. in Matlx:ni8l~S &. Scicotifi~ Compuri.ng 8 
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Grapbs: Tem1inology and Repr=tations, Uruphs & Muttigraphs, Directed Graphs, 
Se<1uential repre$eUtation of graphs, Adjuccncy mall-ices, Transversal Cunnectcd 
Component a net Stlunniug trees, Shortest path and Transitive Closure, Activily Networks, 
Topologicul Sort nnd Critical Paths. 

Sorline: IMcrtion Sort, Quick sort, two way Merge so11, fleup sort, So11ing on <litrcrcnt 
keys, Extemal sot1iog. 

l'ile StructuJ·e: l'hysic~l slorogc media, File O'l:lmi:talion, Organi:t.:~tioll record.~ into 
blocks, Scq11ential blocks, ludexing & llashin11, l'rimnty llldices, Secondary Indices, IH 
tree Index files, 1:1 troc index files, Static Ha•h limctioos, lndexin~; & bashing 
compat'iSOilS. 

Uouks and l{cferences: 

I. llorowit?. ""<.! Snbani, Fundamentals of DatK slr·ucturcs, Galgotia publication~ 
2. An illlrodnction to data stmcturcs and application by Jean Paul Tremblay & Pal G. 

Sot·enson (McGrnw Uill) 
3. Tatu•enbaum, !Jota StruetlU'es?, PIU 
4. R.L. Kntso, I!. I'. Leary, C.l . Tondo, ?Data stntcrurc and program design in C , PH I 

MA214 Opcmlfon Resc11rch 
LT P Credit 
3 I 0 4 

Jntmcluction: IIi story of opcr-alious re.,earch, NHtore ond Scope of operations re.~CKrclt. 
Allocation, assignment ond Tr.ulSportation models, Construction and solution of these 
Models. 
J.incar Programming: lntrotluction, Mathem•tical fonnulatiou of the problem, Gn1phicat 
Solution metho<ls, Mnthcmaticol $Oiulion ofllineur pm8J"anuniog problem, Slack, and 
Surplus variables. Mutrix fonnulation of gcncral line;tr programming Problem. 
The Simplex Method: Fnndamcntal prope•·tics ro solution corrobomtion of •xtrcmc 
points, Simplex algorithm, Computationlll procedures, Arti ficil!l vnrinblcs, two pha~e 
simplex Metltod, Formulation of linear pro~:mnuning pmhlems and its solution by 
• implex method. 
Unrestricted variables, problems of degeneracy, Principle of duality in simplex method, 
Fonnation of duul with mixed type of constrnint~. 
Solution of primal nnd dual ( Solution of dual COIIStruint•, Solution of (lrimal •lso) 

Sensitivity Ana.lyoi~. 
lntoger l'rosramminK: l'omtulatiou and solution of/Integer Programming Problem. 

Game Theory: l lllmduction, 't'wo persons Y.ti''O .. um games, The maxmini and minimax 
principles. 
Graphical Solulion: Reduction of snmc prnhlcm? to LPP, the trunspurtotiou problctu, 

l\LSc. in M:~thenu,t ic;.r & *'W:ntift-.: Co1upurin,s 9 
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matrix fonn oflmuspor1otion tlf0blern, Initial hnsic feasible solution, Sci<X:ting the 
entering vnriable.s, Selecting the h:avi118 variahlcs, Tr~nsportation ulgorithm, Degeneracy 
in transportation I'r'Oblcm, Inventory Control. 

Jlonks and Rct'cl'cnces: 

1. Operation Rt:search, Tbeory and Application by J.K. Shmma, Macmillan India 
2. Quantitative techniques in M•nagemcnt by N.D. Vohra, 'I'MH 
3. Linear Progr'ftmming by N.P. Loolllbu 
4. Operation Rc•earch: Au Introduction by H.A. Taba, PHI 

MA 311 l>irfcrculial Geomeh·y 

Graphs and level sets of functions on Euclidean sp11ces, vector fields, integral curves of 
vector fields, tnngcnt spaces. 
Surfaces in Eucl idolUI ~pac<'S, vector fields on surfaces, orientation, Gauss map. 
Oe<><lc.<ics, parAllel 111\nsport, WeirtSa•1en mnp. 
Curvature ofplaue curves, ar·c length and lino intcumls. 
Curvature of Slrrfaccs. 
Par-ametrized surfnccs, loc•t equivalence of surfaoc.<. 
Gauss-l.!onnct TJlCOrcm, Poinc .. re-Hopflndcx Titeorcm. 

Texts I Reference• 

I. Differenlinl Geometry ofC\rrvc• and Surfaces by M. doCanno, I'relllico Hnll, 
1976. 

2. Elemcnlnry Differenti al Geometry by B. O'Neill, Academic Press. New York, 
1966. 

3. Di fferential Geometry by J.J. Stoker, Wilcy-lnterscienco, 1969. 
4. Elcm~ntary Topics in Differential Geometry by J.A. 11to'l' C. Springer (India), 

2004. 

Mi\ 312 Mccl111oics {Cinsslcnl Oynnmits and Flnid J)ynllml<•) 

Dynamical systt:ms. genornli7.ed coordinates, dcgr·ces of freedom, holonomic and non­
holouomic sys tem. L•~;transe•s equations for bolonomic systems. L tb'l'Rugc's equation for 
impulsive forces and for systems involving dissipntntive force.<. C'.ontervalion theorems. 
Hamilton's principle and pl'ineiple of least action. Hamilton's canonical eqUAtions. 
Canonical transfunnntion wilh differeJII gencrntint; functions. Lagrange •ml Poisson 
bro~ckcls and tbeir prupcrtic.<. Hamilton-Jacobi equations and scparntion ofvariohlcs. 

Motion of a particle in two/three dimensional Sltacc; Motion in a resisting medium, under 
con•traints, uuller central furcc•. Mot ion or a rigid body, !l\llcr's gcomctricnl und 
dynam ical eqrwlions, gcncroliscd coordin.1tes, snrnll oscillations. 
Book : A.S. Ramsay, Dynamic$ vol 2 

M.Se. in M:ubenutics &. Scit.utifie Compt1rins tO 
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MA313 Compu!co· U:ISed Nomcr icHI & SlalisticHI Techniques 
J. T I' Creclils 
3 1 2 4 

l otroduction: lioTors i.n numerical compulntion, Mathematical preliminaries, En'Ors and 
their analysis, Machine Com1mtations, Con>l>utco· Sol\ wore. 

AIKtbra ic and To·auscendcnhtl Kqnations: ni~tion method, ltcrdtion method, Mcthod 
of False Position, rate of convcrgcn~. Method for complex tOOt, Mulleo·'.• Mcthod, 
Quotient Di ffcrenco method, Newton-Rnph:wn Motbod. 

lntcrpol:dioo: Introduction, Errors io\ Poly~~nmlul interpolation, Finite difl'crences, 
Decision of errors, Newlou'ls formula· for interpolation, Gauss, Sterliug, Bessel's, 
Evcrclt's Fn111nolu, lJtterJIOlation by tmeven ly spaced points, Lagmngc interpolation 
ftmnula, Divided O iffcreuce, Newlon's Geneml interpolation Fonnulu. 

Curve FiUiug, Cuhlc Spliuc & Approxhuatlon: Introduction. Method of Least Square 
corve filliltS procedures, Fitting a straight line, Curve tilling by sum of exponential, nata 
fitting with C1lhic •plin..s, Approxim•tion of fiouclions. 

Numerical Iuteeratfon sud Differcntintlou: Introduction, Numerical differenti~lion, 
Numerit!ll inlegtation, Trupczoidal mlc, Simpson 1/3 rule, Simpson 3/8 note, 13ooks & 
Wt:ddles mle, Euler-Maclariaun fommla, Gaussiom Formula, Numerical evaluation of 
singular integrals. 

S lutislieal CotniiU intlnns: Frequency Chari , Reg,·ession 1\n~lysis, !.cast StiU>U'e lit, 
Polynnmial tit, Lineur nnd Nonliuear Regression, Mulliple RC!,'TCssion. Statistical Quality 
Control Method$. 

Book.s and ){cfcr wces: 
(I) Manish Goyal, Computer Based Numericul & Statistical Technique... 
(2) Shastri, Tntrutluctory methods of numerical unnlysis, I'm 
(3) V. K. Singh , Numerical and Slulistical Methods in Computers 

MA 314 Codtu e Theory 
Polynomial rings over Jlelds, Exlcu;ion of fields, computation in GF(q), Root liclds of 
polynomials, Vocror space over fiu.ite Jields, ~inury ~;rcnp codes, TTammiu~; codes, 
palynomial codes, LineAl' block codes, The str\lcl\lo'C of cyclic codes, Quudrulic residue 
codes, Reed Muel.ler codes, Simplex codes.Noulineao· codes, Golay, Hadama1'tl, Juslceu, 
Ko:nlock, Nordslonn-Robinsou codes. 'First oud Second order Reed-Mueller codes, 1-
de.,ign.:;, steiner systems. Weight distribution of codes. Gencr.,liscd BCII codes. S~lf dual 
codes and invariant thcoo')'. Covering radius problem, Convolutional codes. 
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Books and Kcfcrcuces 
(I) Codin~; Titcory, Crypto~:~<~phy and Reluted Areas by .I Guchmunn, '!' Hoholdt,ll 

Stichtcnutb 
(2) Error-corrtctius codes, self-checking circuits nnu u,pplications by Wuk~rly, J. 

North-Hollund, New Yoo'k 1978. 
(3) Al~;cbt'lllllld Codes by Won 7.h. Wissenschn11svcl'lag, Peking, 1980. 
(4) ('..odes at' d Kryptot.'l'upby, Welsh, D., VCH, Weinheirn 1991. 
(S) Coding theorems orin formation theory hy Wolfowit?., J., Sprin~;cr, 

l:lcrlin, 1978. 
(6) Principles of communication cngineeriniS by Wozcncra£1, M., Jacob.•, I.Jolw 

Wil~y. New York. 
(7) Sequential Decoding by Wozcncrafl, M., Reiff.:n. l:i, M.I.T. Press, 

Cambridge/Mass. 
(8) Codes for ero·or control and synchronization by Wiggert, D. Art celt, 

Boston/M nss, 1988. 

MA 315 Commutative All(ebra 
Prerequisites: Algebm 

Dimen.<jun theory of "fline algebras: Princi1>nl ide.1l theorem, Noether nonnnlization 
lemma, dimension and tnmscendcncc degree, e<~tennry property of atline ring$, 
di111ension and dogm: of the Hilbert polynoouiol of • graded ring. Nagata's alti tude 
formula, lt ilhcrt''s Nullstcllcnsat7., finiteness of integral closure. 
Hilbert-Samuel I>Oiynomiuls of modules: 

Associated primes of modules, degree of the Hilbert polynomial of a gruded module, 
Hi lbeo1 series aud dimension, Dimension theorem, Hilbert-Samuel mull iplicity, 
:\ssociativity for-mula for multiplicity, 
Complete local rin~;s: 
Basics of completions, Arlin-Rees lemma, associated graded rin!ll' or Jillrations, 
completions of modules, rcgul&r local ring,< 
J:lasic Homolog<eal olgebm: Categories und functors, dcri\•ed f\mctor~;, Hom and tensor 
products, long exact SC1fueucc of homology modules, free resolutions, Tor and Ext, 
Koszul complexes. 

Cohcn-Maeaulay Jin!ll': 
Regular sequeiiCCS, quasi-regular sequences, Ext and depth, grade or n module, 
lschcbccl<'s theoo-em, 13usic propct1ics of C'..ohen-Mncnulny rings, MacKuhoy's onunixcd 
theorem, llilbeJ1·Samucl multiplicity nnd Cohen-Macaulay rings, ringc~ of invariants of 
r.nitc groups. 

Optional Topics: 

I. Face r ing~< of~implicial complexes, shellnblc stmplicial comple.xes and their fAce oi.ogs. 
' 1 2. Dcdckind Domuins <md Valualion Theory. 

M.S<". in Marbem:~lics & ~iculiUe CoJtl)t1ting 12 
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Text!Refcrcuccs 

(I) D. Eiscnbud, Commutative Algebra (wilh a view toward algebraic geomttry) 
Graduate Texts in Mathematics 150, Springer-Verlag, Berlin, 2003. 

(2) H . Matsumura, Commutative ring theory, C:unhridgc Studies in Advanced 
Mathematics No. ll, Cambridge University J'ress, Cambridge, 1980. 

(3) W . .Aruns and J. Herzog, Cohen·Maeaulay Rings, (Revised edition) Cmnbridgc 
Studies in Advanced Mathematics No. 39, Cambridge University Press, 
Cambridge, 1998. 

(4) N.S. Gop.alakrishnan, Commutative Algebra 

MA 317 Mntbemnticnl ModciUn~ 
Elcmcntaty ma1ll¢illalical models; Role ofntalhemalics in problem solving; ConcCJ>Is of 
maUtematicaltuodelling; System approach; Fonnulation, Analysis of models; Sensitivity 
analysis; Sinmlalion approach; Pitfalls in modelling, Illustrations 

MA 318 Alt;cbt'aic Topology 
Prerequiste: General Topology 

Paths and homotopy, homotot>Y equivalence, contr~ctihili ty, deformation retracts. 
Basic constmctions: cones, mapping coues, mapping cylinders, su~pcnsion. 
Cell complexes, subconJplexes, CW pairs. 
Fundamental groups. Ex.mtplt>S (including the fundamental group of the circle) und 
applications (including Fundamental 'l'hconcm of Algebra, Brouwer Fixed Point Theorem 
and Horsuk·lllam Theorem, both in dimension two). Van Kampen's Theorem, Covering 
spRees, tilling properties, deck transfonnations. univcn;al coverings (existeuco theorem 
optional). 
Simplicial complexes, barycentric suhdivision, stars and links, simplicial "l'l""xint:otion . 
Simplicial Homology. Singular Homology. Mayer· Victoris Sequences. l..ong exact 
sequence o r r air" uml hiples. Homotopy inv:triancc and cxc.ision (without proof). 
Oegree. Cellular Homology. 
Applicutions of homoloh'Y' Jordan·Brouwcr Sepamtiou theorem, lnvariance of 
dimension, llopfs Theorem for connnutativc division algebrns with identity, Borsuk­
'(.J iam Theorem, t .cfschctz Fixed Point Titoorem. 

Optional Topics: 
Oulline of the theory of: cohomology groups, cup products, Kunncth formulas, r oincare 
dual ity. 

Texts I Rcfel'euces 
(t) M.J. G!'eeubcl'g and J. R. Hnrpct·, Algchraic Top(tl(>gy, 13enjumiu, 1981. 
(2) W. Fulton, Algebraic topology: A Pirsl Course, Springer· Verlag, 1995. 
(3) A. Hatcher, Algebntic Topology, Cumbridge Univ. Press, Cambridge, 2002. 
(4) W. Milsstoy, A Dasic Course in Algchraic Topology, Spring.:r· Verlag, llerlin, 

1991. 
(5) JR Munkrc.~. I>lemcnts of Algebraic Topology, Addison Wesley, l9X4. 
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(G) J.J. Rounan, lui Introduction to Alscbraie Tnpolosy, Springer (India), 2004. 
(7) H. Seifert and W. '11u·clfall, A Te.xlbook ot'Tor)Oio&Y, translated by M. A. 

Goldman, Academi~ Press, 19HO. 
(g) J. W. Vick. Ho111ology Tbcory, Springer-Vco·log, 1994. 

MA319 InformaCion Tcchnoloey 
L T P Co•cdlls 
2 0 2 ~ 

MS WINDOWS nn commands, editing and .,.ving files, wonl ptOCC$Sing, tile 
maoagaucul. UNUX Commands, editors, Files & Uircctories, UNIX tools. 
Internet and Wol'ld Wide Web : Introduction to lnlcmct, www, lntcnoct browsers 
Nct~cHpe & Expln~·er, lntroduclion of PINil/ELMN, FTJ-', Tclnct, Search J\ngincs. 
Hypcotext Murknr> l.unguage, HTML Tugs, Fmmcs, (..\oating HYML docuoncnls, 
OHTML. 

Kooks & Rofcrcncex 

D.S.Yadtw, Found~tion of lnfonnation tecllnology, New aye lutcrnational, 2003 
S. Dash, Introductirm to Unix, TMH. 

MA 320 Matbcmaticnll\lletbods for lt.nvlroomcutnl Jo:ngineerinj\ 

An introduclion to ntnnel'icul and analytical methods applied to civil and cnvimnonentul 
engineering. Methods for solution of 11011- lineoo· c<runlions, •y.•tems of linonr cquntions, 
interpolation, WIJI'CSsion and solution of ordinm·y nod pat1ial di fferenlilol Qquations. 
Applications include trus.<es, beams. river oxygen balances and adsorption isolbcnns. 
Severo! compooleo· projeets nre required. Quanlitalivc :onol fimdarne11tal descoiplion of 
water and air pollution problems. Environmental regulations and policy, pollution 
prevention, risk 11$11"-'-""cnt. Wrilleu and oral rcpons. 

Preo-equisitc: knowledge of procedural computer proyrlllll L'llt.guagc (C I I, FORTRAN, 
etc.}. 

J\IJA 321 Com[Jutntion:ol Linear Atgcho'll -~ LniJ. 

Basic concepls, flonti.ug point numbers and error8 in computation, stabi lity of al~;orilluns 
and conditio11ins of problems. Numericol solution of linear system, flirect methods : 
Gaussian eliminatiou wtth pivolal condensation, operational count nnd error bound. UJ 
fattorizalion, QR fuetor~atiou. Condition number and ill conditional systems. Matrix 
and vector norm.•. En11r bounds. Wilkinson's algoritlun for ill-conditioned systems. 
1tcra1ive methods : Jacobi, Gauss-Seidel, SOR, coovcrscncc and rate of convcrscncc, 
cojusate 1,<raolient method, Amoldi procc•~ and GMR.ES. Large sparse systems. Matrix 
inverse. Gencr<tlhcd inverse. Least square solution of linear systems. Numerical 
eigenvalue problems. computation of eigenvalues and eigenvectors, singuhor value 

M.Sc. in Malhc.1.ootks ,~ Stienlific Compulin}J. t4 
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decomposition ond least square problen•. SVD and lbe ))SC\tdo inverse. Jacobi, Givens & 
Householder's method for synuuetric matrices, Hc.=nberg QR iteration. 

MA 322 Financial Mathcmallcs 
Financial derivatives: contracts and oplious. 1-fcdging and risk management. 
Arhitmge, interest rate, nod diRCOuntcd vulue. Geometric random walk and nrownian 
motion tts t)Jodels of risky assets. Iuitial boundary value problems for the heat and 
related partial di0erentia1 equations. Sclf-linancing rcplic:lltins portfolio. Black­
Scholes prie ing of Eutot>c-.tn options. Dividends. hn11lied volatility. Optimal stOj)tling 
nnd American options. 

Ou!Une: 
Pntt I. {2.5 weeks) Iutmductiou to financial markets; forward pricing and hedging. 
l'nrt 2. {4.5 weeks) Dynamic strategies; models foo· financial assets; Ito's lcnuua; 
l:llnck-Seboles equation; option pricing nnd hedging. 
l'ltrl 3. (2 weeks) Rinominl trocs. 

T extbooks: 
Tlte Mathemmlc.t of Pi111mcial Dcriwrfives: A Stutlrml fnMxlucllnn, by Wihnott, 
Dewynno, aa>d klowison {Cambridge Univ01-sity Pre.s, 1995) 

Pmw-es, nml Otlrer Derivntiw:s, 5th cd, by I lull (Prentice Hall, 2003) 

MA -32~ Cont;lutatiunul Statt<tic.s + Lab. 

Annl)'llis of Varinnce - one way nnd two way classilicatior~ Concept of c.•perimcntal 
dcsign~CRD, RHD, LSD. Factorial design~ ( 22, 23,nnd 31 ). Analysis of cov11rianec 
model . . Mulliv~l'iote nonnal distribution- properties, estimation of parameters, Wishurt 
distribution, Hotclling's T2 and its apr•lications. Cl<lSSification of observations, 
Mllhalanobis 02 nnd Fi<hcr'9 discriminant function. l'rincipal component ;onalysis. 
Canonical correlntions and cnnouical variables. Concept of regrc!l.•ion - simple nnd 
multiple regression modcls.Cinssical leehniqncs of time - series aual)'lli<, ••noothing and 
dCCOtllJlOSitiOil 

MA411 

Applied mathematics teclwiqucs to solve real-wor·lu problems. Topics include 
mathonY.ttical rnodcliug. :.symptotic analysis, dill'crcntial equations and scic:utilie 
computation. Prepares tbe snrdont for Math 65 12. ( lsi oftwo coutses) 
Pirst iu • xequcncc \>f two com-,;e-~ designed for beginnin~: grnduate shldcnt~ nnd advanced 
undergraduates who nrc interested in solving renl -world problems with modem 
mathcmatic;tl tools. The scquenc:o is intended to train students who may seek imlustrial 
opportunities nllcr g:mduation. Problems will be appro:tched with u combin:~tion of 
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onuthcmntic.al UJJAiysis and scienrific computation. The ncccssury backgromul is 
elementary dilfcre11tinl equations, a working knowledge of computer prolllnmming in 
roRTRAN, l'aseol, or the C l•ll8UO(:c, and basic numerical analysis at the level or 
Mathematics. This course develops the rnathcmatic:~l and compututional tools for 
n1>plitltlions to industrial problems. Tlw course will trent: 
Mathem•lical modeling. Dilfo.rcnti•l cquRtions, A~ymptotic methods, Sciealtific 
computohou, including numerical methods, parall61iz.tttion, and visualization 
Purpose: The ptUl'OSc of this cour,;e is to intmdncc tho student to a wide variety of 
ma!ltenllllical pea-.pcctives. The course is desiwtcd to expand tho snadcnt's 

upprcciation ofllow mathematics &I>Piics to quantitative prohlems that originate in 
m"ny fields, and to provide opportunities to solve soane orthcse problems. 
The sltadent willlcum the 1•mccss of problem- solving. An introuuction to logic will pmvidc 
tools of deductive reasoning that are e.ucutial to not only mathemalics, hut also to other 
subjects and to daily life. The student will encounter numeration systems, in particular the 
binary system and its rt>latinn to compuling devices. Advanced topics in genmch-y will iuclude 
such ideas as right to·ian~:lc trigonometry, gtallh theory, fractals and 111-ojcctivc and 
non-~:Uclidean gwmctry. Titc fonnulns of financial mathematics will be dcli,•ed and Dl>fllicd to 
problems of annuity, amortization, ami interest. Probability anu slalisties will b" introduced. 

'l'hc student will he required to communicate the results ofhislhor mathematical work in fonns such M 

write-ups ur sollltioos of selected pmhlems and projects, uorl oral presentations involving the 
usc or technology such as gr:ll>lliug calculators, MS llxcel, LOGO or Tiac <lc:oructer's Sketchpad. 

IJpou completion of this course;, snaclents nrc expected to have an undcrstandint: of: 
n The proces~ of problem solving 
.., Set Theory 
U Symbolic logic 
U Ntuncl'alion .system~ 
U Euclidean geometry 
U An intro<luctionto non -liuclidean geometry 
I J Fi nuneial munagcmcnt 
I I J>r-obubility 
I I Ocscriptivc 5tulistics 
n G•-aph T.bcoa·y 
n Technology involving such tiline.• us gr~l>hing c.aJeulutors, MS llxccl, LOGO or The Geometer's 
sketchpad. 

MA 41Z J)ltTcrcutlnl Topolosy 

Differentiable Manifolds in 1{': Review of iuve.-.c nucl implicit funclion theorems; 
tangent S()aces and tant:ent JJIOJIS; immcmions; submersions Hnd embcddings. 
Regular Values: Regular and critical values; regular inverse image theorem; Sanl's 
theorem; Mo•~ lemma. 
Tmnsvcrsnlity: Oricntatim1s or manifolds: oriented and mod 2 iotcn•cction number11; 
dcg1-ec or maps. Application lo l'undam~'lltal theorem of Alt:ebra. 
*Lcfschot~ theory or vector fields nnd flows: l'oiucare-Hopf index lltcorcm; Gnuss· 
Bonnet theorem. 

M.Sc.in M~thctnalic!: & Scicntit1c ~tunpu(ins 16 
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• Abstmct mani fold~: Examples such as real uud complex projective •paces and 
Grassmauninn varieties; Whitney embedding theorems. 

(• indicates expository treatment intended for these purts of the syllabus.) 

Texts I References: 
A. Dubovin, A.T. flomenko, S.l'. Novikov, Modern Geometry Methods and Applications 
- D, The Geometry ond ToJ>ologyofManifolds, GTM 104, Sptingcr-Vc•·la!J, Dcrliu, 
1985. 
V. Guillcmin and A l'ollnck, Differential To110logy Prentice-Hall Inc., F~1glewood Cliffs, 
New Jersey, 1974. 
J. Milnor, Topology fi'Om tbe Differential View-110int, University Press of Virginia, 
Churlollsvillc 19911. 

MA413 Graph 'l'hcn~·y 

Graphs, Block$, Tc·ecs, Com>octivity, Menger's theorem, partitions, Eulerian and 
Hamiltonian graphs, t.inu yaphs, toumamellls, Pactori?.ation, Coverings, Directed 
gr~phs, Capacitated direclcd networks, Mox Dow-Min cut theorem, Matrices, Plnuar 
graphs. Four colour problem. Orolcps, Schur fuuctious, Polya's theorem, be Burijn's 
theorem. Rt-dlicld'& thoorcm, Matroid$, Trnnsvcrsal theory, Hypergraph>, l'lanarity, 
Colourability 

MA 414 Algellrttlc Geometry 

Conrse Ducript ion. There is a beautiful interplay hetwecn algebra mul gcom01ry. which 
is essentially an extension of the Jllcl th11t the parahnla (a geometric object) is the set or 
points il• the pion& satisfying Sy-x"~ {an algebraic equation). Quickly review uf •omc 
basic o:oaunutative nlgehrn. Then discuss gn~dcd objects and varieties in (li'Ojcctive space; 
conccntmlin~; on building up a stable of good examples (Grassmannians, cu•ves, rational 
varieties, sccnnt varieties). Use these examples to illuslt·atc llmdamental geometric 
cousll11clions-·langent spnccs, smootlm~ss, dim~nsion and dcg•·cc, and even (time 
t>Cnnitting) connections to things like fundamental lonns ami G•us$ maps. 'fhc key idcn 
and main objective of the course is to brine nil the abstract concepts to life with lots or 
examples. 

Curves in the pl3nc: mtional curves, ratio11al ntaps, sin!Jular points and regulsr locsl1ings. 
Affine SJtaCC: algcbmic sets and 7.ariski topology, rcgulnr fuuctioos and maps. Rational 
functions., Quasiproje<:tivc varieties: ralionut rn•, rogulor fns, maps between QPV's. 
Image of u ruup: image is closod, finite mup•, projections, integral dependence. 
l)ilncn<ion: Transcendence decree again, integralily, dimension of fibers of mop, fim 
examples with ( ;rnssmaruuaus. Smoothness, again: loc11l ting, tangent space, tangent cone 
, Power scric• expansions and properties or smooth points, 13irulional maps, Normal 

~.Se. in Matbc;m:a.li<."t & Scle&Uifi.c Computing 17 
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v11ncttcs. Singulmilies of a map. Simplicial homology, functors, projcctivc/wjcctivt: 
objects. Oerivetl funclors, long exact sequence ftom s.t.s.; Ccch cohomology), Divisors, 
line bundles on curves, Ricntan11-Roch fore'"''<'· 

Text: Shafarcv ich. Ha•ic Algcbroic Ceomefl )' I, JSDN Q-3117-54812-2, 

Prerequi~itc: a grncluote clnss in algebra, a11d m11lhematical maturity. Good ~··cparalory 
1-cading is I he book of <.:ox -Ulllc.O'Shea "Ideal~, val'it:lies. and algorithms". 

M A 415 llunclioool Analy3l~ 

Norrned Liuoar Space~ l'ixe<l point theorem, Uaires Category theorem, Banach Spaces, 
dual ~paces, Halm-Ranach ll•~orem, Open mappin~; mid CIO$C!l graph theorems, Uniform 
boundednc.•s po·iociple; Compact operators; llilherl Spaces; Self adjoin!, normal and 
mtitaty operators; Banach Algebras. · 

Text!Ref.;rcnees: 
G.F. Sinunon•: Topology and Modem Analy•i~ 
13. V. Lin1ayc: Functional Analysis 
K. Yoshida .l'ttnctio11ul An<olysis, Springer 

l\'lA 416 Algebraic Number Theory 

Prerequisites: Algebra 

Algebraic mom~r lielrls, Loculisalion, discrete vtthoulion riugs. 
lnlegral ring extensions, l)edckind domains, unique factorisation of ideals. Action of I he 
galois group on prime ide~ls. Valuations and coonpleliMs of number fields, discussion of 
Ostrowski's theorem, llcnsel's lcowna, unramilicd, totally raonilied and tnmcly L'8mified 
extensions of p,ntJic fields. 
Discriminants nod Rnmilicatio11. Cyclotomic fields, GaUM sums, quadratic rociprocity 
revisited. 
The ideal class group, finilencss of1hc ideal cl•ss group, Dirich let units theorem. 

Texts I Referen ce~ 
K. Ireland and M. Rosen, A Cla.sieallntroduclion to Modem Number Theory, 2nd cd., 
Springer, Verlag. l:lcrlin, 19!){). 
S. Lang, Algebruic Number Theory, Addison- Wesley, 1970. 
L>.A. Mao·cus, Numbeo· Fields, Springer-Verlag, Berlin, 1977. 

MA417 R~pre.~cnlntlon Theory of Finite Go·ouJ>S 

l'rere<Juisite : 1\lgcbra 

Representations, Subrepresentations, Tensor product~, Symmelric nud 1\ltcrnaling 
StjllAres.Charactcra, Schur's lemma, Orthogonalily relations, l)ecomposition of regular 
rcpt'CSent-ation, N'umbcr of irreducible represcnt•tious, canonical decomposilion ;m<l 

M.Se. ial Mathenui,C:1 .. ~ Sdcnlilic CoiUputing I ~ 
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c:xplitit dceompo~itions. Subgroups, l'roduet groups, Abelian groups. Induced 
o-eprcsenlations. 
Examples: Cyclic groups, Mhemaling and symmetric groups. 
looregrality pro11erties of characters, Burnside's 11"ttb theorem. The cll31"!lcter of inductXI 
representution, Probenius Reciprocity Theorem, Mcckey's irreducibility criteoion, 
Examples of induced representations, Rcprcscnlations of supersolvable groups. 

Texts / l~efereuces 

M. Burrow, Representation 11tcory of Finite <..in.Kops, Academic Press, 1965. 
N. Jacobson, Uasic Algebra 11, Hindustan Publishing Co111roation, 1983. 
S. Lang, Algebra, 3"' ed . Springer (India) 2004. 
J.P. s.mc, Lincnr RepresenluliOil of Uroup~. S11ringer-Verlag, I lf77. 

MA 418 Software t•:nglnee.-Jng 

• Soflware Engiooeering: The sonwarc cnsos, principles of w nwm-e 
cnwnccring, prognunming-in-thc-smull vs. programoning-in-the-lnrge 

• SofhvMrc 11rocess: n oc software lifcc)"Cie, tbe watcrf.1J1 model and 
varintions, introduclion to evolutionary and protolyping approaches 

• P1rojcd IIIIIIIHJ:Cmeut : }{cJationsh ip to lifccycle, project phmning, project 
conto-ol, [II'Ojecl organi<ntion, risk ma11nscmcnt, cost models, conli11uration 
uunngcmcnl, version control, qunlity assurance, mctrics 

• Tcttrnwo•·k: 'l'cnm dynamics) conununicKlion skills, shnl'ing work, 
t\tltilling ohligulions 

• User conslderntions: Ruman fiocloo'l;, uS<tbilily, iouernntionali?.~tion, user 
intertbec documentation, user manu ttl¥ 

• Sofhvare requi remen ts: Requirements analysis. rcquiranc11ts 
solicilation, analysis tools, rcquin:meols definition, requirements 
sptcilicat iou, static and dynamic specifications, requirements review. 

• Softwa re dc.<ign: Design for reuse, design for change, dcsigu nolalions, 
closign evaluation and vulidlllioll 

• lnoplementnlion: Programming stnlldnrcls and procedures, modulurily, 
data nh.cotrnclion, s1atic analysis, unit testing, lnh:gr .. ttion testing, regression 
testing. tools for testing. fault tolerance 

• i\1 nho tcnance: The maintenance problem, lbe nature of maintenance, 
plnnning fnr mainrcnancc 

• Docttrnentatlon: Documentatio11 fonnuts, tools, intemnl documcntolion 

M.Sc. jn Mrtlht••~1ks & Sc~u1itk Compulins 19 
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Olber tOtlics: Fonnal methods, tools nnd environments for soflware 
engineering, role of programming paradigm, process mantrity 

MA -41~) Automata Thcnry 
L TP Credits 
3 I 2 4 

Iutruduction: Deterministic and Noudetennitlistic .Finite Atttomala, Regular Expression, 
1\vo way Finite Automata, Pinilc Automata with output, Properties of regular sets, 
pumping lemma Closure pr<>perties, My-Hill-Ncrodc Theorem. 

Coutext Free Grammars: Derivation trees, simplilication forms. 

f'u sbdown Automata: J)c(initions, Relationship between PDA and context fi·cc "· 
langu:~ge, Propet·ties of context ft'CC languages, Oecision Algorithms. 

Tm·ing Mnchine: The Turing Muchinc Model, Complete Languages and Functions, 
Modification of1itring Machines, Church's M•chincs, Undecidability. 
l'ropcrtics of recursive and recursively enumemhlc languages, Universal turing 
Macllincs, Post correspondence problems, inCroduction lo recut'sive funclio•l theory. 

Chom~lcy Hicrnrcby : Regular gmmma•~. unrestricted grammars, Context Sensitive 
Language, ReiHt;on between classes oflanguagcs. 

Books & References: 
I. 1-lopcrof\ and Olhnan, ?Introduction to Automata Theory, l;Utguages and 

computation, Addision Wesley. 
2. Kohan, Theory or computer Sciences'!. 
3. Korral, Theory of Computer Scieuccs'l. 
4. Mishra &. Chandrashckharan, ?Theory of Computet· Sciences'!, Pili. 

MA 420 l m•gc Proct$$ing 

Catnloe Jle.~crit)!ion: Discrete time signals, and systems. Sampling, reconstruction, and 
quanli<aliou. Digital image representation. J)igital image fundamentals. Image 
transfonns. Jmat;e enhancement. hnage restoration. buage segmentation and description. 
Course Objectives: To provide development of skills to effectively integrate new 
concepts in image 11rocessing almost independently with the previous knowledge. 

Conrse Conduct: 

• The digiti4etl imt1ge (md its pl'Opetlies 

• Data stnactures tOr imuge analy~is 

• Image pte-processing 

M.Sc. in Malhcnudi..:s & Seicnlific Computius 20 
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• Segmentutioo 

• Shape rcpr..sentntiou and description 

• Mathemnticul moqJhology 

• Linear discrete unagc tmnsfonns 

• Image dntA compression 

• Texture 

TeJ<t Bnnk: 

• M. Sonko, V. lllavuc, R. Boyle, "Image Proces.,ing, Analysis, and Machine Vision". 
ltcfci'CUCCS: 

• R. C. Clon:tulc:t, R . .H. Woods, "Oigilallmase l'roccssing" •. Addison·Wcslcy. 

• A. K. J•in, "Fundamentals of digitullmngc Proceru<ing", Prentice-Hall. 

• K. R. Castleman, •uigitnl Image Processing•. 

• M. Scul. "Practical Algoritluns for Image Analysis: Descriptiom. r.xoont•le.,, and 
C"..odc ... 

MA 421 Shnulnlion and Modeling 
J. T I' Co·edits 
3 1 0 4 

Rnsic Slmulntiou Modeling: The NAtnre of Simulation Systems. Models. and 
Simulation Oiscrctc-Evcnt Simulation ? Simulation of a Singi~Scrvcr Queueing"! 
Altcmative Appi"Oaclles to Modeling ami Coding !;inmlotions, Parallel ond l>i•trihutcd 
Simulation ,Simulation across the lutcmetand Wch· lhscd Simulation ,Steps in a Sound 
Simulntion Snody ,Odocr Types of Simulation : Coulinuous Simulation ,Cowl>incd 
Discret~Continuou.• Simulation Monte Carlo Simul•tion. Advantages, Disndvantage.•, 
and Pitfalls of Simulation. 

Model in~ Compt~x Systems : lnlroduction. List Proce.o;sing in Simulution, Approaches 
t.o Storing lisls in a Computer Linked Slomge Allocaliot•. A Sim11lc S inmlaliou 
Lauguage: simlih. Single-Server Queueing Sim ullltiou with simlib T ime.-S hurecJ 
Computer Model Job-Shop Model llfficient Event-List Manipulation 

Slmttlnliou Softwnrc : Cllmparison of Siullltaliott Pnckuges wilh J•roso,.nuning 
Languages Clnssi/ication of Simulation Software Ccoerai-Purpose Simulaoion l'ockagcs 
Obje<;t-Oriented Simulation 
Building Valid, Credible. and Appropriately Detailed Simulation Models Expo:rimental 
Dc.<ign, Sensitivily Allalysis, and Optimization Simulation of Manufacturing Systems. 

M.Sc. in Mathenu1ic:1 & Scicnti(i~,; C.:Ompnting 21 
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Refereuce Dooks: 
I. Simulation Modeling and Analysis Third Edition By Law Kelton (Mc·Graw Hill) 

Il-IA 422 Statistical Tcc11111qucs in Dnht Minlnl( 

Pre-requisite: Statistical Inference 
lntroduetion to Duta Minitlg and its Vhtuous Cycle. 
Cluster Analysis: Hierarchical and Non-hierarchical tec)111iques. Classification and 
Discriminant Analysis Tools: CART, Random forests, Fisher's discriminant lltnctions 
and other related rules, Baycsiart classification and learning rules. 
Oimensicm Rcduclioll and Visualization TcciUliqucs: Multid imcosional scaling, Pt·incipat 
Component Analysis, Chcmoff faces, Stm"my charts. 
Algorithms for data-mining using multiple nonl inear and nonparametrie regression. 
Neural Network~: Mulli-layer percoptron, prcdiclivc t\NN model building using back· 
propagution ulgodthm. Explm·•tory data analysis using Neural Networks - self 
organizing maps. Genetic Algorithms, Ncuro·genetic model hnilding. 

Discussion of Case Studies. 

Text Hooks/References: 

1.. Rreiman, J. H. F.~oo.nan, R.A. Olschcu and C . .l. Slone, Classificalion of l~t:gresi(m 

Trees, Wadsowrlh Publishe<,.Belmon!, CA, 1!>84. 
D.J. IT and, II. Manni Ia and P. Smith, Principles of Data Minng, MIT Press, 
Cambridge, M A 200 I. 
M.H. Has;,-oun, Flmdamcutals of Artificial Neural Networks, Prentice-Hall ofln<liu, 
New Delhi 1998. 
T. llastie, R. Tihshirani & J. H. Friedman, "fhe elements of Statistical Learning: Data 
Mining, Infer-enc-e & Prediction, Springer Series in Statistics, Stwinger·-Verlag, New York 
2001. 
R.A . Johnson and O. W. Wichern, API>Iied Multivariate Analysis, Upper Saddle River, 
Prelltice-J-Iall, N. J. 1998. 
S. James Press, Subjective and Objective Dayesiau Statistics: Principles, Models, and 
Applications, 2nd edition, Wiley, 2002. 

MA 423 Wavelet Analysis 
The Scalable Sttucture of fnfonnation: The New Mathematical Hnginccring, Good 
Al.tproximations, Wavelets: A Positional Notation for Firnctions, Review of linear 
atgcbt·a: Vector Sl>accs, basis, dimension, linear transfonn~tions, matrices an<l 
dig.itali<Ation, inner products aml orlltonotmAI bases. Wavelet Theory: Algebra and 
Geometry of w,.vclel: Matrices, Ooe-DimcnsionMI Wavelet Systems, Examples of One­
Dimensional Wavelet Systems, Highet· Dimensional, Wavelet Systems. Wave lets on Z, 
Z_n) II\2(Z), Fourier series, tr:tnsform and convolution on 1*2. 
Wavelet Appmximat ion and Algorithms: The Mallul Algorithm. 

M.Sc. in M3thcmatic.ll & Scientific C"..om)llltirlg 22 
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MA424 Computntionnl Algehi"A 

Investigations of b'l'OUJlS on computers , coscl enumeration , some examples using cosel 
cumuerntiou, l)efiuing •·elutions for subgroups of llnitc ind"x of grou1>s with finilc 
presentalion. Nielsen transfoanations , Calculation with the elements of a liuite group 
given by generators and defining relations , Algorilluns aud Progr•ms for the 
dctcmtination of the iltiiOJI1m}JhiSm group of a fi1tile ~:roup, !1. eompulalioual mel hod f<>r 
de1cnnini11g the automorphism group of a finite solvable group, Combillalorial 
con•1rllction hy computer of the set of all subllJ'Oups of a finite !:filliP by COIIlJlO.~itioo of 
partial scls of its subgrm11>S. Construction of !be character tahle of a finile groujl &oUl 
gcncrntors and relations, l'ro&»m for calculation of chutRcters and CCJltcsentntions o r 
linitc groups. l'rogram for the drawing of the lalliccs. Compuler alscl>ra progmms, GAP. 
Calculations in rings group rings and Lie rugebrn 

MA425 Compulcr Modeling nod J?,nvirooments 

DESCRIPTLOJ\1 

Introduction to 30 graphics for expel'imcntal !ll'tists. lllilizcs •ophisticntcd so nwnn: tools 
to oxplo1-e object modclin&. enviroruncnt constmction, surface texturing. and image 
''"llt<ring. 11m'lugh lectures, viewings, tutorials, aud t•mjeels, smdents develop a multi· 
pu•vosc skill set that can l>c used for ilmovative content creation, visualization, project 
plonning, docw'llcntation, and cross-media integr<~ tion. AJ>JIIicalion required. 

This course is SlteciUcally designed for !he Center f01· Digital Arts and Ilxperin•ental 
Medin and it's goals. To that end, narrati\'e cl1nrncter ~mi mntion in tho style produced for 
popular fi lms is heavi ly de-emphasized as that subject is being expertly covered by the 
Animation Re.oc:arch J~h in CSR. 

The class will concclllrate on still images nnd moving soqiiCJtccs that feature camera 
animation only. All othc•· movement tc~lu1iquc~ will be introduced iu the second class in 
this series. It is seared so that •ll st11dcnts will have both hands-on cxpc•iencc ~swell as a 
lcclwical understanding of how 3D is creatively manipulated. The course provides a 
grounding in fundamcntul concepts aud gives ~tudcnts an opportunity to use thcso tools in 
au expansive Mtd unconventional mtuUler. Active shariul) of resources, tcchni•tues, and 
in5J>imlion is ..xpccted from all sh11lcnts in the cl•ss and crc.•tcs a open eoviromnenl for 
cn:ativily. 

COURSJi GOALS 

• Unclers lalld how ,.;,ual info mUllion is created and lli'OLiuccd in 3d 

• Model complex objects and environments 

• Apply lind create materials thnt control su•·face appcRI'Illlc't> 

M.Sc. bt M;.thcmntics & SciculiJie Co•npuliu¥ 2J 
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Create sophisticntecl.i lluminated environments 

Render images lhnt showcase your creative talents 

Explore and ex1mnd the practice of30 graphics for cxpcriment•lm1 

STUDENT RESPONSIUTLlTIES Ai\ID REQUIRJ\MENTS 

Willingness to experiment ancl take genuine artistic 1isks . 

Ability I<> l!e resourceful and seck 011! help when needed. 

, Purlicipation iu all class activities (disct~ssions, workshops, labs, etc.) is very 
important and will be monitored closely. 

Group cr itiques t1re vital to the experience of the class and your evolution as an 
artist. Each .<llldenl will be l'e(fnircd to give a verbal presentation of their work as 
well as critique the work of their classmatc.s. 

You are <:ntouraged to share knowledge amongst yourselves <luring lab limes · 
1-ememher, there's alot you can lcam from each other. Please he respectful, 
however, if someone is working hard and needs to concentrate. 

Taking notes in class is cncoumgcd ami will belt> you remember what you've 
learned when yon are wo•'king on your own lime. 

Please do not read email or surf the web during lectures and discttssions - it's 
distracting to nil ofn~! 

PROJECTS 

A<<ignment l .);'orm :~nd Fasciuatlou. Usiug techniques ofNUR F\S modelins, create a 
comrlex work of virtual sculpture thnl is compellutg in both it's constntction and content 

Assi~umeut 2 - World View. Envision and create a web-based VRML world that is 
modeled fi·om polygon forms. The cnvironmcm should be complex, yet still navigable 
and well-planned to lit the constraiuls of a system limited by speed and interaction . 

Assi~nmcnt 3 - Au~:otentcd VIrtuality. Expand and rcimaginc n pt-ccxistiug scene by 
concentrating on the m111erilll s11rf;~ees of tlte objccts.You will usc previously created 
models and some photot,.'l'aphic imuges tltat must be integrated to Conn a drastically new 
interpretation. 

Assignment 4 - A Slice of Space. Combiuing techniques of modeling, texturing, and 
ren<le1ing, create a piece that creatively explores the fomtat of the 3D lenticular print. 

'RI::AOTNG MATERIALS 
Tbe Complete Reference by Tom Meade, Shinsaku Arim• 

The A11 of Maya (newest version required) hy Sybex 

M.Sc.. in Malhen'l31ia & Scientific Compuliug 24 
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Variou• uo·ticles 1utd excerpts from joumuls, contereuccs, nnd books covering topics such 
•• critical theory, experimental new mediu m1, and computer graphics. 

SUPPLEMHNTA I. MATERIALS 

Gnomon Mayn DVO series available for student checkout. 

Screening:; of vidons, ond tmcrnct medin documenting artists and working melhods. 

l.Jcscriptiuns and further infonnation about the DVDs available to you for checkout can 
he found ut www.thegnomonwodsshvP..com. Access the titles by clicking the "Digital 
OVDs• drop-down menu. 

M.Sc. tn M:uhematics & Sciemlflc Compulio.g lS 
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Master of Technology 

in 

Fluids Engineering 

1\pplied Mechanics Department 
Motilal Nehttt National Institute of Technology 

(Deemed University) Allahabad-21 I 004. 

All~Dt the Pr~~o·tnune: 

Fluid mechanics. being the highly aJlJ)Iied scieucc are used in vnrions enghtceiing. 3pplic"'tiou for the 

..:cnturk.s. \Vith advcJtt of modem h:clmotogy, the applicalion of Ouid mccln'lll.iC:J & Q\•il.l puw.;r lm:s 

nnallipli(;d h) n grcul ovxh:nt. B1.1t :.sl M.T .. 'l.:h level, only 4 or 5 t~chnicul insHhations ln hxli;a <:uneuUy offer 

Fluids Engineering l'S a specjnli~otiou. 'fo meet lhe growing im.lushy <Jt:nmtu.l of e ngineering post·grJduatcs 

with a ,11ound knowledge in fluids. the dep;ntment of 1\Jlplied Mech:mics JlfQJ>O~es a new M.Tech progrnmme 

in f luids I!ugiiiCCring,. 

Bcsid1.~ the Department vf Applied Mcc.:Jmnlcs, the proposed prognmune is expected to have Wputs fi'om 

tlu: <kp.1rhn.~nts of Mt"clumlc11l l!ngiuet:ri••K· lil~ctronics & Comnumicutinn Enginecri11g, <:ivil Engineering 

and Muthematic:'l departn-.ent of this inntitute ond thu~ h:n·e an intentisciJllinary cha•·acte.•·. The f)I'O&J'Omme 

has been proposed at M.Tecb. Level, so that we do not tag behind the develOJled C0\11\Iric~ in the ,•atiou~ 

fields of til uids Engineering. 

M.Tecb. lu Flul~s Eo~lueerlug-Au E~ge ovet· Others: 

Seve.rul technic.lll institution.~ in India run po.~t.graduatc progmmmc!i: titled "Hyrlraulie F.!l Q.inccrins" or 

"Water l'l~urces Rngji\Ce'l'ing". Rut contents ('f the$C J>I'O&Il'U'IllllCS are COJlfined 10 tbC SHl'dy of liquhJ!) 

(•nai.,ly wAter) 11nly. Ueside~, !:OI)le instituliO•lS n111 the Jlrog.-ammc tln "Th!!n nal & Fluhl:s F.nsinccring~• . 

uncicr \\~lich thennal engineering pmlion f,."C:t!\ lhc impor1ancc. Unlike lh~e prog111nunes, the proposed 

pros-'8nUlte gives a prime imvortancc on fluids~ bod1 liquids and gases and its applications. lk:o:illcs, the 

llrOJ'IO.'>ed p1~sramnte maintain~ a balance hctween the thet)l'ie.~~: of 'Fluid Mechanics nud I he applicAtion areAs 

llf it (lhr cxam]liC, Thoory and dc~ign of itnJ1CIIcr )lUmp~. l·l~lrnrnwer a uti hyd,aulie lutbines, FJuid powet· 

control etc.) and therefOr~ ha~ an edge over all such M.Tech. programmes exisl in India. 



 

( 

( 

( 

• . 

i 

t ' 
: \ 

~ , 

' ' 
I I 

\ 

I ' 

( ' 

2 
\\'Ito Ca.n AJIJJiy? 

Tilt! prucramme ir tfc~igncd iu sud• 11 Wtr)' tl1al l~Y fn;ge.lt!d stmlenfs 1M1t/d b8 tomlu~ ftom 

Aleclumic-al ~ttgiueerint: badgrmuuf. However, thl'l shldtnl& from AcrooauHcal. <:ht:micotl, Powct and 

Ci\·il t:ngiueering may at~u Rpply tOr I he course. In each ;u.:utlcm.ic year~ 15 stmlents will get 1\dmt~;on wltb 

I:S.Tec.h degree in either ll'om Mcchank:>~l , Aeronau~lcal, C:henU4;ul ~ln(l P~wcr Engineering hnckgrouatd and 

with • .. tid CATB .eorc. 

Lbt or<:mn"'CS: 
M.Tcch. (l•'luids Engineering) 

COUI'$t Core Cou•·..oc.c: lr'i'-1' Cn:dll 
Co~• 
AM AdvtllCed Fluid Mt:chanici J.()-2 4 
AM Tmbulcn1 Flow 44-0 4 
AM \.Mljlulntionol Fluid l)ynamics 34-2 4 
AM "rlteoiy l< O.si¥JI ofhnpeller Pumps 4·<Hl 4 

AM llxr>erimtnM M~thods & Analyoi$ 34-2 4 
AM Applied Nitmcricol Methods 34-2 4 
M /\dvarlc~d Eut;inc.:io.-1'ins Ma1hemalics J. t.() 4 

, \M AdVllllt4.' tl Sr.lid Mcehnntcs 3·1.0 4 
AM Mini l'ruject O·<H 4 

'l'otol 36 
J!:lectl\·es {Any Fh•t) 

Al\>l Hydrornwer & Uydr~1uli~ 1\ub;nes 4.().() 4 
AM Fluid t•ower Conlrol 4.0.0 4 

MJ:: 1\dv:mccd ~-~ Dynamic~ 4.()-0 4 
AM llouO<laty layu·n\OOIY 4-0-0 4 
AM Multiplwoo 11ow 4..0-0 4 
ME Oits Turbine &dell'ropubic.Ml 4-0-0 4 
MB '11tcrnW'I .. ffuid Oyn:unic,; 4·0-0 4 
AM Non-Newtoniun Fluid Flow nnd A11plic:<tlioos 4.0-0 4 
Ml:' Fans~ nlmvc~ ultd Compre$:tOr.s 4-0.() 4 
Cll Envirwuncmol FluhJ M~;cluwics 4.0.() 4 
1::<: lustrumcntulinn & <:ontrol 4.().() 4 

Tot•l 20 
AM ·t h!!$iS 16 

Gr·nud Tolol 7l 

M .Tech. in Jiluirls F.ugiuocring 
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Progrnmmc Structure: 

M.Tech. (Fluids Engineering) 

SF.MF.STER-1 
Cotle Course 
AM Advuuecd 111uid Medumics 
AM Hx1>erimeotnl Mc.ll•t.XIs & Anal)'sis 
M Advat•cOO Rugin~triug Malhernalic$ 
1\M A1>plicd Nuoncrleal M<thocb 

I!J<:eli\-e-1 
El«:ohv-11 

SRJI.I'RSTER-11 
AM Tmbtll~nl Flow 
AM Theory & Oc•i~u oflmpeller Pumps 
AM AdVOJICe<l Snlid Mechanic:s 
AM CutnpiUitlionol llfuid l>ynantics 

F.lcclivc-111 
Electh'<l-fV 
Eleclive.V 

SRM K'>TJ-;It-111 
AM Mini l'rUJ<d 
AM The<is 

St:ii'U:STtR·fV 
AM Th<sis 

Tolal 

Tolal 

... .,,., 
Tolnl Cn:dlt 

List of F.lecllvu 

F.leellve-1 & II 

L·T·P 
3-0-2 
3-0-2 
3-1·0 
3-0-2 
4-0-0 
4-0-0 
20-1~ 

H·Q 
4-0-0 
4-1-0 
3-0-2 
4-0-0 
4-0-0 
4·0·0 
27-1-2 

0.04 
0-0-20 
0-0-24 

0-0-2-S 
0-0..25 

\..oo~d!!:•'-------- Course <:ud6 Couo"Sc 
AM Hl'!lropower & H)'lrautic Turb,!ines~+Mll:;• ;g.· ____ 1!:1~oe:!:m~>0~-1·1uid oyunnuc• 
~I 1'1uitl p.,,.,, <:oootrol -·· ,_~ Advanced Gas Oynonlics 

Rlocfi,•c-111, IV & V 

Co·"ll'• 
4 
4 
4 
4 
4 
4 
24 

4 

4 
4 
4 
4 
4 
4 
28 

4 
4 
H 

12 
72 

AM Non .. Newtonilht t'luid F'Jow and ' Mfi F~nl>, "ijf.Q,~rs aud c'o.l11)fessors 
Appli<111ions ·-..:;------1-:-::-:-:-----:::--=....,.,,.-::-:-

AM -- · l!~motlA<t la)•erTheooy Mil Gas1\trbine & Jei .Propulslon 
[...!!1\M~----'M~ultisllla,;e t-"luw EC ln~h:l~!~.~~nlt~liun & Cuulrol 
__( .. : '~"' .ll~ ooWoo"f"l'<l"""'"'""'· ''; .,IQi):! uid ~e~~.:'-!·h~u!!ni~c~s _.J.. ______ _ 
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Course Code: AM 

Contut nouri; L: 3 

Counc T)·pt: Core. 

T:O l': 2 

Ct~~une •tlUt: Ad\'ancrd Fluill Mcch1nks. 

t.:o't<lit: 4 

fCtnminatio•t Pl411trn: Cl•~~ Tcst-r (JS marks), Class Test·ll (IS muks), EOO Sem (40 m;nb~ A~igtuueut (10 

muks), Prncti~l {20 tn.uh). 

rro•I'CllUisilt: Ji.'l'ech , level know1ctlg<: iu I tug;incering fluid MOCIIflnl¢.,, 

Objet fi'Vt u( the C~n1rsct Tho rnnpo:-;c uf (be courso, i• tn dcvduJ> eu. uudeuiO'Indina, <'If fluid mec:Wmic~d 

pherl001CU3 OJI the bnil uf a (lifYertlltia.l equation ronnulatk\11 of the Clqmation:. uf tlV'IIiM, Tilt GO\Irso bn.N~JCI~ 

Chc bu.ic knc:m1~dsc o( rll.lid tlltebluics ::and u:i'~ C.Jlrcr-it•IICC or t«hnolos~lly impurtar\l Uu.id phtnomen.a. 

llt t:alls o( the Course; 
. 

Sl. 
Nn, 

Patliculart 

1 

4 

5 

~bttlft.Wrirni & Gmy(llilfg tgl;'t: ~t~ri~dC31 it coutlD 
l..::r~rongion «))rdinntes:, ntltl!rl~l clt.ri\':tti\'H, cuulrvl vo 
tll tOJent (RTT), C:Oil~CVIl(iOII or Hl.'ISS, ntOilll:llhll'll JU\(1 e11e 
Navier··Stoltc$ c~uHiiOIIs-dinCrcnli:t l & inkrl:S"IIl 11pptotach, e 
c 1.atinns Cor Ncw1ooiAJt fl11Kit, houndJuy conditions. . 
PotCJII(al 1'10)~ .: ~toke~: stream func(iOJ\S, solution or I>Oientia 
llow aroun<t o Wrp t-d:~c. fluw Jltftr o blunt nose fo1ce aud Ill 
and .sphere., C'tulfnrm•l lrulsiOa.mariom, Joulco"Ui fran:dOnnat 

uum meil;ods, F.utcrisn & 
ltultt~. Re)1lolds' ttalUpun 
rgy, constitulivc cqu;tliUI\$1 

ner&y CC{uuliuns, gu,•etrliu.& 

Tetttlls1~~1. Jlow in a stc.tnr, 
Ull'li:Ut on a circutnr cyliudcr 
ioDS, lilements of ,)irfnil and 

wiru; theory. 
flow, PoiseuiUe flow, Oow YHcotu_J_Rt.JlPnP<mfWr t'kn..": 'F_ucl solutions for Coucttc 

b<lwrm rutotin;: t ylindeB, Stotu• W.l prubiM\ Stokec<' sc<Ond 
between para11cl •ur(tC'es., P~g~tion.puint Oow, How in 
cNnud.s. Uow over pOrMJ~ w:.IJ. StoJcn appro:"Ci.m01tiou, tOlatl 
llow u ta here ~~''<I cy'linder, O.sscn'l awcu:\lmAdO!l,llelo;~ 
'fitrhul!f!ll jiOh'J/. cout.'q)l u f Kcy•lold$ sire~~ mean now t.:C{mt 
ll:e<:uy, turhulc ul lxlluHI\uy li\ye•~. drag ~~~d n:,;i~tbmcc lnws, 
wake, rurbuletLt 'ets wake-s a!•d. shear ~~~rs. KohooKorov h)'Y(! 
humdrtt:(ioo lf'!_ _r .mnf'I'CUible flow: bJtrmbtdiOJt;_ Velncit)• o 
ph)':':ical difCcrcn~e bctwcc·n i.m.vmprtSs-ibl~ ~lbsonie 1nrl ' "IX: 
speeds. dirne:n5ion1ct-t vd!Xily, concepts of .static aM ~tai 
waves, finik\ ~hnelc and dctowllion waYtS, tOn•lOund \\'1\'C.S 
WIYC'-, sbntk nlbts. Ont·ditUCJb.icaoal isenlropk: 1\ow, nom\.1) U 

probktQ. pulnling lie> ... 
con'Yer~ocnt :and di~rgea-c 

oa -.pherc in a llt1id, nn.iiOnn 
haw flow. 

tiou•t Pn:utdtl tnixill.& len&th 
lnw of the wnlt, law <'If the 
the~s. 

f souUJ' und it$ impor11mc-c, 
unni.c lluw~, three rercreoce 
n•tion para.melefs. Ptessure 
' Analysis or piston cxcito.l 
oc;ks,lbyici~t flow, I'IIIIM 

no~. . 
-

Sn"~es-(ed Wtadln(a: 

I. ''Fnnd:mtenl;,l Mci.!Jumic~ of Fluids", l. U. <.:urt1c. 
2. ' 'Advt~nocd Fluid Mecbnnk!f', K. Mumli<lh::.r &. 0. Qi,~w-u, N:uosa fublishio~. 200-S. 
:t "J)ouud:uy layer't1lcU£y",IJ. Schlichlillg, 6th Edition, McOmw·Hill lnc., 1986. 
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4. "'f'und-3mcntwb ufflukl t\ieclJaulcs", U.R. Mntu:(m• O.F. Vuung & T.JJ. Ok.Us~ 2nd Bd., John Wiley. 
S. "Vi.5C'OtUI Flui.tl Fluw", F'. M. White, 2n.t )l.(litif\n, McGtiW·llill. J991. 
6. "f.ound•rioru orFiuidMcdllUlic.'',S.IV. Yuan, Prenoio"lloll IDdia Pvi.I..W,I'Icw Uelhl. 
7. "louo'Oduetioo to ~luid Mcdllnic<" , R.W. Fox & A.T. Md)onokl, s"llditiou, JohJl Wiley, 2001. 
8. "'''J\xbulen1 'Flo\v'', R J. Ct1de, r Edition, New Asc fnCcmadioual Publ.ishas. 
9. "Fun rbnlCOtal M ecbiUJ<t of fluid$"'. Viclnr SlrteiC:t. McOrnw .. H iU, N.Y. 

CliUI'SC! Ctnlc: AM 

Cnnta<:t Huur1: L: 4 

Count T)'fle: C~rc. 

T : (I 

M.Teclt. in J'luids engin..,rillQ 

Cuune 'l'ltlt: ' l)uhulent r:'1ow. 
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Enminatiuu folltno: C:lo<1 T<>t·l (20 nwk•), Oo« Te.\1·11 (20 uw:ks), liutl Sern (40 m>rb). 1\Js~•ol<'tll (20 

nwks). 

Pr.,.requlslle: AM 

ObjtCU\'e of tbc C0111'.JC: Thi\ C\mr£e gives a detailed dc~c•ilttH.m I)[ tutbuknt no ... and dc~~ermc.- :t Vllrious 

ntethods of nnaly2iug aunt $0h.'h\8, tud)ttlet~ee. 

Dthtits of fho (;nu•~c: 

Sl. 
N.u. 

I 

··-2. 

3 

.. 
-r~uti(\1 

lnlrqduqkm 10 l'.!,.•'htlltn~ Tfwsilion of flo W$, Oris'n of tlltbuk:ottr ib COI\Sequeucea, 
\Okts .t::qu:.tWm, physk~ or tutbuknl mol ion, 
of ntagnirude· Koltnogorov :mtln. JWiopic 
ualinrl· concLltiou and ~pcClrurn. IJneer 
ysis. 0)11ilfl1ic.J Spklus, lnttoduc:tion to 

PhcuOinttl610!iQ11htQOQ of 1u1buk:u.."'e, Reyt 
cbaracte~istit «alec u( lwbuleuce and order 
and llonW)8.CU toll! aubulco<e. EnerJ;Y l!q 
lnst•biliry Th<oc:y, Nunlioocor Stabifiry An>l 
Ot::lOS.. 

Dt:!J."mla. g_£ i«t::~£1l'il~·: Vorticity dynamic s· .R~ynolaiS"" ~trc~" a~ld var1icil)', vorlcx 
cuerg,y on~C1 mean flo-w. kinetic cnt:tiDo' of 
cnt flnw. 

slre1ching, mean vnrcicity e-quacion, kin.;tk~ 
nucluatiou~ N"nvfer:,Srokc's cgualion for turbul 

- f10w1 inw~.tl111ling ltcat lmnsJtr· wall jet 1\ncl 
r and huoyaney clTccls· il¥ ~llu(;(uro,; wnkc. 

"f).t_rbulenJ..$./tml' Fl,nru· f"f-.:c Shear Flows- jet 
pl3nc jet... itx ~huelun:; hu'bulent mh:ing l:~~~~c 

C:oni'-CI 
Jtoun 

6 

s 

~ 
fln\vs;_'._vaU.boundccJ )bt.:ll' Oows- ~tS Stl'\10(\lr~; I xmndary J,t)'tt l ltJ\vs; thermal t>l!!_nMt ··- i---,,.--1 
Exptrimr.~ttqt l ffluri!JIU!f nf 1}/l'b«lettt flour: 4 Photoaraphic tec-hnique, tr:c::n- tccho~~ou:, s 

s 

6 

prt"SSUte J»r~ sure:tt"tel 11, Hnhvtrc au:J bot· film auen'IC)fneCl'y· awinciplc, Cillibralion 
medoodo!o:y nnd dolt rodloclion; Oigi"'l Osoi tt ... opo, Spc:clnlno onalyzer. M11lli•lo:om~t 
probes; 1.....-ll<IOOicr \'tlocimc!!;l (LOV); l'at1 ide ifiY&e vcklcimerrv (PIV). 
Stnti>(inrl ?1tn1tll=\ nf 'lllrhulc.nli£:· Turbo 
Turbulcuc~- KormlJr llowanh 'Equ:ttinns. p 

k:nl tllffi~n, 11omogC!:;.cOU$ I10CI'opic: 
tobabifjty Otusity Function ApJU03Ch .. 
of Tl"bulo:o""', ~ope's pdf Mllflcl, Pmr><r Luudsa.en's l'heoty, Ctui•18'A Kin~lic Theory 

Orthugu11MI JlcGO•Uf\n~ition Method· Ortbugom tl ib~is, HrSl Order Synem, N<wier·Stokca 
s\~lcm. 
~(()c/I(,SI/c. Me:~hQd,.. c~;h~renl s h, lct\U'cs, , VnvoJet 'i)1l•;3fonu, $;h)~j~;.t ~lic C~tinulliO ll, 

s 

4 
l'uudo-Pinw VisuAlizAtion Lrurr.m.•ian nlt311 :u 

7 Dqbyhywa mqdfth'tw; J.'h~IIOI I'Iellnlogical the 
'l~~'O'.chco. .. -----.,---..,--+-.,--
orics of turbulcm .. -c.. gene.al QOnuuents on 1t 

hubuh:ncc models. Method of .solving turbul 
(ONS), l.at&o..:ddy simnloiK>n (I.F.<:), Reynold 

Cl\\ oquatiOu$<- J)iJ.'tCI OUU\erie.,l s.inUIIOtlon 
a avera_ced Navier ... 'Stokn equ:1tion (RANS). 

k~ model. Tinbulo:nce n'W)(ic:la: Eddy viSlCOS:il 
t\kly •~ily ond n""in1 Jou&lh modcb), w 

y modtb ·tc.Ju t"qUa1iou modcls (CNKI:mc: 
tc c:quat'ou models, m-o equillion models~ 

~-
8 

keynnld.•.!'J'es.• '"""'""' DIUokb (RSM}. 
Ael'lktltitNJS u(litTIJitlt:~lf.'t! HJOdrli11g:_ (.1lonnol ~nc.{ 7'~Urc JVadi.eot boucdnty la)'tf 4 
Oow, Oow Stj)iU'nl1ou~ diff\J.S~r now. hill flo w, rotauonal Uow, duel llow:s. lluc1 willt 

.curvature dfc:cls, ¥1:agr~tion point_~ow. ···---
- -

Sugge1ttd Re·udlna,r: 

I. "Tutbulcuc fluw: AIU.Iysi-t, mea.~~;urement :md frtditdou", Btn.nmJ, ~.S.ud Watlace, J.M., John WHey & 
Son., Tnc., Nc:.w kncy, 2002. 

2. -nutmknc Flows:", Disw•~ G. "'"d ~"-<W"rJu, V. Naro$8 Publidling. 2001. 
l. "'Twbukut ft0\\'$11 (l.,. td.), Garde, New Age lu\ttmliuna1, New UcJhi. 
4. • fmtoulenee",llluu, McO .. w HiD !no. 

Course Cotle: A.\1. 

Conlntl n ours: L: 3 T: 0 P: 2 

Course Type: Cor~. 

CouucTillc: Cumputatitln.all·1uid l)ynanue.-c. 

Co·cdtl : 4 

'ExanlinfiUuu PHHUJ'I: <.:Ia~ 'l'C$t·l ( IS marks)1 Cl:~u Tcsl·U (IS mark:s), JinoJ ~cn1 (-10 mark$), ·re~c.her's 

Anmnt~nt (10 "''"~ ), l'roclic•l (20 n>~rks). 
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Pre-requisite: AM {Advanced Fhtid Mcch:)nic~) 

Ohjcc.th·c of the C. nunc: 'fhi~ course offers 3n in4 depth knowlcdxc of compuUtlioual mcthot.Js nonnaUy used to 

g,et results: in various «lluplcx probltu.LS of fltaid. d)'lli lltica. 

Details of the Cnun~e: 

Sl. 
No. 

I 

2 

3 

4 

5 

'6- · 

7 

8 

9 

·--·"· .... Parlicuji;;·-~-

pnglc it(~_Qjf...f..Ji. fnlrcu:tuetiou to CP'l).'iote of<.;Fl) ~~~~~ its appli c.:ationi, fitturc ofCFO. 
.GQ.verniug eqtlf!lff!H-!.f(;£ :d n,LFlt~ifl tlvnrm:;c:r: Model i ll~ of Iluw , coolrol volume concepr, 

ocily. t'untinuity equation, J~uh:ct;mti;:~ l dcriv;U'ive. physical rt\t<'lnius of the di\'Crge.ooe of vd 
n'tt>Jnt:.l\lum cqt!l~li1m) (;ncrgy cqt1:1tion ~nd its «>ltservMlou fonn. J] qualiMs fur visc<,u:c Omv 

tliou). Different fornt(. of (Navier-Srokt-~ ~.quatinltl\), equ3tlniiS fnr luyj~id Oow (J:uler e(LU: 
UB's i.uiril'l and boundary conditions. 
A!n!?te.mmical propen(~~ .91 Flyid dt•Jtumic ~q;,t;iium·: Clu$~ificai iOQ o( p.1rti<~l differt ntial 

r.d h)1)ed~lic equations. 
od< (FDE'<). Taylor series 

equatiOilS (l'l~.ll's)- linear vs. oou-Jinear, piU'il\x:ilic, clliJ11ic • 
Oi.screrization of Pl)fl's ]lO).(.iC. a~pectc; or Cinitt difttn:nt.e m.c:lh 

mcrical errors.. ~ud ll<>IYHonli~l rtnt6!tfitllio.n".l}?<~ liell•ud i!!~!ll~l Approadt..,, nu 
&IJrfi9,~~~:_s[_e,amiNJJlc PD£~-.: Von.Ni.•umann stabiliry anal ysis, CI1L comlitiun aod 

plicit schemes. COJlSiste•tey. 1ll••foc1·Frnnkel method, Fourier stability an31f$i~ of im 
Solutions ufr[ljP'it: fl)b' 's· COU.\11;rgc-llCC thcortn1, relax-arion techr \ique :tiki it~ m:t witb low 
s_e~~. i.nvisckl .~~2!11(c:mnlc dircclivn imelif.:il (ADQ lochn~te. . 

; ·Fir~ I ,~;~~iiid difference 
ltl selected applic;ations. 
n method, Mac~C"..ormack 
IS, 

S,hltimu nf I11•Mrbnhi: J•oJrs.\·. Explicit merhods- FTCS scheme-
method, Mid·f'U'IiiH 1 ~31'1 fre"ls IYICthod, J.mc-Wendrotr method •• 
Jmplk:il methods Fully implicit FTC.S metlM)(I,g. (;nwk-NiclwJ.su 
~heme tu1d ~1..:\:tcd u~lh.-utiODs in solviJJ&.. b.owHiory layer .<s.~.~atlu1 
GJ·itl Gruem.ti9.JI.: o~neml tmnstOrmaliOil of the equation-.. $ and J3cobiai1S. rwc·$ of 

fitlcrl c~ordin:.te systems. 
erofi()n fOI' t'lflvier·Stukes 

Met icc 
grids, grid gcncralion nwthod.s. Coordi1mt~:: sfn:tching, boundary-
Elliptic 3nd hypethe"l lic g,r·id ger•c.r·cuion method, orthogonal grid gen 
~o.:guatiuns. 
t'r'nUc rkwrat ywfllrx/,-.· iu CFD: Sr;;)~i; :mc·l -~~eak formnlatiou of b OLUld~r)~~i;,C(( j)roblems 

in1plcM<.:nl3liou ('If' F.&\1 (BVI>'s), fu1ite elem.enf intcrpolarinn. finite elcmnt widl continuity, 
i11 CtiJ) 11nd :;:ult.tt iuD. 
Efllife 110/mm? '~!ct.~lt()(/ i11 C:7'D: Fi.tlitc

4

;ulunie"dtscreti7.o1tion, &tow .etric \.'OL!.!i'in•i.uts' Oi FV'l\1, 
irst~otd~r upwirx.li.ng aud 
~heJUe-$ (TVO Scllcmc), I 

"FVM for tluee.dimensional Uows. evalurdicm of vi$cous tcmJs, t 
centra) difTC-I'Cn<:i•lS schem~. high resolution finitc-volun-.e U)'I\Vind 
.:nx:c.:lral resolution FVS ~l.tente (Q!:J!CK SCII'.:m;;), 
Solll(lg.(l l<."l'Jt,irtu(:~: g,{.Nuvit:r4~'tg_kg_ m,ugtiOIIS:: Stream ftmctiun, 
,,,~dimension:. I Oows, solutioaa uf:dro::um function eqtl<lliou (SFE), 

\'urriCTiy fonnulatlou for 
wa11-vonieity es·rimadou, 

solution nf vonticity tt.lnsport t:<Jtratiou (VTE), ;c;oJutil\1\ of Nnvi er-Stokes tqu.stion.~ U8ing 
MAC ou.t~ SJMPT.Ra_tsoritlni• (prc~:mrc corrcctionJ.echniqne). ··-
/utrot{udt'ou tq owbulcucy Jllfld~ling~: R~yno1ds av.:ragctl N·S tq\1 3tions, various ~~;tbult:nt.:C · 

nLiitions, p:uaboloid N-S 
\113tion, Sllb-tr·id models, 

models- mixi.ug le.ngtl1, k-i.]l.'~ ilun, Rc)'11olds stress. Oounda• y cu 
et:tnatiou.5, direcl mmlCJ'kal sitnul:lliOI'S (UNS) nod brge-eddy J:im 

... (l:Scudu.-spcctrnlmethod, tX31llJ!!.~ .•. .. 
... , __ 

Sugj:!~tc-rl H:eadi• •g~·: 

<.:on tatt 
.IIoun 

4 

5 

5 

5 

5 

4 

5 

5 
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I. "C.:Omputntioual Fh11kl Dymunte!':, The R.1Sics. '"'ith ApplicMiou~", J.D. Anderson, Jr., McGnh\'4 HiU, 1995. 
'2. ucomputa.tional l'edwiqucs fur f.luld f>yn:~mics Volunte I & II .. (2r.d edition), C.A.J. Fle·lcbcr, Springcr4 

Verlag, 1991. 
3. ' 'Computational P'htid Mccl~nic,;~ uud Heat Transfer'' {2"" tdilioll), J.C. Tuunebill, D.A. Andcr~un and R.H. 

Pletch-er, ·r:~ylor Jnd freucis, 1997. 
11 ... PrinciJliC!\ ofCQtnj)'lltdic.mal FluKI Dynami~". l'. Wesselirt.g,. ~'pri.u,ser4V~rl~t.g. 
S. ..N\mlericnl CotlltlHialion of Jutcroal aud Ex:(ern:.1 FlO\~·· (Vats. J & ll), C. HirlCla. Wiley huenmliunul, 1988. 
6, ''Cnn'1n•t:ltionnl fluid Uyunmics for Hnginccrs" (Vnl~. l & l f), K. Hoffmawa and S. T. <":hian~ t:nglw.:cring 

Education Sysremj '1993. 
7. "Nurnerical Heat Tran11fcr and 1-'luid How", S.V. Pata.nkar, McCir'tl\Y·Hill, New York, 1980. 
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3. "An lutc-oducti011 to C"tttuput.u;o.oal Ffuilt l)}onamk:s; che Finite Volume Method", H.K. Vtr$eeq and W. 

~ulala><k<•O. I .oti!UOilll S.:tcDiili< & Toohn!c>l, I~A<kli>on·Wcsley, 1996. 
9. ''Ulmp~Uationol M tlho<b ror l'l•id ll)mma" (3,. «<itioo~ i.H. ~-;sa ••od M. Pem, ~rinser, l()()l . 
10. ''Fuodarntnt.ll$ or Cumputallon~l t1uid D}onatuics .. , T. K. Se-•liUJ)I:l, lJnivers&lies Plt3~.11ydet11bld, 2004. 
II. ·~(;on,.l\ltstiouaJ Fluid F&ow and Heal Transrcr" (2..,. edirion), K. Murafic:lhar llnd T. St~adar~ul\j-.n, Natnsa 

J>ublishiug. 20~1. 

T.id of Expcrhncnu: 

(";1id cencration (mc,shin&) ond &o)utiull$Ofg,overning equa1inn11 u(171u)d dyu:uuics are to he ce~rti«< oul with help 

ofpt'otr-:.nlnling,. 

t:Oul'~e Code: AM 

ConH\tt Roun: L: • '1': 0 P: 0 

COune Typ<: C<>r<. 

Courso Til let ll"'"'Y & I ~;g., oflmpeU.. Pun..,.. 

Credil: 4 

R.:caminafiun J'AWwn : C.lut Tc:"t· l (20 IOo'lrk~). Cl3ll Test-II (20 anark$)1 t::nct Sem (40 n~·ub). As:::.ia,lm•Ctll (20 

JHUI'""<;). 

l 'r·~r~c,ulsU~: U.Teeh. lc,·cl kn()wlcdgt lu H)•dr~ulie Machinery. 

ObJt-c:tive or tltc Cuurse: '11tc f)Utpose of tbc <.:CJUC$C h th te.Jch 010 appUcalion of law~ <'If nukl me<:h:mks iu 

impeller ponq». 

Deh11Jt of I he Course: 

Sl. 
No. 
I 

~-2 

3 

4 

5 

. 
6 

-.; 
7 

8 

.. 

- .. 
Partie ul:ars 

!J!.~h,t.·fitm · Cl:usiftu1fo11 Or I"UJY~u .. IAyou nit purn{ls, head. di.$4;hJf¥t::, t or rc.nOOyu:al 
, nun·ditUt115(o 
e. Ulente.nts o 

IX>Wcr and elliciCJ'l\...ic:¥. l>i•nensional an1.1lysis oal p<'lcanleten . oouditlun of 
similarity. ¥pccific speed nnrt its &ihro.ificttnc f pump .. '~.- impcllt r, casings, 
diffhscJ¥ etc. 
ft.mtrffirval Puuws; (:lu .llifiealion, sing. I~ ., l-$ta_ge punlps. \.Vmpu•·• iiU~. ~~:e ·ai,d .m11t 

S'l r 1 Thonms ca 
C\tUIIitiw'IS, tbeo 
Of bJodu, l'f<SS 

in in1peUer 1•~ 
nd SUIJ.In&. 

I primi.n~ .. pre,.~ure •l~e in pwnes. cilivitt\liou, NP 
Plrnr tllr'OJ,Ifl' huur·l/rc; Hukr'~ fundamental 

vito.ttlon fac1~r •. axial l~ru51 
relic:al head f(M" an infiuitt:: 

nuntbtr of hl~Jc,, i.uf_lucocc ot a finite numbef ure ::md Yducity dislribuliou 
in impeller pJS$¥)ttJ, innuencc of c&rc.datiun uges, influence of pn>·whiri 
QU bad dMJioc or bladp outlet !!!!!2 ~lallit~ . 

he ~&.Xial tkJw U Arinl & Ally¢ Flqw 1'\e!!m.· GMmelry of 1 updler Yan(:S, e~l)C'rimcut~l 
design f:n.1nrs· iu~llcr hub ratio, ehnrd ~l' or \~nes. vane eut'VJfure 
and thiekne:s..\. A'rfoU Cb.eory uf ~:u¢ HcJict.l lt:!l pli1UI1~ 

cllcr sbap'C';S., in1>eUcrs wilh 

Aci1•s ratio, mmlbtr 
punps 1ud tfia&ou 
evohJ1I.,,, nr imp 
tgu cnkulttion 

f•Jmeffer Dqb:u.· (icotneh'ical \'tlocity fic.hh. 
blitdcs of :~i11gtc. Dtw1. double curv ... lurc, tks or 1hc imp<::Uer- prl.lleip:al 
<limcns-iumc, Blade detigu- blaclc Murf:o~cc nrc" 
ctctcm1ining bJodt fll~le fOl CCI\tl'ifitgal and 

efticicucy '"'" •~>«if\c 'l"'!:'i· 

nd hla~c: angles., melbotl or 
. Relarinu betwecu ovt:ntll 

, bllldo oh>J>O • 
axiut illlpt.'lle~ 

fullJf!. CtJsiJq;:., Flow" lh~o:- outlel of lhe impe11 g, volute desig.n for ())>tinl;,m e-r, vnlulu usi11 
.cfficienc:y. circulat· vuhdtt. ~rossover. diffi•stn riiS.ion rings. 3Xia I diflbU'rs. 
Ppm Q;mw rrril'lch·: \.W!ifiea.rion of char. -dimeusiooal cbara«eri~tic;s, 

n casintJ and dJ! 
.;etcn,ll~. I'IC'Itl 
nily .,, cl~IKierU 
.e. op~imun1 cffi 
ond perallc:l. M 

pu:~ optnlk'ut 01 nrt'-desip co.nditiotl~ am 
C:Urn;$, flow conditio"' ~ondWs, 10 d 

· tie cun~ iso·ef'T~ency 
reicnry, inllueuce of flow 

c:ouditions on pump upc::n.liO«at. Pump in ~triet a~A:!Wlg o( pun..,s 10 <)"1011> 
dlancle:rblk:~; mnlli·IIIKC pumps. Losses ~n Jl ·thxb:ug£ cmves. ""'!!"· rotol bud 

bmcnlblc pmn 
:r,>, cireuiMlug p 

t!J!_»Ja.ft>r SfM'(al d!ljfcl.' ll\.'q)\\'tll pump su 
Storage. pump. turbine JIUU'f>. hoiler-IC'cd pun 

p ond verticolturbino pump. 
ump1 COll<kl's.~te punlfll Mu· 

clog pun)i~ lllAriDe pump, solr.r .. iming pun:.p. . ... 
-·- .. .. -. 

Su~~eslrd K~atlhtiJ> 
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Hours 
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I. 

l. 

3. 
4. 

s. 
G. 
7. 

¥. 
9. 

••Impeller Pua~:.", Stt)Jht~t Li~rklcwicz r.nd A.T. Tro~kohm~kt, f'er~nmon P·rc~s. Wal'~w. l!)(i.S. 

"CcnnrifUJ,>I and Axiol f1ow l'umps· Thecry, Oesis• •nd Appli<aoiou.•"· A. J. Slep>noff, Juluo-Witcy & 
S<>os, I 9~ 7. 
"t'Uil\)$, Fa••~ and (.'o&npttll..~urs", A. de Kovats and G. l)c~mur, Hlac-lcic & Scm Ltd., Gltugnw, 1958. 

''R..v1od)'RlUUjc Yump O~~;~~;i&nu by R..K. 'J\Jrton, 

(.Mouigliltool Pu111p> &. Olowc,.• b)• A. Unudo and J~ish 1...1, M<lropolitan Jlook Co., UcMoi. 

'"Pump Handbook•, 1.1. K~ras.<.ic, T~ttll MeGmw J fills Ud. Ne\v Oclhi. 
"CritiL-al Asp<eels ln RoiOrl}'l~mic t'umps <111<.1 F-yslem.,•·. KK. SrivaJIO\'a~ TccllO l.!ronnntie Resc)rc;h 
Jn~tirutiou , New Odhl. 
"llydraullc Mocltin«", Jagllish J..-.1, MelmpotiiiU1 llMk Co., J.JeUoi. 
..Buicl MC\:banics sud 'llloernxd)'ruunk~ ofTmbomJc.hinc-1)"", 4*1:dition,.. S.LDixon, 

DllHCr\\'Oith ·IUtd H t:: iiiOJl1Mln, J998. 
10. ..Hyd.r<4u1ie rne.ebi11e"'', V.P.Va:c,amlani. 

Co ursc: l':C'Idt: AM 

Cont~tetllour.-: 1.: 3 

Coune T)·pr: Ow·t. 

l': 2 

Coune 'l'lflt: Experin--.:-ulD( Merhodt & Anoly.sis.. 

C:o•tdll: 4 

Exoouluntioo J'ollern: Class T<ll·l (IS mnh), CJesoT<<t-n ( lS math), Ewl S.m (40 to.oo1<s). 

Assisn•ueut (10 on•rl::!<),l'"'cticnl (20 marla). 

rre-,•'tfJUl~ilt:: NU •• 

n 

ObjL-tflvc oft he Cour.sc: Tl...: CO\IJW highlighlt the n)('a~urtmcnt t«hniqucs of VJtrba.s pby:siall l~r.lllXlm Mel 

t}M, related systtul hwoJvt.:d in txpcrinlc;nrul WtH'k. 

n~rnu, or rhe Cuunc: 
Sl. 

I No. 
J 

1 

"3 
4 

~ 

6' 

7 

s 

L_ 

~· 
~Ytll?,cit fiH"!l.tpreyup tl .$l.'ll(m: Dti.Si & cicicctot• lrnnsc..lu..Jcr ole.~~'nti . lnteni\Cdiatt 
toodif)'ino t.)'$tems. h::nuioatins. device~ -.t: • 
D!!._i,·t(«rf dnnfKfif~ "fb.e: o·pplicatioJ1 Of '¥ imtlUI dll8 

>ICihod•. -.,.-.....,.~ 

0113lysis. Yrol.,bility ~naly.i<, VIU$.d:m •tttv.11s, 
ariotJt st>tlsricd m<doodl 1u uper 
ClrtUC di~rributivn, conrt<lc:ft\.'C il 
t..'<{uisition, cl!da reduelf~n and 

lioeat 
r-egre&:sion 8tld T~Disulbuti<>•u. DIU1'1 • O.'(pctimc:uUII 
ltncert:lit11Y 1n::.lysiJot. Method of tejcctlnA oclueu or l.il¥, a. readh\l!, Cltt·sqmut te~t of go 

td cun'e fitting. Mel hods for incr<: method oflt.K' ~qu:u-e, a:,raf\hital :m•1Y$ls tu ·adus accunecy 
t)( Cxp£liR\fi\CS, IXUp!SJiinn of Cl'l'O:r!C in CX ;p:-rime~ts. r:.rrur amlrsH:. Oa.itu. o 
ilJ~jtd'!lfQ o(b(.'tli'tUJICfll' • Jst order, 21N orde 

( DIICrinXWS. 
I 

Ekcll•mJ(tl hlft!tl!rdtlv oft"''l:fl~·~~ (ic:n tlf, (')VCrvicw vf -cml·ptlll)Ol'O electronic f1~1nuncn 
onii'I'IUnk.ttiom tmd AID. 0/A co 

uK>tnatcd unl.l roonual d•t• acqui 
ooutplHet hUc:r.facin¥, inchwjiU¥ e:<ttl'llal c nve.rsiun. Dam 
~ui!itino systcnrs. cnnlllrhwt bctw«u ¥ s.it ton -.ys:k'lms. 
SignaJ pcoccQwg & \lflcfftainty, bloc\: tfi !.C-cond order 
llystems, ;m:.l)'~is tmd nr.,licuri.on or elect ~ors, cumpnler 

ag.raw., time rcspooso of rnt order&. 
romcchanical lransdncm & sen: 
c~ t~nc!_ Autoula\ic c~n_!l·ol ~)'$1Cms. 
rements· high ~nd low pres-sur 

dcYit:e:s. Vtlotity .11"U$Uft':lrle 

l'trtlcle imtlg.e velocin-.:lry. rm.1lh 

CCIIttTol o f ellllCrimeucs •. ~econJin~ t~hnign 

l!DJ!:£1JJ~ Atc:a~·ureu~tll.ll.L t'Kssurc U'll' M.SU -.:s, dynaJnktl 
d•arllCierislia or pn.:.»ute Jnt:l'w.-ina .... tJoa.wite 
lluentOnlC"try, l ase-r Duppler ancmon.Ktry, ·~oo~ pressure 
RrObc<. -
Dftc/ull)!f, ).f(QJUUJ{U!II~ l)'pC$ of lio . uo;.~icnttter, 

nntchcs. roaameter, nu·bint llowmclcr ma,&!t(tic. Om 
'~·-rate n-.elcr~, ve.nh.uo, oril'ioe 
\'Weter. cnrioH' tluwmclcr, \\'eir ~ 
nxasuremcntt by n..-chanicaJ ea. 
ortt-.ermal JY$1tnu. tenii)Cnltun:: n 

T<:nmnrutwy M~.u~:rmrtt(.J' Tcmpaall.ltc c:c:U, d«<ri.."nl 
c:ITcets :tnd by radintiun. IUtt<itot rcsroine lCt\SUICtl''ICnl in 

h~ ~I!C\'d How. . . 
1cipiC ,~r oper:~,ti0n1 type ~u~d its tf/gf;tricql Bgidance .t;tnti'n <,'nugt!:r,• PriJ fix iug, stroin 

ro.sctto:, ,;trli.ut.&eugc.: c~its. 
·resting. caHhrttion & Wncb.tdil:ali-on of · 111 Jl;t:tubwtls uutnnncnfJ, mlional end utlCflllt~ 
like NAHL,ISO. 

M.1'cch. in J'luids llnginecrius 

Cont:ld 
H'nurs 

2 

~ 

6 -9 

s 

s-

3 

.. :-
2 

2 -

·--



 

l 

Sua~tcs:h:d R~:.ttling': 

I. ~·J~perimenal Mctbcxls ror Husineers", J.P. Hulrn:tn, Mc.Ciraw~HiH Jnc: .• NY. 2001. 
2. '"Measurement Sy:tlcun: AJlJlliCOltious & IX~i~u'". R.O. Ooebelin, McOr.nv-HIIl Inc. 
3. "M«hanic:-.1l Mcatureu-.eut'' (S111 c:.d.), i.G. Bcdc.with, l'ear&Oll 'RducJ.ticm, New Delhi. 2001. 
4. f\rl \1rhulcnt Flow Anulys.is Mca&mcmc.nt aud Prt:tlictio••", V. Oem:!1rd, JoJm Wiley, <.:nna<la, 2002. 
5. 'Tti\\})Cl'AIIU\: MCDRUI'Ciltent"(2tlll eel), J,. Michal~kl. Johu WUc.:y & $ems Ltd., NY, 2001. 
6. "Mcctumict~l VAdl\bles M'c;~,.urcmcnt : Solid, Fluid nmi Thl:nn~tl", J.G. Webster, CR(': Prl.!:cll, NV. 
7. ...M_tcllanic~l Mc:.~urcmcncs", D.S. Kuut:~r. 

I .lit or ExprtiDKJlCJ: 

fixperin.ent~ G:re &n b.:: cond•ck'd in t1uki ••~e:h:anic:s lab with stnisti«<l analysis of practical da.ta obtai•..-..1. 

Course C.:ode: AM 

CcuUad Huun: J,: 3 T: 0 P: 2 

Com-sc Type: <'.urc. 

C.t~ur$e Tiflc: Appli.ctl Nuu-.eric:~l Mc.thcxb. 

(:rcdlti 4 

EKllmiu~tiu.n l'GUetn! Class TcJ>I·I (15 m::~rks), Cl:t~~; Tesc.n (lS markl), full Scm (40 11Urk10). Aulgnn}t;nl (10 

n>~rl<s),l'ntclical (20 nlOrkl) 

tJr-e-.r•tquisite: NlL 

Ql)jcdivc of the Cou rn: The couqe impa:ra an idn of COU.Wuction and MSC of lars.e numnic:al sy1tc:rus.. 

Influence of d;.t)lo rqxesenr~ation ;~nrl ~ulcr ~bjttdU((J ou 111.cotirhn-., choit;.-.: and dc:vc:!cp.liJC:rtf AtC' also to be 

und~rSJood. 

Ot fnih of lh~:~ <.:our1e: 
- -----,.---,-..,----·· 

Parrieulns St. Cnnlnct 1 
nnun t 

... 1 
No. 

I Re\'icw ofll)c--;;,OnL'rl~ts C)(H~~nili<tu mJn·icCS; dtim:bt!~riii'J tlt~:orcw. ···- I 2 
4 I 

~32___ ~ower Jl_!etbod (OI domin;,nt, a.:ubdu••linant~~ • .snliiHCif e~c~;~4e!'.'l~l ~··~'!!"•!:!'-O.,..,...,....,..,.,.,..,,_,..,..,.,.,-l-~'-~ 
l)ctcnnlmtllou of e:igtu values Jncl ejgen vcctm· nr ,;ymmtblc n.atrix 9od untynuuettic 
matrix, med10ds ot' Jacobi Given ~J and l loute-1 JoJdcr ''- l .R- OR ~hmrithms. 

4 Numn•itul ,.-,/IJ.I /011 tf nrrfllma diirnpttiai qumtilJtu. ·rayl« S«ie~ method .. P.ukr and 
nro.lifrcd Rut... m<tloods, prtdi<IOr-<om:elur n:ctholb, Ro~·KtoUa wet~ods, AdMU• 
Moulto.n methods, Nbn'lf.·ha$hltwth nL11tods, c:onvctteou ct iteria .. errors aud enOf 
PCOP<'J..'!It ion. Mc1hott• for ~lifT oqnRtious, Gear's metbudJ. tkltu\llaf)'•\":''lue JlrObl<m~ rnr 
ODHs, a(lf)licatlnn5 or c:fg.cn valuts, Fi.uito-di!R-rtnoc n~thods a.<> 1fig.it.ll filcerJ: Tr:lntftr­
fu!X:,ion nn3h'$iS. 

5 ;..;,;m''''hwl 'oJ~ i ..,,,1/ni ·.Mutitil),!tRJ. f1i"'i:Ordcr qnasilinear PD.&, Method 
of ch1mtt:.tt.·ri.stks, Hur~crt~' tQU4tillll , Shncl: waves and ch~mctcristi~. Stability i\nal~is uf 
explicit FL> mctltO<h: 'f•"Gu~rer function. vou Neum.1114'11uc1bod) nUttrix mclhOd1 Wcig.hted· 
difit .rencWg toelbods: upwind diffc:ftncing, lnl)lic il difY'~:rc•~~eir\~ scln~~JntS. Classilkntion ol' 

7 

7 

.l 
I 
I 

~ !~~ud-~d~,·~··o~s~il~in~<~•r~l~'l~lH~k~.~~~~--.--~----~~----------.~~~~--~~ 
6 ecutthmj~ PDP..c:. Oentral appro:ttb. discrctiutio.n iu 'PKC', kttling loa 'ys:lcm nfODP.s in 4 ! 

time. E.lplieir mcabods:~ slnbililyamly.sis; slin"nC$' or rcmltir-.. &)ISkm of ODEs. Implic-it j! 
nletthods; •tahifilr anol).__is. Cntnl::-Nicho~ ~. Stif(!!nltl~ho~ds.~...,..,.,....,.......,.,....,,-,--:~-..,....~ 

7 IIJ'P"•roljc PD&· Mdlud of cluract<Ti<t~ (standard r.,.n..,lalion). Mtlhod or ~ 1 
cbaracteri,tKs {ttliltriJt rormublion), Fiaite·difftrmce schemes. Dispasion-~elation •nHIY'iS • 

uf fi1\itc-di1Tertnco AC!_'C;~II~I<J?----..,..---.,--,.---.-.-,~~~~ ·--··· ·-· .J 
8 Jil/iptff' PfJE.t.: FiniiiN 1iiTcrencc sc.helllts, ltercHivo ntethod.s for Jolvint;. line.1r .!iy$tc:n1l',, <4 I 

Jacobi, Gouss-Seidel1 Sm.-.:~t.ivtt over.re1a~:UkHl, C':nujua,3cc gradlcurs. Opcrntor·splilring I 
mclbod!l Mulli"'rl<l methods. 

9 dl!l!.r..~!l'mufo''Jt~CihfJJ/,J;. -;'\i~tbod!i or'~~~ii:hut rcskluftls, Koylclgii-Rilz methnd, Collncation, 
Lt'ast -~(Juarc • nd 014k:d :iu 's o~.~?d• vorj.n.ripl!.~ l fol'luul:uion of ~tivcn boundar)• v11luc 

M.'t'ech. in Fluid.< l!J>ginccrina 



 

( 

I, 

( 

( 

' ' . 

SuJn:e..'ited Rtadin2S: 

I. "Applied Numerical Analysis", C.F. Gemld and P.O. Wheatley, 5'' edition, Addison-W...,Iey, 1998. 
2. hN\lmt-ricnl ~fnlhenliltics & C<tnl[')Util)g", W. Cheney nu.d D. Kincaid, 5~ C<tition, Brouks/Co!e, 

2004. 
3. "Applied l•arthd DiiT¢tcnlinl Equation~". Paul l) uChatcau ruul David Zaclunann. 
4. ''ParHal Differential f.quatiuns for Sciculiscs and Engineers", Stanley J. farluw. 
S. (•Numerical Methods lOr Partial Difletential Equntions", Williarn F. Ames.. 
6. "Nunl~rical Metf1ods for Elliptic ami P3r;1bolic ParLial OiffeJentiol l!qu<ttions", John R J.cvioon, 

Peter Knabne:r, Lmz Angcnnann . 

List of l!:xperlmeuts: 

Jl~~ignmcnls includ~ both regulnr WJiUon homework and computer progrnn~ning, which mny involv~ 
writing a brief l'eport. Representative problems will ht: us..•·dgnt::d (Q be solved on the computer in Matl.ah or 
Malhemntica or any .~JUita1,1e progr.muning languages such as fORTRAN or !:. 

Cour!ie Co do: M 

Coulnct flours: L: 3 '1': l 1': 0 

C.aur~e Title: Advanced EugUu ... ait~ Mathcm~lics. 

Credit: 4 

Course Tn>r.: Core. 

Exnntinnliou Pullu n:: <..:l1tss T\!$H (20 mark:o;). Class Tes.t·Jt (20 ntarks), End Scm {40 nr.trks). AssignmC"nl (JO 

l'ntuks}. Tt.Hoa·b l ( 10 m.uh). 

P rc-requisilc: NJL. 

Ohjccth·c nf tilt Course: Oe\'clopWw: upplk-d apptoach for solving real life problems. 

D~lalls or the Course: 

Par'lieul~•"' Cont<4cl 
J:loun 

Syste;~~·nrni lf'fe..r.~!Hi~Lc:uY!!tiuns Plmsc Plunc Ouattith•c Methods: 
·-·---·-·- ·-· ... . ... .,. 

(i) lnrtmductiou: Veeto~,Motlces,l::igeu \'alues 
( ii) Jn:troductory exruup1es: Mixing problem invol\•ing t\lto tank!:t. Model of 

(iii) 

(iv) 

(1') 

electrical nefW'(M'k, Ma~'> nn spring etc. 
Hasic Cont.l."Pt :iUd Theory: Oxistence and Uuiqueue$S theorem, 
Supcrposhion principle-. na..,is, Cienera\ Solution. Wrnnksian. 
Hom.ogeneous Sy.slcrus with n \nstanl Co.clncicut~: Pll8~c Plane, <.:rilical 
p._)ints, S lahility. 
QlullitnUve Melhods for Nonliuear Syslen~: Lintari1.ation of nnnlin~ar 
~)·.stems(Frcc 1.ull.lrnnpcd pcnduhun, domi)Cd peHdulnm equation,J .otka· 
Vollcrta Population Model, Vander l'ol 'F.q\IOtinn) 

(vi) Non-holr!?;eneousl.i.'!~.!!~ .~f''"'lc~:n:.:>'::.._,....,._=--.,-=--,---~~--+--~~ 
, l.cgcndrc Pol.ynnminl~. Cllebysl1ey ['olynomials Bessd Fum;tioos und Slrum1- 7 
I Liouvllle Prob-lems: 

(i) Legendre Polynomials: Rodrigue's Fom1ula, G~llCnllillg Function, 

( ii) 
(iii) 
(iv) 

Recurrence rc!nl ious. Orlhogonality. 
Cb~byshcv l'ulynomi .. t~ : Chcby.shc ... Polync)miah~ nr lir~t aud ~C(Ultl kind . 
R<.:lt...CI 'ii: f:\luclil'lns: Uessel's fiu\ctiotl of first twd second k.i.nd 
S!wan;Liouville Problem: Orthogonal ity of Rc~c;d'~ FunctioM, fiour-icr­
ne.~.SA:l Seri"' 

M.Tcch. io l'lnids cnsinecriug 



 

' 
3 

.. 
4 

5 

6 

. 

Fouriu tnuc'&ml l'oo •tier 'J'ra.nsfonn and 7. Tqmrocur 7 
(i) FoUJier luteerol Tllrororu,l'ouri<:r Troos1i1fm, Convohdioo 
(il) J~initc ~ uuriw Sine and Cosine 'l'raf"'~fonn:,'f, Pat"SC-\'3l'.s Identity 
(iii) Fourier 
CM Z....lr.&nxt 

'l'nllll,rorm Snlurinn of POE 
~rn1.: a~~ ics solution lo sulvc lintar rlitl'crcnce enuntions .,,.. {:.alcnh•i Q(\!utiluin 
••lt!ulcJ''s equation nnd irs ~vJution, <ieode.sics, Jsopcrimclfic 1 (i) f\IHCiiOI 

Prubh:n 1,, Seveml dCJlCndcul vuriilbles. 
(ii) l'um:li<:~ 

.. (i~i) ll'millo 
nal involving higher order derivari,·~.:~ 
n's t>l'incill!c. Lagraose's eguatiOGI::i-• 

g; J.i~~~c f!1.2cmmmin 
(i) l'o.rmulo tfon uf pmbrcm, Grophitnl McthOO, Uene.r::al 1iHear p~Ung 7 

~ C•oonical and Stand•rd form• off . P.P. probl<n 
(il) Simplc.r. M<1horl, Artificial variable IIX1Ml11JUH. l>u:>lity Conecpl. 
(iii) Tro•as22 

Mathem:itieil S!ali" 
Jl:ttion problems~ !')cgcnera.cy io trAASportation erublem~.,_. ___ .J-- c: 
ics; 1 
\ Sa1nplins., Tistill)alion or r~ronleters, Confidence intervals.. (i) Randm1 

(ii) Testjng oC I Iypoth~:si:1, Decisions, and Qualily C:anlrol. 

(iii) J\cccpta nee StUI1J)1inc_, Coo~o~~ ... ur r1t, z1 -T"sl. 

- (ivL RlllC(I'i£.J~1. NOilL)\~t 

42 .. 

Su~ntt'S'ted R~dinKs: 

I "Ad\·••>XIII &a;ioetti11J: Mat~n111ici', erwin KnyZia. 
2 .. Higher UWnccrin.5 M:~.t'httnlticl .. ,l).V.Ra.mwa. 
3 .. Adv<tn«d J::!ng.u)t(Jiua Mu:lh\:m~tties:··~ R.KJtiu and S k.k. lyet~gar. 

Cum~c C:ndc: AM 

<.:outAd Rllul'$; 1.: 3 'f1 J P: 0 

CoUI-:tc 1'Uie: Adwmccd ~lid Mctlmnic:t. 

Credit: 4 

£xantinRtinn l'alltttl: Cl:us Ttlt·l (20 lll~ark.s), Oau Tt.~t"'ll (20 tnu.ks). l:!nd Scm {40 &Uatb). ASilisnn~enl {lO 

marks), 'lu!OTial (10 muq~ 

Prt·R!quilite: ~1rtt~lb ufMnltrialh. 

Obj ... dh~ of I he Coune; Tu dc:vc~ 1 c.~ fnk:mctioo belw«tt iOiid wd fhaid. mechanics. 

))cheU~ of the C'"..our,st'.: 

Sl. 

Nu, 

·-----~ YarlicuiMt~ 

"i\il31Ysis uf ~areu: Cnnct)\t of Stress, Slrt."..t." f'.tu~J>OilC II ts, Ctluilihriu;;, Hqu'lltiotlS, Rtr~t 
on a Cicm:r;d l'Jauc {Direction Ct»inc.s, Axis Tran~IOnnalioo, Sh·css 011 Obli.ctue Plane 
through a poir\l, ~uc:ss TransfOI'II)Qtion). l'~ipDI She.s.ses, Sln:n Jn\o-:Jrianl~ Deviato1ic 
Stre.'"~ Odabed.al Stra~. l'lane Sttus, S.rn ' Houndary Conditiuu Problem 
An<tlym oi s. ... in: n.rQml>lious llosr••sion Ue•nit>tio" 'F.ulcri<1nlrucripl;...,fCon..p. 
or:;. .. ;, Sttain C.<>r11J10r-.:nt> (Or:omeuiollOI<tJ>f"IJll011), Cntnr>ribairy l!qUJliM.t. :ib•iA 
t:r.ms(omlAtiun. Prit-.c~>a1 StrablS_. Strain ln.vari.lnt.~ 1)(:\ildoric Sno~ins. Octabodral Strains, 

~--1-!.l'~b::,:nc:,:~tc.llz). Stn:tin Raws 
l StJes:s-Srraiil Kdations: lntroduetiOu, One-Dimcnsitmat"Stress·Sfn.ln R-.:.13tioM (Jdtali:.e..:d 

Tin»ludependen1 Ot~l .t'imc dependent ShCS's•strai.D laws), Unei.\r E:lnslieity (Gcntr~li~ed 
Hookc'K l.aw), Sh'C'.U.Strflin ReJatiou!\hip~ for bultopie nnd Aut'.$Oiropic Materials (l'hmc 

Cnnl<li tf 

I lOIII'S 

~--+¥1ress and PI.Dnc Str.'\il!). _ .. . -· .. -"- -l-- ....,--
4 '~·a..~ ie Fqu~tlion!l ofBiaRrlcily ror Solids: IntrocfuctiOII, .Siresstt in Tcnns of displ8.\.'\:l'nCnl1, 4 

L.-..L'~ 15a'u!.!il!!!i~~u"!.l_l~!lmtious in lernr; .of di:rplaccnu:nt~. Cou'J):.tibiliry cq_ua1i0$ tu Ternu M ·-
M,Trx;h. in Fluids J;ngin..,ring 



 

.,,__;=~~~;;::::=.:=.:=:::::=,==.==~~~~~:;====T== 
Stre.q;~es., Sptc.ial e3Sc'S Or Blaslicii;;·-cqmslious (Plane Strus, Plaue ~train, Poli'\r Co- ·1 

( 

'· 

'· 

•, 

5 

ordinMes), Pri:noeit)lc uf Supcrpusitil>lt, Uniqu.euess of Solution, St. Vemmt~s J'riucirlc, 
Method~ of aJttalysis for Elastic Sulutiuns, El"stil: solutions by l>i~p laccn~ent and stress 
Ftl !t eli~n~. Airy's Str(s.s F\luctioo (Plane ~1r\:ls, Plauc ~!~~n.l'Oi t\r \..o ~ordinate!O) u - ·· 

t'htsli..:ity: lntt(l(ltJction, fJ3sic Concepts, Yie!d Crltcria (Tu:~cil , Vvn·Misc~.. Mohr 
C-0loumb, f.kud:et-l'r~er), Yield Surfrai.'C, cq1sivalc:.nl sht:.'l;\ and cquivi\lcnt stmiu, PIRsli.c 
work, t'low Rule-~l'l:u:tic T•ntcutial, Elastic-Plastic: and plaslic stress-!>truin rel<~ t iuus. Ph1stic 

5 

G 
F'lnw of anisoh:opic tU.11crials .•.... . . . .•. ~---h· -~--.. 1---::---1 
V~coe-11\sticlty aud Viscopl"sticiry: lntr(lcluction, Vis~ocla .. dic model~> (Maxwell~ Kcl,·in- 6 
Voigt, Genernli7.ed Maxwell tmd Kcl"i" model!<), Creep xttc.l rcla){aliou, ViSJCoeln,sljc sttess-
$:ll'3in rel:ui.'!nd!lps, C'r« laws and Strc~s·lifr~s rclaliomhi s, Visco Ja:sticil 
Applkation to Simple Pn.lblerns: 1Uosti<;ily Vmhlem!i, Plo!ilicity Problems, Vi~ooelastiety 6 

R 
cubl<rnS Vi$CI>US Fluid E!!'l'!~ . 

::>olid-Fiuid Jn .. teraclion: Vi\natioJtS (lf cla~tic .stnte-hncs1 Sm:.ll muvcn-x:1tb: uf invi.-:cid 
i----l-'n"''"'io:•':e.'c·~osl~i.~S •.•.•00~. Ryct~~~l.?~~.i~Y!,D.~•,a"'tio=n,.s _____________ --,,.,-,--,+--:::---1 

Tol<~l 41, 
.. ···-·-------------------'----' 

Sut:l:C$1Cd ltc:lc.Jing~: 

1. "A(Ivtlltec<l Sttt.tlS,th <JfMatetit~ l ~:" hy Seely and Smillt. 
2. "Adw nced Meclmnics of M..1teri:al.s"l\y Boresi. 
3. " A(Iyouccd Strc,.\g.th of Material~:" by l. S. S'rinath. 
4. "'11\C(ny ofHiasticily" by Timo:=;hienko. 

Conr$t. Colle: AM 

ContRCI Hom·&: L : 0 

<..:om"Se ·rypc: <.:ore.. 

T : O P: 8 

Cuunc Tille: MU1i l'rujt:cl. 

C•·cdit: 4 

£xau\in:lliou .Pa Ut r n : The a~c~.-·sJTl(;lll uf mini pi'Oj\.':1.:1 would be done iii 1111.: ~;~~d of the IW.:d !ICilX'Stc.r by a 

c<nnmiltce C(m'J.isting of dc:r~•"'l'l t'ICnt.'ll f'hettlly n'ICmb<:r$ of Ar11licd M<:<:hn.l'lics. 'J11c srudents wilt pre~ent their 

m.iui pruj~:ec befun; I he oonunitt~ • the t:ompkt~ mi.ni·proj~l r..:poa·t based on lht work done should be snbmit1cd 

by lhe. shrd~nts 10 the assi$.,Sing committee one week hefore the ass.~sment - tho commillee will ownr'd 11\e gt'C11t$ 

tOr tbe individual sntdeuts iu mini project. 

Objcelivc or the C.om·sc: StudeniS will h:t\'e to identify o mini technicol topic/Jlmhlem 8tXI IO S1U(Iy il tiHJrQUKhly 

before tinnily present it to the examille.ts. 

Ocrnlb: or the Course: 

The tuioi projec·l can be a desigu project, experi.meut;)l project; iudusltil'l problem or oompul(;r urkntt.:d ;.md will 

he allotted to each ~tudent ~eparatel}'. TI1e topic of the mini 1)rojecc fM any $1Udet11 should be llin~n:nl from 

hislh~r tit~ is. 

Course Cud~: AM 

Confnct HoUI·s-: 1.: 4 

(:our~c ' l)'11e: Hkcti\'e. 

T: O P: O 
Com";Sc:. TiUe: Hydropower & Hy<lrautic Turbines. 

C•·•<llt: 4 

Et n.n\fuallon Path'~rui Class T~l-1 (20 .narks), Cl&si Tcsl·H (20 marks), End Scm (40 m::ni<,.), All~igml'ICP I (20 

matl.:s). 

l'ro>rcqubllc! U.Tccb. lcvcllo>awlcdgc in llydrautio Machim·s. 
M.Tech. in Fluids Eugineeriug 
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Ollj~tj\'t of lht. CAurse: 'fhc pmpc>SC' of dte course i~ to teach tbo llppl.ieMion ur bw,. or fluid "'"haniC* iu 

bydr-aulic. rurhh•es. 

DetAUs or t'be C".nurs~ 
- .. 

Sl, Par·ticuhu~ Coul~d 
No. 

l 1/)'t[r() 
Uu_~ ·-· 

(llctuf, lu .. d pm~~r nlmu.~.- Types, JUAi.n (umponcots. Plant load dl.rolion curw, 2 
in.staU 

2 Cr!Jstn 
.ed (.~pACil)\ finn powt.l', SeCOl~d"'Y. P:l)wcr, und load pa'tdlctl~u. . _ 
d .t IJ_tld J rutcr Hammqc T~•pc.11 or penstuck.s nnd their dc~isn eritel'ia, Econ11111icol 5 

c.liamu: '(CT or pen5took, Vl\h•<:-s. Bc.ods, Manifolds~ Efft'Cl of \Va(Cf·h~mmer in ptuslock, 
Surge 

3 brlmtfJ 
hydr.>l 

hmk~ 
4 -udt'otllt!_! f)'tfmtt/if' 'll•rltlna: ~filll(ion ofhc::aci, discba.r&e. pu\~1 :and effic.ie~y or 

1lic turbines and hydm..uniL Cl.'rs.sitKation baKVI nn h~ad. spec:if.e )peed. dcg.rc.o of 
rewin n and dCl;cckln of Row, f~et&y lo»es in a.ubi~ P.tlfCf') QM.T&Y c.qu41tion, blado 
...n:c ._ .. , .... 

4 hnpyl 
rumwr 

s Eerrctm 

tq 1)1rb(1tl';' ll.ntfty COUVetS'iU11 i..; rclton tu1bi1~ ckligu JllH .... n'Cte:rs, desi&n of twbine 4 
, IIOUk:;-~r. . . .. . . 
II (Fc.cu•,·I.Jl 'CJJ.tb.i11.P: Cla!i~i fiCII1ion. flow in tliiiJlet, duign J}Q•~mdt:ts, 8 

tlcl\.m lin.-.tion of' m.eridionMI now, OJleo<IUueusion;sl method of <lt.signing JUWlCI' hlacle.s. 
relnlio nshfJ' he"veen We shlt))C of hlades ond two~i11~111tinn., l Oow withi1l nmnC-1"3. Dlade 
dc~ign 
lX-ria~ 

ing in l)ntoeiHiaJ Mild rotalion<tl meridiQI\ill Jlow. 0Nift n1be.· desii.'ll and orJ>Ikrtlion, 
twbine. 

6 Hm.c..·lt 
a nun 

'tm..fA.'tlul PtnwJ 'l),rh/Jtes: MajQr J·e·rwiiion.·~ and relatluns l:oncerning 1Jtc Ruw within 7 
It(, design p3rt.mckn. now UpStftaU\ and dnwnSfrC'31U Of lhc nmnc.r, deCerw.ina.tiun or 

velnd ly triangb at inlcr :.nd OUII~l of tbc runner. Airf"iJ nlCthod of blo:de desiguins 
<a<ca de ttn•I)'Ks and ll\ )'IC(fornuoc~ loss mech6f1ihm. blade prnriles,. fwces: acting nn 

blodes. 
7 C"tnilt 

Cl\'ihl: 

. 
HwimrJg Tm Mtv!.· Condit.ioa, .;,nn:dy • 1\uhir~e ·.--tlinn - ;, l)'pd. cnn~. 4 

rton coefficttnt, 'Nt-~11. Similarity laws in c:avltatins fu\\YS. Method of c:on·ilal'ion 
inve!i.C 

8 T~P·hit 
iso-efti 
l»tsis u 

I--·· lUibiJ~ 

is.tuiou iu ltydr.:u:!lic "!!blues ~• Jabornror!e." a1\d h>'<.lrooowt>r pl:ants. 
'' l!eJfonurmgt Q«lmctcrt~tic.t~ Main <lb:uaclerl.sllc~ tlllll opet•cuiug ch!lr&cl~.risiin, H 
1Cicncy t h:II';)Cicti,lic,, Dctcmlinnlion or nutjur JlfOIOI)ipC turbine p~mmete¥S 01\ tho 
ful(ldcf ch.'lrttt.:h:tilllic CUI'V C:.1. Dcri\'aliun of the com1l lete cbaractcrislics of prolotwc 

I ·. Dislortecl mode). :sculc effect ~u~. eli~i.cm;y. . 
- 41 . . . 

Suunled R~tlinp! 

I. "W•fcr rn•~r lift&iut.<fin.~, H.K. DO'IttOWS, Mc(Jraw-Kill TJook 0>,. N'ew Val\.. 
2. " ll}'dtOpO""' Sh\octuru", R.S. Vo..tmey, Nanch•nd & Urocb<,., Roorkcc (U.P.), 1992. 
3. "lncurqmn~>le l~ow Machine<", 0.11. Norrie, Ed\\"lrd-Arnuld, London, 1987. 
4. "ll>'<lnluti< Turbh~<:s" (Volume I ond R), V. V. B;ulit, Mllc:T· Rhl1)>•~ 1969, 
5. "H)'droulic Machines'", Jagdi~>:h f.-..1. Metropolitan Buok Co., l)¢lhi. 
6. ''l!lui:d MtcllllJ)ic~ u r~d Tl1ennodyJtamics of1\n'll<lmtu:hi.ncry"', 4u. 1~1hion, S.L.Oixon, Mulh:.monh and 

H Cii\C'rl\;u UJ, 1998. 
7. "Hyc1roulic'liubi.ne", M. Ncchfebi1, McGraw. Hill 1m::., New York, 1957. 

( :ourn Code: AM 

Cuntosct Jlours:: L: 4 

C".our-&e Ttpc.; 61cc1ivc. 

.,., o r: o 
Course Tille: PI'Uid t'OY.'t-r Control 

Ctc~ll:~ 

Est~n~lm\finn PaU<'ru: <.:f•~ Tcsc·J (20 matb), Class Te~HI (20 n1ru·ks), P.nd Scm (40 nll:trk&), A~sigwucnl (20 

uuuks). 

rrc--rcquisUe: Advnneffi t?lultJ Mccbftnics 

M.Tech. in Flu ids F.n~:~inccring 
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Objecth'C of lht (~urse: The purpu)C of Ibis course is lu ¥iYC a tir.st~&and idea of Otaid JM)\\"tr applic"o~livn in 

indusu-i31 hydr.mlks umJ pnNoutk$. ·1 he bborMory clftnes inlfolve hydraulic aud/.ot pneumaric: t:im1it .anai)'Sis 

\vith helpof lralntr~il . 

Dtlalls or the Courn; 

Sl. PArHtulnr& 
No. 
I ./t~troduC(jgu rii"f•lui11J1ower.: hiS'tory;-app1ic.ntiOIII, system wmpvm•aus and symbolic 

Collhl~t 
Hour,t 
- ~ 

l 
t(!orescu!JI.tkul, =-==.--+-·3 PIY!perlits ni ll•vlnfulig fluids; we;gh.t, den!iir)'. speci.llc g.r.wity~ llr~rc, Pascal'$ l:1w, 
bu11c modulus. viscosilr. O.mi31Uination and Fihratiun, liCJ.l Ge~.erarion and C()ulrul . 

J 

. 
4 

Is 
6 

7 

. F.nerrY nud Pqwrr lu ll)'tiiYmtic SvS(qy: Jintrgy and poW. "P.,ti.CJtion ofPoscars 11\\•. 
consc:rvaJiou uf tl1«&)', COt.setvatiul\ of cnus, UenK)UIIi't ec.auatH.n, Torrice:Ui., tbeo.-cm, 
Siphoa, -power oad flow· raks F rictiouoll~sc-.s in tiydnmlk:. PIJ!C.linn. ·--
Bes;qgfH•Yirm.JUC Fjgwhr Pjoa; J:an1in:lr 2nd rurbulcut tlow;~, Keynol& 1Wlffiber, Darcy\ 
~~&aci(lin, ffic.1tnnat losso, kme., in valves and filfiD;J1 llyd,aullc: circuit 3.n::llysis, Ouw 111~ 
r,ressure m.~-.uur~.:n~uiJ. 
iij'llnmlit' I'WIJD£ tt' .. ~fnfl,;.$~ puwpi.J1~ theory, i e:.r, ··\•Anc, nnd pisruu punlJ).i. Jlump 
oerfutn'!31~~ au<t IDC.tocriolt H)'druulic_Motor~ ··-·.,-,-,..,-,--.--,-
Fiyi,d Pqupr drtuutor,~o·~ h)'dmulic cylindc13 an<l ('U~hlnlling device$', lim:ou ~;1d rotat')' 
actuator~. ~or, vAne, ~nd tli 'l.tot1 mototst h)'droslnlic tnm)l;mis.siun, ch:.ctro·hydmulic 
motnrs, lcw ... ~pctd, lLiah·t019UC. mot~. 
Conlml M NIJW>Ift'/1(£.. direcliN10\I ronlrnf valves (OCV',), pn.·um'C rontrol \llh-es (l'CV's), 
Oow conlml vah-es (ft.'"V'$). :tcn'O vah·es, hyd11mUc fulfil'S, pn.-~::.urc and tttUJK.ranare 

3 

3 

3 

3 

G 

8 
1--:-+•:;:"'~itdte:S. shock absorbe.ts. Auc:illaty hydt,:tultedevicos. 

Hwlmttlie c;,,w;t tftutha4· coalrol of , -,.riou.s cireuiiS, recmcorath.-e. pomp..i».:;la>d~:.i;:•::&-. t---;;6,...-; 
double-pun~ :p~s.surc iul«'ltSif~r. oounltfbalance. cyluu.ln' ~f-qttt:l1Ci"S. :mronutic cylinder 
recilvoca(U,g :lfllcnrs, locked cylinders. CiliJ·sak circuitt, speed control of motors. Qir· 

9 

111 

UV\.'f·oH ci~~_!!s, accuntniMor cireuib., n."tvu systet~.~: Mniuten:a•l« of hydraulic liy.stcm.\ . 
Distribl•li?u.'P*''"'r; U)'dttlul\c cotlductors and fitth18'' conductor s\ziug~ pressure mlin.:, 
plpe,1~:r:ncri:tls . ... . ···--:---:-
111Jfuuwh'<·s .· .,mr~rtles nf oir, pcrf..,"Ct g,llli In"""· air -:,::,.::.,::-,.::,::•"ti7o::-n---:o=oo7 =cOiriponcnls, 

1--:-:--11-'C;iO::Il:.;llPc;''"'es~n, nnld conditi('UICI'5, Pnc.:umatic cil'~ll.l.t. dUlgi~ ... P.I\CUINtlic vacuums- • (Cmll. 
&sic ... P./N:trl!:rrl Oml,·ylt fqr Pluid Powr,· Cirru;,,, .. Fluid lua.ic ~ont.rol 5)'$ICmJ, II 

"j 

s 

Advonccrl clcc:nical controls for fluid ••·~~ •y<tem<,_ ___________ ~f--
42 -----------------Suuenrd Rr.ulm,s: 

I. "FiuKI Pu"''' woth Appllcatiom", A. ll.<pMitn. Pr<oria 11&11 of India, Newll<U1i,l00l. 
2. "liydnulics nnd l'lo:unwi<:s". An<lrew Parr. Jaico rublisbin¥, Mumb>i, 2002. 
3. "'Fiuic.l pow.:-1' ('.C)ntrob'". JJ. PippcQgU, M~O\Til\v.llill lnc. 

<.:ourso Code; 1\tfE 

Cunlatl H ouri": L : 11 T:O 

Course 'f'ypc.: nlecrivc . 

1.':0 

Counc Title: Adv:n~ect G;~$ T>.)1tamk~e. 

Credit: 4 

.. J amiuatiOI\ Pa um, : Class Tesl·l (20 marks). Clau Tc!l.t..n (20 tlYtk.s), fiod Sem (40 lltJJtc:s). A$Sicumcru (20 

m:orl<s). 

Pr~nqubHe: Advnn«d Fluid Mcc~n~. 

Objective or the Conn~: The llim b lo d~VI! Iop 3 COilC:Cpt of compressible Uow and il$ npplic:.tion. 

Dtlaib oftltc Courscz 

Sl. Parll<'u1nri · 
No. 
I Numml Slwrl.\·.· ( iovernh'S cqmttion5;·RAuk.ioc H••~•~nol, l'n~udtl ontl nther relations, 

'--..L.!!"-ca!:::k._,~!ock~._!hj_ckneu of sbocb, oom~:~l shocks ill duels, pcrfo.!"m.:c of oonvcr~:onl· 
M.Teclr. in Fluids C:ugin«ri"ll 

Cout ae:l 
Hours 

6 . .. 



 

( 

,· 
( 

'· 

f.,,, 

I 
' 

divergent nozzle wilb' Sl.lot:k~. ·,;lOving :Sll(l(.k w~vc~, 

2 
S\II)Cr,•umic tliffuscr :\ I!£1?C~Oili~- V~C?l!Ube. . 

nung equntion~* workiug ro7rlili i :)'~ and 4 Now;,, l.'oustgnf At'M /Jut(.l~".I(I.Friclim!~ Gove 
t11bks.. chokin~ ~~~ .ro rri_ctL~'1 perfonnauccofloug01 

3 Plnw .{~LCon.!ltmt A,.ca Duct ,.,_,itb lkttti,,.: uml r.~ 
1ct~. bothcrmal flow in !?.n.t ducK 

n.1Jt1g; Ooveming equations. woJkiuS 4 
formula anti (l!lblt.':9, choice of end s tates, choking e ffcet:'l, !~:hnck \\'<f.VI.:$ with cluu\ges in 

4 
stagu.arion temnernlure. . ..... 
GmeruJiz,!d OtrtJ.~P.Jplt!utiQ}/~ Worki.ug C(LU 111ionS·.· 'i:enert~ l metho:1 of solution. 6 
example of cowb.i.u..--d friction 1uKI Mel\ "~uge, 11-x.-, lnple or combined friction :m:J hc:at 
rriln~fer. 

s Oblltmf sltudt: governing )lhysical cquaii(),; s And 1' cne:ml relations, ~mk polar diagr.iiU 6 

G 

7 

chctJ ~hue~. i!tleraction and reflection Anti ouxilia•·y d:iav~nu, strong and wc.,k shocks, del« 
of shocks. 
ii~ihml qfdmJ-r~c&ci-.lfiA··· geueral principle of integr atio ·l·u;r~s method of dlaro~clcr~~ti·~;:· 

vc wa\'C.&, apJllication to steady two npplicntiou h1 one dinv:ns:iOm'tl i.senUOJ'ie: J)ron.rcs:si 
t.!'!lndti·Me ·er ex tlSion. di.u»eu:siun11l inot~tiU11al jscJII~.£9 ~~.upersonic Oo~~ 

1toonda1y laye-r flow with Prnndd number unity au d ttTbito.ry l'c~md l l nu:mbcc, Jutcgn\1 
aud ialtegt'fll equations of Uouudary 
1•nlb~r u( Unity. Hlementary J\le:'l of 
u)Ci;. wtwcs. ~ludy of \'&rkm .. \ now 
~.!_.d runnels, their de.si n e~iterin. 

equations of f .:nninar huuodary lll)·c.:r, Diflhelltial 
IB~r. now t>llst a flat plate witlt turbulent Praudtl n 
houndary l3}'er in tubtJ ami i.u the prcs~nc;c of )"( 
vi:sualY .. ..stiun toclmi4uc). s.~.~~y or dill'crenr tyJ><~. ~X'!! 

'"' 

Sug~esled Rendln~.s: 

I. "G,,s Oy,\amjcs'', E. Rat~alo:isb.uau. Prcuti~·Hoall of Jndi:e. Nt\\' J)clhi. 2002. 
2. "(".omprcs!>iblc Ftuid Flow", M.A. Saal.J, P:re.nlioe-HulJ, New Jt:rst~.y. 19SS. 
3. "FundaUlCnt:sb oi'Compr~)iblc Flow'',_ S.M. \'811)'8) Wiley l~Qo;(cm. 

10 

41 

4. ' 'The DynamiL'lO ami TI~t!'mlutlyruun.Jcs of Compressible Fluid Flow'" (2 votun)e:S), A. 11. Sl1.1pU·o, '11le 
Rouald Ptt:ss. New York. l953. 

S. "Wind Tuw1cl D~i~n", Pope. 

Cour!e Code: AM 

Contnrt finun: L: 4 T:O r:o 
Course Title~ Douncb.ry Layet Theory. 

Credit: 4 

Examlnalion l'alfcm: Cl•ss T<it-1 (20 tmrks), Cl•ss TcsHI (20 m01l<s), Ji.nd Scm (40 mark$), Assignment (20 

marl:s). 

l'r~rcquislto: AM (Adva•c<d Fluid Mechanics), 

Objective of the Cotii'Se: To get nn insight ro the bouudory ),,)-er problems nud its solution tceh.niq_ues. 

Dt: l <~il~ uf (he Cuut):e: 

Sl. PnrtltuiRn Contnct 
No. Hours 
I lnfl1l.dttf!lQJI: .Review of boum.huy l~y~.;r~: l11minar atnd lurbuknl buulxi<Jr)' layers; G . . 

lrilll)lhUJI; scp;ttrtttiun. Rl.!\'iCw of comprc$Sible nows: speetl of sound; M•ch 110 • 

··-- · . :~P.P.~~~~i~!' 1~. ~u~otUc, (taasooie eu4 supe~~~- ~-~~-~f~~~~~~~~:~~~iollAI aeroJOil. 
2 Ha~ta'h'".t el~i2tiQII: (;ontinuit~'. nl(nucntum ;md c.n.e.rgy equatitms for thrce-dimensiOII:'II u 

Oi>\YS. 'J'he apwoximatio••~ ltadin,g (O Jkmoulli's equ:a1ion. 7he inviscid. iu'Oh.llion31 
1\PJlroximt~tion tending to the oomjUe!;:dh1e: ne:mn\llli cquotinn Dlld velocity Jlnrc:ntial. The 
il'l<COU1ptessibte bound:uy layer :I.J)l)fOXimO\tio" le<":ding to the bound;)')' l:1yer :1ncl 

--;:-
3 

~~~-~~~~~~-·-~£·.~~~~~\l~!~I\S.. ' ' 
/JJ.alnmmujhlp; tamjuar Boyne/an' Lnnws,· E.«acl $O(utions oflhc Navki~!:.'tokcs C<.JU!Itiou 10-
cxhibitiu): bou•khuy layc•· at low viscos)ly. 'J'he bouudfU)'·Inye~ equntious i.o the spirit of 
Prandtl. ScalUl;&. 1\0ll·dimeusionaliso.tion and Reynolds m1mbcr. Limitations: of pofentinl 
llow JXISt a cyJimlt:r. J'J';mtlll's buuuclary-lay-er t<tn:lliOil$ ir1 lv.'O diruensiC.m:) dtt.htct:d by 
mder-nf-ma&nihlde arguments. Dlasiu:\ solution: displacernent thickness, skin frictinn, 
droJ<, 

4 . l «<mRJsut mul hu;guwt'Nfiblt~ ?jrr·huhwc Bmwclwv Loru~· Coueept of st~bJ!iJY.i .~a.s.i~ of R 

M.Tcch. in Fluids Hrngincc.ing 



 

{ 

! ' 

I, l 

, 

I 1 

I ' 

I I 

( 

-- ---- ----- ----

~· 
5 

bouud.•oy u).,. •t>bil~y •1oalysis; physic. of ll'lll<ili<lll IO tu<bule<>ee. ~)"''ld< strcucs, 
mean velocity und s.be.- s.tn:n in a rurbuh.-nt bcnmduy btyc.r; chc log b'v- and po~r law 
llfnfiles. Tud').ulenl bour-.Jary l.t)'CU in ~(!0 and ~ .. -utO PJ~Uf\: sradia\ts. ::;~f1tioll in 
ad\•ene prcss,.u-e p lit.:nl5. Com:cpt of aad occurreuce in Stt:tdy Uow~ :~nd at rc;.r 
st~g'Jlu lion point nf in'lpubi\iely sla.I1td cylhlrlrr. Fom• or ~kin friction ne:r sqxtratle\ll 
J'IOint: Guh.l4tein sing\1laril.>'· lnrrodm::tion 10 lntcmclivc lwmnd;uy h\)"tCS. GolrMciu utJr 
wake. "t_'n•ll ins··edgc triple deck . . _ . . -·.,---:-:--:-.,.. 
[luroJru;titm tq Plrlfcthu tiwJ 1l'C9'1': Regular <'lnd ! h\glllt!r t:K!rhuhations. ExnuiJlle' from 
alt~hra.ic equ11tion~ :md on.lina1y diftCrtmtiRI equnrion.'$, 'lho elassicitl boundiuy ·laycr 
t q.ualiou.s ur t'r.mdtl as IIIC Indio~; tcnn In ll mutvhcd OSYillJllc'llic expansion, Rxul 
solutiuus or tl\0 clu,,icAl bourwb ry-la.yu f<l\l:lrinn~ liko Flow p3!t o \\"t:dgt : F31&:ner Skvn. 
F:u wake of a 0~1 pi ale. 'l\\-o-dimt.DSii.>IJ31 jet Lock's mi~h'Q Jayu. r n.-ndcJ ltansfonnation. 
Prancli( ... Qiauett law fur ~bronic flow; Ackerct'~ Jaw aud applicalions. Axisynuncltic 
tlow:t: Mo.nz.ler 'a h11\Sf0fn~licm. Splil disc F.J;mtu lAyer prubku}$: Ste\V<l~'" llyets. 
Olauc•l wac!'.l~je:!L:,__ 

SuRgciled tteadlnv: 

I. -•Aultlttl)~\actiun to Fluid Mc.chauics'\ n:~tchclor, 0. K., Oxfnt'd Univ~ity Press. 
l. h'l'b~ J.a.minu Duumh\1 y-t.ayc.r B-tuatiOn'l''. Curlc, N., Oxford Univ4.!nily P1eu. 

10 

10 

3. ' 'Modem f luid U)'l\111\k:s., Vol l. JuconlpT«~ihlc Fk>w ", (:m k:, N. & D.wies, H. J .• V:m Nostrnntl, 
4. "Pel'nlrhoilioJI. Mclltod~'t, HitlC.b, t;. J., O>:ford Uu.i\•tr,hy Press. 
S. "llooiW ')' la)Yt'l ll<,oty'', Sthlichting, H •• MoGraw lhll. 
6. '"Perturbaciun Methods m t-1ukl Mec.hanM;~. Va11 Dyke, M~, P.-"bolie l,reu. 
7. '1.aminar lloundlll)' l.ol""•"1 Rosenloeool, l.(&litod), O•f1xd University!"""· 
8. "lnlroducltO<liO 11<>1um.cion Techniques", Nayfcl>. /1. 
9. ••fntrndoeliun. Wl lnc~ntt~ve HQondary l ayer Th(()()'"', Sobcy, L J •• <hford Unh·cr$ily PrtM. 
10. "Modem l'Oil'flr.".Mjblc How· with Kislork•l Ytrspeerlvc'", J<t,ut D. Andusnn, MtC1nw Hill. 
11 ... Fundamentals of A-:ntelyutwd cJ" (2nd cd), J. 1.>. 1\ntlerMut, M~raw HUI. 

Cuur~e Codt: AM' 

<.:onlatl Rout's: L: 4 

Cuurse 'J)'Jlc: E!ce-livt.:. 

T :O 1':0 

Course Title: Mllhi·plmse 1:1uw. 

Gl'<d ll: 4 

Exonu1rJlioll Pallern : Cbll T.sc-1 (20 morks), CIISS Tcll·ll (20 nwh), ilnd Scm (40 math), ''"""" "'" ' (20 

morb). 

Pr¢orcqulsHr. Advanctd t:luid Mcd~Miel, 'fheory&~il:n t)rht~IJcr Pumps. 

ObjeeH"-c or the Co urn: 'I he ec'lursc ~tts an idn of IWi.I·Ph•~o now (oolid·llqukL. liquid-s"'" ~t.c.) 41\d their 

))1'3tlit.:al applieo1t ion~. 

Dctnilt of the Cnunoe! 
- - - ·· r a rlkula 

,.....,,-,....- -
SJ. 

-· .. 
~-.·· t~~Ja '"':';;m;Aii.rL!s~;;;::!~iOi m;ldJ)hASe Cluw 'n'·~1igation. MulliJ'I-hase lnfrwJuroon ' l n ... A_fullltdlqrc 1-ltm•: History or I 

multipi\Msc ~w. 
I {Solld·l.iq~i<l, Solid-Gas, U>s· l.iqul<l)1 

Flow iu F.nain«rioa. f onnlden, c.bu:acl<:t'i7.Ja~g 
~Ujkqtjoa ufAft~lt{pjfnsc FJvn-: flo\V P~tlct'J' 
Dispentd ();)w, ink1111incnt flb.w, Ste¥ated Row 
~uic Eiirlf1~,· Mass, ~.mtrnum 1~ ~rgy co 
Cttvihltion Pltrnww•nn: Homog~::neou~ flow, B 
flow, ln~o:cpt l011 and CttviUt1ion Nuc;lci, t:lubb 

n.ccrvahous1 Ct.lsCitu.tii.:c law. 
ubbly nnw, Sqr.arac~ now. rnlennillcnl 

•• Oyna.nUn, Dc•~lll',>inS 11rt'I\,.'U:C ur 
Cavil; tiou, Cn" i1ation C:htuncretistics. 

" FWw; - Ma'ihematic:al rc Modeling· 
-o·fltttd model, Void fraetion ond pressure 

!"II!I.Jf'ical M rthOdt fnr .bmwfey ,t,(r~(til'f!!l. 
H()1M8Cllflltl~ Oow enodcl, Drill-flu:< nlbdel, T\\ 

dmp estinmtiun, 11nmogeutUI15 Oow model, 
lv!odclillg •nd Numcric•l /ut•ly~is of <Jo,,..I.iqukl 

S<p<lnlled Flow mudtl, Mntheml'rica1 
Two,.t•tta$0 Plow. Numeic:~ l $im11l1tion 

M.Tceh. in Fluids J;o&ineering 

~ .... ~ l::lours 
" 5 

s 

s 
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8 -
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or!.:avitarlnt; Flow. . • .. ~ • ~ 
\V:a\"C pc-CpA&At!ot!. .. law ia.stabi.Jiry ... 1nw pallero tmnt•tkln, ledia:r;; lype flaw instabifalr! 3 
S/H,.,.., I'UJNpt: Des*' & •• u-.. . S 
Rccenl ~v .. •tc~rnenc '" ruullipha.se fl?n.·. _ 5 

41 

6 

~-. 8 

Sun<>led 1{<11din~~: 

I. "C.:~.,•ih•liml aud Mnflir~~s:e flow Pl~uo•nena", f.O . .Hmtlll\ill, McGuw-Hill Inc., NV, 1980. 
2. "'Twu l'h1uc Plow& tltk.l \Vn\'e$", D. Joseph lltlll'el, Spri.ugcr-Ycrlag, 1\'Y, 1990. 
3. "1\vo ph•'e Flnw! nnd Hct•t 'J'Ums-fer''. S. Kllkt4C c\ ' f,N. Voziro,Wu, JletUisphue l'uh":~bh•s. Lo1Klon. 

f"..otu·1e Code: MJl 

Conrad UourJ: 1.:4 

Cnnr~c Typt: t::IC\':11\'e. 

1"10 1°: 0 

<:oomt ' l~llo: Gu Tou'oines & Jci i'Mpulsiou. 

Creull: 4 

Exnmloation l'~lltrn: C l.us 'J'esr. l (20 marks). Class ·rc~t- lf (20 m:ub), Hntl Scm (40 math), Assia•••llenl (20). 

Pre-r<!quhlle: AM (Adv:ar~t..\J (iu Dynnmics) 

Objctlive (If lhc Cot,I'IC: '11lc wtu'lie otfers an idea uf KIS tu11Jlno, h~ cnu!l.tnlttion. wvrking, 11cc fonnaucc mnl 

Uf~~ along with jet propulsion cechniquc,. 

Drt:1ils of lhe Cou"c: 

!;1. 
No. 
1 

-+--1.-4 

--s 
6 

--+ 8 
9 

10 . 
II 

. . -l'o.rtieul:art 

iudpks,. Cia.~ curbine- c)-,;k¥: mAin Gas · ljubjnr .Qutlft(t>.' Re\iew of 't'lt:tll'V!d)'tPmi~ pc 
compwcub or C•s t\ltbinc power plauu. pe.IfOl'n-.:anec chtUIICtt:risrics. rypic.;al o~" TurbiaMI 
l'lanls. 
Mel bods ufimrwovll!8 c:meicnc.land flo\\'er nn!l!ut of 

. 
s hubi•'e 1~ 1~1a. 

~~ign conshk:n•tions nrqentrifug;d and ll~ ial now cn.n ll!fC:.U I)nf , 

t\ou. deslsr1 cou$.i(lcruiim' of sns Types of Oas nubinc phnlt$ Otlrl dteir theory of upc 
t-_~~i.ue plant$. _ 
Od~eil~ sludy_9,f m:~ln A~'l'l1cnu of gas lurbine 2tants. _ 
Sekcli~ll nr~~.-~tefiliJ o!Ub~ lufb!ne CC?Ulponents. 
Trouble sbuotinx. m1inten:u•ce. and actual J>Cffi.Mlt~ucc 
R=nl de''<k>l~nenl or s .. tutbine plldu. 

.. 

evahu.tioh uf Q!:! turbit\t fiAoU. 

~~- PrtiJ"•II!oN o,,,n •• .- Dosie thtcry or I.a k nl< p.-opul:s.ioo devices ~nd lristo.rx:ll 
deveSopnlCnr. Types of V<ltltM.IS jet pmpukioA plaob lik" air u.rcw. rurboprCJI.\ lurbuj\.1., 
.Kan~jet. ~ kr. roc.:.kc\ prwul'\N'>n. de .. and tbeir cuu 
rerfomUDC£_11-JudY, ~fVilrioul ist pn>pU~.iOn d!Vic"t$ f'to 

<t~lv .. '!'.dy • 
'ideal :anti P!.aceiC1ll conslder:uion. 

.,. 
• 
s of jet propul~ion plmts. Tiuust Study ~net dcsito' eonsickmtions of main ..:umpontut . ·-· :.ugu'CtU.11ion dc\'icU and lln:i•· l~c~o~d~munic aw't~).i1 . -
heir ,)rueccii-.;1 . 12 Combustiun t~rro~n:m~~· products. ofcon\btl~ t.ion ~nd 1 

~· Tro~hle.Cihooting nnd m"intcnonfe of jet propulsion pl~n 
14 RuL:kC.t ~-~,gioes.1 o_fcltemical,u~pcl.~t, Uqu~ and solid 

~!.5 R~l'll O)(lvan ... :~.:s ia~ jet propuls.~Ofl anrt Rocket propulsi 

.. .. --
IS. 
cm~~ila.uls. 

. . 
dt:Yk.'e~, 

:iu;;eslerlll<adinp: 

1. -cu Tutbiue Jo\•rtrl:uucnllh'', Coben, Ro~$ and S3ra~namutto, Pt..-;u~n J!ducation. 
2. '"Jet fmpuJdnn". Jack: 0. Mauinxty, McGraw Rill hac. 
3. "C.>s TurbincJ'\ V. C11nC1bau. Tarn~Me0raw4Hill, New Delhi. 
4 . "<.iasTtuhinc.s••. R. Yadav. 
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Cum-sc <:ode: M~ 

Contnct Hum-s-: L: 4 

Course 'l)·pc: Hlccli\·c. 

T: O 1':0 

CUun:c 'J'ftle: '111er'mn~Fiuid Dynamks. 

Cr<dit: 4 
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F.:x:uniuation Pattet"tt: <.:l~ss Tcst·r (20 marks), Class Tc~Hl (20 marks), J~ncl Sem (40 milrks). As,ignment (20 

mork•l· 
Pn.>rC!Juh:lle: H.'f~ch . level understaudinl!' ofl1lCCIOOllyn4unic~ Fluid Mech<'lnics. 

Ol.ljtclhre of lho Com·sc: nlis co"r$C 1-4•pplemcnlx lite ciU¥C: iotcrnclioo bel'\\.'¢¢11 thenool ond nuid mcchani<.:.s in 

v.1.1riou~ pntetit·al probleo~. 

Dehdls or HI a (:oune: .. . ~ .. ·- - ·-··. .. .. ~ 
Sl. 
No. 

I 

2 

3 

4 

G 

... 
7 

8 

Pari lcul:u-s 

.T:IlCJ~Umt!JlJIQmic Slqft: t'tmutiyn~·: ncl real ga~s. slatc-C<ll•alion ol' p.crJCcl ga:s, l'crfecl n 
Kly nf Vo 
t real sa 

Amag.nt's i~otbcm\itb, llel~tilcd stl n dcr \Vaal, Diclcrio, B(;rlhclul. Redlich aml 
'Kwm•g ~m~l u ll ter stM~ cqu3tiollS fo St-.S, comp•·c.'"ihitily (uclor &m.l compressibility 
cbn.rt,g_enemliud chart. 
&..v,.L~w ofTIIenMd)~'r.tJ.mfc Lmj;S n;, 1•.· Re,·ersibility ancl il't'e\·ersihility. staten~nts tl Eunw 

Bquivale 
ation, 'l11e 
ilnt.l (:l~u 

opy !!.~~.e 
vailubl~ t 

a duscd 

of second l:nv =and ti.J.d r dist-\l~iuu L~e of Kelvin-Planck nnd Cltmsius slatc-menl~, 
(~mul c.::nginc itml Cdnlol reliign rnlodynl\nlie tenl)')CrGturc ~le and ahsoh1tc 
?..cro ccmpcmrurc. CJuusius thevl'tl\'l. 1sius inequality, concept and characleri.sric5 of 
ellh'Op}' Principle of i1U~.$C or ¢1ltr nii'OIW of univtrse. 

d!'flilqhlli(l'_l!W!_{rrt1¥J:#k!lfti A 'I)(IJ;Y lost work and de,&mda<lon of enetgy, 
Mn.:Wmun \\'Ork, A\'ililahility in system and in n stendy How sy.stem, Uibbs 
ftuu:lion, Jlt:lmhOII:,.: func-lion, (l'f'CW¢ and its mcaslrremeut. rs i,~i_llry 

Ocnctal 
b)', ('ntba 
thic rd:Jt 

Cg.']_f}ffli TlleJ]J.r(X1yna;u;C'fklall'qrl ~·: rd alions fmm energy equations, ~cific heat 
telatious, l'e)ations for intcnud C·lt\ir lpy and entropy, Jou1e·Thomson eoeft'iciet•t, 
Applications ofgcncralthcrmud)'1U\ ioos Lo ideal t-'IS, Vi\n der Wi\al and other slato 
c~~ations . 
&wirw u( lltJ:~is;_?*tuMinn.t OJ1D...ar,. " Comtuqjo«t GetM.:rul tlm;c-t.lhltCtl$iOilftll•c-at ndtl Stms 

couducliou cqlmtlon, Sleody ona) o• ~dinu:n:si 

$pbetica 
allhickn 
uHuw cy 
slh from 
n ill cuu 

uncooiun 
iun. 
leatittg a 
n(ICC'\UI)IC 

1 in semi 
methods, 

I'K'al c.:o,,:.lu~lion tllrougll $lluple and 
compo.~ite pl3'n<:-'l, ~ylindrit.:<il ond 
vari:1hle lheJtn.'tl conducri\•ity, Crilit: 

1 WtllJS without heat ~enet·at iou, t;ffcet of 
css u( insulation. Steady ono-dime•LSiono.l ''eat 

cnnduction throush pbne w11U, h 
uniform lu:·.d gcncrnliun, Htat ltan 
nnd effoer\\•cncs~ of fins, oondnclio 

limier, solid eylincler ami solid ~Jlhere with 
iinued surfaces, generO'II equation, effic:iency 

ling of lmblne bOIIdl•tg, Otllimum dimcn~inn~. 
comtlarlson of fin materials. Two-t.l ' Kl )\cady Slftle heat c.o•l(luction, Numerica1 and 
g~~~~ical melhodst J\u03losicitl ~ulul 
{ Ju.vf€!{u/r Sf~tte I ft.out COllflucticJ!,: 1 nrl Coolin~j' ~ ... ;~,· nc:s ligibte··i~·~t~·;m;i rc~i :.litltCC, 
Tcnlpnature· lime respt~nst of thc·n 
rcsist:ttlCC, 'l'nlll-Sit:••t heat oonctuc1in1 

, Heatins and cooling wit11 negligible surface 
-infmitesolids, Lll.placc's equal ion, Scpariilion 

ur Vtt.rfoblt$, T .umped C3).)03Cilance Hc03ling and Cooling uf infinilc plate with 
fini te inten1al ... ud suOzcc: «:si~tancc 
t,;;,;vqc1ft)l!;. 

calon~~pltieal nn•lyois .. 
thcrrroi-·b(l\iiid3r}' la)'-cr. 

• Nmucri 
tl no,v, 
dess nun 
rree :md 

mbined 
~·. 

Lamilla.r Mnd h•tbult:t hydtO<Iyuttmic :md 
Dimeusiou~tlnnai)'!S i s 1\nd dimcnsio• 
rclativn~ and prnctlcal soluliou of 
ttc.ru ... s cyli•1dcrs and spheres. co 

'll >e1~ rnr fi·ee i'lnd forced convection. Empirical 
forced C(mveetion in piJH.'!<, nv..:r plat\!S ,.ml 

ftee :~nc.i fo rc.ed convection .• cnmbincd tree 
. _convection and radiation html tmnsQ . . .... 

... ·-· ··-···· .. 

Su~2csrcd Rtadlngs: 

M.Tech. i.n Fluids Engitlccrins 
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_}f01,1!§_ 

4 

·- .. 
G 

s 

··- ··· 
~ 

~ 

R 

R 

4Z -·· 



 

i 

{ 

i 

I , 

( 

' ·, 

I l 

{ I 

( 

I I 

i 

19 
1. lnlrotluction to T I'ICJmodynamks, Classical and Stl11i~tical, Third Udilion, $onnl3g, JUt , <u\tl Vau WyleJl, 

G, J~>hll Wi!ey nnd So)l~J 1991. 
2. AdvanCt:'l.l Hugirtecthlg Themndyuallli.c.sJ Bej;m, 1\., J<llm \Vilt.y Gud Sons. 1988. 
:t Advanced 'ThermodyoauU~ tOr l~ngirlCoCI"S, t<tmu:th W:u'k Jr., McGJ\lw~Hill Jn\!., 19?5. 
4. fundament~ I" ofllt!at & Mass Tr"nsfer, lncr(lpcr;. F.f'. ~nd DeWitt D .P., John Wiley & $<\n~ , 1996. 
5. Anal)•sis of Ue-nt and Mass Tron~fcr, Ozisik. M.N., McGraw Hlll <.:o., 1980. 
G. Heat Tran.sfcc • Hn.sic AJljl!OOCh, Ec:k(rt. B.R..O., and Ontkc.ltM.~ Mcfi•·aw·Hill Co., 1985. 
7. Con,·ection llteilC Transfer, Dcjau. A., lol\Jl Wiley and Sruu, 1984. 

Cuu r>e Code: AM 

Ctn1fn~t Tiours: L: 4 

(;nunc Type: Elective. 

'1': 0 

Course. Tiflc: Non-New10Jlilln Huid How and Applicl\liOrL 

Cr edit: 1'1 

Enm.illnfion l)attt•·n: \.b .ss Test-( (20 m;u·ks), Class Tt:sl·U (20 rn:lrks)', Rnd Scm (40 n~rk:s). Teacher's 

Asscssmo:nt (20 nl<lrks). 

Jlre-nqul$IIC: AM 9:\3 (Adv~n~W J?Juid Meeh:mics) 

Objccti,·c of the Course: 'f'he cour~e offcu an idea of oun-NcwluniHu flu id no,.,, ils mechanicR and its 

widespread npplicaliou iu v:uluu::s ficl~$ iftCiudiug Bio·fluid dyn:mtics. 

l)t~l:aib of lh& Course: 
. -···- ·-pa·.:tf('ulars -·--· 

Sl. t'oulacl I i Nu •. ll<:l\11"$ t ... --. .. ... ·~·-

I 1 -A. Rht..'t'J/01!1•: Definition of 1U1eo!ogy, Analysis of vcclm~ :md tensors- :drcs.'l tcus,)r, 6 i 
pritu.::ipol :lotres~t:·$, n~Q·Hool.:'can ,"!olirt, rate of dcformstion tcosor, Newtonian liquid. Muss • 

! i 
I ;uld morrn.:ntUJ:n COIISCf\'ation. Coma:iruth·c equations, conti.ltU\Im moc:banh;:s, Rcvic\V ..,r J I Newtoniau fluid Jllechnnics. Constitutive c . ."<J.Uil(ion:( ror mm-N'~;wll.:miM fluids- power-la\\'t ' I 

OUlgiHun aud viscoelastic fluid~ etc., F.xample!> of pipe flows.. tftt-surfi=tce llow-s of nou· I 
Newtonian fluids. ~ 

2 l1r:«oefa~tic.Iflefmi.' Linear· vi;tocllf:;licity- general f .VH model, ~tre~ relaxation, cr~p. 6 
sinuwidal oscilbtionli, C-11(\'\! fining rcl.3xntiou modulus. Nou.line-ar Viscoel"srk.ity· 
l)chorah numhcr, nunliucar phenomeua, simple uoulinenr constit\1tive equations, IU()l'C 

accuratt consti·hllivc t.'ti\Ultious. ,,,_ 

Flo\~ incllwd· ta Uint; .. ·b-aTt; .. ~ont(;ntri..:-3 1JlU:Sl!.U~·U1x ,,rul MM.YJ.!.•.fng TtCIIJ!(tJ!f!.$~ Dras 4 
oy)iu.ders, cone and l)l:tote., pamllcl pl:t.tc., drag Ouw indexers. P-drivl'1' flow • t~ethod· 
~3 tlill-31')" rheometry, slit rheometry. cOmparison of methods . .. 

4 E.''' f"fiqun( Rlu:oloey: iutruduction, TtOIIIOII r:uio, techniques, expcrimenral diOicohies, 4 
slugnntlon flow:> cnuancc now~. 

5 ~'':!I!!!.!! ion Rhe()l~ri F.f;;_"tcin cgu.:Jiim!!:Earticl;.l;;;·ifttc intemccions. --·~--·· _ .. ·.- 1 
6 RIJt!'tJIIJI:).' of PoiJ•t~utJ'i'· Li{luidsi i.utriusic viscosity, concentration regimu, llousc :-.00 4 

7.inun modcts. scaling couccp(s, eol:.mKit.m.ent t:I)UCei)l. Self-ass.emblins: nuids like 
su(f.'lc tants1 lig,uid crr!(nls. Mjcro·Ouidic.sl Mkro·rhc:oiOt.)~~p~~oida1 Sr.;tem .. I 

7 JJ. lJi(l=/.-luid l)vnrunf(~i. Dio-fluid dyn>\mics.: Rlood $y.o;ccn1 nctwmk and physioluoy. hltK•d 6 
rb~oJogy, Vessel snuehm~: :.nd meth3nical propcrlic.~ Lymphatic system; B~'Jdy tluids and 
thei1 mQtiom:; How of Newtoni3n 3nd nou-Nt l\tonian fluids in rigid tubes, flexible tubes 
:m\1 collop.-~ihle tubes. 

8 Hentt ttud p~;;lij,}n~ proc~. Blo~ Jlvw U) body, Plow dyuauUcal sl\tdy of (:itcnliltory 10 
s)'-slem, hl'art nod blood vessels, iutMorny .-.,ld J)hy.siologic.-.1 consirl.er:~.Hnn.-.~ Component~ 

~nd Hmclions of :u'lerial an~l ven0\1.~ S}~!eru~;~ DlnM 0(')w 111(ough :u1erie1 :uld veins~ 
Kinetic cn..:rgy. Oow. preS$Utc-Row relations in va..:~eutar beds; Cudiac cycle; C~rdi~c v~lvc 
tlysl\mctious; Ulood pJessore-, ret\tl11.tion :nld rontmlling f:Jcturs; C'..oronary circuhdiun, 
be:utti& ilur~. 
BrlJ:inccrins SJ>plication~ - rtiQiysis. heart-lung m.1chincs. Luog nnd ;~,il\\tiY$ sy:stcm 

.. network ond t~l~Y.~kllo~y ---· ·-·-.. .n- -· ... ·--··-·-
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S11ggcstcd l~cRtlings : 

I . "lhl<l~r51audie~g, Rheology". Faith Morrison, Oxford. 
2. ''Rheology: f'rinci~l1~s. Measurcmcuts, nud i\pplkutiom'', Cluilltop~c W. Maco~v~ VCU Ynblishcrs} 

N•'v Yurk (1994). 
3. 
4. 
s. 
6. 
7. 

'Toe Stn1cture and R.heolu~y of Complex FluKh:", H. LUJWn. Jluuenvord•s, I~OSIOtt ( 1983) 
"Hn~inet:t i•'t !Khc:ology"'. ·tu. ' l'auncr. 
...rrt~nspotl Ph,euotneun••, Bis'd, Stewnn :1.1ld Lightfoot. 
"Non-Ne:Moni~n l'luids", WilkiuM>I\. 
'' 'l'he C'.oUoida l Oon1.1in", fivan~ and Wenuer~trom. 

8. "J)yu1unics ofPolymuic Liquid!>'' (YoU. Pluid ~·1echDni~ anct Vol.fl. Kinetic Theory), Oird, R.n., R.C. 
Armslrong ond 0. tlossoger., Wiley ( 1987). 

C:ouno:e Cutle: tffi 

(..'onfoct I lour~: r.: 4 

Cl)urse Type: Jllcoeth·c. 

T : 0 1':0 

Course Tille: Ftuls, Blowe~ and Ctltnprcssurs. 

Credl!: 4 

F.:nmlnalion Parrent: Cia~~ Tc,;.t-1 (20 mark~t), Cln.~~ TcS:(-n (20 m:arl::s), F.ncl Rem (40 n-o•·ks). Tc:lchc.r·~ 

As.cs.nlcnt(W niotks). 

J•r•N'C'(Jui.~:ile: AM 

()bjc(tlvc of the Coul..,.C: 1l1e ol>j'ecrlve of the cour'te i~ In JUOVicle lhe fmlclamen(al de.(ign COHCCf)l oml '"orki• 11~ 

of ooruprtsslble now nmclli~s like J8us, blo"'~'~ mld compr(!ssor:J. 

nefniiA: orr he CourA:e: 

· si~ .. . .. . . - ... . -... .. .. ... -........ .... 
rii;titulau (.;OJl(;tl'l 

Nu. Hour> 
lntrod11ction to compressible tnrbomachines, ttnnster of euerg.y to lluids, Diff~ra-.:c --- .. 

I s 
belween f:tnst blowe~ :lnd COIIIJHtSSOJ'$, f.'lu l)'J)tS, bJowtr I)IJJes. fllu perlbruumce 
evaluation anrl ~frrciem operation $)'Sfem: system eluuaetcri::ilic:; and fun .;harnctcristics, 
fau CUI'\'4S, JOn lnw:;..llno desigu nud ~elcclion criteria: f~tll pcrfom\anCc :.md efficiency, 
safety nlllrcill . . 

2 !&!.ariJltgn/JUf>wtH:TheOretiC.3fCi1Mic"rtfi ~i ie eurYts. ,~,i'ie;s·(iu~r~elerislics und Et1Jas: s 
velocity triangles, losses ;md hydraulic effteency, fll)w thmugh irnpelle•· casing , inlet 
no:alc, vo)u(C1 diffu:.cn>. Lc.jlk:agc. di~ fri::liun, mechanical losses. Muhivane i.mpell.,J's of 
imoulse twe. cross flow fans. 

3 ~:r(n.~l!!J.!'-!fi.1,11i.' ~otor design, airfoil thtt)•)', vorlcx lffi:ury, cascade effects, degrC"C of 
..... ,_ 

5 

4 
rcaclion bl;;de ~·w i!=ot, _~!!~ !!,~~isu , ~urac anti ~!~II, stalor atll:l easilb!... mix. .. :d !low lllmllt'.rs. 
Tesfl'm: & Ctm/,J'ul nfFtms: F:m imtlallaticm, fan testing, noise. controJ, m,'\ICii'als aud 

; ... . 
3 

components. blower regulation, ~~ed control. throttling control at dischorge and iulet, 

5 
scci~ aud parallel opcrn(iou,l~m perfOnn:mcc assessment 
SJl~iol desi&,~l and appli<:aliOtiS ofblo\vers, iJlduct.'tl ·;~· fut'C4.'d dra1Ff.10s for air- ?, 

6 
conditi~P,l~~s, cooling tower~, .\'~!~!t~.~nn :i~·:< lcm,; hf)().~ lcr S)":\t<:ms. 
Air cnmprt'!$.Mr~· Aptl1icalinu nf ctm'l,'lfCJ.(cd .1.ir , clnssificMiou of compressot, ,·eciproc.fltiug "(; 
compressors, COtlSb'Uction , work int)Ut, necek~ily of CQOiinR , isothemHll dliciwx:y, beat 
rejected. cll(;cr <>f clcanmcc vol\uue. vohnnetJic eO"'teiC'ncy, ne<es,;.i(y of nmllishtgiu~;. 
couslt·uctioo, optimum ini(WRH.""i;d(; pn;.,~;•:mrc fur minimum wo•·k r((}uirc.<l, ntler cooler, 6:et 

I air deliver~d •tir How mensurement. capncity oontrol. .. 
7 C~.JJtt·ifugnJjT()''Y.c;:t!'lllmi:\·.Mr;_: Wol'k done-trtd pressure rise, velocity dia.grmu. diffuser 6 

nuc dcs~'U cotUidcn.tious, theory of operation, lo~ses, ncliohalic efficitncy, erfc.:tl of 
C('>Jl1)U\.·s:~ibilily, tlifTusc.:r, prcwhirt, rrcs~ure coefficient, slip fa-ctor, pertOtut.utcc 
cOO raclcrist ics. 

~ Axial flow cYJmm·t-.rmr: Vcloc~().·ir i11ngl~,:s, d~-grcc uf['i:uCiiOu. polytropic effeciency. Thre~ 6 
din.te.m ionsl flo\\'- cascnde pcrfonnanccst Jos:s(;~, slu.~..: dc:si6'lliutt. Air angle distriln11ion~ 
for frte vorcex and eoustaut tea.cliou dt.si&l131 compressor blade •lc!!ign, ll'ltllti.:suaging, 
~urtiut;. choc.kill • ~Jltl smlliJU! uhenumenou. oertOruuu.ce cbnractcris1ics. 

8 Rm/U:il'i;;ul · " · Main desil!nJ>::~fC!lneter~ • . (0}~~~- dC$i~n. v~nciQis aod v:-tned _,i __ . 
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diffUKr;, mitc-d now cowpn:nors, l\\"0 slage radial now C'OA'PI~. inlet-c:oolin& J,)'Aicm, I 
1---1-= P<J"'Iro:m- d11ra<tcri.ti< .. of n>dialllo•• ~·...,..=---- . 

__::4::..1 __, 

S•-2~C!Jicd R codht\;): 

l. "~luid Mecb:ut.ics 1\r'ld Thcnnodynamics or 'l'urhnl1l3ChiuerY', 411t1 t!ditinn., S.L.Oixun, thlltenvnrlh ruu:l 
Hcincm1ul.D, 1 9~8. 

2. "TurbUw:~ 1 C()mJlrCMiors ou.d Funs'\ S. M. Ytt.hyo1, Tat• Mc·Cmw·Hill, 1983. 
3. j'Ccnlrifugnl Pumps ;and Rtuwcts'', Austin }1, Chnu:h, , Jobu Wiley & Sons, 1980. 
4. ' 'Axial Fluw CurllJ)f'CW\1'$", J.H. Hurluck, n utttn'\om1h S.:ic.:sui(ic, f ,ondon. 
S. "Turbobluwer<", A.l. Step&lOIT, lolm Wiley&oont,l970. 
G. "'fan)'", titlmt)(c;,k, rcr;gamou Pae:s.s, 1973. 

(.;ourse Code: CF. 

Contacf lluurt: L: 4 T:O ~:0 

Co'""'" Tille: I!uvitownenral ~luid f>ynsnlicJ. 

<:redl!: 4 

F.xamintttion J!aUcrn: Cia., Tc$1·1 (20 J\~tks). <.:Ius Tc,xt.n (20 ttl.t'\rks), Jind $eu1 (40 11 .. 1 kt). Teachc1·'s 

Asse&$11\t.nt (20 n\8rks ). 

(Mvonccd t'luid Mc<'l10nics) 

Ol>j<'efh 'C of the C".tf<ur~t: Tlte purpose Qf the t.·oursc is 10 unde:r!tand the fluid dyru..uUCJl phentuuena o.f 

atmnsphtre IUtd ua.ln :md tn :\pply the laws o( fluht dyn;mM'cs to lbrJc UKI'IJ. 

Dttail~ of lttc CouaYC: 

Sl. 
1:1•· 

I 

l 

3 

4 

s 

6 

7 

- . .,. rtirul:ut Coull'ltl 

A. A ft!llltplt<d.c Ffqwl)rmmtie' Oll{l~u!!:. 
f~:woducriny: Fluid ptOpt'J'Iits rutd nui~ 
g¢OI»tcnlial height, h )'JJJ(IU\.th'iC cquati 

fon.."t!l', C\{UOii.on of slnte. H}•drosrntic h1lu~c. 
on, pres£"ur" ut. ~~ vertic31 CMrdilu.le. Flow 
cit)' and cln.:ul~t l iuu, (livet'gence attd dcfonn.1tiou, ch:u-actcri7..atjon, natural C(H,H'dinntcs, voct i 

rro_.~ 

u.l?t!-<'livt r&cnt flow. -· .. 
nrnm'•'~" iu uu i'm:rlla/ JWmrce fiynuq,· 
rcfcn:ucc f rau!its; momellt\111\ thcnuod)'JU 

C.utStNali.oo of tn.us, ...;o;lli.:nl~m .~,-;d-.:-.,:-:,e-:'i)':-.-,+-,--1 
mic. and ounlhtuily cqutliont . 

Dwuwtir-' jn " culylhq: tvfot~IK-f fipmc: Sp.hc%A."'II MM1i.-tte~. CenbiftagaJ nud O..·iuli~ 
ou. rol'CC$. cO"ec:ti\'e lfll\'ity, cquoliotDofJllOii 

Bn/anffli llplflj S.:.k: ouo.lysis; &«> sttopbii appr;xinlllklu; iotrtial. gr.k'fienl. -;u"l 
ary huw1dary b)"efi barotropic ~M hX'nclinic C.}'C1omophic flow·j thcfll\:11 wind; pl:anet 

atm0$0btrt1. 
Oumi·gf!tl\'fM/)Iifc (f!~ tjuasi·tt<.:OSII'OP hie apt,mxinuricm; vortic-itY.'" h-cicht tendc:ncy, 

lOtio~ pottmri:~' vo•1lc.ity \Xfjuation. _ . an<l Ol!ltga ~~~~rioUSj t0Jc!:!w. orvcrt i~l n 

/ltO"'!/Jf.f;[lna. ' " , , ftttt).\'tl!t ttJ•Ic !•'~V~~; Li• teur thc.-ory and pertmb:.tiou Jl'itlhods, wave 
I'YOJ'ICrtiCJt, Rossby wuv~J. 
Upper tmtlD$pheric W'HYC$, Strucntre . 
nnticyclonn. lntroduction to D\uncriul 

"nd e,·oluliou uf mid-ltt ttltt<le cyelnne! nnd 
wcnl'hc:r 1"''-'"lictioll. PloUiu& and analysis or 
nalysi,.. Overview ud applialtion t>f di3tnnS;tie :~hnospheric )lefurnJiQ&£: \'tlfkal $lability a 

IMk fhrt}1lOptic wdeuroiOl!Y· 

8. (kmu J.lmr.. O,w'"'*' O.tlfitte: Deli ()r"JNCion and Mt.anon or a Outd particle, \"Oft icily 
t dif't\niou. NcwtoD•a bw of molion., incq,of 

:sxs. dia'eft'f\liat (ocn'IU1atiou. 
V<CIM, Stnkts tlleon:m, equat;o•• of ... 
fomtu.bl.ioo, CXtt"n111 (~ inttfMI Sh't 

yn;tmic:!t nf sc:u v..alet1 ecd.ropy tqUation. adiablrie AnguliJr momt."tlhun equotioo,. the:m10d 
motion. beRt ec.tu.-tion. 
Hqsjt; ·J,,,n.,":xitwl~ Doussinesq •• 
coordinate~. i urbulcnceW th~ vct:a11, ll3IU 

)j;r~in1:& tinnt, bas(c equntiow. in sphetictti 
re of mrhulence. Rcyuulds mlcs of I\VCf'1ll!lug,, 

'leteriz<'l tion of turbulent JtliXittg. coeft.cients of 
tic upJml~imnl lons, local Cat'tcsian coorclinntc~, 

averngh•g or tb~ bn.~ic equations, paran 
ttnb ulcnt mi~illK- nllil~IA)'C.I' nnd f) II OI S i ·~(Q 

4 

6 

4 

vQI~~ f<I''!!~On in the ~u~ai .. ~t3tic lf~r oximnliou. Oco~trophie rd.~tioo;:, th~_!!~:o•:..l ..:W:.:i:.:nd:....L----' 
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r-- 'rclatioll.S. 1-J:m~·n houud:uy l:tyeri~ !;t"raigbtfurvr,ml ~nalysis ibr 'lbc homogeoiOu:s u~: .. ·au, 
i\symptoli¢ tlJ)I)fO:)Ch, Eknu•n pUm))ing. buoy11JtC)' frequency. 
Quasi-geostroplti~; upptoxirn:uiom:- humogeneoos « e::.m, )lQtcutial vort-iclty equation. bet" 
platte np}JT<lxlnwlioJl, Qunsi-sc-M1rophic approxi•••ations- conlilluOu~ly stratitii."<l uet.:3tt, 

1----+1~ oo,otenti~t vorticity t'(!U~~iOI~: Rossby udit~~ of,defOnualion. . ' "';(;;;itioii;'"tr:t;;,;.;,,i;,~T.C:e]r-s 
1:!1 Lm:gr liWfl)'f..iJ.all morh-lr of nccgu dryulat~cJ.tl: .Continuil)' equation. 

wlocilies, n'l()mcntum equnti('lnJS, poten1ial vorticily c(luatiolt, (lU:~i-&cosrropbic 
appro)Cimalions. Some widcly.usc<llnycr modck Vcrticnl nlQdt'S- the two--layer ntoc.iclaud 
th~ CllminuousBy strstilied Me:tn. 

9 ~t,'ll• ·;m R~/l',tlo/1:. Ho5~by-,;~-•• -.--,n-ec'"lta-niRm ui" western bounda,.Y-Jnyer JOnn:u·i~n. 
Sve~lrup relntiou· the continuously :tlratificd. ocean, the 2.S·I::.ytl' model. Validity of the 

1---+§vertbup relaliou. 

Suggested Readiul£.~! 

I. "Meteorology: 11tc Almosplittt And tllc Science ofWurlto~' (4° cd.}, l.M. Morgan, 1994. 
2. "Atmosph~~n:: .Anlntroduc:lion to Meleofology" (5th), P.K. Luttens ;)n!l E.J. Tnrdnck. tlttnlicc-Hall. 

New Jcr)OC)'1 l979. 
3. ·•AtmoStlhc,rc-Occau 0)1~.;-•nic~ .. , A.B. GiU. Atfstlc.mic Press, 1982. 
4. " lnttoduclion to <lMphysic.U Fluid Oynamics··. Cushlllftll·Roi~in. D., Jtrcntil:c-llall, 19!.14. 
S. ··ocean (;ircuUntion 'l'bi.:\>Jy", J. Pedlo:~l::y, Spri•laer-Ved:~g. 1996. 
6. "Fluid M~.-~t,Hnics", P.K.l<umlu & l.M. Colum, Hlsc\•icr Acadtu.Uc ttre.ss, Am~terd:am, 2004. 

Course <.:otic: f.(; 

Cunt~rt HOUr$: T~ : 4 

Cttu~e Type: Blectivoe. 

T:U 

<.:oUt1:e Tirre: Jnsltunkul:\lion & Control. 

r : O Crcdll: 4 

};:cflnlfnation PaUcrtt: (;13~~ Tcst-1 (l5 m=nts), CJ3s~ Tcst-U 05 mtub). End Sc-u1. Cx•mt (40 nl{lrks), 

As$igumertl (I 0 marks), Pr11<:tic:l'll (20 ntuks). 

llre>t·c:cautd(e: AM (B.xperimcnlt,~l Mclhods & AJ\3Iysis) 

Ohjccti"e of fhe c:oursu: The aim of (hi$ course is to pro,•itle 1he fundamcnlaJ coJcC<.'pt$ u~d it\ instntm~:nlaliun 

aud control cn~iu-.:etillg. 

ne.t!lil$ of the <.:our.;-f.: 

r~t-
~ 

3 .. 
4. 

5 
... 

6 

7 

8 

- ··.,........,--,---- - ·-·----
r u.rlkutan 

Gtmgml l'ii?~~ B}cctro11iC IIJ ~'(lrfm!f!~ii.~.: CRO, <li,;itr~l 'Vnlhneters & tcullintdcrs; 
~nl, mnphJ'ttr~. rrc9UCII~J .. ~C.~OnSe 3UlllY:lCnJ. ele\:lrO••ic ~uu.~rs. s igual!:Citet1lr 
~ io:tlnmiCiiiQiion 311"11Jlificrs. filters, AID and ni,\ Siguf!.{ Cmuli.h'ouing: Amplifie 

. '(:untuct 
Hnurs 

· --::---1 
3 

con"ertcrs. 
Rr.c•n·tliu 1"ccln · t .. ~ .. M~~1Rni~a 
Automatic i:~nMJ! .\)~tl~ Open 

!.~ e!cctric:il, CiCctronic., pneumatic. ai1fl !~d~'a~!lic. 2 
10011 ~}'Mems, clust:d loop sy~tenl!S, sen$ON, aclu~tors.., V, l'i 

I' I I'll &: PTD controUCI>. 
{Jf!.~fc Di(!Ji~~i· ./)(wir.~t;~ and C,):c.,·i· Is : Logic gales, d~cml~~. mnlliple:-.:ers, <lenmirijllc~~rs., 
flit"l ·flun)l;, J'CQ.~~er~ •. counters, "cmi 

Architeeture tin 
~~d\•~!or memnry clcmc:nls. ALU •. ----,.,-+--;;--
tl p:ogramming oC ot lypical 8116 bit mkrupcuccssor, R ~!i,ft21lll2££·'·'01'.' 

rni~_roc~n11>1.tter organiza1i?n, r.;p t 
fllfrlfj;riur with Micrf}J!rocruvr 

ecluliquc~. inten!II'Hs ... serial :nxl p;antlld .110..:., ... - ,.--!-- --;;--
: Memory interfacing, ItO iuteJfacing, progromm:tble ~ 

pcripheml illterfac:e, ;muk,g inlerf acing, dig_it31 intcrfaciog, prul!~lluluhlc timer/counter, 
s.n. nlicrov.rocc.ssuis in proce.u oonhol. ·­
fnlit:rocOnlmllet~. design C"Xantph:.s. 

microorocc-!-~' ha!Oc:d system dts i 
Mif racpJ!fro!Wrs: Fuudamentah o 

or prugrtuuning Olnd interfAcing nre required to ht.: • U:x.p crirntul;; 011 111icroproct."Ss 
conduc:tOO. .. . ··------·· 

.. ····-----· ···----

·-
4 

42 . _ 
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Suggested Rt;;ulhlts: 

t. U:l\'id A. Ot:U, -·t:.ttctronie h\Srnlruenlosti(lu and MC':U\I¥emt~nt""·1 ... edition. Pn::nli~e lfall nrlndw. 
2-. W.O. Gooptr DIKI A.D. H<:lfritk. "f::leerronic ln~h\IIUCtllahon and Mc;tw.-emcnl TteluUqut•'', fccodce 

Hi.1H of huti:. , Ne;w D..:lhi. 
3. R~I.DI1knut A. <1ayakwfHI, ·~pain)~ and Linear lutepaltd Cimtits'". Prentice: H:.ll nrTndia. 
4. J. J. Nogmth a.ud M. Oopal~ "\.onrrol Syst~~tnl Bugluceting", 2"• cditi011, Wiley E.3stcrn, Nc1\' Oclhl, 1982. 
S. M. MofT'is Munu, "l>lgill)l Ocsigu'', Third ltdition, rrcntic.-c Hill2002. 
6. Rarne-sb S. V aeunknr, .. The Mi~raproccssor: Arc-hii~C\•rc, fnlcrJftcWg,,1'1'o&ramminu • tiJ Duisn,"1'enran1 

lntcrnaliom1l 
1. Kenneth J. Ay;el;a, ..,,c 805 1 Mlcro""-"'tltmUer: Ard'Lilc<:lllh:. t'to&r4mnlirlg aod Applicati()f", .. Pent;~m 

Jntalllti.omll ~uhllcaliOCL 
8. J>ousl .. V. llall. '\\fitlopru<..,._.llld lnterfr.in3," S«oold .liditioll, T••• McGnw llill. 

C~ur1e Corle: AM 

C..ont:1cl Uours: .L: 

lAM 

T• 0 p, 20125. 

Cour.• Tille: Tl>t1i1. 
t:rc~lr. 4 (In 3'• Sem), 12 (In 4" Scm) 

t:xamin11tiuu Ptultrn : The a.ss~:JSnt"-'l\1 of All the the~~ wuttlt.l be doue nr the cnll uf the third semester by u 

COJhll\iUce c~no;il'tinu of depmrmcnlal facu.lty Ul(ffibeU Of AJ)Jilicd Meclnnics Speeiali7.M in tho tt~o:JJs. 'J'hc 

uudcnts will p1tsent thc'ir tbc:~c:s bcfi.>J e the comm.ilteo • the COIUI)1t1e thesis report itt uot expcc·red at the cud 11f 

lht third $en'l!$kr • )\0,\~Yet parti:1l rc:porl hosed on tl\e work dcmc should be subrniu«t by the: 'htdents tu the 

os~cutn: eommitl~ - the projtct p.~.U..-s alot'J; with the a>nuniuc:e n~nlbrrs " ill a\wrd Jhc Jf'adcs for tbC' 

ia•li-yidn:al srudcnts in tiM: thdis. 

C)hjetti\'t of the Ctmn c: ~rudcnts will h:we 10 identify a problem ~ud work on it tuldcr the tnid.•mce or hi~u 

the$t<~ ~upervtso' tu oo ntrlblliC M\mc original in the Geld. 

J)c.lnil.., uf I he Course•: 

'11te thesis work c~n be 11 (Je~isn type. CXJX."fimcutal type; industJj;;,l pl'Ublelu or comJ>Uter oricntc.·tJ un~~ouy oftbe 

tupics (flated to the pn.)SJllnlllk:: cpceializ.arion 01nd will be: fllloucd to uth A(nclcnl separately. 

t._ Tbc thesis wocl: 11oned in tbt; third $CIItt!leit' will continue in the next semester al!u. 'the :.l~•deuts should COflllk:k 

( 

( 

\ ) 

tlte the:~ vtnrk iu rbi$ $tn1tllet' anJ prcseut it ~(ore. the as-.:as•nK cowrnirt«:. Shulcnls \nil subtu1l the c:opies or 
lbe COillJJeted J'lfl'ljecl report Jittnttl b)• lhe guide (O the lk.':pll'ln\ent The hnd, O( the dcpJfflliCIU Will Certify the: 

c;oples md rctntn then' to the•lmJcnb; one copy will be kc:rt in l'fle dtparlnlent.a.l lihr:tt}' ror rccocds. 
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Master of Technology 

in 

Biomedical Engineering 

Applied Me<:hnnics Department 
Motilal Nehru National Institute ofTechnology, Allahnbad 

(J)ccmcd University) 

About the programme 

f!iomcdicul F.ngineering education & research hns emerged as highly 
rcchnical, ita~crdiscipliuary :md sit..'llilican( u~u ir'l the presem health & system. 
Biomcdicttl c:ugiuccring is the iniCb'ration uf biology, medicine, phyt~:ics, chell) i,~try, 
rmd engineering. In addition to the tl'adilional role of Riomedical cnt(inccr~ as a 
maintenance of J3iomediclll equipments. they are alsQ called up~m tv take the active 
part in the diagnostic process lik• d•si~"' or m•dical prosthc.,cs, r(lb<Jtic ~urgcry, 
medical imaging, medical s ignal pr<Jtc:ssing. Riomc(;h;mk:.al ~tudics of hunlan hudy, 
13iofluid flow, etc. 

' f11e highly interdisdplimu·y mtturc or this i1fCa nc:ct.ls fot a cnrcfltl 
design of the M.Tech. l 1rognnn keeping in view the tlivcr::~ificd backg.xmnd <•f tho 
potential snodeuts and the reqooirem•nl of"well rounded'' biom•dicul engineer•. 

Jn the lndin biomedical engineering education is still in its preliminary 
Mage. Rcccn!ly a tcw numbers of colleges in India have started under grndunte & 
po~lgnl<luatc programme~ in biomedical engineering. Biomedical engineering 
c.xlm:atiun is inLcg:ration of Jlhysiology & AnatOmy biomechanics, biocl1cmistry, 
hiomatcriul, rchahilita(ion cngillecring, bio trnnsport JH'Occssc.~~ biomedical 
in:ih'umCrllatiQJ'I, hiomcdical imagi ug, biomedical signal, biolog_icat ~y~tcm & control 
etc. 

The proposed t>r<>gmomnc is expected to have input from almost all the 
clcpartmcnt~ of the institute and have an intcrdisci1>linary character. The programme 
h<o• beQn propo•cd at M.l'ccb. level, so that we do not las behind the developed 
countries in tlte variou~ fi~lds ofbiumcdical cnginccriug. 

l•:li(lbllity: n.Teeh.ffi.R. in any bt'ilnch uf E!nginecrin~ /M.St:{BiomcJical 
l nshu1nentation)) M.Sc.(Physics)or M.Sc.(Eiec.:lronics). 

Achni.c;s ion;The admission shalllx: mad~ thruugh GATE 



 

COURSE PROFILE 
111. Tech. (Bio-medical EnJineerlngl 

SEMESTER-I 

.. "&.Physiolo~ for E11gineers 
.•. . 

-

Total . 

,.;,_!.!lolmaS£ Proces•ing 
-

ics .. 

-··-

-
-
. 

... 

List of Electives 
AM 968 1\dvanccd Biomechanics 

... 

Total 

. 
. 

- Total .. 

Total Credit 

4:cr o -~ 4-0-0 4 

L-T P Cr 

3 ·0 -2- 4 
3-0-2 -~ 4-0-0 4 

20 

3-0 -2 ... 
4 -0 -0 4 -· 
4-0-0 4 ·- . 
4-0-0 4 
4-0 ·0 4 

20 

4 
12 
I()_ 

-- 16 
72 

. -

AM 969 Effects Of Kadiation And Bio-Medical Application Of Rndintion 
AM 970 Biomedical Ethics, Slwtdru·ds & IPR Issue~ 
AM 971 Rchabllilation Engineering 
AM 972 Electro Diagnostics, Therapy nnd Electrkal Safely 
AM 973Biomedical Engineering Desip;n & Ergonomics 
AM 974 Compulers In Bio-MedicAl En~inc<.:ring 

AM 975 Medicru Imaging 
AM 976 MI!:MS & Bio-MEMS 
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AM 96t Bnsit!l of Auatnnoy &l'h.,v•lutogy rnr Engineering 

Bio-medicul Engineering .fields of activities, n:scnrch, development, and dc•itu' fur 
bio-medicaiJlrohlcms, diugnu~it\ of disease amlthc•·apcutic uppli~;~t(ions. Fundnm~ntul 
Phcnomenn of' .i rc. The cell und its diffcrentintiun. Tissues nnd OTftllllS of the body. 

Introduction tn AnatomkAl tenus and F.mlocrlue ~lauds. 
"lemcntary Knowi..Jgc on various parta of human flody, •ystcms and r.rgans. Gcncrul 
s1ruc-lure and fuoct1un¥ of various llssu~ or the human body. 13asic anatomy and types 
uf endocrine glnnd .. l'bysiology of emloerinc glands and their hortnont!$. Genet a I 
m\.""Cbanism nfhunno1\al secretion. 

Aunlomy & l'hy•iolngy ofSI<eldal, Muscular & Nervous system: 
General struc;turc and comt><><ition of boncv umlly(>eS of Joints. Structure of muscles 
and mm:cle cells, li1nbs •Jn(l their functions. General SI1\1Cn1re of n..:rV(IU~ system nnd 
oorvc cell nnd thoil' functions, Rrain Spinal Cord, Peripheral and Aurono.mou~ 

N~rvous System, 
Gencrol physiulogy of neuro-muscular Sy<ten>, Velocity of nerve impulse and muscle 
action po1cnli11l8lld coupling mocht11li~m, Ph)"iolog.y uf nerve lmpulse, Ner\'e 
transmission, Reflex ore, l:lioclcciTic•l phenomena involved in learning and tnemury. 

Anatomy&. l'bysluloCY of Rlood Cin:ul•tor_v, Respiratory & l)igcslive •ystem: 
Gcncr•l stmc:ture of blood circulation in lnnnous-~leart and major blood vessols un<l 
their functitm$, Special properties or Cardiac Muscle and Pace Maker, Ulood nod 
Lymphatic Sy•tcm- composition, blood groups, role of ll.fi.C and W.B.C. Mechunism 
of hlood oxygenation. Biophysical iiSpc:cts or blood pressure und its record inc nud 
regulating techttiquc:s. Gcncrnl sttuclurc of rcst>i>'RIOIJ' system and functions- Lungs 
and Tnlchen GnnHu, RC.<jlirnto•;•, Respiratory PAthways. l'unctional u•pcct~ and 
mechanics of J'eJpil'utiun. General stmclun:~ and lhnclions of digestlvu Stystcm in 
humon . beiu~:s, ~tomQch, intestine. liver, gull hl•dder ;md pancrea•. Gcnctal 
mechanism of digcxtiun and roJe of various ga~tro intestinal secretion¥ and their I'Oic 
in the nbsorptionund digestion of food. 

A nnlnmy & Pb_v,lolou or Sell<nry Excretory, Reproductive System: 
Basic nontomy ur $J100ial senses :Eye, Ear, Ton~:uc, Nose and skin. l'ropertics and 
rhction~ of IICrVOUI$ $~tom with l'CSpeGt to ~on~ory organs. Slntcture and nmclions of 
excretory •ystcm, kidney 11ml urinary blndder. Clener11l •tructm-c and f\mctinn• <>rM.to 
nnd Fcma1c rcproductiv~ system. llonnon~ prolltu~ lion and phy~iology uf 
menstnmtion nud fcrtilizution, MechAnism of rornily ()hmuing. 

References: 
(.."h.-u·l~ E.. Tohin, UM:ic huru.1.n Analomy 
J. It ( ;rccn Alll.utiOduction tn Human YhysioiOJlY 
n.n. 013/le< ond ll.N. Ta)1or, Tile l'h)'>iol<>sit-•lll:osis ofM<dical rmctice. W>lliaw 
nod Wilkin>, Baltimore, t985. 
C.A. Keele and Eric Ncil; Snmson Wril;ht'• Applied Phy<ioiOSY. El.BS, 
london,l984. 
S. Wc.r, lilt Todd, W.S. Ma,nn >md IU.T. Von flruggen; Text Book of 
lliucbtllllstry. Macmillan Cu .. 1976. 
A.<i. -lluytun; Textbook ofMedicnl l~lyslolosy; Snuuder$, rhilodelphia, 1986. 



 

llomOgene<Ju-:> equauon~; power 
Laplnce lmn::;Conn and applicutions, Fourier serie.-.;, Fourim· lraosform nud 
application in biuntaxlical cngl•~ering. Pon1inl di fferential equatinns. Models i11 
physiology, i ntrvduvtion to solution techni(tue :-;uch as Variabl~ !\eparntiun, pnxlucl 
method and Laplace lruu•fonn method. 

References:: 
• B.Krcysz.ig.uAdvanced Engiuccrins MnthematiC2:l",51

!t e<.lition , Wiley 
Eastem. 

• Murray J.D., ' 'Mnth"matical biology",StH"inger-Verl"l!•Bcrliu,l989 

AM 963 Riu Me<:hnni<s & KJueslolo~:y 
Qu::lntitativc and qunlitntivc description of the action ot' muscles in relation to 

human mo,•cmcnl. Introduction to rigid body dynamics and dynamics of n1ulti link 
sy.-.l~ms using Newtonian zmd Lagrangian approaches, Mu~cle models, Muscle 
skeletal System -lllastie model of bones Properties ofbunes. llumnn body dynamics 
muJ lucon\ofi·on analysi1;. Ar~lllicntion of Kinesiology lo basic periOnt1ance patterns. 

lnttoduction to Ti!;!tUe Biomcch:'Utics, Movement ni(')nteciJ:IIliCS, Implant 
Biomechanics, Oo1hnpaedie Biomechanics, Pro:;lhetic:.< & Orthotic. Recent 
development~ in niomechanics . 

l{efercnce.•: 
• Fung Y.C.,Biomcchanics,Springer Verlag,l984. 
• \Vinter.O.A .,Diome<:banlcs and Motor Control ofTTumon Mcwement. 
• Ft·Ankcl V.TJ.&Nordin Margnrcla ,~asic .Hiomcchnuics of the Skdehsl 

Systcm,T.F.A &FF.OIOER, 1980. 

A.i\.1964 IJio-medieal Slgnnl, S)•.<tcms & Trausduccrs 
'f heOij', Analy~i!; :md design ofbiomcdic;d lnmsduccl"!): optical, photo-electric, 

clcclrochcmical, electrical, mccl\onical, clcctromcchunical un<l them·anelectric. 
i\pplic:ttions to biomedical ~y~tems. Transducer characteristics """'"'""" for physicnl 
me.uurands, scmmrs for meMurement of chemicals. Medical mc:.surands; ~n~or 
cho.rncteristic:s nnd design for measurement ()f medical pammeters like BCG. artcrit~l 
blood pre~~nre heM sounds, bio-polcntiul amplilieo"<. Vnrions types or electwdes 
usetl in F.CG, EEG and I!M(j. 

Measuremeut of llf-:G, F.MO and !heir diagnostic opplicntions in Medicine 
Plow and pressure measming in~trmncnts in biomcdlcnl eugi.neeri.ug. JJevtJopmenl of 
non-invasive diagnoslic in~lru1ncnts for tissue abnommlities.Mtdl<.:"l 
llltrasouogmpby. Lut""t hiomcdical ltc~tmmeuts: e lectro surgical unit; Pulse 
Oximeter, Uetibrillators, .foetal ECG. 

Refeo·euces:: 

• Khandpur R.S., lland book of Biomedical instrumentation ,TMI-1,2003. 
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• TompkiJ1s ,J.liomedical r>igital Signal l'ro.:cuing. 
• Conn well L. et ul., Hio medical Jns.lrumcntatiou & Measuremcntst PJil 

• 2005. 
• Con· & l.lrown, Jnlroduclion lu lliomcdical l!quipmoni,PIU,2005. 
• \Vcbester J.G .• Mcdic(tl )n))tnmltmla(i()n ,3•ll Edition,John Wiley, l997 . 

AM 965 .llio Matcriuls 
Stmcture nnd propct1y n::lalionship ir'l matcrials,Mctals,alloys, cca·arnics and 

polymers as biomaterinls; luleraclions muleriuls whh human body; lotlucncc of 
rnicm~srructurc and envjroumeut oo h'ltigu~ fraclure ofmaterialk. Compt)s-itc material 
concc.pts nnd applicntions; Materials for Ot1hopedic implants, ar<ificial organ~, dental 
implant;Dcrmal and facial prosthesis. Rio·cumpalibility of malcrial;. Recent 
devclolliiiCIII's iu Diomolerials.Legal issues related lo developmenl of biomalcrials 
.Natut'81 matcl'inls for various biomedical applicutions. 

Refcrcoces: 
• Park .J.Il. &Lakes R.S.,Diomalerials :An lntroducliou,Pieuum Press,New 

York, l992. 
• Silver P.H., Riotn3tcriaiR ,Medical Ocvicc3 &Tis::;ucUnginccring :An Jntcratcd 

appmach,(';hapman &Hall,l994. 

SEM.ESTER-U 

AM 966 Dio-m<~icnl Sigunl & hmlK< Pro<cssiug 
lliosiJ;Jlals a•><llhcir Characteristics -signal Sampling and condilioning,DF I' 
properties-Frequency DomAin Analysis ofSignals,FFI' AI~:orilluus,Digitnl Filler 
Design. 
Time Domain Motlclling-AR motlclling,Spootrallislimalion,Dala Compres.ion 
Tc::chniqut:s-\Vavd~t TrnnsfumJulic..m,Veclor Qmmli~1liun)Linear mtd Non T.i neur 
prediction of Dio~igamls , \Vavefonn detection and Patlem Recognition. 
Oigilal Image repre<entatinn,F.Iemenl< nf digital Image J>rnce<$ing Systcm.Tonagc 
Trtmd0rm~Oi$Crete FourierTronsfhnn tmd (IMJ>erties ,Se,u:u·nble Tmagc 
Tr:.n~thrm~. T1 nage F.nhtmeement. Tmnge Re.l\.t()rati<m, Tmage seg.mentation,Jmngc 
Reconstructions n·om projections. 
D<ltn compre.~sion-DPCM. Vector quatlti~ation,IPRG,MPRG~\Vavelel 

Trnn<forms.l3rief de;:criplion oi'<:T,MRT,l Jllra<ound,PF.T ond SPP.CT imugos. 

Ref••·•oces: 
• Cohen, 'J:liomcdic• l Sign•l l'rocc.sing ,Vol l&2 ,CRC l'rcss,I9S6. 
• Torup'kins W.J.,Biomedical Digital signol Proces.<i11g,Pre11tice Hn11,1993. 
• Jain A.K.,Digilullmag~; l~rocc:till\ing,PHl,l989. 
• Hicho.Z. ~t.al. ,Fundamentals <>f'Medlcal JmC~ging )ohn \VHey. 

AM % 7 fiio-nuid dynamics 

lntroduction to fluid mechanics; Fluid p1'nllet1ie.o;, ha~ic laws soverui•1g 
cotu;.et'Vntion ofnu\s~ momentun1 nnd energy; laminnr tlow, Couette flow nnrl TTosen­
Poiseuille equation, turbulent tlow. 



 

Bio-Ruid dynamic.•: lllood system nctwnok and physiology, blood d~Cology, 
V=cl structure and mcehani<;al properties l.yrnphatic system; Body fluids aud dteir 
mrnions; Jo'low of Newtonian ialld non-Newton ion nuitls in rigid tubcM, n~.:~iblc rubet 
and cnllavsiblo !lobes. 

Houot und pumping l>r<>ccss, Ulood flow in body, Flow dynamical ~n•dy of 
circulatory system, heart ami blood vc.xu16, anatomy and pllysiologic•l 
considcraliun:J; Components and timctions or nr1e1·inl nnd venous sysh:ms;; 131ood 
flow throu~l" urtc1·ies and vein~; Kincrlc energy, now, pressurc·fl(lw relations in 
v11-~cular lx.-..1•; C•rdioc cycle; <.;"rdillc Vlllve d)'liiUn~tions; Ulood pre."'"'"· regulation 
and COlllrolling foetal'$; Coronary circulation, hcnrt railure. 

l:ngin..cring oppliealion• - dialpis, heart-lung m~~<:IUucs_ l.ung und ainvoy.• 
system n<twm k and physiology. · 

References: 
• Mn>:umd•rJ.N., Biofluid Mechanics, (Wol"ld Scicntir.c, 1992). 
• FungY.C.,l:liomochanics:Motit~n, Flow, Strc .. , Rnd G1owth, (Stwinger· Verlng, 

1990). 
• DerneRM. nnd. LovyM.N. ,Canliovusculn•· Phy.<inlvgy, (8"'cdilion, Mosby, 

200 1). 

AM %8 Advauccd Dlumtchnnlrs 

General principle~ of •olid nlcchanics opplied to atmlytical and c.•perimc:ntel 
investigulions of binlngicol syslcms. 
Geneo'lll principnl ofniomcchonic•: Analysis ofbiolul9cal subsyst<m fi:OUl 
biomechamical viow. 
Ti~suc biomcchnnic~ : J>irccr~ shear, bending & lorque net ions und tltc cortc.'\pondlug 
slte8$CS, slrains in hio1ogical tissue~. Stress rchtxttliou &. creep. Rlahility ftnd 
iuslability. Biomtchunical characteri?atiorl of bone and I he ».ofl connective ('kin, 
tendon and lignmcnt~) eo\ICring <lructun; flonctinn ond physiological f3<:tors. Elastic 
models of bones, onivon"Opy, mtchaoics oftiosnc renlOdcling. 
Str= wave P~'~'~l>aijlltion in bones. 
M<wr:ment Biomcch;mic.s: kinesiology. Gait ar\olyxi$, body and lifllb tu;1ss :tnd motion 
chal4u;lc:l'istic acciomh force tr:msmith.'tl by joinls. Joinl forces re.~ult inlbe nol'lnal And 
tlisabf<d human hody, normal & palhulu~icol Goit & sports Dinmeehauic•. 
Trnrlant IJiomcchonic.:s : Ocntot fOrces, imphtnlliAAuiJ IJiomechonicl), crack 
prupng('tion in hones. dymunic tnodds. 
Orthopedic Biomechntlics: Wtllrslaw mod introduction to nrthopcdic biomechanics, 
human llody uo1ulysis & locomotion aonlysi~. 

l'rosthcliCl! & Ot1botics ; l'rinciplc:s in dc.•ib"ing Orthotic~ & prosthetic devices. 
Principle< or three point P"""'Ure, total eonlott, pno1ial weisht relieving. 
Apprcciationo of limb Orthotics & pro.•tbctio.:11: 
Lower c.'tremi ty onltosi~ arid prosthesi~. upper extremity orthotic & prosthetic 
de\ficcs. Roccn1 developments in Diomochani..:s & proslhctks aud Orthl)Jics. 



 

l 

Rcfe.·eucn: 
• l'ungY.C., Oiomechanics:Molion, Flow, Stress, &nd Gru\\1n, (Springer-Verlag, 

1990). 
• A Tcxttx>ok nf Oiomooicnl Engineering by R. M. Kenedy. 
• Hond Hook <>fOio•nginccring by nichnr·d Shnlnk & shu chien. 
• Wintcr.I).A .• Oiome(.;httn.ics and Moto1· Cnnlro1 of Human Movement. 
• l'r3nkcl V.II.&Nordin M"rgarct•, lla$ic Oiom.,.;hunics of the Skcletnl 

Systcm,LilA &FEDIOER, 1980. 

AM 96!1 £1Yetls ofRodialiun uncl iJio-rutdlcal Applic11liun or Rndlatlou 

Types and charnclcrislics of clcclromaSJ>elic radiations, influcn<:c on living 
bt:ing:i with parlie-ular emphasis on human beings) Oio·•nedical a.pplicattluus lllltl 

etlt!cl:( of x~mys, Cttmma fll)"S,, MicroWHVCi:l, lJitrosound ere.. L1SCC tmd lhu1r 
hiomooiculnpplication.lln7.nrds of radiation. 

HcJorcnccs: 
• A Sorenson and l'hel1~<, Physics of NuciCllr Mcdicino, W.O. Snundors co, 

19~7. 

• J.R. Comcroo •nd J.G. Sknfronicl:, Medicnll'bysics. 
• Chri•ien•on, Physics ofUiagnostic Rodiology, John Wiley, 1979. 

AM 970 Dioonedical Ethi<s, Slnudnrds ,~ IJ'R Issue.• 

Value dlcc>ry Ri•k 11nd Rcliability-l>c:c:ision theooy, Injury nud d•mngc control, 
Epidemiology of tu:cid.;uls, Human to lorance to energy inputs. .BiomedicAl & 
Hiomec:honic. nspects of lon~; t~rm, Exposure to hazardon• 
etwimnment.Stnndards,Ethics &JJ:'K. issues relnled 10 biomedical euginccrin~. 

Rderen<l!ll: 
• Patents by N.R. Subb:mrm, J'b.1rrua Book Syndical<; llydernharl, 2003. 
• Sins'• K, Intellectual Property Rights on Uioi<>Chnology, l:IClL, New Dclhi. 

AM 971 Uebobilitallon l'.nglnc:c:rlng 

Medical,l'sy<:holo~:ical and social issues inlluencingtho rclmbililation of people with 
spinal cord ir jjury, • troke, troumotic brain injury, Hemiplegic, Spasticity, Myopathy, 
Cerebml injury ond limb •mputation., Rehobi litotion maungemeut. Artificial 
replacemcuts lilnlls "" mulli di>-ciplinary design concepts and engineering problem• 
under stringent constraint•. At1iflcial organs: Kidney, heart, pancrens, liver etc. 
Rehahilitotioll l!trginecriug fur the ro•tomlion or \'lri¢1y ofhuonan activities for 
disabilities I hot include oeosoty, motor of co.:nitivc lus.1e.~. Rum injury rchobiliCA!ion. 

Referencr.s: 
• Smith, KKym<>nol V. & John H. Leslie, Rchnbilitalionl:ngineerin~:. Cl<C l'rc .. , 

1990. 
• Mann, William C. nnd Joseph 1'. l'ant, A"islivo T<-.:hnology lor Persons wi!h 

Disobilitics.The Americnn Occupation Therapy /\9-~ociationlnc., 1991. 



 

,· 

• Wch~tcr, J<1lm G. et al, Electronic Device.< n,. Rehabilitation. John Wiley & 
Sons. 1985. 

AM 972J!:Icch·o diagnostics, Therapy un~ Electrical Sarety 

Jllcctrodcs •• bioelectric tronsduccm : Vmious types of specification & 
selection criteria ror electrodes. Polarizable onclnon·volndznble electrodes; practical 
considerations. !nsh1mtentatiou for biopolcntiul rtc01'ding: pmctical coru;id~rations 
fOr optimum pcrfonnunce; reduction of intcrfcrcm;e, gr011ndin~ ~aiCiy. F.lectriGa l 
Stimulation for generating evoked potentials, F.CT, pacemakers, defibrillators; 
Stimulation parorncLcrs; Sodtty limits and prccautiuns. SaU~ty: Ila:r.ards a&Sociated 
with the use of cJcctrlc~tl & eleclronic instruments: clinical safety nonns. 

References: 
• M.J./\minoll' lllectrodiagnosis in C-linical Ncurolosy, 3'' e<litiou. 
• J.A. Dclisia, 1-T.l l.cc, H.M. llarnn, K.S. l.ai & N. :'>)>iolholz: Manual orn~rve 

e<mduction, Academic Pro~s New York, 1993. 
• 1. Kimura (Ed.) ; l'•tiphoml Neuropathy , . .,1. I , \\'.U. Sauudoc"S & Cv., 

Philadelphia, 19R4. 

AM 973 Biumcdical E••gluccrlng llcsigu & Er::ollmnics 

Ln.trodiUction t(l lSrgouomics und its applic.ation; Mmt-Mrichinc·Envirorunent 
Sys(crn; Anthropometries aod joint motions-; \\'otk posture, Enviromncntal facto~ nnd 
humom perfOrmance. Designing of controls and disph1ys~ control panel organisation, 
principle~ of' product dosign nnd recent trends on Ergonomics related is:»uos in 
Medicine. 

nererenccs: 
• t::.J. ;\1:ccunnick, Tlnma11 factors in Engineeel'ing and Dcsig.n. TMll. 
• 0.1'. A•trand and R. l<aac·c, Tcxtb<>vk of Work Physi<1logy, Me GrAw Hill 
• E.R. T ichnuer, The lliomcclicul basis oflllgouomics, Wiley 

AM 974 Computer< lnlllo·mcdicnl En)llnecrlnt: 

Data and ln.f011nation cnr,ture in hcallh C<trt: manngentCI\( and clinical delivery 
systems. Multimodc c.Jatu; Epidemiology and eliology dam; Data t.Jm.tlil.)'l importance 
of data organiz..'ltion. Data ha~e $)'Siems in medico I applications. Intelligent system 
appmaehes in medicine. Networked system:); \Veil building of Utcision-ma.king 
SUJlJ>Oa1 ~ystcms for clinical applications. 

lntroc.luction to annl()g and digital computers, sir_mtlatlon in biologicnl 
sciences, simulation of nMmal and palholoM:ic.al states, autor:nnt~ patient history 
taking. Arlilicial J.ntclligence allll cxpctt system~, Algorithms Cor <~utnmnted analysis 
orRCG, EEG, EMG, etc. Computer in Ho.spital management 

Refcrcuccs: 
• H. D. C'()nYveyct, Computers 1n Practice of Medicine, Addisson Wc~l~y. 
• Edward Sho11liffc, Compulor Based MedicAl C<Josnltntion, lilscvicr Scitnlific. 
• Juse:pl1 Oron7.ino, Compult::r Application in!)nlitnt Core. Addi:o:~!«<n 'Wesley. 

OiCJJUt\lit.:ul Enxim:aing 



 

r 

( 

: 

,. 
• 

: 

' 

/ ' 

( 

( 

AM 975 1\Icdicnllmngiug 

Review uf alomie S:lntcture and atomic particle.~; electron.s, pr'Oions, neutrons, 
fl<).si lrons e tc; cla~~ificatioll of clements AS per the J>et<ioctic tohle; atomic transitions, 
electron tro.n~ition& and the generation of X-mys; NucleAr transitions and rodio active 
rmelear·. Ch arnc(eris(ics of X-ray beam; ii'IICt<\ctlon with matter. ThcOl)' of CT 
scanning, spl r·al CT sc;nming & PET physics of Nucl.;.•lt t-.1aRnctic }{csonancc and its 
Of' lllication i n the field of Oiugnoslics. Gtuuma camera SPEC'f and other latest 
Medical imaging sy:::tems. Physics of ultrasound imaging utccs 1n diagno:;is Tmuge 
quolity da<cription & patient risk. 

l{e(..-ence.s: 
• A lhert Mncouski, Medicnl lnstnuncnmtion, l'rcntioo Hall 
• Chris 'l'enson, Physic.~<tfOiagnnstics Radiology 
• A Sot."Cnson & PhelJ)S, Phy~ics of Nuclear Medicine, W .B. Saundt:rs cmt.l Cu., 

1987. 
• 

AM 9?6: MEMS & BIO-MEMS 

Introduction; phutulithugntphy; mask design; wei and dl'y c1ehiug~ thin fi lm 
deposition :md growtl>, <:Jcctroploting, molding, LIGA, bonding and sacrificial 
proL.:esses, pnlymer pruc~ssi1lJ5 and rapid pmtotyping, biomatccials and 
biocompotihi lity is:me...,, micro lola) unnlysis ~yslwn btTAS}: Fluid control 
cornpcmellts., J'·1'AS: j:;ample htmdling:, Jt-TAS: septmltion cnmponent.f\. Jt·TAS: 
detection. cell handli ng onct ehol'acterizati()n ~y~tem~. ~y~tem~ thr hioteehnolngy and 
PCH. polynucleotide onoys and genetic screening. miniature hiMe1\SO~. 
bioscnsors army.s und intplantahle de,•ices, n.:urol intetlace!\, n1icmsurgical lnnls, 
micro n<.:cdlc.:s, und drug tleli vet}'.Microsyslem!'\ ror li~Slle engineering. li~m~ 
•c•ffold•. opticnl bioxtnsc>r.<, MF.MS metrology, MF.MS pncknging. 

References: 

• 
• 

• 

R. llicho eta I., Fundamentals of Medical Jmaging, John Wiley 
A. Man?. and 11. Oecker, F.d<. Miero<y<ttn\ Technology in Chemisby and J.ife 
Sciences Springer-Verlog, New York, 1999. !SON: 3-540-65555-7 
MRx:I .. MAdou, CI J1nndamental~ of Mic•·n Fahricatinn1 the Scie•1ce of 
Minianu·ization", Nanoge11 corporation, USA, CRC pre«, March 2002. 
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Course structure of 

P. G. Programme 

Master of Social Work 

Department of llumanities and Social Sciences 
Molilal Nclu·u National Institute ofTeclulology 

(Deemed University) 
Allahabad-211004 

Contents of the Proposal 

1. Introduction About the Course 
2. Credits for course 
3. Course Design 
4. Eligibility for Course 
5. Selection Procedure 
6. Career Opportunity 
7. Requirement to Run the course 
8. Existing Faculties 
9. List of Non Government Organization(Where our 

st udents can get field work and Job Placement) 

• Indian NGOs 
• International NGOs 
• Leading NGOs 

Master cf Social \'lork 
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MASTER OF SOCIAL WORK 

1. I ntroduction 

The Master of Social Work is a full-time, two year programme. This 
programme offers the following 5 speclallsatlons: 

• Industrial Relation and Personnel Management 
• Family and Child Welfare 
• Medical and Psychiatric Social Work 
• Social Welfare Administration 
• Urban and Rural Community Development 

2- Co urse Cr edit Hours 

The t otal credit hours for the Master of Social Work programme is 81, divided 
between the first and second years of the programme as detailed below. 

I Y~a.r._ ·~-~~::: . '" ··--·---- .wREDT-HOURS~ 
trst :V:e~----- - ·-· - ____ .. . Jl .... __ ......... .. 
; First Semester . . ... ..... ··- __ ; _ . . _ ___ . 
;jcourses(Including Field work}"----- .. .. ·r·--- ·-23:· -·-----
'lsecondsemesi:-er · ·· .;! . 
:rcour5es0nCiuciii19 _i'_l~l<tw~~k) .• · • ·-- ···• ·:r -· ,_ - ~1'8-~~- ~~--, 

-~~~~;~~~-~-~---~: _________ __ . _ ~:1 ····· · --···3?. .. "----~ 
[1-"hird Semest er ---~f ------
lcou.rses{i 'ri'ciUdli19- Fiei(i work) ,, 21 1 

f~~~~~~~~~~;:F.iei~··w;r·kr·- · --"· ··--·--!f--~21---1 
I Total J~-~-_42.~---. -~-~ 
~~-~-~~~--T~TAL___ il s 1 ' 

Each course carries the welghtage of Three credits. 
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3. Course Design 

Basic Courses 

First Semester 

second Semester 

Optional Courses (One Course will be selected by the II Semester students) 

t-1ht.ter or SCI~ work 



 

respective specialization courses. 

Indu5trial Relation and Personnel Management 

Third Semes ter 

Fourth Semester 

' ·. ' 

t·llu:ter of Socl&! \\'or!< 
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Fam ily and Ch ild Welfare 

Thi rd Semes ter 

Fourth Semester 
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Medical and Psychiatric Social Work 

Third s.,m.,ste r 

: 

Fourth Semester 
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Social Welfare Administration 

Third SentflStl tl' 

Fourth Semester 
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Urban and Rural Community Development 

Third Semester 

Fourth Semester 
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4. Eligibili tv 

( • A Bachelor's Degree of a minimum 3 years duration or Its equivalent 
(under the 10+2+3 or 10+2+4 or 10+2+2+1 year bridge course 
pattern of study or any other pattern fulfilling the mandatory 
requirements of 15 years formal education) from a recognised 
university In any faculty with a minimum aggregate ol2.Q...?&...roarks (40 
% for Scheduled Castes [SCs] and Scheduled Tribes [STs] and 45 % 
for Kashmlri Migrants). 

• A candidate who has appeared for all the papers and practicals of the 
examinations of the Bachelor's degree may also apply In anticipation of 
the results, provided he/she produces university/college mark/grade 
sheets showing an overall average of the marks mentioned above In 
the first and second year college/university examinations taken 
together, if the degree course Is of three years; and the first, second 
and third year college/university examinations, If the degree course is 
of four years, for all the subjects examined. A candidate who has 
appeared for the one-year bridge course examination, in view of the 
two-year Bachelor's degree ( to complete the 10+2+3 stream of 
studies) may also apply provided he/she has the above mentioned 
percentage of marks. rn such cases, admission to the Master in Social 
Work pr·ogramme of MNNIT will be provisional. If a provisionally 
admitted student fails in the final year Bachelor's degree examination, 
the offer of provisional admission will be automatically cancelled. 

5. Selection Procedure 

Those satisfying the eligibility requi rements wi ll be assessed for selection 
through the following: 

Academic Background {30 marks) 

Marks are awarded to each applicant on the basis of the overall percentage 
of marks secured in the Bachelor's Degree Examination. However, high 
academic achievement is not the only criterion on which the candidate will be 
selected. 

Essay Test (60 marks) 

The essay t est (ET) alms at assessment of knowledge about contemporary 
issues in the field and sensitivity to social issues, expressed through written 
analysis In English. 

Naster of Social work 



 

Group Discus·sion (40 marks) 

The group discussion (GD) aims at assessment of knowledge about 
contemporary issues In the field and sensi tivity to social issues expressed 
orally in Englislh in a group situation. 

Personal Interview {70 Marks) 

To become eligible for the personal interview, a candidate should secure a 
minimum combined score of 45 marks (35 marks for SCs and STs) in the ET 
and GD put together. The canaic!ate is also expected to be acquainted with 
the programme for which he/she has applied for, as questions may be asked 
on the topic during the interview. 

6. Career Opportunities 

Industrial Relation And Personnel Management 

Employment opportunities In Business Organisation, Consultancies, Non 
Government Organization, Government Undertaking ,social welfare 
departments and also other departments of the Central and State 
Governments i nvolved in Human Resource And Public Welfare, human rights 
organizations, research and teaching. 

Family and Child Welfare 

The Family and Child Welfa re graduates are absorbed in broad-based as well 
as specific settings in government and voluntary organisations and In formal 
and informal sectors. Some of the settings in which our students are 
employed are specia l and regular schools, mental health settings, child care 
services, rehab il itation centres, family counselling centres, family courts, 
special cells for women In pollee stat ions, national and International funding 
organisations, etc. 

Medical and Psychiatric Social Work 

This programme sensltlses students on health and mental health Issues at 
both the micro and macro levels. Health Is viewed in the context of changing 
social and economic realities and students are prepared, through course 
work, to simultaneously address issues arising out of such a situation. 
Several avenues to work on health issues in the context of development at 
policy and programme levels exist. Student s have opportunities of working in 
mental and community health settings and substance abuse prevention 
programmes, hospitals, child guidance and counselling centres, schools, 
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research organisations and public health programmes in both the 
government and voluntary sectors at the national and international levels. 

Social Welfare Administration 

The programme guides students to understand the nature, purpose, scope, 
evolution and changes In social development/welfare services in the context 
of society. It helps students In planning and, implementing development/ 
welfare projects. Using social science knowledge gained in the programme, 
the students will able to engage in policy studies and policy formulation. The 
programme prepares them for mobilising resources, participation In or 
management of ongoing social development/welfare organisation/projects, 
undertake research, short-term consultancies in training/report preparation 
and public relations. 

Job opportunities for students exist in government and non-government 
social development/welfare organisations. Employment opportunities also 
exist with networking, Issue-based, Intermediary, and 
local/national/Internationa l funding organisations, as well as charitable trusts 
and social responsibility divisions of corporate houses. 

Urban a nd Runt I Communi ty Development 

The nature of opportunities for work in this field ranges from service delivery 
for community development, organising communities for change and 
organising capacity· building training programmes for local groups, 
government officials or other specialised groups. Many graduates with this 
specialisation are also involved in providing policy Inputs at various levels of 
decision-making within government agencies, advocacy work for the 
disadvantaged sections, and documentation of development activities. The 
specialisation qualifies students for development work in areas such as 
natural resources management, gender justice, human rights, education, 
health, and disaster management. Job opportunities also exist as instructors 
and lecturers in training centres for community development personnel, 
funding agencies, (!nd as development consultants. 
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List of Non Government Organization 

Following Jist of Non Government Orgaulzatlou eau helpful for Field Work as well 
ns 1•1ncemenC. 

ANOITRA l>RAI.>l'SII 

J.Or. M. Vijaya .Kiran) 
!)oeic•y for lntc~nucd J)e\'el()J)IIlCill ; ,, 

Orbau ~~~~ l{utol :\r(tlS(SII>OR). 
BS I IF I, Vijnynun,gl\r Colon)', 
llyd<rRMd-S00057. 
Tct·0~0·221 10~. 332070'J(O), 
fax:·~0·229S83-, 040-M 1697 

2. Shri J. Stunbn Sh·rno. 
s~f¢ta.y, 
Aclion for Integmted Rural and 
Tribnl De\'<:Jopn)Cnt 
Soeiol Scrvi«• Society, ( AtRTnS), 
I ),NQ, 1-27- 14, 'l'onka ~alnwni Slrccf, 
Na?.arpet, 'f'en~li-.n2'20 I , 
Ph:- (OSG44) (25739), Pax:- 2~5GO 

3. Dr. Ramc.sh. 8o:~bu, Chid Functiumuy, 
ROSS 
( Rlood l>ono~· Oraanls:uior' for Sodnl Service) 
7-46, Var.avi Nag,ar (M.R. Po IIi), 
'l'impali-~ 17 502. 
CIUuoor Oislri~t, 
Audhru Prudesh. 
l'h:· 085 74 ·50050 

4. Dr. 0 . rrabhokar, 
M11hil., Vikns Smuth:m, 
H -12G, Nour;Vee Rood, 
VishOtbp:~lwlU. 

.S. Or. Koutikltppalo Surya Rao. 
Child Foum.latiou. of htdita, 
Plot 120, D.No.39.5.30, 
Mt~rali.uagor, 
Vi>11k"poln;~m-S~0007. 
Ph:- 558529 

i\NilAMAN ,\NI.> NICOlll\ll J.SI.I\Nt>S 
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48. Mr. A.O. Johny, 
Project Officer, 
fJn~oo Reachnut, 
Oon llosco, 
Uuwahali-1. 
Tei:·~I0457. 

M17.0RAM 

49. Or. J.C. Cblmauliawn, 
PI'OgJARUl)t CoordinAtor, 
Corrunun.ity Hc3lth Action Nctwot'k (CHAN), 
'r.O. Rox 5, 
Ai1.W:tl-796 001 ' 
Mimf3m. 
Tel:- <l3R9-26 1 06, 27f.09 

Nll\V UIJLIJI 

$0. Ms. Anjt~1 i Gopulo.n, Director, 
T1le NA'l. J ~ound~tion(fu(liA) TniSI, 
l)-45, (iulruoh~t l'ark, 
New Delhi. 
Tel:- 6851970,6851971. 
Fa.x:· 6859113. 

51. Ms. Shen~z Akhtar. 
Rnjiv O•mdhi Found~tloo, 
1, Rajendra Pr~1$ad Road, 
J-.wabar D1J3wllu, 
New DcUti-110001. 
Tel:. ~755117, 3755118 
Fox:· 3755117 

52. Slui Slum•'llr Chowdhury, 
Addl.l'rof & Coordw>~o•, 
NGO-i\IDS Cell, 
Centre forConmmllity Medicine, 
AITMS. Ansari Nast~r, 
N&\V0elhi· II0029. 



 

7. ::)hri Netraj Kumar Dlllniah, 
Oc:m.:r11i secre-tary. 
Owttrl Vmuh Club. 
(/o Ne:hru Vuvok Ke••dt•~ 
Hnd Posl Office, 
11ort l\liir.J-4-4101 
i\&N l~land$ 

A SSAM 

8. Dr. S.l. Ahmed 
A!OS Prc..,nlion S..:lety, 
Zoo Nftmnti Road, 
Oltwahari. A~SIW\,• 781021. 
'l'ol:-03786-2232~ 
Gl•nlllt Di~trict. A.udhrll Pr11dcsh. 
~h:· 0361·560992. 

9. ~b Rtda Devi. ' l'iUSk:C 
li.A 11WST, 
0..,.4, Sujom Sint:h l'aa·k, 
Ne\V Delhi-I IOODJ. 
Tclef.,.:·? 1· 11 ·4629541 
l'nx:-~1-1 1·6830291 

JO. Sl>ri Canesb l'ro<:>d Slnsh, 
AOll'HI 
2/.10, Slate B>nk Colony II, 
B~tll.'ly Ruad.l»a.tn~t-tiOOOH. 
Tdctix:-0612-283018 

11. Mr. Vinoy Kun.r Ohd~r. 
Oihlr Voluntary Hc:alth 1\s.,nclation, 
West orGa~nga Ap~nmenl, 
Opp. I...C.T. Ghnt,Mnin~Utt\, 
1'01113·800 001. 
l'h·· (0(,12) (2666<l5). 
Fox:· 266884. 

12. M. POl"' C.ued"•· 
MatWa Jee,t·ici Kcnl'lr.l, 
r .0. LE Gomia, 
OiotBokoro, 
l'in-829112. 
l'h:· (06$44) (61040) 

13. Shri Aumo Mlljumolor, 
Dl~ontkba 1-'ublic: Wclr.'lre Tntst, 
ncax-aul,llibar. 

(.;IIANDIGARII 

53. M•. Elizob<lh Vnls)'llyan, 
A IllS Awareness Croup(AAC), 
ll~llun.,t)"Uilp\IJ. 

S.r.laljuu~ I:A"'I••c. 
New Dclhi·II0029. 
Tel:· 618795316187954 

S4. Dr. Su.hma Se••t tlpll, 
Drishlikon. 
1207,Sect<>r ll,Pockcl· l, 
V:uaftt KuaY, 
Now Uelhi· l 10070. 

55. Or. Nolin! S1olmy, 
TORC:II, 
0 · 1033, New FrM:,.,lJ ('.oJony. 
New Delhi. 
Tel:· 68'21616 
••• .,. 6828383. 

5G. Dr. Di.tra Ce:orl'c:, 
S01laam Uaalak Twlil, 
24?2, Scc·D, Pc<kcl-11, 
Yilsant Kuuj, 
New Delhi· l10070. 
Tel:- 689812') 

57. ~1.1'. Luke S~n,J'I scm, 
StiARAN, 
G-46. bl Door, 
Cn.:en Pa.rk, Mait"' 
New Delhi-110016. 

S8. Mr. Raj~'h Kum3r, 
Sudcly for Promotion of 
Youth and Mo<!c< (SPYM), 
8·413054. VQsant Kucij, 
New T>clh~ 110067. 
Tel :· fol\?JSn 
Fa<:· 6S9622~ 

S9. Mr. Rall1~h Venkatt'ALWlu, 
Posill\'C Ufc, 
24rt6. Scc-l>·l'ookct u. 
Vasenl Kunj, 
N~w DeH•i· II0070. 

60, M$. S. I..Aiitba, 
Joint Won-.er~·~ l'roprtuunc. 
14. JangJmrtHl, 
Mathura Rood, 
Nr:wl>clhi-111liH4. 



 

Citi:t.C-1\ 1'\W':Ironesc; Grn\l)l, 
2812, Secw-28-C, Chooo(liga,.lt. 

IS. Shri Onk:'r CJ.mnd, Sccrct;uy, 
Scr\'3uf~ of the r'-"'plc Sucicly, 
!.ajJ>al Rai llhowon, Soc-IS-11, 
Cl~••dig:uh. 
l'h:-780611 

fiOJ\ 

16. Ms. Mtnriene Goneo, Director, 
rosith·c Life, 
Flo1 No.An, Skylork Ap:wtmeut•, 
NenrCineAI J>cwado, 
I'O>tii. uoo-403 002. 
1'11(832)(224 •128)(231 827) 
F•<=- 229355. 

(;t!JARAT 

17. Ms. Sucbi Rawal, 
tiuj:.rat AI OS A\Yareuess nnd 
Prevention Unit. 
RIOt, Si1t.llm Clml.:ra Aparln'leni.'IJ 
AlmlCIIahad, 
C"inj<.nat 
Ph:- r.s75282.l'o>:- 6572962. 

l ~. Ft. Cedric J,neka:>h) 
Sl. Xt\,•icrs Socinl &n•ice SociCl)', 
P.O. Box 4088, N-avranepm"ft, 
Ahmed•bad-380 (109. 
Tel:· 4?S238. 
!'ax:- 642 6362. 

19. M•·s. Hunr~y Nne., 
Tl31'cu1l (;jt i~.e••~ C:l\uucil, 
Above l lealch M11~emu~ 
S.yoji Doug, Daroon-390018. 
Tel:- (0256) 1934151794$%. 

20. Dr. Barath Bbagnt, 
Lol.': Sevak Mandai, 
C. H. Dh::~g,~u Wo .. king Womel\ Hostel, 
Ne.;u Dalal Aparlmt-uts, 
Vikns Uruti Road, Pald.i, 
Alune<lobo~-3~0 007. 
Tcl:-419 260. 
F"x:- 6612608 
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Po"- 43136Sf, 4313660 

6 1. M:;. S:H.Ihtl Muhau, 
t::t.litor, N.,:xus, 
Pupul~tiou Services £ulcrnatiuntt1 Jnditt. 
C-445, Chitmmjan Park, 
l'ost llox-7360, 
New Delhi -111!0 19. 
Ph:· 642&379, 
Fax:- 6467419 

62. Sbri Ravi Chop'", 
Scc.cctar y, 
DISH II, 
I 318 8, HlocH~4-Jl, 
Jtwal:purl, 
New 1>elhi-58. 
Ph:-5554530 
Fax:· S685G7U 

O~IS~A 

63. Shd n. P. Patnaik, 
Indo National Socio 
l!conumic Fomu.lulion, AJS, 
Ashuk. NagM, Bhub:.mcshwar-751009. 
Tel:- (0674) 404717) 
Fax;-420333 

G4. Shri M.R. Mislun, 
Jeev:u• Ktkha Paris~• \1, 
N I/150, 1Jt(;, Villa~c, 
N<iyupalli, 
Bhuhanc~hwar .. 7.S (015 
Tel; 452464. 

65. Dr. l'.K. S•l>O<>, 
rrojecr Coordinator, 
~HRf> 

(Society (or Health Hduc;.•tion and Dtv~Jopnuml) 
AT/VO/l>i$l. nayag,a<l4, OrisM .. I. 
Tel:- (068$6) 22031 

66. Shri K .C. P:migr..thi, 
Indian Msnascmcnt ofTcehnical S()c.iety, 
IIG, ~la.tion Squal'e, 
Olmho.n(.<ohwar, 
Tel:- 503128. 

67. f>r. Gccla Muhanty, 
C.D.M.IJ. 
97. Fnrl"..'!il Pnrk. 1'\hnh>'ne.~hwal'. 
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ll. Shri J.H.Gop;>l, 
Secr-.1..-y Oenenl, Jetly Foundation, 
203, Scelor-31,1'11ridabad-l21003 
Hony;,n;, 

22. Ms. Sun1iha Chowlaar, 
Nari Ghebn"' &la•g;ayt1l::ln, 
1322, s.:e.-14, Snllitl31, 
Ph:· (01264) • 4J4.1?. 

23. Slui J.N. G•hlant, 
!o;c<;r..:tary, 
Jul11nn Reel ~ross: Sncicty, 
ltOhtAk, 
Tel:- (01262) H588. 

I IIMACIIAI.I'Il ,\lli:SH 

24. Mr. Mul<esh KUlllir SiDh>. 
lhtmd!oll'rodesh VolunliU')' 
Uulth Assoeialion, 
¥.1ta.,e lt~w3n, K halin3) Shimla-1 71 002. 
Td:- 123132. 

JAMMU Al\0 K ,\SiiMIR 

2S. Mr. Shabir Aluncd, Mtt$1llf't', 
Clcncr~t I SccR.1ary. 
Jn'\Onl Hu~~ain Foundation, 
It fl. "Pnlo View, 
SriNot-" · 190001. 
Kashmir, 
l'h:· 4780.H. 

KhKNh'I'AKA 

26.. Ms. Edwina Pereira, 
bllf:llt.illriot»l Nur.sins Services 
A..'tuc:inl ion, 
211. &lnvn N.va'-'. Remon 'l'own, 
9oll);ilorc • 560~6. 
Tel:- 080-SS I32?9. 
F•x:- 081).5}74633. 

27. Shri R.l!. l.aivgo, 
1\:N i~tanll"rojcc.t om~cr, 
St\MRAKSIIA, 
402, Ranka Po~rL:: Apartments.. 
4111 Olnck. Ground Floor. 
4SG, t..l Dogh Ro•d, 
ll>ng>lore-560027. 

Tclef.1X:- (0674) 40S61\S 

PONI)l(.;IIJ!RKY 

68. Smt. Shy.mul3 As:hot~ 
(l!xecutlvo T>l,.etor). 
S(ICII,'I V I'OR fJP.VF.LOPMllNT, 
RllSQAR(.;H & TI\AlNJNG (Sfi)RT), 
Roto11 Talkks <.:on•J>Iex, 
rondiohCIT)'•605001. 

69. Sml, Shy:unill:t N:~traj/Smt. ,\, B~by. 
Somh ln~ian ATr>S At-lion ~rrttmmc, 

(SIMI') 
2/45, Ayy:u10r Koil S"eet, 
'11mll11nCha\"'ldi, Yondi~hcn)'. 
Ph:· 416141 , 417224 
• • .,. (044) 4918741 

I'IINihD 

70. MI. Kulvi, ... Kttv, 
Pt'Ojcct Coot<fu1afOC"1 

AlOS Pl'(vt:nlion Socit-ly Punjilb, 
105811, Seclor-39, Olaodigarb, 
Pu•\i•b. 
Tel:· (0172) G%361 

71, Mr. MumlccJ• ~l"KJrmu , 
kcgh:tcrcd Mntivatnr, 
11 1~ l'>tMtU's Connell, 
RAbon Road1 N .. wan ShJh-ar, 
Puqjob-144514. 
Tul:· 20974, 20212 

72 Mr. 0 .0 . Arora. 
Ptesldtnt, 
lot<tultiot»l Foruw for- E'duu.t\on ,\ 
O.V..Iupmtnl, 
Head ull"roo 16, :.c .... Nl\l,•ar, Putliglw, 
huvil,.r-143001. 
Tcl:-l!OKII, 21083), 272W7, 272802. 

ltMASTHt\N 

13. Or. C.L. Paliwsl, 
Medical Offoeer, 
Sova Maudlr, 
FnteJlp\lrJ, Ud11ipvr. 

74. T>t. Oine~h Ma~bnr. 
~h>ntl Deep. 
.~.JA. t'\. J.wo~:.b..,r N~~r. 
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Pb:· (OliU) (2233297) 

28. Mr.llh"l!w•n<N, 
K11on1:otll•b St•lc Tmenets Collectivo, 
IM Onnr. Rowan Valla Coolpolln~, 
lladdalkod-l'IH-1 7-Lhllc Rood, 
I'Olll Asholmog;>r, Oaddolk&d 
Mau&JIIore-S7.sOIJ6. 
Pb:- (OliO)(S61S()3) 

29. Mr. Delle Gowda, rrujccl orr"'"'· 
MYRJ\Di\, 
Nn.2, Service ~. 
Own\h&r LI)'OUI. 
OanaaiO<e·S60071. 
Tei:-SS4 JIG6, ssnozs, SS64~S7, 
Fax:-SS6 !I'JS2. 

KERAI A 

30. Sbri Rujtdl wmi;um, 
Adnti.Wstrativc OffiC\:1', 
ADJC-lm.li11, 
T.C.2612203, Spcucer JuucliOJl~ 
Tri,•ruldl\'lm·69SOOI. 
Teltfox:· (0471) {462086) 

31. Ur. U~or~c Jt»((>h C:., 
Kusumauir'i M~•"-tii. llh~fthh Ccnlfe, 
K uxumauirl PO, ' 
l<>Jkkanad, 
T<ochi-1;82 030. 
Tel:-422 21 S. 

MADII Y A PRAllllSll 

32. Shrl lhn<Ah V••hl<ftl, 
\.eotte ror Integrated D·eveiOJ~Illent. 
42. Monlk Vile.\, Ciwolior. 
Tel:- 32617•1, 4211686. 

33. U.uid J. '11teophil.., 
Otlllre for l.obour ~.(h~«~ck>o trtd 
:>c:K:ill M.e$t~H('II, 
vi• htdlro vu.a~. S<tptll\ood, 
PO No.S8, Dtiup~><-19SOOI. 
Td:· 07752120464. (0-14S2) (40144) 
Fax:· 20144, 23}06. 

34. Sltri K.~. Sllror, Scc,.cory, 
M•dbyt Prodts' Del Kaly• • P>vish>d, 
(Sireel Childrco). 
Hm:tcl No .. \ . l)inl11ni. Rft~tlllfl--41\2 0'11 . 
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Jaipur·30ZU04. 
Tel:- 560291, 5602>14 
Fax:- (0141) 36S26S 

75. Mr. Ral:uh Snchi 
MtjMUt:~n Mahila Ka1)'3n Manda), 
Vishwautitrs Ashnuu, 
Anandputa (Topdara), 
J,jmu. 
Tel:- 42U63S, 427840 

SIKKIM 

76. Dr. Voge.sb Vuma, 
ROiaryClnb 
Gans10t, 
S1kkim, 
Tel:· 24SSS 

TAMil.NADIJ 

11. Os. S. ~nndenun.,H, 
l>in:clor, 
AII>S l{cscan.:h I'OUrlclationof .ndia, 
2012, Bagi.tathy Ar)UIU'II StreetJ 
T. Nogar, Mndros-600017. 
Tamil Nutu. 
Tel:· 8258014, 82347?7 

78. Dr. Suniti Solomon~ 
Oircetnr, 
Y.ltG. Cafe 
Raman Street, 01e1tuai·GOO 017. 
Tel:· 82<>4242 
fax:· 825%00 

79. Ms. [... KumGrant!\ngnlam. 
PRAKRITI, 
6-. Jag:mattQn Ro;~d, 
Nung;ambakk:.n1. 
u.:..,.; ·600 034. 
Toi:-K276222 
Fax:-Q.I<I-8269625. 

so. ~u. Jay. Sreedhar, 
Mediol foundatlOt\ 
No.6, Nu~mb .. m t!iglt RUlld, 
U.:tw~i ·6. 
TcJ:.O<l4.U7S870. 
Fax:.821 2 11A 

81. Slui ruhuk Pillai, 
Indian Ne1\\~Yl: of .. oonle t.ivinu wid1 



 

I 

' ' 
· . J 

l'h:-SR6851. 

MAIIAI\AS!ITR1\ 

35. Dr. J. S. Giladn, 
Jnditl•• Ilea lib Orgrul.isntioa .. 
Municipal Sc:lwol Building. 
JJ Hospital Con:pound, 
Mumbai-400 OOl.t. 
Tel:- 3738999 
Fa.:- 3864433 

36. 01'. Vi1n.'tlit Nac.lkauli, 
Tufa illstitulc of~oeiRI S.;.icntes, 
(Dept. ufMOOic:.l & Psychintlie Socinl work), 
Post Box No.8313, 
~iou -T10mbay Road, Dcomu. 
Mumbai-400 OS~. 
Tel:-556 3290 -9G. 
Fax:-556 2912. 

37. Dr. V.S. Gore, 
Scvatiham Trust, 
C:Jo M3nnj Clinic:, 
1148, Sadashiv P·cd>, Puuc - 411 OJU. 
Tel:-'172700 

38. Dr. R. Gowd.(Pr<sident) 
Sec,· ice of&lc.:iety, 
'A' Wing, Unliya Apurlmcnl$, 
C:uu.cb Corner, 
N•sik-422 005. 
Tel:-(0253) 578793, 57070) 
11 .. :· 350750 

39. Dr. Asho Apt~. 
V.1nchit VibK, 
405/9, N~r.l.)":lllJlCI, 
Hehi1u1 M()(li Ga••J•Mi Temple, 
Puue-411 030 
Pb:- •154658, ·183050 

40. l)r. Jaimj V. 'l'hancbr, 
ASHA Prujccl, 
AJDSIS'rJ) aud Hcallh Actiosl, 
Mumb!li Mur•icip.al Corporatiou, 
Jlud floor, Muuie.ipnl fi)'t Hospital, 
Maulaus Sbaukat Ali Mur~. 
Mtmlbni-400008. 
Td:-3080486, 3088609(0) 
"•-=· 3005175. 

41. Sr. 1\nue Joh•' K.J.M., 
C :~trhnli•: Nur;-(1!:~ fiuild M fnciiA. 

t-tJster of SOCtat work 
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HTV/AIDS (!NP+), 
20·C. 'l'hrimalal Pillai Road, 
C'J~<nnoi:-600 017. 
Tel:-(044) 8258014 
Fax:- (044} 8256842 

82. Dr. Bbunl Charles, 
A:uild~tnl Oircdot • NGO Vrognun.me, 
ATDS Prcvcntiou aod toutrol J.>rojtcl 
(APAG) 
Voluntary Health $etvi<C1', 
AdiyM, T.T.T.I. pMt, 
Chennoi-600 113 

B). Or. Sum:m-uti .S11nk:mu1, 
DESH, 
3D' Monic Cnlnny, 
TfK l{oad, Alwa,rpet, Chcnnai .(,00 018. 
Tel:- 499 5580 
J'ax:-4970354. 

84. Shri L.L>. Xavier, 
Managing 'l'nutto, 
Rea~:hiu,l: lht: UJ,rt: i\Cht:cl 'l'niSI, 
Susai Nagar, ltathiovorau, 
Tamil Nadu - 632326. 
Ph:- (04175) 25020 

TRJr>l ffill 

85. Or. Ms.ShreelekhR Rai, 
Voluntary H~::~lth As1oci3tion ofTripma. 
Near Otmglndesh Post Office, 
,\gnrlol•-799007. 
T<l:-03Sl -222849. 

UTTAR PRADESH 

86. 1>r.(Mrs.) Ma~hurChnpro, 
Medical Omcer in ch.arg~) 
Sarjivan Kalyan Samiti, 
275. Ka~shar. 
Allahoha~. 

87. :Siui 8in111l ArurH, 
CIDRAP, 
485114, Mohan Meakin Road, 
Daligouj, Lucl<Jlow-20 (U.r .) 
~h:-323863, 37n4~1 
Fax:- 212714 

88. Mrs. Sutnpa Mukht!rjee,(Secretary) 
Uram Niyujan Kcmfta, 



 

' 

(" ... N. G.l. ~tionoal Sea-claM.\ 2, 
St. Midl:.el Annex, 2M .,."1unr, 
Mohilu, .\>lnOlb.Oi-400 016, 
TcJ:.44561JS 
Fox:-•1•156DS. 

42. nr. M:uuh:cp DhallwsJ, 
r .3\~r1 Collective, 
4d• Floor, Jalaram Jyut, 
63, Ghogho Sh« l, 
(Janaanbhoon- l.onc), Finn& FoutWa.lion. 
Mumb:>i-400001. 
Tcl:-2830!IS7, 28S-254J, 
f•x:-Zl$2 3570. 

4}. Dr. SubJ1,u:h Hira, 
Director, 
AJI>S x.~sea•·ch & C:<llllfnl Org.nnisation 
(AKC.:ON), 
STD Duitding, 
JJ Hospital, 
Mumbai-400008. 
rb:- 3742193 
'Fox:- 444 03'18 

M~IPUit 

44. S.hri Nob<1kil~ Singh., 
Secretary, 
Centre fOr Sociml ~vulupmcut , 
l 'l:~ce (A)mpcmnd (W1.:111), 
lmphol·795001. Moni1111r 
T<l:-230004. 

45. Dr. Jay:mb Kumar, 
Institute for S«i:~l OiiC'>nes_ 
SinglyliDOi, Malh>k, 
Cbo•NJ>glbocn IA'okoi, 
ln>t>hol-79500 I. M•nipllr. 
Tcl:-(0.3SS)-227S74 

-1(). Slui R 1h~humuni $;inJ;th 
f.i folittc F'O\Uirl3tia•• 
Keisha•utho••c. ·ros> J.eiroh, 
I u~>h•I-:I?SOO I. 
T<ieiOx:- 0385-224186. 

4'7. Sl1ri Vikt~nl Ncp,~m, 
Yn1«t l)irttthr, 
C".tw'lfinuurn ofC.ro Ptnject. 
Clo Medi<,al Oire-otOJoltt:, 
Uovt. of M..lnipm. 
l.aunplu.:IJ)QII, Jll .. )llc\1·4, 
MMi(IUr. 

Masler of Social Work 

R-ICifll$1, NewR>j No&'"', 
Cb.niobad-201002. 
Tel:- 91717291, 911237~ 

89. Ms. Ooo N•ir, 
Woancu A~.: tlon <.hvtlp, CJJtll.SUA, 
Hou.,c: No.18 1, ~'"c .. 37. 
NOiflll , 
Obi.-Onutrunbudb Nagnr. 
Tel:- 857248~ 
l 1ox:- 85124?5 

90. I It'. S,N. BhlfllOM, Socn:tary, 
Vntnnttt)• Action for Comrnuuity Hcahb 
(VACII), 
lliM-213, Kedor Nasor, llg,.-282010. 
1'ci:-OS62-261 4~4 

WEST DllNGAL 

91 . Ms. Anontlila Roy, 
Child in Need fnsthutc(CfNl).. 
Po.tll<>x No.16742, 
Caloutta-700027. 
Tel:- 46'18192, 4671206 

92. MI. AI>Hrbo vhosh. 
\Vcsl Dco&lll Voh\lllnry Olood Donon Ponuu, 
13, Pi011cet Pn.-k, Dara$11.(, 
Nonh 24, Pmawas, 
Wosti3CHGOI-743201. 
Tei:-SS2S277 

93. Ms. Toposhi Bhattocllat)'• 
Vi..,hNiub Edncarion Society, 
13/l, Kalichmn Dl>no R<»d. 
CDicun ... GI. 
Tel:- 46S036S, 46¥1550 
l'•x:- 461s-Ol64 

94. Ms.rapi• Seu, 
Wtlt Oenc,nl VohiUtil.l)' Hcitltb A:isoc:in.tiou, 
/\I I)$ Control & t•re\•cntion l'rol)ra1n nlc, 
19 11, Or, S.M. Avenue, 
Cnltutla -700014. 
Tel:- 2•1•167l4 
F'u:-1487628 



 

/' 

95. Shri Rovi K~nt, 
Jan Shakti Vahini, 
A-139, Sbivalik, Malviya Nagar, 
(0J>l'· Altrobindo College), 
New Delhi. 
Tel:- 6283054, ft-271267. 
Fax:- 68520110 

96. Shri llccpak Mc.•hram, 
Voluntary Health AS<ociation of India, 
40, ln~itulionnl Area, 
South ofnT, Nc:arQtllab Hotel, 
New Dclhi-110 069. 
Te1:-6518071/2, GS 15018 

97. Dr. T.C. ShHrrua, 
lrKlinn Red Cross Society, 
I Red Cross Rond, 
New DoUii-11 000 I. 
Tel:-3711551, 31164441,3716305 
l'ax:-3717454. 

9ft. The 'Umnch Mamtger, 
Family Planning A~oocintion offndia, 
FPAl, Dhnwo11, See-4, R.K. l'uram, 
New Oclbi-22. 
Tel:- 6172359 

99. Dr. S. Nulh, 
SIJLAOH, 
Sulnbh lntcmational Tnstilute of 
Henllll & Hygiene, 
Sulabh Bhawan, Mabavir Enclave, 
I'Jam-Uabri, New Delhi. 
Tel:- 5553823, 5501 494 

Maj;ter of Social Work 

100. Or. Shohha Yoman, 
Christian Medical As.<ociation of India, 
A-3, Plot No.2, 
Local shopping Cc:tl!re, Janak Puri. 
New Delhi-110058. 
Tel: -559971-3 
Jlax:-5598150. 

101. Ms. Nibarika Sinha 
Parivar Scva Saustban, 
J-125, Sahct, 
New Oelbi- 17, 
'l'el:- 6965710,6967473. 
Fax:- 6967473. 

102. Dr. Rajiv Tamlon, 
Rcgiona I Director (IllY I AIDS}, 
Rotary International South East Asia, 
clo Tandon Nursing House, 
C-55, Anand Nikelan, 
New Delhi- 21. 
Tclcfax:- 6875354 

103. Dr. Christopher Nathan, 
Medical Officer, 
The Catholic Health Association of India, 
l'.l!. No.2126, Gunroch Encla\•c, 
Sec un clerahad-5 00003 . 
Tel:· 8482923 

I 04. Sbri Madbab Lal chatcrjcc, 
Tndian society of Blood Trdnsfusiou 
& htnnunohaernatology, 
Clo 73, Pioneer Parle, 13ara<at, 
North 24, Paraganas, 
West Deogal. 
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List of l?oreign Agencies 

I . Ms.i>oris 0' Cno.: Grote, 
UNAlDS - India, 
r~t99, Defence Colony, 
New Delhi-I t 0 024. 
Tel:- 6875760 
Fux:- 6885540 

2. Shri Mehbuc>b Dada, 
J:urotocan Conomission. 
42·1\, Golf Link, 
New Dclhi-110003. 
Tel:- 4627896 

3. Mr. Bob flryan/ 
/Mr. G. Balnsubranmniuno/ 
Ms. Madhu Deslunukh, 
OI'U>-Heallh & Population Offico, 
50-M, Shnuli)>:nlh, 
(Gale No. 4, Niti Mno·s.) 
Chanakyapuri, 
New Delhi-I 10021. 
'l'cl :- 6871657 

4. Ms. Ueelonj ali Mishm, 
Pl'ogramme Officeo·, 
Ford Foundulion, 
55, T.odi E~tatc, 
New T>elhi -1 10003. 
Tel:- 461944 1 

5. Ms.Poonam Mutrcj•, 
MacAt lhur Fouudntion, 
Core C, Zone VA, lsi Floor, 
India HahiiUI Centre, 
Lodi P.slal~, 

New Oelhi-110003. 

6. Dr. Ravi Anand, 
CEDPA, 
tFI'S, 
l.ia<on Office, 
412. Shanli Nikct:m. 
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I I. Ms. Asa Anderson, 
UNESCO. 
UN t:SCO House. 
!.1, Pooovi Marg, Vasanl Vibar, 
New Delhi-110057. 
Tel:-6141437 

12. Mr. Wasim Zaorum/Or. f'arah lisman, 
UNI'l' A, Rcprcscntali,•e, 
55, Lo<li Estate, 
New Delhi · 110003. 
Tcl:-462&877, 3782317 

13. Mrs. C'.ocla Sethi, 
Officer-in-charge, 
Regional Project on HIV and 
Development, 
C-199, Defence Colony, 
New Dclhi-11 0003. 
Tel:-4632339 
l'ax:-4631647 

14. Dr. Abdul Latif, 
Regional Representative, 
UNDCP, 
I I C, 40 Max Mueller Marg, 
New f)elhi- t I 0003 

15. Dr. K. Sudhakar, 
Oftice of Population, Health&. Nutrition, 
USAID, D-28, ltl!ililulioual Area, 
Qulab .Hotel Road, 
New Delhi-110016. 
Tcl:-6865301 
Fax:-6868594 

16. Mr. Werner 1<. Blenk, 
Oin:clor, JLO A•·ea Office, 
3rd Floor, India llabilal Centre, 
lodhi Road, New Delhi- 110003. 

17. Or. l~loelle de Zovsa. 



 

i ' 

• • 

' 

I ) 

. ) 

' I 

i 

) . , 
\ ' 

. ; 
) 

) 

) 

N~w DcUii-110021. 

7. Mr. J.l'. NRI'llin, 
Regional Advisor on AIDS, 
WliU H.ouse, 
J.P. Estate, 
New Delhi. 
'l'el :-331 7804, 3317323 
.l'ux:- 3318412 

8. Ms. Jilliun Nellsop, 
AusAid, 
Australian I Jigh Commission, 
New OcUli. 
Tel:- 6&88223 
t'nx:- 6887492 

9. Ms. Yosmiu Zavcri, 
SU>A, 
C/o Swedish Bmbassy, 
Nyaya Marg.C11anakya Puri, 
Dehin<l Russian Embassy. 
New IJelhi-2 J. 
Tcl:-6875760 
Fax:- 6885540 

I 0. l)r, S:tnjiv l<umar, 
UN ICF.F, India Count,.y Offic~. 
73, 1.odhi RstRic, New Oelhi-11 0003. 
Tel:- 4690401 
flax;- 4690410 

HaS1er of Sodat wenc 
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l'opulation C'..ouncil oflndia, 
Zone 5A, Ground Floor, 
India llahitat Centre, 
J.odhi Road, New llclhi - II 0003. 
Tel:-4642901 
F•x:-4642903 

18. Ms. Tal'!l A. Sh01m•, 
Prosrnnuue Officer, 
NORAD, 
SO·C, Shantipath, 
Clumnkyapuri, 
New Dolhi-110019. 

19. Dr. Jomes AbmbaUJ, 
Director, 
HOI'H Jioundation, 
(Au affiliate uf Hope World wide), 
0 -32, 1st Floor, Jan!Qinru Hxtensiou, 
New Oclhi-110014. 
Tcl:-4321515, 4311359 
Tcl:-4319672 

20. Dr. Haj Kumar·, 
Public Health Specialist, 
Wor·l,l Bn1lk, New Delhi. 
Tcl:-4617241 

21. Dr. Henry Alderfex, 
Project Conccm lutcmational, 
Tci:-4MI624 
Fn.~:-4641625 

22. l)r. T. Walia, 
WHOIWR Lodia, 
Tel :- 3018955. 
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ANNEXURl<:-2 

SYLLABUS 

B. TECH. 
(CHEMICAL ENGINEERING) 

MOTILAL NEHRU NATIONAL INSTITUTE OF 
TECHNOLOGY, ALLAHABAD -211 004 

INDIA 

B."fe<:b.-Cbcmicul En~~& 



 

! . . . 
STRUCTURE I?OR B.TECH IN CHEMICAL ENGINF.F..RING 

{ 

, .. 

···-- ..... ' 
SEMESTER-I 

''i' i P I Cr 
SKM.KST F:R-11 .. 

·s.N. Subject !,. __ S.N . Subie.«t. I. T p Cr .. . 
PH Physics-! l I 13 _j 5 Pll l'hy>1c•·TT 3 I 2 5 

~-.. 201 ·--1-;j-Mauicmatics·l 
··- . 

MA 3 I 0 4 MA M•tltematics-11 3 I 0 
101 201 ·-.. .. 

Co~~P~rtcr 
... 

c:s lutrodt It I iun tv 2 0 2 3 t:S 2 I 2 4 
i 101 tmgg. 201 l,rogr.1mming 

( ··- ·-··· l~!._~ fts.:;ion 
eX P.lcclri.:al & 4 0 2 5 HS201 English 2 I 

, .. 
3 

( 101 P.lec(ronic~ I Languose and 
.tlngg. CII20 t Compositi011/ 

;' 

• Ch~;t]istry 3 I 2 5 
'Hsilo1 Rnglislt 2 I I 3 AM 'Rnginccriug 3 I 2 5 
C:RitOt T..otlguasc and 201 Mcchar1ic~ 

Compo•ition/ 
Chcn>htry 3 I 2 2. .•. -j .. rvm Introdnctiotl to 2 0 2 3 Mt;201 l'nlroduetion to 2 0 2 

I 0 I Moonfacturing I MAnufaeCtoring 
I Processes/ Mt:201 Proocsscs/ 
MC Engineering 2 0 4 4 engineering 2 0 4 4 
101 Graphi c.~ Gnrphics 
~-.... ... . .. _ .. z4 .. 16 3 10 23 15 5 9 

TOTAL CREDITS I I I I TOTAL CREDITS I I I I 
17 3 13 26 16 5 12 27 ....... ______ 

. 
'· 

SEMESTER-ill 
_, ___ __,,. __ ,. .. 

SEMESTER-IV 
Subject T !P Cr "s:N. I Subjt<l 

... ·-· - ... _ . 
S.N. L L T p Cr 

--l· . ·--·-·... . 
MA Mnthemntics-m 3 t I o 4 ME Con'lputationnl aud 2 0 2 4 
3tH 401 Stati~l.i<.:_u_t T~J!~~i~l~~-r.·- CL ---
CE l3nviL'Onmellt and 3 I 0 4 I Fluid l' nrticlc 3 I 2 s 
301 Ecology 401 Mc~lmuic.::t ami 

~ . mec.:bnnir;~tl 

oocmtlous. 
AM Malt:riu1 S~~~~cc 3 I 212 4 CL Heat Transfer 3 1 2 s 
~QL. an<! EnxinecrinK 402 Oocrations 
MH Eogiuccring 3 I 2 s CT. fvfo~~ Tran~fcr · T 3 - -if ... -.. 

I 4 

301 'l'hcnnod Y" Amics 403 
l'luid Flow 3 I 212 4 Orgailrc· ~·,)J'rtiysical 

.... 
CJ. CL 2 I 2 4 
301 Oocrntio~ 404 Cl•cmi~try 
CT. Chemical 3 I 0 4 CL Ci;~;~~i~;;1 2 I 0 3-
302 Process 405 T.,.,hnology - 1 

1----::::v.;.- -~~~~!_~iplc~ . --
TO:t:!\_1,- CREDITS IS 6 4 2S TOTAI.CRJ\TJITS I S i 5 8 2S ... -

2 

( 

·, 



 

--·--
Sf.M!-~:T:.Pl:.Y. .. --·-·-··-·r.-· SEMESTER-VI 
S.N. Subject L T p Cr S.N. Subject L T p Co· 
CL Chemicn I Rene! ion ) I 0 4 Mil llrocess equipment 3 2 0 5 
501 Enxineorinll-1 612 desooo 
CL Chemical 3 I 0 4 CL New Sctlamtion 3 2 0 s 
502 llnginocring 601 Proccsocs 

Thcml<lo.lynanoic• ·-
CL Mass Tmnsrcr . II 3 I 2 s CL Transport 3 2 0 s 
503 602 I phenomena 
CL Process d)'l~omic:s 3 I 2 5 CL Euviroruuentol 3 I 2 5 
504 and cOUIJOI 603 Pollution, 

Monitoring and 
C.onlrol 

<.:liC." ical 
-

<.:L 3 I 2 5 CL Chemical Reaetiou 3 I 2 5 
505 Tcebnology 1J 604 __ E!!l;ineeriug - U .. --
liS Principles of 2 I 0 ) . HS son s'kills 0 0 2 0 
SOl mana.gcnlcut 602 workshop 

"" 

26 25 
TOTA I. Cll 111>l'I'S TOTAL CREDITS 

... - ..• - ---

.. 
SEMESTER-VII SEM ESTRR-VTTT 
S.N."'" ' s ubject L T )' Cr S.N. ·s;·,i)icct .... L T p 

-~ --· · ... 
CL l'lnnt Oul>ign uml 3 2 0 s CL Hazards aood 3 2 0 5 
701 Economi~s &01 sarcty in 

chcmicul 
lndu•lric:~ --··· ·- "'j " ... 

ou Open l.ll-1 3 0 4 on Open. m-n 3 I 0 4 
701 801 

-4-... " " 

CT. Prof. Ill-I. 3 I 0 4 CL Prof. Ill-Ill 3 I 0 
702 802 
CL Pwt:Ei-u 3 I 0 4 c:Y1. Pror. F.t::iv -

3 I 0 4 
703 803 

lllhojur l'rojcciT-
- · . 

CL 0 0 16 8 CL Major l'roje.;tli 0 0 16 8 
704 804 -- ~ ---

25 25 
TOTAL CIUilll'l'S TOTALCRI!T>rTS 

-- .. ..__ 

3 



 

Sli:MF.STRR -I 

PHYSICS-I 

I. Special Theory of Relallvlry 
frame of Rofoorenco, Galilean Tmnsfonunlion, Inertial and Non-inertial frames, Poslnlalcs 
of Special Theory of Relativity, Michelson-Morley llxpcrimcnl, Lorcnb-. h'Unsfom1~tlion of 
space and time, Length contrac.tion, Time dilation, Simultaneity in n~l<ll ivily lht:ory, 
Addilion of velocities, Rclalivislic dynamics, Variation of mass with v.tocily, &1uivalence 
of mass and energy. 

2, Thcnnnl l'hyylcs 
Maxwell·llollv.n~ann Law of dislribuliou of molecular v~locilies, Evaluation oh.m.s.vclocity 

ond nf average and most prob.'lblc speeds, Mcnn fi:oo path, Tnm~1>ort pl1enome-na. 

3. Geometrical Optics 
Con1hinntio1t thin lenses~ Cardinal poi1US of coaxial oplicul ~y!\tems, thick lenses, !~>Cation 
und rn·opcrtic~ of cHrdinal points, N0\\1on's fomn~ln, gro1>hical constmctiou of image$. Bye 
pieces, Aplalllic points. Optical Jnslnnnents-Spectrometer (Prism nnd grating), Scxtnot. 

4, Pl•y~lcal Optlcs 
Juterference~ Condition of ob~erving interJefence. Dct,trcc of coherence :md visibil1ty of 
fringes. Prodnc~ion of interference ft'ing.e.~ and detemlim.tli(m of wavelength using Fresnel's 
Hiprism. Micliclson interferometer and ils u•e.•. lnlorfcrcncc due to thin films. Wedge 
shaped films. Newton's rings. 
J)fjfi·actlou- ~·rasnel's Diffraction, Presnel's Half Period 7..onc, Zone !'late, Fmunholer's 
diffrdcliou by single slit, double slil. Theory of plane 1\l'ating. Width ot' principal maxima. 
Rayleigh's critc•·ion of rc,snlutinn. RCSQiving power of prism and grating. 
Pnlitl"i.vatiou- IJnpolariscd, pol~ri'l.od ami pa•lially (lOinrized lights. Polarisation by 
rcllcclion. Dou1Jic t'Cfracliun by uniaxial cryslals, Polaroids, Huygon's lhcury of double 
refraction. Hair wuve and q1Hn1er wove plates. Production and analysis of plane ellia>tical 
•nd cir'CUial'ly poluri":d lighl. Opticnl nctivity. rresncl's theory or optical rotation, Speeilic 
rotation. Riqunrlz und J .. aurent half--sbnde polarimeter:;. 

~- l'lulugrupb~· 
B•sic principles, Hologra1>hy nnd its npplications. 

G. L~tSCJ'S 

Stimulated and :;pontnneous enuss1on, ninstein cooJiicients, relative contributio'' or 
~(iumlah::cl und spontnueous emissions. populatic)n iuversion, Laser emission, Ruby ami Ht.· 
Ne ht$ers, chnmct~ristic of Laser light. 

7. Acoustics 
Prodn~.;(ion und detc:ctinn of Ultrasonics,. Mcnsurcm~tll uf VeJocicy in Liquids, Application:> 
of Ullm:wnics. Accom:tic~ of bni lding. 

Rcfeo·cncc.s 
I. Mechanics-D.S .Motl•u•· 
2. Optics-A.K.Ghatak 
J. H~t an!! Th~n»odyn~nlics-Brijlal & Subramanium 

4 



 

: · n,colliall'h)'lltC~·f!.K.Agarwal 
4. Physics oro.~cillalions and Wavc"·H.fl.Sint;h 
S. Unginccring Physics-A.S.Vasm!e,•a 

List of Expcdmcnts 

Minimum ten c.pcrimun\lo bo compleled oul of the following-

1. 'l'o dctcnuinc the OO·Cfficlcnt ofvigcosily ofwnter l)y capillary Oow. 
2. ~~·o dclcnninc the CO..Cfficicn\ of vi~l.:OSily ofliquid by rotating cylinder mcthotl. 
3. To dctcnninc the surface lcnsion of water hy capillo•)' rise. 
4. To determine lhc surface lcnsion of waler hy Jager's 'Method. 
S. 'fo dctcm1inc tl1c co-efficient of thenna.l conductivity of good cooductur by Searle's 

mel hod. 
6. 'J'o dctenninc the co-efficient of thermo! conductivity of bad conduclor hy T.ee 's 

mea hod. 
7. To dctcnninc the co-efiicient oflhennal conductivity of ru bber. 
8. To dctcmtinc the valne of mechanical equiv.lent of heat by Callender's & nome's 

mtthod. 
9. Tu dctennine the height of building hy Sextont. 
10. To dttem1ino the focal length or comhin&tion of two thin lenses hy Nodut s lide 

asstmbly t1nd its verification. 
ll. To determine tl.e wnvelcngllt ol'light by Fresnel's biprism. 
12. To deter1ninc the wavclcn~th or light by N ewton's l'ing method. 
13. To detem•inc the wavelcnglh ofl ight by Diffraction Grating. 
14. To dctcnuinc the dispcr~ive power of the given material nrthe prism. 
15. 'J'o determine I he ~l')ccifi~ rotution of cnues-ugar using Pohtrimr:ter. 

MA THEM A 'I' I C:S-1 

Quadric surfaces in three dimcn.sinns, St:tluences ilnd serie~, Powt:r series, Limif, Continuity, 
nifferenlinbility, Mean value thcur~m. Taylor's l11eo1-em for functions of one and two 
\'ill'iables, Tnmsformntion of' one sy~lem of coordinates iuto cmothcr system, Extremn of 
lin1Clit,m::; of multi~\•ariablcs. Definite integrals. Tmpczoidal all<l Simpson nlle, rm))rnper 
inlcgr~l•, Apt>licntions, Vector calculu•- Gradient , Dirccliona l dtrivativcs, Curl and 
divergence, Double, f[iple, Jinc and surfat.:~: integrals, Green, <Jaut-.'!0: .. Stoke's theorems and 
apJ>lic3liOn!f. 

References 

I. Thomas and Finney, Ct1lcnlus aud Analytic Gt:om~lry, Narosa Pub. Ht.\n:sc:, New 
Delhi. 

2. N. l'iskunov, Oiflorential, nnd Integral Calculug, Vol I & U, Mir Pnh, Mn:>Cow. 
3. Jain and Jycngcr, AdvancC'd Engineering Mathtmalics, Narosa Puh. House, New 

Delhi. 
4. T. Mnwmdar, l.iuginwring M•themntics, New Ccntral Book Asency. 
5. Jng:gi anrl i\ialhur, Higher Enginee•iug MathemAtics, Khanna Publisher~ .. Nl;w l >dhi. 
6. Si.Jii and Iyengar, JJnginccrin~ Mulhemotics, l<Jumna Publh;hers, New Delhi. 
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INT RODUCTION TO ENCINEI~ IUNG PROFESSION 

lntOn nntlnn Technology norlion: 
MS WIN DOWS, 'ommands, editing und saving tile.•, word processing, fi le 

munagement. 
LINI/X Commands, editors, File.< & Din:ctol'ica, !/NIX tool•. 

Internet und World Wide Well : 
Introduction tu lntemel, www, lnt~met browsen; Net"<;8JlC & explorer, lnlrucluction of 

J'!NI.l/ELMN, 1'11', 'J'alner, Searclr Enginc:~. 
ll)'pcncxl Marku11 Lan&U•&c> HTMI. Tall$. Fnuncs, Cn-"tiug JI YML oo,uoncnlll, 

DHTML. 

References 

I . D.S.Ynda", Foundation oflnf<>mmtiou technolo!;y, N~w age lntcrnatiunal 2003 
2. S. lJash ,llliToduction to unix, TMH 

F.LKC l'NICAL AND ELECI'ItQNICS ENGINEERING 

A. Electr leul Engincct·lng 

lnlrodtu.'lflm tu }Ucctrlca/ BnJ(intterlltg 

Generation: Typ~• nf 11owcr Plant, FunctionAl l:lluck diosnun of Geuerntinr, • tariuus (IJ)'dcl 
& TI>ermal Stations} 
Tl'an•missiuu: Stnndatd< (AC & DC), Substations, v1ids 
Distribution: Industrial, Commercial and Domestic Standorrts. 
UtlltzaCion: T )'JlCS of load•, Ul'S and dun>e.<tic in\utera. 
Oo·mestic \Viring: 'Matcritlls, :Jeoessories & ralio&¥ nf the whing materials, 1Yf'".:~ of wiring,: 
stare case. flnorucent lube and simple domcslic wiring layollt, c:uthing and electricity mlcs. 
Steady-state nunly81~ uf AC rh·cults: SinusoiJul and phasor repra•entntiou o l" Voltage & 
cun"\!nl, singJe phose uc eire nit behavior of K, L tmd C. C:ombi.nutinn of):{, L nntl C in series 
anol parallel. Re.<OilUncc. ' 
T ho·.- Pbasc AC circuits: Line and ph.,se voltogefcurn:nl relationship fur star & dchu 
connectious. 
t\tcasuring lll.!!h'Unu~uts: Types or instnuuents, wmking principles of Am.mctcJ, Vollmctcr, 
\Voltmeter & llncrgy mtter. 
T ransformer & n otath•R Machiues: Principl~ of opcratiM und construction of •inglo­
phase tronslomtcr, pl~~rsor diaglllm and equivolenl circuilll, ellici~ and voltage r>:gululion. 
l'riuciplc or clectrom~gnctic cn.,gy couver<ion, Staniug nnd speed control of l>C und AC 
motors 
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B. Elcct.-onics Eugiueering 

Junctton Diode : p·n juuc(i(ln, v-i cltaracteris.fics. diode resistance, cupacihtnCt:.> swi(ching 
time, diode applicutions. Drettkdowu mectwuism. Zener and avahmche, hreak down 
charnctcl' islic~, 7..t:nel' diode nnd its rtpplications voltage regula lor. 

Rl]lnlar -.iunctiou Transistor : Ripolar junction transistor. CE, Cll and <.:<.: conligumlions 
and cluu'8cteristic cu1ves~ H.equiremcnt of biasing, types of biasing. 

JFI!:T and MOS:n~f: 11tc JHiT and MOSFI!l' net ion; chanacltrislics. 

T .htC>lr TC and Its applications 

Digital Elec:trouics: Number S}'!.1ems, COI\VCf}jicm of bases, Boolean Alscbra, logic sate.!;, 
<.:onccpl ofnniver<ol gote, Flip· flops and counter. 

Elcclrouics luslrumeuls :Owillalon<, Oigitol Mnltimeler nnd its applications, CRO aud its 
applications . 

I•:NGLrSH LANGUAGE AND COMPOSITION 

I. Rcmcdi•l G .. mmur: It is the ho<ie core lor tlte development of the English langunge 
Mnd it c~n b~ more tnhunct:d lhrough our mini 1ongunge lah currently. though in future 
with coml)uh:.risetl language lah contoining tense busters and ollter softwares to 
develop interests in stmlenls to learn language lhrough games. 

<:onrent: Al1iclcs, Prepositions, 'l'cu~-cs. Aclivc Mnd PHs.sivc fonns. 

2. Ef'fecth.:.c.J:!W!P.!:~!~J!~i<lll' In this gloual em effective comprehension is "'l allem)Jt to 
develop in teciUlical sh1dents to comprehend different topic.::s Jelati\'e to v;uied 
scientific nnd socinl myriad happeoings in the world thus bridging the gap from the 
sci entitle~ teciUJical culture from the libeml nrts culhlre. 

Comeol: J:>nssnges from News l'npers, mngazines and shott com)Jrehtnsions from Olili 
packages 

3. nnecrivc C.omposilion: Liberal space has been devoted to wri«cn composition and an 
ovcn:oll initiative will be taken to show the sntdcnls thai most ctlcel ivc writing­
~cicnli fic or litcmry·adapt~ ceo1ain principle~ of rhclorie which can be learnt and put 
into pn:u;tiw lh rough ar1iMic writing. 

Cvnlc.;nt: Discus.'iion,<\ nr1 v:uicd lopics in tutorial.s, cxccrt,ts from magazine~ and 
n.,;wspnpcrs. 

4. l'ronuncintiun Sk.ill: One of the important aspects in communication and personality 
impression of the students. T his will be enhanced through the aid of lau~:uage lab and 
th~: ins(ruoelurs o'vn drilling cxcrciocs. So that availing such a skill can create great 
''~"'"" lor themselves and for job in this •Gc of gloualisation, whctc O\•crall developed 
pen.omtlit y ls more ca~ily absorlx.'XI. 

<.:onlcnt: With the hl'lp oflan~;na~;c Ia)) and instmctors ~rilling cxc"iscs. 
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TNTRODUCTION TO MANUI<ACl'lJlUNG I' IWCESSES 

1. lntrutlu.:tii)Jt to l\1aterJals aud J\'l:mufscturint:: Introduction to engineering 
lnu1C·rit\ls such as mclals aud alloys and their application~. Art of' manufiu.:turing; 
t::Jassification of manufacturing proce~se5:, Guide to processing of metals and n11oys. 

2. Mneblulug l'l'oeesses and Machine Tool.: Cln.sification of machining pt'OC<sses 
and machine tools; Constmction end working of lathe, Drilling nuu;h1ne, Shaper, 
Slotter Rod Planer, f.Jorin11, Machine, Milling Machine, Grinding Machine, firief 
inlro<luelion of Newer Machining Processes such ns 1\J)M, 1\CM, USM, T.fiM, WfM 
etc. 

3. C••llng Pt•nccssco: Elemcnls of Sand Mould, Mel hod of prcporolion of Sand Mould, 
lntro<lnotion of caslitlg det'ccls. 

4. Press Working Opcrntious: <.:lasslficallon of press wm1dng operations, Conslruction 
of Power .Presses, Press working lerminology, Types of dies and their operations. 

5. Fabrication Processes: Classification of welding operations, Types of joints ond 
welding positions. Brief descriplion of Arc, Resislonce ond Gas welding techniques. 
Brazing arnd Soldering. 

6. Mode•·" Tre11d•l" Mallufncturlug: Automation, Conccpl of CAD, CAM aml CIM; 
Concept or Micro manu 18chtring and nano-lcclmology. 

F:NGJNF:lt: lUNG GRAI'HICS 

(ieneral: Tmportr~nce, signilicnnce and ~COJle or engineering biTaphics., dimensioning, sc~lcs, 
dillerent types OI"Jirojections, orthographic projeclion, , 

Projoctiou of Points and lines ln clirTercnt quadrants. lra"-es. inclittations, and tme letl&tlls of 
the l ine!\, pmjcc.tions on auxiliary planes, shortest dh;(ance. intersecting aud non-intersecting 
lines. 

Plane~ other them n.:ICtencc phmt:~: Perpendicu1ar and oblique J.)lnnes, their crnces, inclinfttions 
etc. projection$ of poi111~ and lino$ lying in the planes, conversioo of oblique plane into 
auxilinry plane ami wlulion ofrelaled problems. 

l'rojoclions of phme ligures: Different cases of plane ligures (of di!Terent shape.•) nl:lking 
diff.:r·enL ungle~ wilh ont:- or both reference planes and lines lying in l}u) plane figure.~ nulking 
difierent given angles ( wilh one or bolb reference plnncs). Oblaining true shape nf tho pluno 
ligure by projeclion. 

J'rvjcclion of •oli<l~: Simple ••••• when solid is placed in different posilions, axi~. faces ant! 
lincij lying in du~ liu;es of the solid milking given anBles. 

D"velopmttll ot' Surtilce!\: Oe,•eJnpl'l'lent ()f' ~imple objects with or without scc'tion.ing. 
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f!osic Concepts: Is drawing convcnlion:s, line symbvl~, KlmJ~ uf line, clruwin~ sheet layout, 
mles o f1}rin1ing. prcfcn'Cd scales. 

Projections: Pe~pective, orthographic, isometric and oblique prujt:cliuns, sketching nf 
m1hogrophic views from pictorial views, prcccdcnco of l in~s.. 

Shape Descriptkm (inten1ol): Tmpo•1oncc of scelioning, principle-s of sectioning, types of 
sectiOilS, cutting l)lone tepresc•lttltion, section lines, and convon{tonal pr:tctices. 

Size Oescription: Dimensioning, size nud location diruensioning, Pri nci,)les tmct eorl\'culions 
of tJimcn:>ioning, dimensioning exercises. 

Scr .. w~d Fu~tcncrs; Introduction, Screw 'lluead IIO!lleucloture, Fllml~ ur Screw 'llucads, 
Thread series, Mulli·slorl threads, Righi hand ond left hond thread•, Rcprc• cnt•tion of 
lhrcalls1 littlled Juinls, Locking an·:utgements for nurs. founda tion holh;. 

Computer Graphics: Rasic Conce(>tS and use. J\iethods of oonstrucliny object$ in computer 
a ided dc.~ign sn nwl.II"C:S. 

Rcfcl'cncc•: 
J. N . Sidhe~rwar, 1'. Kannaioh, V. V. S. Sh~shy, "Ma<;hine Dmwing", Tatn McGraw Hill 

l'ublishing Company Limited, New Delhi, 1988 

2. lJhall, N. il)., 'lllemcnlary llnginccring Drawing', C:h;orotnr llook Stoll, A nan~, 1998. 

3. Laxm.innrllyanan, V, and Vai,:;h \Vanur~ R. S., ~.t:::n,gineel'iug Cim11hics', Jain Hrothers, 
New Delhi, 1998. 

4 . French and Vircck, 111c fund!lmenfnl of llngjnccring Drawing and Uraphic 
TechnoloSY', McGraw Hill, 41

• Edition, 1978. 

5. JS 696 (1972); Cude of practice lor general engineering dr•wing',llJS, New Delhi. 

6. .P. S. Gill, ' A Text book of Machine Drawing', KAtson J>ublislling House\ Ludhiana, 
J9SO. 

7. Giesecke, Mitchell, Spener, Hill anrl Dygon, ' Tccllllic;ol Drawing', McMillan &Co., 
7"' tid, 19!!0. 
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PHYSICS IT 

l. Electrostatics 
Background ot' vtctor calculus, Q\•antizatlon anti wnscrvation of charge, Coulomb's lnw 

{vector fonn} ami •up•rposition princit>lc, concept of clectric field line.•, nux of l'~fiold, 
CauS< flux law (lntc!l"'l and difliorentia l form). Shu~lu c•••• of cha!llC distribution>. f.ntrl:)' 
of charge distribution, F .. ncrgy os an integral over th" liold of unifonnly chargcd ophcrical 
~utfaee ttod volunte. 

l. Elcclric Current 
Current l.knsity Vect<>r, Jl.quat ion of Continuity, Ohn1 and Joule'• Lnws (Jutcyal and 

di!Tcrcntial fonnsJ. 

3. Magneto •t:llkM 
Ampc'JC's Law, Bioi So von ·s l.aw, Low of Force in magnetic Field on omTCn!ll and Charged 

Po.,ticl<.:s. Maguotic Field due to • Straight lnJinite Wire. MagJlctic Fieltl due to Circulftr Loop 
and Solenoid at Axial t>oints, Variation or Mognotic field with distnnee along the uxis of 
Htlnlholtz galvan01netl!f. V•'Ctor potcnti•l and it> llvaluation tbr Unifunn maJ:jlCtic field and 
for Suaight Infinite Wire. Uivcrgcnce and curl of U. Distant Field due to Loup of Cl•rrcnl. 
Magnetic Mnment. Mal,'flCtie m•terial• and lnHgJlCiizntion. Mott>etic (.)tncnt Field n, Curl of 
H and calculation of U 

5. Time Varylnst Field~ 
l.)isplaccmc11l Cun·cnl, Curl II, Faraday's Law(llllegrnl onli T>iffcrcutinl tonus). Self ~nd 

Muntal lnductD•l<.:t• . .Cnergy of Coupled Circuits nnd Current llistl'ibntion. llntr!IJI as nn 
Integral over the Magnctic field. Energy of a Solenoid. 

6. Ele<trom.,~uctlc Wov••lu F•·cc·Space 
Moxwcll equations. l'lllnc Pnlari-,,W !'lane Wave Solution. Chamcteristi<.:S ot tl~e 
lilcctromagro:tic wnvo.1. Poynting' s Theoccrn. 

7. Atomic & Nuclear l 'hyslcs 
X·rq)'S'Charactcristic and continuous X·ray spoetru, Mosley's law, X-my nbsotption X·r•y 

diffraction, Dmgg's law, lAue Spots Urag~·· Spcctmmt lcr. Compton clT•ct. 

8. Mngnctlc l'roperlles or Mntcrlals- Ferro, Plll'u, Din, Antitcml unu J.lerri Masnctic 
Mntcciak Hysteresis curve und their uses. !..armor's 'J'heoty flltd Diamagnetic ~~~~cpti bi lity. 
Lnng•win's Theory oud (;uric-Weiss Law. Magnetic Circuits. 

9. Quantum <:o11ceptx -l'nrticlc nature of mdiation, Wove nature of Particles. Uo-llrogl ic 
Waves, l>avissio~»<lcrntet expcrinl£111, Wave Packets, l'ha,;c velocity antl group velocity, 
Heisenberg's Um:ctluinty Principle aod its nr>pliel'lliont, on~t.limeusional Schnxlingor•s wave 
equation and COtu;~pt of probsbililics, amplitude, 11pplicrHion to one .. dimcn~Sional potential 
well. 

10. l'nrticle l'bysl Cl· Clnssiflealion of elementary P011iclcs 
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Rcferenttl 

I. P.lecuicity & i\lfagnetism-Brijl•l & Subramanilom 
2. Eloctoiciry & Magneti•m·K.K.Tiwnri 
3. Introduction to mec~rodyoamic•·DoviJ /.Criffihs 
4. Modem Ph)'li<'s·Beis•r 
5. F.ngineeri ng l' h)'llics·A.S.Vasu(lova 
6.T>hysics for llugincers-M.R.Srinivoson 
7. Quantum MechMics· Oo•irowi~ 

List of Experiments 

Minimum ten OXI>Crimenl to be t Olllpleted out oftbc rollowin"· 

1. To dctcrmin~ the <pecinc re•istance of wire by Cllrry-l'oster·~ Bridge. 
2. 'l'o detlmni nc the reduction fuctor of Hehuholl'l. Onlvatlomctor. 
3. 'l'o delt:mlinc the J.l.C.R. of copper u$ing voltametc.r .. 
4. To cnnY<:rt a golvonometer into a voltmeter of3 volts. 
S. To cnnV\:irt a gnlv:mc;m\eter into an anum:::fcr of 200 milliamperes. 

G. To detem1ine lhe v~riation or mngnelic field nlong th"' nxis of current ~,:;u·l"ying 

coil. 
7. 'l'o detem1inoelm by magnetic: loens.ing. 
8. To Verify Stetllll's law. 
9. 'fo • tudy the non-Ohmic l>ehavior of the tllnment of nn electric bulb. 
I 0. To eomp.11e the illuminating power of two electric hulbs by photometer. 
II. To find d>e rcsiotancc or a golvanometcl' using I'.O.Rox. 
12. To find the intcmal resistance of a cell using P.O.J.Wx. 
13. To fiml the cmr~nt <ensili vity of a gnlvonomctm· n•ing P.O.Ilux. 
t4. To c•librate a moving coil gnlvanomcter using P.O.Box. 
IS. To culihnue an ammerer and voltmc(cr using Potentiometer 

MATHKMATJCS-U 

l.,illtW' vector space:;. LintHr trnnsfonn::atiou and mnhicc:s, Octcnnina•us, Lillcar .simuJhmcous 
algebraic equations. Special matrices, Quadnttic fhnns, Oiugonaliso.tion tmd canonical ronns, 
l'i,.t order ODE, l VP/aVI', t::xi<lcnce and uniqueness quClflinns, System oflincor oqu•lions, 
Higher order ODe, Solutions or honn>gcncous nnd non-hllii10geneuus ODE, Variation of 
IIRfOilleiCl~. trndetem>incd coerr.cients, l.apl•ce transforms nnd npplicntion to r.olutions of 
OOR, Series solution•, Stmm-rJouville problem, Ortbog~>n<•l r>nlynomial<, Fourier seric$, 
Fnurier intc1'm Is~ (ienc.ralizcd Fourier seric.1.. 

I . li l<re>'ttig, Atlvanccd F.ngineering Matheou.~ties, It* edition, Wiley F.astcm 
2. Snin nnc.l lyeugur, Advnuccd Engineering Mothcmatics, Naro<tl Pub. IJou.:e 
3. Jnggi 1111d Mathur, Hi&her Hns inecring Mollmnatic<, Khnnna Publishers. 
4. D.S.Orcwol, l-Cigl>er Engineering Malhomnlios, J<hMtlll l'ubli<he.-s. 
S. HolTman and Kunj, Linear Algehr.,l'rentiw Hall 
6. l.lali an.d Iyengar.' Engineering Mathcmntic•, .l(h~nnol'ublffihers 

o T«lii.C.,. .. or/t4 ttn. 1 t 
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COMPtri'ER PROGRAMM.ING 

W•·lllng u Simple Program: T.caruins tho fonn ofn C 1>rogm111, Oeclnrins variahlcs: 
dcsignin11 program llow and control, delining and u¥ing functions, using stm"l~rd tcnninal 
110 fimctions. 

Jlundomcoual Dutn 'l'ypcs aJOd Storage <:l.sses: Character types, IJOtcger, shout, long, 
mlSigned. $ing1o und double·,precision lloatiug (l(tinl. '-10rAge classes, uutomatic, register, 
stntic and oxtcn1al. 

Operators und g~prrsslon.: U•ing numeric and n:l31ional opemto,.., mixed OI>CtlUids and 
type couvcrsion, I .nllical opemtor.<, Bit OP<--rations, Os>emtor pnxedeucc and associAtivity. 

Cuodlllomol l'rogl'nru .t<:xeeutlun: Apt>lying if 11nd switch aiAitlll~'lltS, nesting if nno.l else, 
re$lricliM~ on S\Y"itch values, use ofbre;tk and defiaull with swildL 

progrnn> Loops nnd lteo·~tlon: Uses of while, du and fur loops, multiple tool> vnriablcs, 
M;c;:ignmcnt operator,;, using hre,.,k. and continue. 

l\1odulnl' ProgTnnuninR: J'u~.~ing ur~umeLll~ hy value, scopt; J'Uic~ ntu1 glotx,l vMiahles, 
scpar:>tc w mpilation, and linkage, building yuur own modules. 

Arrnys: Army notlltion and TC)"'rosenta!ion, manipuliltiog emty elements, using 
multidimen~ional unttys, mroys of unknown or vttrylng si1.e. 

Structures: Purpooc aud usage of slnteturcs, declaring stmelliiOS, as.•igning of strucJun:s. 

l'uinten tu Ohjcclo: Pointtr and ml<h'C~s nrilhmctic, pointer upcratlono aud <leciMatiuM, 
using pnintcrs a.~ t\mction argtunont.~, Dynantie mtmory allocation, defining and U\Oing stacks 
and linked lists. 

tJntous: (";omponcnts i11 ovctlappiug memot)'. dtclrning and using unious .h vs. private .c 
tiles, Hiding private variables and functions. 

Coulrntllna l)cvlces: Rit acocss and mosking, pnintin~ to hnrdwure sn·ucturcs. 

Opcr•tlng l>'ystem l ntcrnctlou: Rcsding command line nrgumcnts, Ct'ellting and accessing 
lites, fi le opening n•odes, form oiled disk 110. 

The Stnud•rcl C Prepnoc<: .. or: Uclining and calling macro.;, utilizing conditional 
compilftlion, passinl! value< tu d1e compiler. 

The Sr~ud11o·d C T.lbrnry: Input/Output : fopcn, fread, etc, string handling Jimctions, Mad> 
function~ ; log. •in, olikc' Other Stondnl\1 C functions. 

Rcfcrenccx: 
I. Herbert Schield, Complete reference inC,' TMJ I. 
2. YnohwDnl Konetkar,' U:t USC', RPB. 
3. Tluluguru•wanty, 'Prog10mtning in ANSI C,' Thill. 
4. Ynsh,vilnt Kanclksr, Pointe~ in C. 
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CHF.IVfiSTKY 

Cbemlrnlll<llld lnt; 
Valence llnnd theory, molecular orbitul theories of bondintl in metnls and scmi-cou<fuctors 
(Onnd theoty), im perfection in Holids. 

l'olymera 
C:lnssi!ication nf polymers, IYI>cs ol' pol)•nerisatiun nnd their )lrinciplc•, sm1cturc properly 
relntim>Rhip, pOl ymcr materiuiH of industJ·iol impoo1oncc, biopolymer&. 

l'hase rule 
T>crivlltinn of the J)hnse mlc, upplieatiun of phase r11le to one componc1H sy$1cm. 

Cbemlcal kinet ic¥ 
l<.cactiun rates .. arder and mulcculoriry of rc:tctions~ fiu.;tors influcnc:ing renction nltts, 
t:<'lmplicoling ft1ctor:'i in renclion kinetict~-- opposing reactions, c~u1SCCutivc rencti<ms, si<.fc 
rcnctioM and :.'U-rroce reaction¥. 

Wnter Chemist J')' 
Sour~lli and nature of in1pu1·itios_ chnmctcri!>tics of 11Ah.lnt1 watet', wutcl· treatment proccs~eN, 
boiler f~ wa!er. 

Fuels 
Clnssifi~tion, calurific value, anal)l¥iS of solid fuels. carUuni~a.tion or coal, g"scous ft 1cJ~ 
includintl Ll'G nnd notuml(lll'<.<, liquid fuels and its pm1>C11io:s, power alcohol, knocki~~t~and 
ocla11t, ruling, anti-knocking •genls, \lic.scl as a rucl. cetane numhc1'. 

Corrosion 
Theories of <'Orrosion, types or conosi<lll nnd if• prolcelive measures, detailed necount of 
pniuts, varnishc:s ond tt:sins. 

Lubrlcnut• 
netinilion, fhnctions, mechanisans a1Ld clossi.ficatiou of h1btieenLs, prOfltrtics •nd tcslinJ> af 
luhricntin~ oils. 

Referrucu 

I. S.C:hnwla, A Te>:l Dook of Engineering Chconi<lry, Ohanp.1t Rai & Cu., New Dcl11i, 
2004. 

2. J.N.fhntu ond N.Sinshal, Unsinccrins Chemistry: 'J11enry &. Pmctic"''• Prngali 
Pt;okasha.n, Mccmt, 2004. 

3. Jnin &. .fnin, Hngineorins Cbomist>ty, Dhaurnt Rai & Co., New Delhi, 2000. 
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IN'f.\tOT>UCTTON: 
Iclcalisation of Mecbnnics, concept of Ki~:id Body, Extomal Purees (Body forces & 

~urfacc fMe<:s), Laws of Mechanic.;~. 

FOK< :ll SYSTIJMS AND EQUILIBRIUM 
Introduction lo \'e<:for, S~dticully & auivalcnl Force sy<tems (!'lunar and Spatial), Free Hody 
Ojagram, Hquatiou~ of equilibrium and I heir applications lo vurious s~lcru of forces. 

STRUCfUKJJS AND MACHINES 
PJRnc Trus~e~ • .Sp.ac~ Tnn;~~S:~ Method of Joints. Methnd of Seccion, Utapbical 

Melhod, Method of tension coetllciet1ts, Frnmcs and Machines. 

DIS'l'lllilU'l'l-'1) l'OT!CTIS AND MOMENT OF INI.!KTJA 
Centroid of O)mposite figures, Area Moment of Inertia, Mass Moment of Inertia, 

Principle axes and Principle Moment of Jnct1in. 

FRICTION 
lnlrotludiun to ti'iction, Laws offriclion. wedge, screw. beU, tulling: friction. 

BEAMS 
Difterenl support & load condilions, SFO, RMD 

KINEMATICS AND KJ.NcTICS OF !HOH'> f!OOffiS 
Velocity and acceleration, 1\utation of Rigi~ bodi~, Rolling motion, Pl~nc motion 

nf rigid bodies, l!ffcctive Forces on u rig.id body, D'Aicmhcrt'~ Princi1)lc, Pnrcc, Mnss nnd 
AC<'Cicration, Wooic and Energy, Impulse ;ond Momentum. 

THREE DIMGNSIONAL l)YNlu'viJCS Of HYOID nOniF.') 
rntroduccion, Kinematics and Kinetics, Geneml Mot ion 

References 

I. 
2. 
3. 
4. 
S. 
6. 

7. 

J-:n~inc~dng Mechanic~ (Statics and Dynamics) J.L. Meniam and L. G. Kmigo. 
Mechanics f<>r Engineers- (Statics ond Dynamics) F.D. Deer & E.R. Johnston. 
En~it><erint; Mechanics- I.M. Shames 
En~io><eoing Mechanics- S. Timoshcnko & T. Yon~: 
Enginetaing Mt:ehanics .. Singer 
Enginee•ing Mechanics- Statics Vol-1 & Dyn•mics Vol-11 by V .S. MokAShi. (1'ntn 
McGrnw-llill) 

l.lngg. Me<:hanics-Sialie< & Oynnmics by Or. A.K. Tay;ol, Umcsh l'nblicatiou, 
Vel hi. 
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SEI\IIESTRR- Ill 

MATHEMATICS-ffi 

First order l'nP., Complete general un<l particular solutions, S.,.;Md order linear POE, Jntvrior 
nnd exterior RVF • Functions of u complex variAble. 11)e c.:omplcx plane, Analytic 1\nu.:tiuns, 
Clcmentury runclious, Mullivaluec.l runctiona, ~ingularilies, Cumplcx integrAtion, Cnu lhnrwl 
mnppin~. T'rnbahility tbeol)•, Axiumatic definition of probability, Conditional t><nbability, 
1\oodom vorioblcs Distribution function, &pcctalion, 1\·hm>cnts, Moment gener .. tion 
function, Sreeial types of Probability distributio"'• Nnnnol ilpPI'Oximation to Oinomial 
distribution. 

I. B. Kroy•>-i~:~, Advnneed flngine<o·ing Mathcmntics, 8'" nditil>l1, Wiley Eastern 
2. Jain uml £y\lnf;Ar, Advanced F.nglnet)ring MAthematics, Nnm$a Puh. Hou~o 
J. Jnggi aml Mutbur, H_i,ghCJ' F.ngineuing Mnthcmntics, KJuuma J.lub l i~hel'~ . 

4. n.S.Oo-,wlll, HisJoer Engineering Matbemnties, Khamt• l'ublishcrs. 
S. J .N. Kapur, Mfttltematical Statistic•, S.Chnnd & Co. 
6. Zill and Cullen, Advanced f~t~sineerillg Mathematics, t:.~.S.l'ubli~hcrs 

l•:ri'VlRONM ENT AND ECOJ .O GY 

Iulroducliun notd i COpe 

Con~rvation of nAtural re,;ou•·ce~ i.e. fure$l l'~lllomec, wrllcr resource, mine•·ol l'ell:nuree, 
enc:rgy r~urcc, land resource etc. Role of individual for resource cons.crvulion and 
suslainable devolopmcut. 

r,.,osystem and its ~sic concept, Stnocture •nd fionction or an ecosystem, 11roduccu, 
consumers arld dtC()nttmsers. Energy flow in the:. CC.'OVy'$8~m. P.cologica1 succes.·don. Food 
chain.<, food webs nnd ecological pyramids. J.lx•mples orecosystent<. 

n iodivetsit>• ond its conscl'vntion: lnttuduction - Ot:Jnnition: genetic, ~r>ecies ond ecosystem 
<live,.ily, National nnd global scenario. 

Hnvironmentnt Pollution, Oefonilion, Cau~'<:$, efftct• and control mCllsurc.~ ot:A.ir pollution, 
Walcr pollution, Soil 1>ollution, Marine pollutivn, Noi~'C pollution, TIICnnal pollution, 
Nuclear hazard~ 

Sustain3ble developrncnl, Urban problems rcJa·rcd ro cuergy, \Vater conservation. min wat~S 
harvcstiog, wncershcd tn•nu~:~cn'ICflt, EnvironmentAl ethics: Issues and p=ibto ><Uiulinns, 
Climate ctumge. ~lobal \V'o~.n:ning. acid rain, ozone Jtiyec depletion. nuclear ucc.:hlunl:c aml 
holocaust (;nsc ~htdic:c, \Va~tcland rcclnmalion, C:onsumedsm und wuxtc products. 
Envirorunentul Mano~ooncnlthrough Acts. 
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.H'uman Population and the F.nvironmcnt: Unvirom11ent and hunu\n hcaleh~ R~le of 
Tnfhrmation Tccbnology in Envlronmcnt and human health, Cata:c ~tudics 

Field Wurk 

Vis-it l<> a local area to document envitu n.mental asscts--ri\'cr/fore.~Usm~!;]andlhillllnoulliAln 
Vi•ittu a locaii>Ollutcd <ile- Urban/Rumlllnduslrial/Agricutl\wal 

Report. submi~!don on lidd visit 

i\>1ATElUAL SCIENCE AND ENGINEERlNG 

St o·ucture and properties, o·clat iou>hlp of F.uglueerlug Materials 

SCruclure ol' CrysrniUuc Solids: Cry,tal • tructurcs nnd Systems, Unit Cell•, Metullic 
Crystal Stl\lcOOres, C'rY"tallographic directions and Plnnes, Density Computations. 

C harnctera.otiou of Mutcrinls: Crystallography, Reciprocal U>ttice, Slereognophic 
projections, Dif_1factiun methods, Bloctron ll)ioro~copy, l\1eta11ogt'aphyl 11tt:.nn<tl 
analysis. 

Imperfections in Cry>l:ols: Point defects, .Dislocations, Interfacial netec!:<, Rulk 
defects. 

Dilfusio .. : Mechanism$~ s.tendy state and nun ~l~;i.t\ly stale D i(fusion, fActOI'S 

innuoncing diffusjon. 

Multipluuc Strnct.-u·es, Phase Transformntlon~: Unary, Binnry, Equilibrium Phnsc 
Diagnuns., Eutectic, Euteotoid Peritectic i\nd Perilectoid Reactions, lron Cnrbon 
J)iagmm. 

Mcehnnlc:!nl Dchs:tviom· uf M;tferials: F.l:iSlic and Plas tic pmpertie~ .. C reep, Fr:tc(ure, 
Heot treatment of steels. 

CcYamtc Materials: C:cmmic Slmctun:s, Propcr(ies. 

Rlec(rlc and E lectronic materials: ~h:ctr-ical Col'uluction, Cla.(!,;~ilica(ion of' 
semiconductor materials, Mnterials ami 'I'eclmolvgy f()r integrated circuits, Photonic 
materinls> super conductivity and special supcr·conducting ,natc.fials, Ferrite~. Quartz 
crystal, Dielectric mal~tliDI$. l>ic.zot:lcclric untl Jicrm-clcctric materials, 
RlcctrorncchBnical materials, Mechr1nism ofpolari:t.;,,tionl Tl:) measurement$. 

i\'la~nctic ProJ.Je•·Ues for ApplicatiouSi 'Diamagnethnnt 
feiT(nYiitgnctism. Antifcrromagnctism, Fen:Uungnetism, Son and 
matr:.riuls mug-netic .c;toragc. 

Pannnagnt;llsm, 
hanl mugnetic 

Optical au·opertle.'\: 0 1>ticnl propenies of J\1etflJs •md Nonmt:tul:>. l.umin~sccncc, 
photoconductivity, Opticnll;ibers in communications. 
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I. Calli~ccr W. D., Jr., Malcrial Scienco und l!n&ine<>riug 1\n Inlroductinn, Jubn 

Wiley & Sons, Inc., 6'" Ed., 2003. 

2. Ra~hovnu V., Mnlcrial Scieuco nud llnginecring, Prenlico- Hall of T11din Privnrc 

Limiled, New Delhi, 511
' ed., 2004. 

l!:NCTNF:ERING THERMODYNAMICS 

I.Bntic Concept< And Definition.: Definicion, Arcus nr Application of lhcrmodynnmics, 
Thcm>o<lynamic System, Surrounding< and universe, TyJ>ct oi'Systems,l'ha.o;c.•, Moct-oscopic 
:md Micro-~copic. poinl of view, Concept of Continuum, Density, pressure, '('hl.!rnlodynnmic 
equilibrium, Pt·opelly, l'lllh, Process, Quasi-sialic J>r<lcc.._, R.eve1sible and ln'<wcr•ible 
procc~e-s, F.nergy And itt; type~. Thcrrnodyuornic mt:diu, i hcrmodynnmic dtwicc.:s. 
l.Hent :md ' "o•·k: Wo1k, !'ower, Forms of work, htnl, sign convention of various e.nc•·giCEI. 
3. Temperature and Zeroth hnv of'fhormndyuamlc~: Concept of temperature, Ze1oth law 
of thermodynamic.~, Mca,urement ortcnlJx:rtit\)re. Tempc:ralun:. Sctllc, Varioustbennomctcr~;, 
lntcrMtionallcmpcr.cme scale. 
4.ldeol nu~ !tea I C:asu: C.:oocept of ideal and rcol gMcs, Kl'" laws, Choracleristic equation ur 
gns, Avag;tdro h)1101hcsis nnd univer..al ga.< constnut, Svcl;iric heat, Vander Wanb «ltudioo> 
of stace, Compn::<.<ibilil)l oud law of corrCSJIOndin& slate$, Deviation of real !lases from kl•al 
gases,I'Vf surface ol'idcal gns. 
S. First L ow of 'fhcrmnllynamics: f),;finitinn and proof' for non·Oow and cyclic processes, 
lnlcronl energy uud cnlhnlpy. Application of Or.c low for closed sy.tem, !·'low ~roce•• and 
control Volume, Flow work, First law of thermodynamics applied lo open •yslcm for steady 
ond nnsready Row pruccsR, Mcclmnjc1d work in a Oow system, continuity equation, 
T1u"Otlling pmce;ss, Jonle·Thnmson coefficient, i\pplic(ltion of Steady ond unsceudy Oow 
energy equation. 
G.Sccond l .aw of Tbcrmudynamlcs: Limitation ul' Firat bw a•td essence nf Socund law, 
T1>em>al I'C!Crvoirs, H .. t On!!Wcs and thcnnal efficiency, Heat pump ond c:odfK:iunt of 
pcrfomJancc, AYllilllble und unav•ilable energy, Sl•lwnwll of Scwnd law, (',.mut Cyo;le, 
irrovCI'8ibilil)l, Corollnrin of Second law. 
7.£u(ropy and 'l'hlrd Lt\W or Tbermodynamic~'C: ChtuilitiS inequality. Entropy, Enli"'py 
related corollal'ie~, Rntropy ~cncration in a clo~ed unt.l un open system, 'Temperntu1·e entropy­
di~gram, Applicntion uf enlropy principle, fll~t nnd Second law combined F.quntions, 
Enh-opy cbongc for on ideDI !!'"• l'hyoical intcrpretocinn of entropy, lscnlruplu ellicleucies, 
1l1ird law of'11let1nodyuamics. 
8. Jlrupcrlic• of Stenm ond Appllcntions: l'urc Sub<tonce, rhnse traru;formHiion, p. V-T 
•urf.Jce tor puro substance, Quolity of StMm, l'rop<:rti~ ur Slet~nl, Steam pro1>c11y di•t:ram~. 
Apl>lication of lil'$1 a•>d •econd law involvin11 """"' o.< working fluid, Methods of 
detem>ination of dryn= fraction. 
<). GenerAl Tbermodynamtc Rclntiou. Hclmhult-. and Gibbs free ett<:1gy, Coefficient of 

volume cxponsion 11n<l isolhennal compressibility, n.rrerential relotiou for U, H, G and F, 
Maxwell Rcl•tions, G•nerolized Relation for C0, C., K and 1}, vnrious Tds « 1nalions, 
Clopeyrou cqu•lion. 
t 0. A••nilnhility, J>:u•r~;y and Irreversibility: Hi~h uo>d low grnde energy, A;,ects cJf energy 
concepts, i\voilabilily or Heal, quality of energy, Availability nf closed nud opcm ~yslcn1, 
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closed tmd open ::;yslc•u cncr{W bal:utce, rrreversibi11ty fo,. clC'I!ted mld c>pen syst~t'll, Ex.crgctic 
(nt· Scx;ond l;:tw) ~fficicncy, J!ffcclivcncss. 
1 J. Non·Rcncti,.•c gn s 1nix.ture: PVT relationship for m ixttue!' of ideal gu~es, pm)>ertieS of 
mixtu~ of ide<1l g..scs, cnlropy chAnge due to mixing1 rnixture of perfect g:~~e!' nt diftet·ent 
temperttlure i.'IUtl prcSSttrc. 
12.. Gns Power cycle: Air ~IAndard cycle, some cicfinitiOt'l of pi!>tOn·cylinder Ofl'angement, 

C:amot, Ono, Diose!, Dual and J:!rayton cycle. 
13. Vnpour Power cycle: Camol •n<i ltankinc cycle, llffecl of operating parameter~ on 
Rankine cycle, mcotns for improving efficiency <Jfnunkine cycle 
14. Refrigeration cycle: Vcfiniti<Jns of rcfrigcru1ion, Revet:c:e Carnot cyele, VtiJ)()I' 
compression nud vapor absotption cycle, Gas Ttfrigcn&tion. 
15. Rcncttvc Mixtures: ChcmiCl<l rcHction, classilicalivn of fuels, Stoichiometric equation, 

flue gas analysis, maximum aii required for complete combustion vf li1el, ll<ating values of 
1\tel, enthalpy offonnation aud he.1t of r~acliun, ~di~balic cumb11stion (fl~me) tempmlure. 
Refcn:-.neces: 

l . Moran, M J. nnd Shapiro, l J.N., Fundamentals of tingineeting thermodynamics, 4th 
edition, Jolm Wiley & Sons Inc, New York, 2000. 

2. Van Wylen, O.J. and ~olmtag, IU.l., l'uudamentnls of Tbennodynnmics, JoiUI Wiley 
& Sons Jnc, New York, 2000. 

3. JlolmAn, J.P., ThermodynAmics, 4th ed., McGraw-Hilt book Co. New York. 
4. Spalding, D. B. and Cole, l>-1-J. Engineering Thermodynamic.•, lidwa1"d Arnold. 
5. Rcyn<>lds, W.C., Thcnnodyuamics, McGraw-Hillll<><>k C<>. New Y<>rk. 
6. Nag P.K. F.nginccring Thermodynamics, 2nd edition, 199S, Tala McGruw }!ill 

Publishing co. lAd, New Delhi. 

FLUID FLOW OPERATIONS 

I l •ltfoducliou : 
f' luid and continuum, Physical pmpcrtics or nuid•, Rhcotvgy of Ouids. 

11 J(jncmutics of 11'1uict flow : 
1)'1>CS or Ouid flows: Continuum & frco molecular 01)wS:. Sleudy und un~teady, 
uni fC'Inn and non·uni form. laminar and lurhulcllt Oow~, r'ttlaliom•l anti ln·olc11lonal 
flows, compressible and incomprcll.siblc now~, ~uhsonlc, sonic and ~uptrwnic llow~, 

sub-critical, critical and supcrcriticnl flows, one, two nnU lht·-:-: Uinum:>iomll tlows, 
slrc:unJittcs, cootinuity equation for 3D ami 1 L> flows, circulntion, s(rt·am function nud 
vclocityp<>lenlial, sourc•, sink, doubl•t <~nd lmlf-body. 

Ul l' lulcl S(atlcs : 
Pressure.density-height l'elntionshil), rnanotneters, pressnre tmnsducers, pressure on 
plane and curved surfaces, centre of pressure, buoyancy, stability of irnrocrS\.."\.1 anc.J 
tloating hodies, fluid mo~se~ suhjected to linear accclcnttion t\nd uniform 1'0hslion 
about nn axlt>. 

TV Tlynamics ofl!luhll'low: 
Euler's Equation of motion along a streamline and i t.~ i ntesration~ l:Jcmoulli's 
equation and its application~- Pitot lube, notch~, weirs, orifi<.:~ meier, ''cnwrimctcr 
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V Dimcusiun"l Annlysls aud Hydra11lic Similitude : 
l)imcnsioual nnaly$is, Buckingh~tru's l'i theorem, important dimem:icmle..::s numbers 
and tltcir s ig.nific.ance, geomelric, kinematic ami dynamic similarity, lllOde1 ~tudie~. 

V1 Lnminm· Mucl Tm·bule»t lt'low: 
Hqualinrl t'\f mo1ion tOr lan1i.nar flow through pipes, Stoke~~ low, lrans11l0n from 
luminar 10 turbulent !low, nubulcnt flow, types or turbulent now, isotropic, 
homogenous turbulence, scale and intcnsHy or luthulence, measurement of 
turbulence, eddy viscosity, mixil1,g length concept and velocity distribution in 
turbulent now over smooth and rough surfaces~ resist;uu:t to now, minor los~cs, pipe 
in ~eric~ tlntl parallel, ]lower tran~mi~siou tlu-ougb 3 pip<:, waler hammer. 

VTT lloundary Lnycr Annl)'sls: 
Doundary layer thickness, boundary layer over a flat plate, laminar boundary ln)'er, 
application of momentum cqualion, turhulcnt boundm-y layer, laminar sub-ln)'eT, 
sepamtion tmd its con1rol, Drag and lin, drag on n sphere, a two dimensional cylinder, 
and nn ue·l·ofoil, Magnus effect 

vm l ntroductlou to COllll>rcosiblc Ouw: 
·n )Cnnodynamic proce~S~~~ continuity cquati<m, work done in tul isothennal pl'ocess 
and ndiabntic process. sonic. ,·~h.x.:ily, Mach ntHllhcr, Mach Line, Mach angle and 
Mach cone, prope11ies nt a stngnHtion poinl, J1ow lhrough a convergent noz~Jc and De 
T.a val n<w.zlc, Normal and oblique shocks, l'nnno mul Hnyleigh lin.,.. 

Jlcfi'CilCCS : 

I. Som, S.K. &. Diswas G, Introduction to lluid mcch:111ies & 1-'luid Machines, TMH, 
2000, 2"1 edition, 

2. S.K.Agarwal, Fluid 1\-fec.hanics & Machinery~ TMH, Now D"'lhi. 
3. Vardc, lC)., •Fluid Meeha11 ics through PI'Ohlt:ms ', New Age lnlt~:m~(iunal Pvt Ltd, 

New Delhi, 2n<1 llditioo. 
4. Hunter Rouse, 'Elementary Mechanics of l'luids', John Wiley&. Son<. Omc. 1946. 
S. I.JT.Sham.es, <Meclmnics offl1aids,, McGraw Hill, lnt. Student, ndncation, 198R. 
6. Jogdi<h l.ol, Fluid M<ehanic•, Mctropolilan !:look (;ompany J.td., J)clhi. 
7. Vijay Gupta :ond S.K.Gupt:o, ' Fluid Mechanics and its Applications', Wiley lloslem 

l.ld, 1984. 
R. Modi, P.N., and Seth, S.H., 'Hydn1alics nnd Fluid Mochincs' , Standord Book llon•e, 

t9&9. 

FLUID FLOW OPERATIONS LAB 
l. To verify the momentum equation usin~ lhu ~xperim~ntal scl·up o n llifihsiou of 

~ubmerged air jet. 
2. To detennine the coefficient of discharge of an orifice of a tivcn shape. Also to 

detennint= th~ t..:ot:fficicnt of \lcJ()cily And lhc coefficient of conrracriou of the orifice 
mouth piece. 

3. To calibrate an orifice meter, vcturimctcr, and bend mcttr und study the v~ll'ia ticm of 
the co·cffieicnt of di~charge with the Reynolds number. 
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6. 
7. 

To •n•dy the tnuui1ion from IM1inar to lurbulcnl llow and to tlclcnninc lbc lower 
crilical n.eynolds m1mber. 

To 1tudy the velocity distribution in a pipe and nlso to compote the disch&ll:C by 
integrating the velocity pror.lc. 
To stlldy the variation or friction ra~lur, • r for turbulenllluw in COJJUllCICial pipes. 
To srudy the bo~ndary layer velocity profile liVer. nat plate ami IU dclcnninc the 
boundnry loy<.-r thickncs•. 

CllliMlCAL l'IWCESS PRINCJPLF.S 

l. STOJCHlOMF.TRY: 

Introduction- Units and Dimensions - 5tochkuncuic ,,..;n.,:iplt:s-c.:omposition relations, dcnsiry 
and spcoilic gravity. 

2. 10£AL CASES AI\'D VAPOltrRESSURE: 

Hchaviors of 100..1 8""'-"' -kinetic tho01y of gn~ • •rflliealiou of ideal gas l•w- gu•eous 
mixlurcs - volume cbtm,gt.-s with clumgc in C<lRlJXl$ition. Vnpor prc~"'\11~ effc:c.t of' 
fcmpcraturc on vapor prus~ure. \'apor p1 e.JSUI'C plot~, VPI)Or pressure of inunisc.:ibJc liquicls­
solu1ion:-;. 

3. HUMWITY AND SOLTffiJT.ITV: 

!Tumidity ~ sntumtion - vt'pori~&liou · cnndc:m,;11lion · wet nnd dry. bulb tlnmuumchy 
Solubil ity and <.:rystalli:t.11ioo .. l)issululiun .. soluhility nf grtscs. 

4. MATF.RTAI. liALANC~: 

Mnterinl 1\alonce-l'roccss involving chemical reoeti<>n·Comhuslion of C:o.1l, li~~:l !!''""-• m~l 
•nl(thur-Rlx:yeliug operations - by I>M~ing ~treon•s - llcgrcc of COnY<nion 

5. F.NV.:RCY UALAN<.:E: 

Thermo a;lu~mislt')'· Hess's Jrtw of summalion· htat of' thrrnation. rcnction, coutbullitic.in am) 
mixh'g · mt.~n ~;pccific hc.11 .·n,corc~icnl name Tempenuure. 

TEXTBOOKS: 

I. 0./\.llougen, K. M. Watson 01111 R. A. l{,ll:lltz, "Cltcmicnl l'mcess l'rinciplcs", Vui-J, 
(;US l'nblishers and Di01rihntn"', New IX:Ihi, 1995. 

2. D. tJimmclhlrm. '"Ra~ic Priuciplts ami t'nlculnlions in C:he1nicnl flnginccring11
, 5lh l!dn., 

Prentice Hall orTndia f.td.,N.Ilel hi,l994. 
3. U.I.Bhntt and S.M.V<tr•, 'Sloichiomelly", Tala McGmw Hill Publi$hcr$ Ltd., New 

Delhi , 1996. 

4. V. Venkalanunoni and N.AnnntharanUin, ''Piooc"" Calculalions• ,Prentice Holl of lmlia 
I .td.,N.I>clhi,2003. 
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SF.MESTER - lV 

COL\Ill'U'I'A'I'TONAL AND STATISTTCA.L T ECHNIQUES 

rutroductiou: llrrors in Numc•ical C..omputatiou, Mnthemalicul Preliminaries, Ert'OI'S and their 
analysis. 

Algebraic Alld Trnn!cendenlal P.quations; Bisection method, Jterolion method, Method of 
Ioise position, Rate of ronvurxcnce, Method for ComplOJC Root, Muller's Method, Quoticut 
difference medtod, Newlon-Rapl180n Melbod 

Interpolation: Introduction, F.n·ors in l'olynomialluterpolntiun, Finite Difference, Decision of 
11rmrs,, Newton•s Fonnulue for h1tcrpolation, Gou~~. Stirling. Bessd,s Everclt's l'om1ulnc, 
lnlcrpolftlion by Unevenly ~p;tccd points, l.ngmngc T~t lerpulatiun t 'urnouiA, Divided 
l)iO'crcncc, Newlon's Gonerul Jnt.,polntion Formula. 

CvNc Fining, Cubic SpHncs and Approximation: Jntroduccion, Method oflcru•t $(1unro Cu1·ve 
filling procedures, l'itting u •tmight line, Curve filling by •um of exponentiols, 0:11.'1 fitting 
with cubic splines, AJ•runximaiK>ru. of iiunclions. 

Numerical Jntcsr•tiou & Oiftet-entialio~: lntroduclion. Numerical diffetentiation. numerie.1l 
intel!l"tioo, Trape1.oidal Rule, Simpson 113 rule, Simpson 318 mle, lloole• and Wfddles Rule, 
Euler' .Maclftritmn Jtonnulo. Gou~sian Fommln1 Numcric:d Uvtdualion orSingulnr Tntegmls. 

Stntisticol Computation: l'n:CIUCnCy Chatt, nesre.sion Ann lysis, Least Square Jit, I .incu~ '""' 
non-linMr regression, multiple rcg~'l:.ssion, •lntistical quality conlrolmcthods. 

fiMks: 
I. Gerald nnd \Vhcotley, ·Applied numerical annlyois', Addison Wesley. 
2. Flowers. 'Numerical Methods in C++', Oxford University Press. 
3. fla!Gguruswnmy, 'Numerical Methods'. TMH. 
4. Jain, lyco'illr. Jain, 'Numerical Method~ fuT Scocntilic & Engineering Gomputntioct', 

New ARe lnteruotionol 

F LillD PARTICLE MECHANICS AND M'"CllANICAL OPERATIONS 

1. )'I"OJ>trtle• of Partlcul31e Solid: 

2.. lbndling of P nrtleulnte Solid: 

'J'mnspottntion, C<>nvuyin~; ond storage of paniculotc solids 

3. Mcclutnicnl Sepnrnllon: 

Size SCf>llrotion, fi ltt'otion 
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4. Size Reduction: 

Cmshing a1u.i Grinding 

5. Size Enlargcrucut: 

6. ( :rystalllzntlon 

7. Mixing uf •ulid s & l'nstes 

.H~:AT 'l'ltANFER OPERATIONS 

l.fntroduclion l·n Heat Trnnstcr: 
Ct)nccpt of the mechnnism of heilt flow: conduction, convection and md intion; effect of 
ltmp~ratmc on l hcl'fnal conductivity of materinls; introduction to comhincd heat trausiCr 
mechanism. 

2.Conclucliou: 
One-dimen:sionul acncral di llC.rcntial heat conduction equation ln fCC(ilngular, cyJitnlri<.;ill unci 
spherical coordinate syslcm; initial and boundary conditions. 

3.Stendy state ouc dimcusiumtl heat t ·Onductlon: 
Composite S)~tcn> in roc!an~ular, cylindrical and sphericnl coordinates will10ut energy 
generationi th~mual J'c~i!oi latlCC concept; analogy between heat and clcctricnl tlow; t1umnnl 
colllact resistance; critical !hickness ofin~ulution. 
Ji'i11~ of unifonn cross sectlonnl area; error of mea::;urcmcnl of (CrnJ>Craturc in thermometer 
wcHs, volumetric internal cuergy genemtion, ~olutiun uf 20 ~tc;,u.Jy state problems usin~ 
rcl~xotiou method. 

4.Tnmsicnt <.:oudncllon: 
Tmnsicnt heat conduction with k11uwn lempt:mturc dis1rlbution within the sysccm; lumped 
heat ann lysis of ttransient heat coutlucti.un problem, time constant of thermocouples. 

S. Cunvccth•c H.e~lf Tl"nusfer 
Nt$wlon,s Law o.f Cooling. Types of convecti\'e hent tran~ter, Laminar and Turbulent flows, 
Tlydmdyuamic ~nd !ltonual boundary layers, Navier Stoke< Rquation, Non-dimeusionol 
numher.!', Ruckin~hum Pl JhcorCill. 

6. Forced Convection: 
nnsic concept; hydrodynoruic boundary layer; thcmlld boundury luyer; now over a nat p late; 
llnw across a single cylinder and a sphere; flow inside.: (uht:s; e1npific!ll hent tmn~ref relatinns; 
relation between lluid fric tion and hc~t transfer; liquid meta! heu! tmnsrer. 

7. Nahu':tl Couycctlon: 
Phy$>ieol mecha1~ism of natuml convection: buoy<tnt force~ empitical heal lruo.sfer rchttions 
nuturul com,ection over verticnl planes and a cyliuder, horizontal planes and t.:ylindet'S, tmd a 
sphere. 
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R. Thermal Radiatiou: 
J3nsic mdintion <.:um:cfil; radiation properties of surfnces; bluvk butly ntdia(iou laws; 
Kirchofrs Luw. l,hmk Law and Wcin's Displacement Lnw. view !U.ctor cunccplj view factor 
determination; black budy rudiatiou exchange; radiation exchange bel ween diffus• non black 
bodies iu an enclosure~ ntdif11ion shicl<ls; solar radiations. 

9. Heat ~:xchon~:ers: 
Type of ht(at exchangt;rs~ fo\aling factor; overall heat transfer coetlicienf; lognrilhmi.c mean 
tempera(ure ditl'crcnce (U..lTU) method; effectivene.~!;.NT( J methocl; compm.:l heal 
exchotngc.rs. 

10. Condensation nnd huiling: 
Jntmduclion to condensation phenomena; htHl lran.sler relations for laminar tilm 
condensnlion over vet1ic.1t surfuccs ami" horizoulal lube; pool boiling. 

llEFERENCES 
I. 11lemen1s of llent Transfer by Sayozitouglu and Ozisilc, McGraw ~Iii I Book Compnny. 
2. Heal Tron~li!r Ry J.P.IIolman, McGmw llill llook Company. 
3. Principles or Heat Transfer by F. Kxeith, aud S.ll. Marks, A.J.IJ'vt. Lid. 
4. Fundamentals of Heat Tmostbr by Jl.f lncorpera and J'.ll.llewitt, John Wiley and Suns, 

Vlld. 

MASS THANSFF:R-1 

1. JllFVUSlON: 

Ficks law, Ditl\1sion in fluids: Molecular and eddy diffusion mcasurcmcut and calculation 
or di m.sivilies. Ordinary diffusion in Jnulti-eompOJtent g:~Seous mixtures. Diffusion in 
solids. 

2. INTl<:Ul'HAS:F. MASS TRANSFF.R: 

Inter-phase mass lran~ler: Mass transfer coefficients. Theories of mass lmnsfer. Anatosies 
hehveen rnomentum heal and mass transfer. 

3. MASS TRANSFER EQUU'MENT: 

Bntch nnd continuous Stage wise contactors-llifferenlial contactors. 

4 . AllSORl'TJON: 

Theories of gt~s absorption·l>e~ign of absorption towc:rs. Abs.o11>li<.>n with t:hemicill 
reactions. 

5. AllSOIH'"J10N: 

'l'y(>e-' or adso11>tion, nature of adsorbauts-Adsorption isotberms-Opemtiou of adsotptiou 
columns-Batch and continuous operations-Design ofads011>ers, Jon exchange 
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(>, HI.JMJI)IFICATION OI'F:RATIONS: 

Vsychrometery. Rvnpornt ive Cooling, Air conditioning nnd Refi·igeration 

RRFIWENCES: 

I. R.E.Treybal, "Mnss Tt·ansfer Op~mtionl)11, 3'd Edn., McG1'aw Hill Book Co., Nt:.w 
Yurk, 1980. 

2. W.L McCobe, J.C. Smith and P. Harriot, "Unit Operations of Ch~micul 
Enginee:ring", S"' Edn., McGraw Hillllook Co., New York, 1993. 

3. J.M. Coulson and J.F. Richardson, "Chemical Engineering", Vol . I, II, Ill, Pergamon 
Pre.<s, New York, 1977. 

ORAGANIC AND PHYSICAL CHEMISTRY 

L IU:A<.:TIONS. AND R~:AGJ.<:NTS: 

Aasic iUctls r'Chllirng to aclclltioll, :-ouhslilutinnfi, cli •l•imltiml, oxkhslimt and r't'ducliun ~ncliuns ~ 
Elcctrc)philic and NuclCt)philic. Orga.tlt)tnctallic CCmlJXIunU~· Grig•1nrd reugc11( • Synll1esi::; of 
diffcr'Crll types of Ctlmpnuuds like a.lcoht'll ,aldehyde, acid ,fnninc and Ol'gilllOmetullic. 
Acctoncctic ester - tautomerism- Rase hytlroiysi:; - t\.cid hydrolysi~ .. Mulonic ester .. cynno 
nett h.: esters- ~ynlhcsis t.lf dicmbmcylic m.:ic.l~ cuul Ummtumtt:ll m;ids. 

2. CA RllOHYl)JlA TRS: 

CarhuhytlrHICs - Cli:lssir'i\:utinn - Rcilcliuns uf Glucose. null (htclose- lnt~r conversion -
Ascending UIH.I t..IC."iCCitding, C)f :)Cries. Slntclurc of ghtC():)C (tlld rrm.:lose. Industrial HSt:S of 
t.:cllu1osc and ~la•·ch , 

3. AI.lCYCYCUC COMPOUNDS, AR OMATJC COMPOTJNDS, FATS ,,Nll OlLS: 

Alicyclic Compounds- Nomenclature - syuthc.~is of aliC)'Ciic compoum1:-; U:)ing c:art.u.m 
ocmyloin condcr.~-atitln .. Diels Alder r~'lction Frcunds's syn1hc!:>is - 1\ay..,r'~ strain theory 
postulates, drawbacks- theory of strui.ulcs~ ring!:i· confomn•tlun~ of cycloJt~xant. Coal tur 
.Jistillntion, ~cparmion ofl>cnzcn.;, toluene, phenol and nuphtlu1h.mt:- Aromatichy ~xhibited by 
(hc~c cvmpvunllt;.. l"•1ls t\rt<.l oil:a - SnpuniJici\liun- hydn.>g~mtiun of oi,ls 

4. AMJNO ACll)S,l'ROTI!:INS ANllllYES: 

A1nino ncirl~ ond JWOteins· eln~~ification - synthesis of amino Acids - rcnetiOilS of carl>oxyl 
g,rollp and amiuo s,rou1> -peptide linkage-end group analysis-colour rcnctio11 of proteins­
denaturation. !)yes-colors and constitution- chrontopl\orcs rutd auxochron1cs- Quini1lu theory 
nnd electron theory of dyes- preparation-colour Aud applicaliou of azuUye~-acitlic. basic, 
1nordan1. dircc( azodycs· .. 'friphcnylmcthanc dyes- malachite green, crystnl viokt. Ro~anilinc:: 1 
J>ro s.~tuilint; monh·ml dye~- :~pplicution. vat dyes-indigo-synthesis and application. 
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kt1tcr<,x;ycli'-' compounds-synthC:iiS and tcactinn oC py1'1'0ic ,furan .lhiophcnc. I)Yfidinc, 
tlnininc, isoquinc)lin.; and ani:-."'ic. Al knloid~-J!!;Oiation fr()nt natural fli'Oducts-<:olonr rcaction­
structuml clucidatlon of nicotine. 'l'c•l.>Cnoids· Isola cion .. Jsoprcnc mlc~structuml elucidation 
of cittol. 

7. llli.ACT(ON J<IN1•:1' fCS: 

Law of Mass action. \{ate order and molccnlority of chemical rcoetions. Methods for their 
evaluation. Calclllation of l't\tc constants. Consecutive - Parallel and opposing reactions. 
Chain n:nctions. I'ncr&Y of activation - ·n,cories on reaction rates. llctcrogcnoous reactions -
7.cm order reactions • Catalysis - Theory and D)>plications - rnhibitors .. Vl'omotors .. cn~ymc 
cntaly~i~. 

R. PHASE RQl m , mRTA : 

Phase mlc: App(ication - to one components system (water, suiJ)hur tmd eathru- dioxide), 
'1\vo component systems (Eutetic, Intermediate compound fOnnntion and nolid ~Qluli<ms.) nnd 
simple three component systems. Solutions: Ideal nnd non-ideal solution:-; sulubilit)' or gasc.:s 
in liquids. Henry's law. Complelely miscible liquids - Huuoll'~ Juw - vHp<>ur I>rcs~urc and 
boiling poinl d iagrams. Partially mi~ihle liquids . Crilicol soluli(m lempcr•turc -completely 
immiscible liquids - Nems: dislrilmtion law- Dilute ~olulion on1l lhcir c.:olligalivc.: propcrrics. 
Moleculor weight determination u.sing these pmperlies. 

9 . .t:LIKTlU<.:A.L CONDUCTANCE: 

Eleclrolytes - slrong electrolytes aud weak electmlyte.• - Arrhenius theory or ckclrolylic 
dis•'Ocintion. Oellye - lluckell Onsnger thoooy; Ostwald's ditutit)n law - solubility of 
electrolytes and rolnbility product - common inn action - acids, b•ses - definilions) based on 
proton tmnsferetiCC, d issociation constanl, amphoteric clcch»lytc - pH ·Uuffer solnrious. 
:>nits - water of crystallisation, double salls, oon1plcx inn.< and salls, introduction to co­
ordination theory- hydrolysis. 

10 . .I!:L.t:<.:TRODE POTENTIAL: 

Eloclrode polentinl-llydrogeu electrode, o-ef'crcncc electrodes, electrochemical series, 
fnrnday's laws of eJectrolysis. Decomposition potcnlial, over vo1tagu, definitions of cuneut 
density, current conccnhltition, current cnicicncy, C:l'~crgy consumption; electrical 
conducttutcc, oxidation · reduction redox couple; c.m. r. and energy relations. Condtlctomctry~ 
Potentiomctry- TI1cir •Pl>licatious. 

ltF.FF.RF.NCES: 

I. K. J. Laidler, "Ch<mical Kinetics", 3'~ Edn.d Hmver & Row Publishc•·s,I987.T.T.. 
Fiuar, "Org!Ulic Chemislry", (Vol. I & II) 5 'Edn. , ELDS, London 1975. 

2. Morrison emU Boyd, u A Te:d Book of Organic Chemistry'', 5111 aod 6'h Edu., Pnmtic~ 
HaU ur!udi•, 1996. 

3. B. R. Pu1i und Sl.. R. Sharma, ''Principles of Physical Chemistry", Sholxm Lul Nngin 
Chnnt.I &Co. 

4, I'.L. Soni, "Text nook ofl'hysical Chem istry ", S. Chand & Co., Now Ddhi. 
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I. ALKALTF~<>: 

C hlor-•lkali Industries: Manufacture of Sod• nsh. Monulllcture of caustic .00. and ehlorir>e -
comn1un salt. 

l . AC:ffi$: 

SulJlhtll' •ml Sulphuric ac id: Mining ,,r ~nlphur nnd manufllcturc of sulphuric nc id. 
MAmtfitc turc of hydrochloric ncid . 

3. (;t;;MENT AND GT.AS.'l 

Cument: Types nnd Mnnufi>cluro of I'OLtlond cement, G l•ss: Mnnufucl\ll'e o r gins...:• ;md 
xp1.."Ci11l glasses. Ccl'amics; Rcli'n.cluric:S. 

4. CAS~ WAT ER AND PAlN'I'S: 

lndn•1ri•l Gases: Uu1>on di<IAidc, Nitrogen. lt)'dl\1j!Cn, 0J<Yl,'Cil and Acetylene - Water 
Treatment: Jndustrialand M\nliCipill wutcr treotmcni·MAnuracture of paints · Pi~:t'lncnts. 

S. Ff:RT U .TSKU~: 

Nitrogen rcrtili:~.:•·s: Synthetic anunouiu, nitrjc fttid, tJrca, Anunouium Chlol'iclc, CAN, 
Ammonium Sulphnt" - Phosphor."" l'crtilitelli: l' hOSilhntc rock, phosphoric acid, Super 
phospha te "'"I Triple Super pho• phatc, Mi\ l' , OAI'. l'otM~ium Fertilizers: Potns~i .. m chloride 
nnd J)Oiil~ijhuu sui phntc. 

I, G.T.Au<tin, "Sitre"e's Chemicall'roccs.• lnduslrie~". 5"' l!dn., McGrQw ltill llook Co., 

Nuw York , 1984. 

2. R.Gopnl Rao and M.Sittig."J.)f)'det~s Out1in...,. of <..1>emical Tcx:hnology", 3'" 

Ll<lll .. Afliliated f!ast-Wcst l1ubli•her.,.,l997. 

3. S.D. Shukla and G.N. I'atldey, "Text hook of<.:bem.ieol Technology•, Vol. l, 1?77. 
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SRMESTERV 

CHEMICAL Rl<~ACTfON ENGINF:.~:nl NG -I 

1. BASICS 01' KlNKrTCS: 

lnlroduct.ion - Kinetic~ of' 11omogcncous rcaclions: Concentration dependc:nl &. 'ft:mpcfahu·c 
dependent tcnn ur rate equation. Searching fvr a mechanism. lnterpretntiou of llalch .Reactor 
datn. 

2. HEA(:'J'O.R ORSTGN: 

Tnlrooluclion to Reactor J)c~ign, Single J~cal Reactors. 

3. DESIGN OJ.I REACTOR FOR MULTIPLE REACHONS: 

Design for sin,gae anu multiple Reactions. Size comparison of •inglc rcacL<>r.l f'nr •inglc 
reactions. Multiple Rt:'a&;tor xystcm lOr single reactions. Retlctions in purullel, reactions in 
scl'ics mtd series · pnrnllel reactions or lirsl order. Recycle reactor, auto catulytic reaction•. 

4. HEAT EJIJIJ!:(:TS: 

·rempecnture nml pl'es::;urc tffcc(!'; on single and multiple renctions. 

5 . .-J ,QW RF.HA VJOR OF REACTORS: 

Non · ideal tlow: Residence lime diSiribution <ludic..: C,ll,l' and l curves, COU\'ersion 
calculations dirccHy from tracer ~ludi~. Mod~;b ror non·idcal Anw·dispcr:'iion and tanks in 
series tnulli·pAt'8mcccr modeJs . 

RF.FRRENCES : 

I. 

2. 

0 . Levenspiel, "Chemical Reaclion Engineering", 2•• Edn., Wiley Easter Ltd., New 
York, 1972. 
J.M.Smiitl1, "Chemical Engineering Kinetics'\ 2M lldn., McCrnw JJill) New Ynr-k, 
1971. 

CH:RMIC:AL ENGINEERING Tlll!:RMODYNAMICS 

I. Vnpour liquid e<Jui lihrinm ul lc>w, moderate and high pressures, Compressibility 
fttctor. 

2. Refrigeration cycle and liqnolilclion: Doliniliou• of rcfrigcr.~tion, Reverse Cornot 
cycle, Vapo,. compre~~ion tmd ''t•por ab:.urpfion ~;yclc, Gas rcfrigct8tion. 

3. Thcmtodynamics of solution<: ideo I and non-ideal solution, Concept of Fugacity and 
Fugacity coefficient, Fugocil)' and Activity Coeftlcieut Modes, Solid-liquid 
equilibrium, solnbilily of gases in liquids, Liquid-liquid equilibrium 

4. Phase Equilibrium, Pure component and mixtures, l-"lenl He•l con-elation Von T.oar, 
Mn.·gules' equation Gibbs'·Dnhem cqualiun~ consish:~m,;y h::!) l~, multi-eompni")Cnl 
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pha:se cquilibl'ium, par1ially miscible and immiscible systems, A.zeotropes. retrogrm.l~ 
cvmltmsul i('m thcm1nd yna.mic diagram 

5. Cberuicnl renction •quilibrium, heat ell'ccts, industrinl reactions (Nfh syJithcsis etc), 
free energy cnleuhttioms, Homogcn(..'>QttS And hcccrog<atcous reaction systems, Multiple 
reactions, \Vurk of :>~pant( ion, Evaluation of .Properties, 

6. Reactive Mixtures: Chen1ieol reoctiou. ciM!>ificaticm of ti.Jels, ~toichiometric equation, 
flue gas analysis~ moximum air required tOr complete combustion of t\1el, heating 
values of fuel, e•1tholpy <lf' fnrmotirm ond heat of n.~.1ction1 adiabatic combustion 
(Ramo) t•mperature. 

7. Tbennodynamic :mal~is ofprucesst-~;, Elc::ctrocln~mic.:al ct!ill:> 

8. Tntrodnctiott to n1nlccular thcrmodynnmics 

REFERENCES: 

I. J. M. Smith and Von Ness, "Introduction to Chemical linginccring 
Thcrn1odynamics1

', McGraw HiiJ, New York1 1994. 
2. S. Snndnram, " Cbco•icnl Enginccril>g Thermodynamics", Ahujn l'nblishers, New 

Delhi, 2998. 
3. S.F. Dodge, "Chcntical engineering "l11cnnodynamics", Mc(lraw Hill, New York. 

1971. 

MASS T RANSFER -II 

I. DISTILLATION: 

V<~puur Li<Juic.l Bltuilibr-im1t Dafa. Mclhod~ of c.Ji~tilht~1on-biltch, t:ontinum•s, tlash, ~team1 
vttcuum ami molcculur distillations. 

2. CONTINUOUS FRACTIONATION: 

Stage - wise and continuous contact operntiom:. De~ign ca.Jculation~. Reboie~ and 
condensors-. 

3. MULTICO!\U'ONENT OISTILLATION: 

Azeutropic d istillation and extractive distillntion. Mullicomponcnt flash and differential 
distiliRtion. Continuous fractionAtion. 

4. Ll(}UID-LIQUlD EXTRACTiON: 

T.iquid - l.iqnitl "flquilibtium data. Ratclt ami continuous opct"lttions. Llesign of cxtmction 
1uwcrs. 

5. LEACHING: 

Solid- Liquid ox traction. !latch and continuous operations . .Equipmeuts. 
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T!RFRRRNCES: 

1. R.E.Treybnl, "Mass Trunsfcr Operations", 3'1 IJdn., McGraw Hill J.look Co., New 
York, 1980. 

2. W.L.McCnbe, J.C.Smith and P.Harriot, "Unit Operation.~ of Chemical Eu!,\ineering", 
5'' &ln., McGmw Hilll.look Co., New York, 1993. 

3. C. J. GcankopoJis. "Tmnspott Proce~~ in Ctu~mh.:;d Operation~'' , 3111 Edn. Prentice 
Hall of India, New Delbi, 19%. 

4. M. Coulson and J: f . Richardson, "Chomic~tl Engineering", Vol - 11, 3"' l!dn. 
Pcrgamo•l l'ress, New York, 1987. 

PROCESS DYNAMICS ANr> CONT ROL 

l .FJRST ORDER SYSTEMS 

Lintmr open loop ~y~l..:ms .. 1-"irf.:t order and l.iucariscd lirsl order system~ · Rcsponcc to 
variout; disturbilnc~. 

2. HWH~:K OKJ>l!:K SYS'J'ti:MS: 

Firs( order in series- Higher order ,;ysfem~ - Re!ipon~e to vuriou~ di:;hnhonce~ 

3. llLOCJ< DIAGRAM: 

Controls .. Hlock r>ingram - closed loop transfer fi.mction -Trmu~ient re:<:;ponsc- Simple alnrm 
Modes of control and controller characteristics. 

4. STAnii.ITY ANALYS IS: 

Stability - Routh .analysis · FrC<JUCncy rc~pon~c " Control system <.lcsi~ - Contrull~,· luning. 

5. Sl'ECIAL CONTUOLS: 

Cascade-- feed f<>nvacd aud mlio control - dead time compensation - J.olcmal Model Control -
Control valves - Process identification. 

Hl!:l•"EKl!:NC~:S: 
I . S. Sundaram and i . K. Radhnktishnnn, "Proce;.'t.'i Oynnmics ond Control"., AhujH 

l'ubli~her~. 2003. 
2. 

3. 

4. 
5. 
6. 

D. f'. Conghnowr. "Process System); Analysis and Control•', McCmw Hill, New 
YOI"k,l 991. 
C. A. Smith nnd A. R. Ccmipio, •·Principles and Practke of Automatic Pwet:s~ 
Control", "Wiley, New York, 1989. 
P.Hcmio(, ''Proces~ C()nlrol'\ iata McGr~w Hill. New Delhi. 1984. 
OJ'. Rckman, .. Tnduslrial l11slnmu.mlalion'', Wil~y F.ash~m I.td., N.:w York 1990. 
D.P. F.ck111an. "Auton1atic Procc!)s Contrul", Wiley :Ra.stem JAd., New J>elhi. 
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CHEMICAL TECHNOLOGY- Tl 

1. NATURAL PRODUCTS PROCli.SSTNC:: 

Production of pulp, paper and rayon. Manufhcnuc of sugar, ~hnch and storch dedvatives. 
Gasification uf cual and chemicAls from coal. 

2.1Nl>USTlUAJ. MTCRORTAL I'ROCI!:SS.ES ANl> JO:UJUU: OIJ.S: 

Fcnncntalion processes lor the production of ethyl alcohol, ciltic ucitl and nntihintics. 
Refining uf edible (>ils and fats, laity acids. Soaps and detergents. 

~-PETROLEUM H.EFil'IL'IG ANJI )'Kl'TtOCHRi\oflCAL PRECURSORS: 

Petroleum •-efioi11g to produce naphtha, fuel hydrocarbons and lubricants. Processes for the 
production of petrochemical pl'IXur..o": cthylcuc, prnpylcuc, butad iene, acetylene, synthetic 
gas, hcnzcnc, toh•ene and xylene. ( Cmcking, Catalytic ncll>nuing and •cl>arntion of products) 

4. POLYMER UASEO lNl>USTlUl<':S ANTI THRTR C:HARACTERTSTICS: 

Plastics: Production of lhennoplasllc and (hcrmoscHing resins such AS polyethylene~ 

polypropylene, p henolic resins and epoxy rc•ins; Polymers and their applications in 
engineering pract ice. 

S.l'!Jl!(J!: l<OllMTNG AND F.I.ASTOMERIC POLYMERS: 

Synthetic Jibros: polyamidcs, polyesters and acrylics from monomers. l'rocesse~ for the 
production of nntuml und synthetic ruhhcn~. 

RRFRRRNCE: 

I. G.T. Austiu, II Shrev~:'s Cln:mic,:;ul T'ructss Tnduf\trics", 5°1 Edn., )\.fcg.raw Hill Book 
Co., New York, 1984. 

2. R. Gopal Rao und M. Sittig," Dryden's ()ullillc of Chcmicol Teehnology'',3"1 lldn., 
Atlilinted East-Westl'ubli•hcL'li, 1990. 

3. S.D.ShukJn and G.N. Pandey, "Texl book ofChcmic.rol Tcclutology'', Vol. I, 1977. 

PRINCJPLES OF l\'11\.NAGEM~:NT 

('oiWCJJI.' 

De1inition of management, evolution of managem~nt thought, sy~tt:ml) ap]noclch, proccs~ c,r 
decision making. 
Frmctltm.,· 'ifl\1mutRttment . 
Planning, types of plans. major steps in managerial pJmming. Orgnnizin~. m1tuce ""d purpo$e, 
pl'l>CC!)s of organ~:l'..alion, ha.~ic dcpartmcntatiou. Coordiuntion, nature pmpose nnd process of 
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oommuuication. effective comnmnication. to communication. 
Motivation: what js mc)tivation, factors involved, thcoric~, and motives in orgnni:~.ca(ion. 

Contcolling·Nature ~·t<.l purpose. 
Mmiogement of change: lorccs of change, ~lrategiU>< nf change, rcsis1anee 10 change. 

lluumo Elcmcnlslu W3Ua~emcnt 
Factors in individual behaviour, Perception, Leaming, l'eJs.omalty development, Tntcrpcrsonal 
a-cla1ionsl1ip &. group behaviour, \.ontlict management Slrto:ts manbgcmcnt, :murces of 
strcss,\'on sequences ,stro1teg:ie:s of::;trc.~:l mana~cment. 

Rclcrcucc !look$. 
1. Ko(llib<, H & Weihi'icb, JJ. M:magement: i\ Glnhnl Perspective 10'" ed., Tnta McGmw 

Hill, New Delhi . 
2. Rohhin~, S. P. Orgm1iza1ional Behaviour, 6th cd. Prcouicc llnll, New Delhi. 
3. PriJsa.cl, L M11 Priuciples und Pnu.:tic~~ uf Mnuagcmcnt". s•" l1d., Sultan C:hnnd & Snn!i, 

New Delhi, 1999. 
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PROCESS EOWPMRNT DESIGN 

J. SJMl>J.R STRESS & STRAIN 

Stre.~s. Stmin, Hook ':a: Lrhv, Clastic Constonts, Strain F.nergy, Statiei~lly lmlcl<:oninalc 

problem•, Thcnnalllffects,lmpnct Loading 

2. ANA T.VS IS OF STRESS & STNA.Ii\' (l'lauc Slreo;s And PI nne Strain) 

Stress at a Point, Variotion of Sire~, Stress Transfonnlltion (2 .. 0), Annly.;is of Strain, 

Straino..displncement rehttion~, Strain 1ransformation, Stmin Me"1surt:nnml;i, 
Coos1i1u1·ivc equations 

3. SIM'PT.R BRNDING & SIIEAR STRESS 
JntrodllCiic)n, Pure Rc1tding, Nonnnl stresses in beams, Curnhinccl Rending and Direct 

Sh-ess, Composilu Beams, SI}Car Stress, Shear C:entre, Strain energy in bending 

4. T OHSfON 
lntroducl.ion, Torsion of Circular Shaft, Power Transmitred by a Shafi, Compound 

Shaft,Topered Shall, Strain Energy in Torsion, Combined lkndi ng and Twisting. 

Torsion ~>fThin WuiiC<I'I\>hcs, O JICII ond Closed Coiled Springs 

S. THIN & THICK CYJ.TNDF:RS & SrHF.RES 

lntroduclion, Tbin Wallod Shells, Thick Shells, Cnmpnund Cylindricol Shell 

6. DESIGN OJ•' l'll'lo: F ITTINGS AND JOINTS: 
Dt:si~tl auU schematic of si!HJ')le hnltt. and ~c•·ews. Riveted joinrs. Ocsign & L>rawing. 

of shnfts :and couplings. 

7. O.t;SlGN OJ•' lU:AC'J'fON VF.SSF.I. AND STORAGE TANK: 
n~sign a1u.l schcmalic of storage tnnk, (\•et1ical and l\('u'i7.<>ntnl) supports. ogitoting 

VtS$Cl. 

~. DJ>Sl(;N 0 1•' i>RilSSIJRR VESSELS: 
De:jign uf cyl inddc.1l vessels and different end closures subjt:ct~d hJ inlt;t'nul prCiiSurc, 

Strt.s~ annlysis of support nnd pres~ure vt:sse-ls, nc....;ign of StJppc.rls tmd varinu~ hcnds. 
Design o.f vcrticttl pre~.;,;ure ves..~el~ conside-ring the wind f.1c.tors, seismic fitctor, etc. 
Design of C)'lindritul Vt.SS<;I$ opcmling under CX(CI'Ilfll pres.sure. ne~ign and selection 

of stancl:ml flanges. gnskcts nnd flange facings mul lhejr selc:ction. Dc;. ... igu or high .. 

pre~snre vessels and rc>tC·IOJs. 

9. !)ltA WIN(; ANTI TlF.SIGN OF PHASE SEPARA TJON EQUll'MENTS: 

Drawing of Jll•ysical sepii L~cition tqttipmc•'lls ~uch as ltydro·cycloncs. )lSckod towers. 
plal~to columns, electro stntic precipitutors. f:>e..l:ign of phy:>ict•l separation oqniJHllCJ\t · 

such as cyclones, ccntrifn!{cs, thickeners filtmtion cqni1>ment KO drum. 
10. DESIGN OF W:A1"1'KANSFJo:Jc F.QUTPMRNTS: 

Design ~md Dmwiog of Heat Transfer Tiquipments such ns heat exdmnij~:rs with aml 

without 1>haso change, evaporators, crystallizes. 

II. DESIGN OF !\'lASS 'J'NANSF~:R RQlJIPi\ffiNTS: 

Design and Drowing of mass transfer equipments ~uch ns distillo•finn columns, 

absorption cohm1ns. exn-action columns, dryer$ and coolin(; towers.. 
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I. 1.. R Drownclland ll.H. Young, "l'rOCCSI Hquipmcnl Design • V=l r>csign", Wiley 
r"'.rem Edn. New Yurk, 1968. 

2. R. IT. Perry, 'Chcmicul F.ngineers'llnndbuuk, 711\ n<lu., Mce<rnw llill, N Ynrk. 1998. 
3. M. V. Joshi, "l'rcx:ess P.quirmcnt Design nnd T>rawing", Mac Jlotillnn l're.,., New Delhi, 

1996. 
4. J. M. CCiulson nnd J. 1'. IHchardson, "Chemicnl F.nwnccri11g", Voi·Vl, J'crg'"" Press, 

New Yorlc, 1987. 
5. JF Harvey, TliCOI)' and ll_.ign of Pressure Vess<~l$, 2'" Rdition, Van Nostmnd Koinhold, 

1991. 
6. IS 2825 Code, OcsiKJl ur I'<C-OS<trc Vessels. 
7. R. Smith, "Chemical !'roe<:.'" Design•, Mc<Jrnw Hill Rook C'.o., New York 1997 • 

. NKW SEPARATION PROCESSES 

J. THRRMAI.SRPARATION; 

Tbemtal Oiffi,.inn: Basic Rnle Law, Theory nf 11lcrrual Diffusion J'henumena fM ga~ and 
liquid mixtur~. P.quipmcnts design and AptlliC4tinn•. Zone Melling: liquilibrimn dingraniS. 
Controlling fi1clurs. Apparatus and Applications. 

2. APSOUI'TTON TECUNIQU!t: 

Twcs and choice ofndsorbents. Nom>al Ad.<orption tecluuquos, chromull>t:r•J•hie tcclllliqucs. 
F.quipmcnt and commcrciula)fuccsscs, Recent advances and economic~, Molccula( Sieves. 

:l. i\fEMDRANE Sltl'AHATION PROCESS: 

T)llCS aud choice of membrane.•, their merits, 'omme.,.ial, pilot plane •nd lftboratory 
memhmuc pcnneators .Oialr.;i• ,Re•crsc Osmosis, llltm Filtration tmd Econon1ics of 
Membmnc opcracions~ Pcrvapontlion . 

4, !Ol'IIC SEPARATION : 

Controlling lnctor~. J\ppllcntions, IJqn ipment• tor Elecht>phutesis,Diclectrophorcsi•, nlectro 
Uialysis nnd Ion - Excbnogc_, Commercial prnce..~tlles. 

5. OTHER TECI:IJIIIQUKS: 

Adducti''" Cryst.,lli-...tion: Molecular addition compounds, Clathrate compound• ond 
Adducb•, EquipmcnCs, Applications, f:cnuomict' ;mc.J <.:onwtc-reiaJ proccsse.,. li'oom 
Sef"'ration: Surrucu Adsorption, Nol\lfe nf foams. J\pp.'lratus, Applications •nd Controlling 
rectors. 
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I' H. M. Schoen. II New ChemicAl engineering St:parulion T\."Chniqucs". Jnter Science 

Publications New York 1972. 
2. C. Loch and R. ll. Lacey, "lndu•lrial Procc.~~ins with Membranes", Wiley Inter 

Science, 1972. 
3. J. M. Coulson aml J. F. Rich81·dson, "Chemical Enginocrin~;", Vol.ll, 4th l1dn., 

Dunerwo•1h- Hcinomunn London 1991. 
4. R.H. Perry and n.W. C.re~n, "llcrry's Chemical l!ngineers Hand book11

> 6Lh 

lldn.,McUraw Hill. N•w York., 1990. 

TRANSPORT PHENOMENA 

J. LAMI NA Tt FJ .OW: 

Velocity didribution in lamit'lat" flow • Shell momentum hafonct!> - Flnw thmugh tubes. 
surtbce~. Flow ot'non · Newtonian fluids. 

2. F.QIIATION OF MOTION: 

fqunticm of change JUr isothermal process .. One dimensi(mal equatitm (")f ln(")tion and 
continuity -Euler ond No. vier- Stokes equation. Dimensional una lysis or equotion or ~houge. 

3. TURBULENT FLOW: 

Velocity di::;:1rihlation in lurhulenl flow - Semi empirical expressions for Reynolds stress. 
Jnlcrphalic trunsp·Ort in i~o1hem1a1 sy~tem . Et'&Un's equation. 

4. JffiA"fTRANSFRR ANALYSTS: 

·rcmpcmt11rc dil;t:ribution in !:.olids ond fluids in laminar flow- Equations of change for mul1i 
component system~. 

5. MASS TRAN.SFF.R ANALYSIS: 

CMceutrntion di~lribulion in solids and in flnidslaminar flow -liqualion• of chan!:(" for multi 
Ct)ltlponcnl systcnl~. 

RF.FF.RF.NCRS: 

l. 
2. 

3. 

J.L. Stua•1 .. TransiJOrt Phenomena", John Wiley, New York, 1982. 
R. B. Bird, V.l. Stewart nnd C. N. Li.ghlfoot, "'fnm~purl l'ln:numcnu", Wiley, New 
York, 1960. 
C. J. Gcankopolis. "TrnuspOJ1 Processes in Cln:mi~.:c:11 Opt:mlions't, 3nJ 'P.du., l)r~nti~.:<: 
Hall of Indio, New Delhi, 1996. 
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ENVIRONMENTAL POLLUTION MON11'0R1NG ANl> CONTROL 

lntruduc:tion 
Ucology & Enviromnent, Biodivenity, rutcraefion or ll'U\U and unvironmeut. 0\'cl'all picharc 
of cnviromncnhel pol1ution, An1hient air and w~lcr qua.lily crite1ia, Standards And Ac(S· 
Indian, !;I' A& ~UllO, Elfecls and cnntrol of noise, them>~ I an~ ruclio:.clive r><>llutiM. 

Ah· Pollution 
'l')'llCS of pollutants - Natural ond man modo Air pollulonl•, Dispersion of pollutnnl in lho 
cttmosphcre. Gaussian difipendtln model, Meteorological tactor:'\, Stability and Uwcr&iun uf 
rtttnosphcrc. Plume behavinut·, C . .untrol <.lf air pollution fton1 stotinnory a•\d mobile sour~t~. 

Melhods of meas uring and sampling of ga•cous ftnd portieu iOJe poilu hints in ombicul nir un~ 
industrial waste gases, measurement uf smoke dcnsiry and visihllity. Control of gasoous 
pullutanls ·SOx, NOx. H,S, VOC:S, Aulo cxh•ust. 
Stack ~csign, Class ific.11ion, selecliun und ~'-'Sign of equipment'• like "yclonc.s, elccrrostntie 
pre<:ipitotors. bag filters, wet scno~, settling chnmbers. 

W•ter l'ullu!ioo 
Waste water characlc:ri>Otics - l'bysical and chemical composition, Biochemical uxyj,>en 
demand (1100), Pathogenic bacictia and cllc.mical tuxicity. Types of pollutant• in waste 
Wfttcr ol' cl\emical industries, Metbods of umplin~:, preservation of sam1>les and unalysi1. 
Methods for the treatment of liquid wnstc.• to oontrul pollution, Classification vi,, ph)'$iclll, 
chemical end binlogical melhods, ~cleetio11 a11d dc•ign of equipment like hydrocyclune, 
sen line tanks~ filters, ion· exchnngc. 

Solid Wustcs Maua~:ement 
(';hMoctcri;ation of solid wastes, Pmhlcm• of .:ullection and handling, Vatious proccsshtg 
tcchniquU$ u~td in soUd wnstc man3gcml)nt :mch as compactinn, incin..:ration, Composting, 
lnllllr,(l• an~ biological proccssi11g, Solid wustc ns resource material. 
Pollution abatt:ment io important chemical industries like l~rliliscr, pelroleum refmcrics and 
pelroch.:miculs, Pulp and Paper, l'hannaceuticnls, TMncry, Sugar, Distillery, rood 
proocsslng, cement and elcctroplatill}1. 

R£FF.RF.NCl~: 
I. Howard S . Peavy. 0. l!.. Row<> & C:. Tcl><>l><>nogiO\tS "llovirorunental llngiuecring", 

MeGmw llill (1984). 
2. Metcalf & ~ddy, "Wu•tc Water 11nginocriJ'Ig Trc<~hnenl, Ois)>OS'I & Rl;u..,", T•tll 

McGraw Hi11(2003). 
) . \Verner Stmuss, ~Air PnHutiou Conlrol: Mummring and monitoring nir polh.ttnut' 

Wiley (1978). 
4. Wcmcr Strauss. "Air Pollution Conll'OI pAn u· Wiley (1978}. 
5. V•ndcy li. N. nnd C:on>ey C. C., "1\nviroruncntol Engineering ". TAla M•·<lrnw II ill 

(1991}. 
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CHEMICAL REACflON ~:NGIN'EERJNG- II 

I. MODES OF CONTACTING DIFFRRE!\'T PHASES: 
Self mixing of single tluids, mi~ing of hvu mi>cihlc nuids. Introduction. Design for 
Ht::ltrQgcnoous Rcaccing Systems. 

2. DESIGN Ol<'lU~ACTOR FOR NON-CATALYTIC IU;AC'f10NS: 
l'luid-Particlc Systems: Models for non-catalytic hctcrogcnoous reactions, their limitations, 
:\Cicctiou and their applications to d~sign. · 

3 . DESIG N 01-' SLUlU!Y REACTOR : 
t-'lniti-Fiuid Reactions: Rate equations tOr instunlaneou~. fast, intcmlcdlatc, slow, anct 
inlinilely •luw rc:aclinns. Slurry reaction kinelics. Applicalivn to Ue$ign. 

4. CRARACTEIUSTICS OF CATALYST : 
CaCillysi:;i Jntrocluc(ion. Physical and Chemical Ad~orptinn catalyst~. l)rop.tnttion and 
prope11ie~. Promoters, inhibitors. Poison~. Surface areo:• by DET me.(hol1. Pore size 
d i~h·ihution, mecl'mnism of c:\talyst dcactjvation. 

5. K!NI>T!CS OF TIF.TRROC:RNEOUS CHEMICAL REACTION : 
Kinetic~ and Met;hanistn of Heterogeneous Catalytic Rcnetions, Val'iou.s morle1~, Rvolua.ticm 
and elimination of intetnnl and external diffusion resistances, cn·cclivcnc.~ fbCL(lr, Solid 
CAtaly?.ecl reaetio:n!;) heat effects, controlling rcsist:mccs, rai<.."S of chcmisoqltions, utl~o•1>tion 
isothcm1s, rote.~ c.f ad~nrption ond desorption. 

RF.FF.RRNCRS: 

I. 0. levenspicJ~ "Chemical Reaction nul!im:ering", 3"1 F.dn., WHey A~inn New York, 1990. 

2. J.M. Smilh, "Chemical kinetic.<",2"' Ed., McGraw Hill, NcwYork,l 97l. 
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SEMESTER - VH 

I'LANT OESICN ANH J•;CONOMICS 

Mnterial nod fubrk•tion selection, Oe.•ign strategy anu optimum equipment d""il9', 
J:conornie ~<ij,'fl critcri•, Cost ond A•<et Accounting. Co•1 estimation, lntcn.'St and 
Investment cost, 'O.xc• ond lnsumnee, Depreciation, Pro6L,bility. 
Altem.11ive inve.,hm.:nll and rcpltteement* nlustralive case studie~ 

Te•t llook: 

I. M.S. PciCr! ••1<1 X.O. 'l'inunert~auo, "Plant Ocsign and f.'OOnomics for Ooeonical 
l!ngincc"'"• McOmw Jlill, 1991. 

37 



 

( 

( 

I 

( . 
' 

<, 

SEMESTRR -VIII 

HAZARDS AND SAFETY TN CHEMICAL INDUST RIES 

I. INTRODUCTION TO CONSEQUENCE ANALYSIS· I)ISI'~RSfON ANf> TOXIC 
MOD.t;LS: Rbk anniy•ls Introduction -Rapid riok analysi~ • Comprchcn~ivc ri~k analysis· 
Failure 1}1>t:ti uocl ~~lea~ rate calculations - Emission and dispt:r~ion - Di~()CI'~ion models for 
denst g:ts - T•tun\C dispc.rnion w Jet dispersion .. Tox.i~; dispen~ion m<>d¢) Eva.luation of rjsk 
contours. 

2. CONSEQUENCE Al'IALYSJS • FIRE AND EXPLOSION MOli~:LS: Rndlation ·• 
Tauk ou fire - F)nn)¢ lcnsth .. Radiation i nten~ity colcultl(ion ond its t:;fft:cl un plilnl, pcoplc & 
properly, UCVCE · Explosion due to · f>eflotrotion -Detonation · TNT, TNO & DSM mo~cl 
- Over pres.:suro .. l!ffccls of explosion -Ri~k Ct"'ntnur- F1<~sll 1),.., - Ja::.( fire- Puol £it~ - BLEV C. 
-Fire IJall. 

3. RISK MANAGRMRNT: 
Overall risk mndysi~ - Goncmtion of Mctc.oroJogicnl data - Ignition dota -Populntinn data ­
Overall ri~k contours for different t'ailurc scenarios · Disaster management phm - nmcrgcncy 
J>lannin& - o11 site & offsite emergency planuing • Risk management & JSO 14000- 1\MS 
models- Cose studies-Marketing tcrn>inal, gas processing complex, refinery. 

4. I'AST ACCIDENT ANALYSIS: 
Hazard idcntiCication -Sufely Audits-Checklists- Whnt if Analysis-Vulnembility models -
Jivcnt tree and Faull tree Analysis · Past accident analysis Flixboi'Ough -Mexico· Dhopal ­
Viznk 3 miles · island cbcmoobyl, feyzih disasters, ~e .. eso accident annlysis. 

5. HAZOl'S 
HAZOPS- Principles - Risk tanking- Guide word -l'ao·amelt r- (leviation-· Con.-<:<JUtnees­
Recommendations - Coarse 1!1\:GOI' study· Case stmJit~ l'umJJinJl system · Rt:oetor Systtm · 
Mus:s ltt\IIS:fer sy~tem. 

1U::l't:Rt:NCI$S: 
I. K. V. Ra.ghavan and A. A Khnn, "Methodologis in i'JnUlrd l<ltntification nnd 1\i~k 

Asscs.<mcnt", Manual by CLIU, 1990. 
2. V. C. Marshal, "Major Chemical llnzards", Hllis linwood Ltd., Chichester,Unittd 

K io>gdom. I 9&7. 
3. Kltt~. "Ri~k Analysis Ha7.0(IS" lnstimtc of llncjnccrs.U.K, 1990. 
4. .frnnk. P. l .ess, "Lus.~ Prevention in Procc~s Industries", Vol. I, U & JIJ Buttciworth1 

london,l'980. 
5. " A Uuide to Ha> . .ur<l Opurohility Studies'', Chemical Industry Safct)' nnd ('Alnncil, 

1977. 
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UST OF PROFESSIONAL ELECTIVES 

I. Al'I'LlliD MATitllMATICS IN CHRMIC:AJ. 'F.NOJN'P.F.lUNG 
2. ADV ANCJ.iS IN HJ.iAT THA NSIIJ!R 
3. INTROOUc:TION TO PJ'O·P & 10 
4. OIOC:IIEMTCAL ENGINEERINO 
S. ELECTROCHEMICAL ENOINlllliUNO 
6. FT.UilllZATION RNGINRiiRTNG 

7. JNOUSTRTAT.CATAT.YSTS 
~. llN<I.YMc l:iNGJNJ:IlKINO 
9. PROCJ:iSS DYNAMICS A Nil CON'I'ROJ •• Jl 
10. FOOOTI\CIJNOLOOV ANO RNCINJmRTNG 
II . FliRTIUZI!R TECIINOUlOY 
12. 011. AND FATTECITNOLOGY 
13. CP.RI\M[CTf.CHNOJ.OGY 
14. POJ.YMHR 'fECHNOJ.OOY 
IS. O!OTRCTINOI.OGV 
16.1lNJ.iRGY CONSllitVATlON 
17. l'lLOT PLANTS, MODELS AND SCAl..E-lJI' METHODS TN ClmMlC:A I. 

llNGINill:iRINli 
18. INSTRUMENTATION AND MEASlffiF.MENTS 
19. TWO-PHASR FLOW AND lfP.ATTRANSPBI( 
20. PF.TROClmMlCAT. TRClfNOLOGV 
21. MANUFACTURINO AND MAINTENANCt:l 01' PROCESS EQUTPMF.NTS 
22. MODhl.UNU & SIMULA'J'JON IN ENGINEERING 
23. COM'PllTllR-AIOllD PROCESS C:ONTROJ. 
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APPLIED "MATHEMATICS 'IN CHEMICAL ENGTNEElUNG 

I. Oul~:u of Engineering· l':xperlwcut.: 

Applicatinn ofmatbcmnlicnl methods to solve chemical cngincot·ing problems. Tl'eatment or 
experiment• I data and inteqll'et~tion of rcsul!s. llse nf .difTcront lype.< of trapb paper. Curve 
firring methods •nd cmpiricnl law• 

1. ltot·ruuJntion of Physk•ll'roblenu: 

Th;; m•thenutticol •lelemcnl of !be problent, inlroduetion. RepresentAtion of problc,;,, Simple 
problems fonnulotion on solvent extraction in single and multi•tnge. Radial heal !Tansfer 
through a cylindrical conduclor. Soil accumulation in <lirrcd l;tnk .Sununary of the method of 
fonmolation. 

~- T.i'uear and non-llnc•r AIJ:eb.-nlc Equations: 

Nwucric.ul :~:olutions of linear ;md nou .. Jinenr ulgcbmic equ11ti<.ms in Chemical cngiutcring, 
tmcrpnlution nod cxlraj>nlation. 

4. Numerical solution llf Ordin•ry Dlffrrcnllall!:tJUalion.: 

Numetic•l solution of initial \•olue and bound try value, ordin•ry diffcrenl equation problems 
in chemical enginccdng. 

S. Numerlcnl Solulions or Partial Jllffereutlnl F.quatious: 

f inite differences, 011hogonnl Collocntion ICCIIIIique, l'inile moment Method, Numerical 
~olution of l>urtial difTcrc.ntial equations in chemical eugjneerintt- elliptic, pura~olic nnd 
h~rbolic equations. 

REFERENCF~'I: 

I. S.K.Gupt•, "Numerical Techniques for Engineer$•, Wiley fl.•slem Ltd.,NewYork.I99S. 
2. ll.S. Mickley, T. K. Shcrwuud rod C.E. Roid, "Applied Mathematic in Chemical 

T!nginc.:ring", IT Ildn., Tata M~-Graw llill, New llelhi, 197R. 
3. O.F.HIInnil and O.C. l;and•ll, "Compulotional Melhods in Chemical fl.nb~neuiJog", 

Pn:nlicc-Hull, 1995. 
4. W.'I'.Romi•"•· "Cnm(lntotlonal Mot hods for pmctss SimuiAIIOI1",Uutlerwortliu, I !>~9. 
5. v. Q, Jenson and G. v. Joni'oys, "Mathcnmlicnl Mcth(HI~ in CIICillicul nngjncc,ring" 

2nd. Edn., 1977. 
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A.DV ANCES IN HEAT T~ANSI".RR 

I. T RANSH:NT I!KAT CONDUCTiON : 

Tmnsient he.nl condiliM, P..xlende:d l;ur-faccs and gct\cmlized tXfiTe.uion .. , foe fiJlS or s-piucs. 
JUfec.tivene~s of fins. Numericul solution for ouc dimensional nnd two dimensional stc.,dy 
stnt0 heat conduction rmhlems. Relatiun~hip bctwoon thennol and electrical conductivity. 
Tcmpea·nnu·e- tirne r~ponre ofthet'l"'lfX:our>lcs, h'fllls.icnt beat conduclic·m thurts. 

l. COlWKt~l'lON · THEORY AND PRAc.TI (;l( : 

Cunvoctivc hent tmnsfer-rheories and proclicc$, energy cquntion for thermal bunndary layer 
over a fiat plate. Momentum and lteal exchange in turbulent fluid flow (Eddy viscosity and 
eddy thermnl ditT\t~ivily). Reynold< analogy between heat nnd momentum t111nsfcr, empirical 
equnrions tbr forced convcclion hascd on experimental re1:ult~ 

3. H~:AT TltANSFER W ITH PHASE CRANG~:: 

Heat trtmsr~-. with change of phase. l'heuomcna or Roiling and condensation. Rcgint<'3 of 
1)001 boiling und ht:i~t transfer during boiling. Drop wioc •ntl film wise condensation, effect of 
hu'bulcnce und high velocity on film wise condcnution. 

4. AOVANCRS rN HEAT :KXCUANGEROESIGN: 

Advance~ in do:sign of boat exchangers. Regcnct'tltor.• nnd recuperntot~. Shell ami tube heal 
exch8n~cl'l< with multiple shell and tube pas~cs, U>c uf •hmts for calculating I..M.T.l>. 
com:clinn fuclon~, Hfficiency of be<tt exchange•··• nntl number of t.-.nsfcr units, (N.T.U.) 
l lhtAtntlivc cxuntpl.,., Compact bent exchangers. 

G. llEAT TRANSFER IN \'ACKJW & FLUIDIZED )I};DS AND 1\'lfCT.~:Alt 
REACTORS: 

Ileal trAnsfer in liquid metals. Heat uousfcr in fl'ICked and fluidized h<'\ls - Unsic 
1\md•mcnlnls 11nd fnctors al.fecting d1e nttc of Heal Tnmsfcr in these beds. Heat tr•nsfer in 
nuclc..u rc:t~~,;.1uq. 

I. James G. Knudsen and Oonuld l. Kot7, •J1tuid l>ynami"" and Heat Tran•fcr •, 
McGraw Hill Book Compony, 1958. 

2. Antony 1'. Millil, "Heut Tmnsfcr'', Richard 1). hwin. Inc., 1992, Ilomewood, 11.60430 
fttld l:loston, Mt\021 !63. 

3. W. M. H.ohsenmv and H. Y. Choi, "I TeAt Mass: oull Momentum Trcnsfcr:u J'tcnliceiiu11, 
Inc., 1961. 

4. W.H. Me Adnms." Trent Tran~m issroa•, McGrmv Hill. New York. 1954. 
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I NTIW iliJl:O ON T O PFD·P & m 

l. l'lW<:ESS !'LOW DIAGRAM : 

Types of flow sheets • Flow sheet pre<enlotinn · now sheer symbols • line symbols nnd 
lltSib'lllltion ion· Process now diagrAm . •ynthcsis or steady state llow sheet-now shoctill& 
using ASPEN PLUS, DIJSIC;N. nAND PDS software. 

2. Pll'fNG ANI> JNSTIWMJ!N'l'ATION DIAGTIAI\<1 EVALUATION ANJl 
PRRPATIATlON: 

P& J 0 Syrttllc)Js · ! .inc numbering · line Schedule · P & ffi development · typical Sta!;eS or 
P & 10. J> &IT> for· r.;taling equipment and stntic prc~ur·c vessels. l'roccs. vessels, I' & I I.) 
t.-ing PDS. 

3. <:ONTROUWSTF.MS ANI> JNH :IU.OCI<S FOR r•ROC.ItSS OPERATION: 

Introduction and dcscriptit.)n • Need or interlock · Types of intcrlucks · lmerlock rnr rutatin11 
•nd sialic equipmcnts, Ois1ributcs <ligitol control system, progmmmubl~ logic controller. 

4. INI>'TRUMENl' LINB OlAGRAM & INSTRUM.J!I\'1' UATA MANAG~R: 

Line din~;rmnsymbols - Losic gAIICs, R<J>rCSCntntion ofliue diagram.· ITlM. 

~- API'LICATlON OFP & ID's: 

Appliclllions ofP&ID in design stasc · Conslmction stngc - C:ommi~ijioning stage -Opcrntint: 
Slftgc • RcvnmpinJl<lage, - Applications of P & ID in Ilozard• and Ri•k nnnlysis. 

RRIIF.RF.NCl•:S : 

I. F.11>e<t ll. l.ndwig, "Applied """'""-' De<ign for Chcruic11l nnd Petrochcmicul l'lnnts", 
Vol - 1, Gulf l'nblislting Compnny, Hou.<lon, I 989. 

2. Mnx. S. Peters and K. D. Tinuncrhano, " Plant Llcsit<" nnd Economics for Chemical 
11nJ,<inccrs", McGrow Hill, Inc. New York, 1991. 

3. Anil Kumar. "Chemical Proces..~ Synthe.sis and Euginceriug ncsigu", Tala MeGrow 
llill 'Publishins Gompany limited, New Delhi - 1981. 

4. A. N. WClltcrbcrg, cl nl., "l'roces< Flowshccting", Camhridsc University l'r.,.•,1979. 
ISA Hand book lSI\ l'l•bli""tions, 19!>S. 
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BJOCH.EMlCAL ENGINEERING 

I. TNTROIIUCTION TO RIOSCIENCR: 

Types of Micro-organisms: Structure nud function of microllial cells. T'umlamcntal of 
microbial growth, batch and continuous culn1re. lsolntion and purification, f:nzymos fi'Om 
cells, Assny of Cuzymes. 

2 . FUNCTIONING OI' CELLS Ai~O liUNOAl\tENTAL MOLRCTILAR RTOLOGY: 

M~tubulism and llio·ener~etics. l'hotosymhesis, cnrbon mclllllolism, Ill\1P pathway 
trieiirtmcyclic cy·cle· and eleccron rrnnsport chaio. nerobic and anaerobic nlcla( pillhw.ays. 
Synthesis and regulation ol'biomolecules, Jimdameutnls of micro genetics, role or RNI\ und 
DNA. 

3. ENZYME TI!:CHNOLOGY ANI) KIN~:TICS: 

Applied Unr.ymc cat~ lysis , Applications of enzymes in indust<y and medicine, 
Immobilization of enzymes. Kinetics of cn~ymc; \:ah1ly(ie reactions involving isolah:d 
cn1.ymcs. Reversible iuh..ibitiou. 

4. RRAC'r!ONS CA'I'AJ, YSI!:ll JJY ENZYMES, REACTORS, ANALYSIS: 

Rcuctor o~sign a~1d Analy~i~ fh l' ~oluhlc en1:.ymc systems. Cofhctor regeneration . Membrane 
rc11ctor. Effect of mass. t rDnsfer in inunobiliscd CD:Gym~; particle systc111s. Rcactof':) fut 
immobilised en?.y1ne sys.Cems. 

5. lliO REACTORS , F.l1FRCT Ol? TllANSl'OUT J'ROCF.SSRS: 

lntroduclion to flioreactor design: Contitmousfy Stirred aerated rank bioreaccor~. Mixing 
power correlatinn. Oetennination of volumetric mru;s: lmnster rate of oxygen from air bubbles 
:md effect of mechanical mixit1g itnd acntlion on oxygen transtel' (ate. heat transfer and pnwer 
consumption. Mnlliphnse biorcucl(lfS and their application.;;. Downstream p1·oc~ing and 
product recovery :in hinrrnce.~~>se~. 

RRFRRI<:NCES: 

I. J. E. Uail-ey and 0. 1'. Oilis. " Biochemical Enb~nccting l'undaonenlals", 2nd l.i<ln., 
ll'lcGraw llill, New York, 1986. 

2. Trevon, Rolley, Gouldin~: •ml Stanbury," Bioteclmology", Tala lvlcGtaw Hill 
Puhli~hing Co., New Delhi, 1987. 

3. M. 1.. ShulcrandF. T<aigi, 11tiio J•rocess Engmeering : Rush.: concepts", I" E.dn .• 
Prentice Hall, F.nglewood Cliffs, New Jersey 07632, 1992. 
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ELECTRO C HEMICAL ENGI NEERING 

1.lNl'R01>UCrJON TO ~Lt:CHWCHEMlCAL ENGINil:RRING: 

Introduction. Mctlwd~ or mcu~urcmont - Steady slate techniques. Non-steady state 
techniques. Rlim;nating m nn:1p. 

2. ELI!:CfltOCllEMlCAL TRANSFER PROCRSS: 

F.lcctrochemical Tnm$fer l'rocessos. M;os$ Transpo1t, Charge Transp<>rt ami Heut Tmnsfer. 

J . ELECTROCRF.MTCAJ. RF.ACTION l<:NG!NJ::EIUNG: 

111ccll·,x:hcmical R~action l:ingitteering. Bleotroeltemicat 'T'h¢1iiiodynomics and J::lectrode 
ktnclics. K inclic~ in )}leclrochemicalltenclors. 

4. DESfGN AND MODF.LING IN F.U<:CTl\OCllliMlCAL PROCF.SSRS: 

Optimization and Poctorial Desisn of Experiments. P.xperimeutnl Modeling of hulu"'riul 
JJrocot:..'lses. 

5. SEPARATION PROCESSES TN 'J<:LJtCTIWCHEMICAL CELLS: 

Sepamtion Systems in lllectrochcmical Cells. Materials and corrosion. 

REFERENCES: 

J. ,gwuld Heitz und Oerhard Krey~a. "}lrinciplcs of Electrochemical Eng.inccring 
19S6. 

2. T.Z.Pahidy,"Prineiplcs orRicx:trochemienl Reactor Analysis", F.l~•vier 1985. 
3. n.JJ'ickeu,"J:;Iectrochemical Reactor Dc.•ign", Elsevir, 1977. 

l<'LUIDJZATION ENGJNl<:J<:R ING 

1. INTRODUCTION AN1> AJ'.I'LlCATlONS: 

lnlroduclion to Fluidized bed systems. Funcliamtnlal~ of tluidi1..ation. Lndu~tli"l applications 
of tluidi1.ed bccls . Physie:ll opc.ration.:~. Synlhe~i~ reaction, crackiug ~md refOrming of 
llydmcarbons. GMsificatioU 1 Ci1rboniz.1tion, Ga~ - !\nl id reactions ,calcining and clinkct·ing. 

2. GROSS nF:HAVfOR OF FLUIDIZED BED: 

Gross behavior of fluidized bed. Mininnnn and tcm1inal velocities in fluidi?.OO beds, Types of 
fluidization. Design of distributors. Voiduge in fluidized beds. TDTI, variation in si>e 
dishibution with lncigbt, viscosity and tlnidity or fluidiY.cd beds. Power COII$\IIIIJ)tion. 
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3. ANALYSIS 0 1' UIJBBU; AN I> F.MIJI.SION r iiASE: 

O,tvidson's model. Frequency mcuurconcnls, bubble$ in ordiuory bubbling hoo modo! for 
bubble pha"" . emul•ion l>hasc: Expcrioncntollinding•. Turn OVCt' rate of oolict.. Bubbling bed 
mod~l for omulsion llhose Interchange c:o--cOicicnl. 

4. IIJ.OW I'A'ITERJII OF GAS AND TTF.A'I' & MASS TRANSFER IN FLUII>I:t.Ril 
nF.OS: 

Flow pollcm of gas through fluidized beds. R.xpeo·imeulallinding•. The huhhling bed moo.lcl 
rhr GM inter cJumgc lutcrprctRtion of (ins mix ins dato. Heat fmd Mm;s Tmnsfer between n,lid 
nnd sollol: Experiment findings on Heot and Mo•• To~nsfcr. Heat and Mo .. Transfer rulu• 
fo·om hnhbling bed model. 

S. ITRAT T.RANSFER BETWEEN FUITD17.l;;T> l.IEOS AND SIJRFACT<: 

Ileal tmnsfer helwocn fluidized beds ru1d surf~>Ce.o: P.xJ>crimeot fwding. lheories of bed heat 
tmnsfer, comparison of lhcorics. t::ntrnimnelll of M ohnvu 'IUH, model lor R.ntminoncnl ond 
npplieotion nflhc cnlrainmentmodelto elutriali<>n. 

TKXTUOOK: 

I. L>.Knnii and O.T.cvcnspiel ,'Finidiuliun t;ngineering" 2ntl. .l::dn.,]otu1 Wiley& Son~. 1992 

INDUSTRIAL CATALYSIS 

1. INTRODIJC':'I' ION '1'0 CATALYSIS: 

Gcocrul propt:rties of homogeneous nnd helomgcneous cacalysi.a. 

2. GEOMIITJUC ANTiltLJ::CTRONIC FACTORS IN (;ATAI.YSIS: 

AdSOtplion and ructi(lll kinetic• in eat. lytic (heterogentons) system. 

~.CATALYST PREPARATION: 

Pl'tJla<Biion and evaluation of industrinl eotolystt. 

4. KfNTl.TICS Ol! HETEROGONOIIS RF.AC'l 'IONS: 

Reuclion engineering applied to catalytic homogeneous and hctcrogunoou< chemical 
n:ucti<.1ns. 

5. CATALYST POTSONING: 

Culalysl poisonuog and deterionotion (sinlcring) originatinn of c.atalysl. 
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ltF.FRRF.NCE: 

I. J. M. Smith, "Chemic..! Rngincering KinctiC11", 3rd l:;dn., 1983. 
2. <.;. Bond, "H"'crugoneous CDtolyais-l'rinciJ>IL'll and Applications•. 2nd r:dn., 

O:~.fonlllniv. Pres>, 19RG. 
3. J. Mukhlyonov "Cot~lyst Technology•, Mir Publishers, Moscow, 1976. 
4. C.C. Thoma.<, "Catalytic l'roccasca with l'rovcu Cotnlysi8", Acadcmio l'ross. 

EN:tWME ENGINEERING 

1. INTROUUCTlON TO BIOCllEMISTRY, VIJNCI'lON AND APPUCA'l'fONS: 

Nanu'C •nd funoliun of enzyme. Coenzyme/ (;ofactur. CU.ssitication of cnzymcs. Assny 
method• and units. Example< of applications of tn~Y'li~S in industry. analytioal tcclmiques 
medicine and f'hanuaceuticol$. 

1. lClNRTLG'S AND MECHANISM OB F.N7,VMK <.:A'l'ALYSIS: 

en~yme cotclysis and controlling foctuno. Kinetic• of enzyme ••taly~od reactions in ~olutiun. 
Lmn>ohili•.ed eneyme rcaetiou kinetics. EITc<:t of rn .. stl'ftnsfcr resistance. 

3 . ENZVM F. PROJIUC'l'ION ON LAltGF. SCAl.F. 'l'l;CJWOLOGY: 

lsolntion and puri fica lion of Cll4ynu;. pmttin 1 protein fractionall:atlilm mechods. 

4. 1MMORTI.I7.A'J'JON TE<.:!L'jOLOC:V ANn lll<:V~LOI'MENTS: 

lnunobilization technique for cnzymc.s . Chnructeri~ties flnd uses for inunobili7.cd cn~ym~ 
I)'SICIJIS. 

S. lNUU~i'JUAL OJORF.ACTORS UTLLIZINC: JSOJ.A'J'.BV EN'ZVMli'.<; AND 
lll OSI>NSOitS D'f:VF.J.OPMF.NT ANU Al'l'LICATIONS: 

Kc.'ICior design and analysis for immobilized en~yme reacl<>rs. Applic:rlions in bioscnsors . 
Some modem developmenlll for cn~yme iu or&Jinic synthesis. 

I. A. Wiseman, "Hand hM\ ofHnzymc 8iolechnc>lc>gy", clli~~Horwood, t 983. 
2. e.K.l'ye and L.B.Wingard, "Fin~ymo engineering 0", 'Plenum l'ress, 1974. 
3. 1.1.!, Dailey and 0 . F. Oilis, 'J.liochomicnl Engineering r·uudamentnl~" 2nd 

J.ldn., McGraw ·Hill Pulilishin11 Company New York, 1986. 
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PROCK'iS DYNAMlCS AND CONTROL- II 

I. FR~1QUENCV Rl<:SI'ONSE: 

llevicw of oontrol systcn• <iosi~:n in Laplace, time, nnd fte<)UCJtcy domains, controller dc.ign 
usinr, Lapluce, time ond fl~:quency rcsponse-Annly~is of some common loops. 

2. DESIGN OFCON'TitOLLEJtS FOR Dli'FlCIJT:I' & <:Oi\fPJ.l~X DYNAMICS: 

Inverse rcsponR $ystcmJC .. oonlroUcr design .. design nr invel'5C respnnsc compen.otator. Tin\e 
delay s~tcms · contmllcr design • Smith predietnr n~ethod. Dynamics ond Control of 
complex pmctSIICS. ntontclical aiUIJysis of complex pmce¥ses like jackelod kelllc, absorber 
:111d heJII cxchttnger. 

3. MULTN AlUA Hl..E SYSTF:MS: 

Peed forward cotttrol ,<uscodc and rntio control • lntroducliOtl to stage space methntls-Ilcsign 
o f oonlmtlers usin11 f lotc·SJt•ce nrethods · Introduction In mulliloot> •ystems- Reltllivc g;rin 
analysis.. 

4. CONTROJ.ttmS DESIGN ANO ART OF I'IWCESS CONTROl.: 

DegJees of .Jre.dnm analysi• · Introduction to di•tillation ft)'"lem · Controller dc~ign for 
mutliloop systems. lotcmction and pairing of contrt.~lloops. Tho att ofproce'"' contml. 

5. OF-SIGN OF llTCI'I'AL CONTllOLLERS: 

SuJ>ervisory c¢t~h'Ol •y•tems-Oi~ital computer oontrol • ~ompli.ng & lilte1ing or co11tinuono 
mcusurcmen~. Jlcvclop111ents of di~crete time nu.xlols • Oynamic rtS)XJnse or di$C.:fete time 
'>"'ferns. Anol)'$is of " ""JIIcd darn control System-Design of digital controUers 

REFRRKNCES: 

I. D. R. Cou~,thanowr, "Process System Analysi• nnd C<lnlrol", 2nd P.dn. McOI'ltw llill, 
1991. 

2. G StephunopopulM, "Chctnicnl Pr'Oecss Control", l'r'o>ntice-Halllndia, 19R4. 
3. 0. n.Scborg, T.F. lldgnr and D.A. Mollichotnp, "Process Oynmnics Control", John 

Wiley and $ons, 19~9. 
4. Ogunnauilre anti W.H.Ray, "Process Dynamics, Modeling nod Control" Oxford Prtss. 

1994. 
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1'000 TRCHNOl.O!.iY AND KN<;tNEERfN('; 

I. FOOO l'TIOC:.:ESS ENGil\'R}~UING -FUNDAM I'.NTALS: 

Ji'unthnnentnls or lbc.ul process enr,inooring, Hpplic:Hifln <.1r <tmmtitnrive methods of' mnteriul 
And cn..:rgy bnlnncc in fhutl engineering pr.lclic.:e. 

·2. tJI'\JT Ol'.l!:tv'\TION!i IN l'OOJ> li'101JSTII IIiS: 

l'luid now, tllCrmal I'"''"'"' eakulations, refrigcnllion, evoporalion und dohydraliuu 
opcrati.uns iu food Jlmccs.""iug. 

3. FOOO CANNING TECHNOLOGY: 

Fundamentals of Jbod ennning toohnology. Heat )lltrilizotion nf cmnted fooct, cuntaincrn -
111<.:h&1) gln~s l\lld ncxiblo pncknging. C;mning P~Cdlllt:S for thlilt;, Yt:getnblcs, meu ls, pouhry 
murine pmdiiCUt. 

4. MRC!IANI<..:AL Ol'ERA'I'IONS IN FOOD P ROC.t:SSING: 

Conv~tsi()ll opcmtionJ. Si7.e rcchJCiiou and screening or rol_ids. mixintc and cmulsiric\ltion and 
mcmbrn.ne scparaliQn, c..::ntrifugation, c.1:lracHon. 

5. 1•'000 niO'I' I~CW'IOLOC:V: 

l"ood Biotechnology, Ouiry nno cereal pr<><lucls, Hov~rages ond Cuud ingredients, Jligh 
fn1closc con1 ">''"V· Siu~l~ \.ell prolcin. 

IU:FERF.NClSS: 

I. R.T. Tolc.lo, "l'nndnmenlals of foo.J process en11ineo:rins" ,A VI publishin~ C••·· 1980. 
2. J. M. Jackson nnd B. M. Shinn, "FuoKiomculnlo ur Food Coru>ing Teclmnlo~y" AVI 

Publishing Co .• l978. 
3. J. 0 . R•onnn. J. R. nun~. N. 0 . Cowell M>d A.r~ V.Lilloy, "Pood engineer ins 

Ol>eralions". 2nd .. Edn .. Applied Science. 1976. 
4. R. Angold, G.l3eech nnd J:ntgl:\<111, " F<>od lliolechnology", Cnmbl'idgo University 

Pr·oss 1'1!19 
S. Rriggs nml Gullowtly, "Nutritlotl and l'hy~icnl Fihlcs~'', I I th .Edn., lloh Rincharl 

Winston, I 'l84 . 

fl::ln'ILIZRR TECflNOLOGY 

.t.lNTROI>IJC:TlOJ-; TO CR'F.MTCAL .I'ERTlf.IZt:RS: 

ChemicAl inOtl(unic Fct1ilii'.CI':\ nntl Org,mtic nmnures. Type~ oC ferfilizcr·,Mix.ed, comph:x und 
8r.o.nuln100, plunt mHricn(s, 
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2. f HO CF.'ISF.S FORM W MATEIUALS: 

rrooo:ssc8 for mftnurocrure ol'o1mnoni3, nitric ncid 1 phusJ1huri-.: acid nnd 

3. NITROGENOUS ANO .I'OTASSTC FERTILIZ~HS: 

l'r<occs:-;c:; lbr ur~' And di ·.onunonium pllosphilc. Xcxxwery of P(')tttssium snit's., tJrOCcttsc.s ror 
nmmonia chlorictc An<t lU'IHH<mimn phosphate. 

4. COMl'J .KX TIF.RTIUZEltS: 

!'rocesses fo< ni1n> . Phn<phorous and oocnplex NI'K lertililerr ,liquid fa1ili?.o.n. 

5. PHOSI'UATIC Fv.RTILIZEHS Al\"Tl !NOlAN FERTI LIZER INDUST HY: 

Single on<l Toi1>le •nper phosphntc, bio-fertili·1.er. Fertililor industry inlndi•. 

REF.ERENCII:S: 

L Strclizoff. ~rcchnnlngy nnd Mnunracture of Amnoonia", 2nd. Edn.,Wilcy, 1981. 
2. 1.. J. ca.,cntire, "New Developments in l' hoSJ>hillC Jlcrlili>.cr Technology", l.llsevier, 

1971. 
3. M. e . l'ozin. "t 'crtili>.er M•nufnemre•, MI.R l'ublish=.Museow, 1986. 
4. "llondbook ootl'crtili>.cr Tcdmology". Fertilizer Associutiun uf India, ne11r JNIJ, New 

Oelhi 1992. 
5. A. V. Slnck, "Phosphoric Acid", 2,.. Jldn., Marcell Dcklutr, 1968. 

Oll. AND FAT TECHNOLOGY 

JJNOUSTRl AL 011$ ANI) I' ATS:RAW MATI:RIA I. I'ROP ERTI ES: 

Soun.~.compn:~ition,pa'Opc.l1ics.clussificaHon and nnnl)~i~ of oils and f.1ts.. 

l.RRC:OVRRV ANI) l lEJo'I.NII\'G OFOTI.'I FROM RAW MATEIUALS: 

E.xtmctiou of oils) Mcchuni4.:1il oud solvent cxuacrion method~>. l{t:fining <and hydmg..:uatlon 
nt'oils, Edible oi i JH'OI:~s~ing. 

J.MANUFAL'TUl<•: OF FA TIY AC!OS,GLYC.:t:IUN ANl> SOAl': 

Fnt spliniog and hydi'Oiysis. Manulilcn1re of glycerine nnd fall)' •cids. S<~IJ' mauulilchn'C. 

4.Tt:C.:IIN0l .OGV OF OrL BASED 1>.t;U ;l (G¥.NTS: 

Oil b;i:St:d raw m;ucdal ror detergents. J>tttagcnt~ mauurllcluting proccssc.'\, OJCO*Chemic:als 
for vthcr opplicol il'ln~. 
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5.MODERN DEVELOI'M.t:N'f IN Jl.IUJ<:nGt.:NTS: 

Jmlian oils. fill~ and detergents imluslries.A lpha Olefin fmm nttlurul oils iln<l conversion lu 
:;ulphuni1l~.~~~lly alc;hohols u11d thiCl' sulphitlc.s ronn nu1uml oil)). 

'I'RXT !lOOKS: 

1. D.Sweno, ''Baileys Industrial Oils and fnl Prodne ts",41h Edn., Vol. I & II, Wiley, 
19S2. 

2 . Ed~ar W.oollau, "Tile Manufncturc of Soaps, Other Dcl~rgcnos ancl Glycorin~". I ~~ 

lldn., Ellis Hoowood, l985. 

C:ERAMJC TEC:HNOI .OGY 

I. 1:-ITRODUCTION TO CP.RAMICS: 

lmportunce of cernmics rmd lines of cewmic development, S(I'Uclurc ond pr(lpCrtics uf 
ceramic;:;, elt:cn·onic configurnt·ion of e~toms, llonding. Physical. Thcrmnl. Rlcc(ricul, 
Mugn~tic \lml 0 ),.ticnl prO))trti~ of c..-.mmics, Mechanical properties and their measurement:;. 

2, CRRA1111C I'ROCl':SSlNG: 

Pt'Oi.:t:Ssing of ceramics. powder processing. powder sizing :nul prccon~oliOation, shnpe 
fOrming pmcosscs. Pressing~ cnsling, plastic fonniug. n•td ulher forming processes. 
Densitilicntion and thco•y ofsintcring. 

3. c;gnAMIC FORMATION: 

lhying ccmmic \ .. ,arc. l.ntcn1ul Ouw of anoi~ture, surl11oe solid s tntc rcactin• l~, ::;cuing nu.;lhods, 
finishing fired wtu\}, 

4. Al.'I'UCA'I'ION 01' CI>U.AMICS: 

Pine ccrarnics .. Bodics for clcctrlc .. l <lnd elccln.mic.:s u~es. Refroc(orics ond Insulators. Heavy 
t'cfhtc.torics,lnsuluting firebrick, pure oxide rt: ITnclories, non-ox ide ~fr:actory btXIi~:>, 
Rcfmclory plnslics, co~.u1erd~ uml mol'fur, insulatin15 mnterials. 

5. TVPF.S Ol' Clo:'RJ.MlCS: 

Cernmic~ huilrling materials, hui ldins bt·ick, S..'lntl-lim~; brick, lime, portland cement, high 
ohuninn cement, gypsum plaster, oxychloride, s ilica(!! ttml pl1osphute c·cmcnts, Glass 
composition:>, mechanism of melting and glass produc rs. 

RRFfml':NCl~S: 

l. F.Singer unci S.S.Singer,"lndustrial Ccmmics".Ch~pruan and Hall C<>., T.ondon,l982. 
2. David \V., Rich~uxlf..:(ln und R11sd/ Moder Ccmmic Engineering, Propel1ic.s, 

Processing and use in desiJ;_on",Mucell llckk•r,lnc,Ncwyorl:,l962. 
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3. F.H.Nortou,"Eicmcnts of cernmies",2nd l:ldn.,Addison-Wc•lcy Puhl ishing C:o., 
London , l974. 

4. l!nginncring application of Cernmic .Materials Source Books ur American Socic1y 
for mah;rials. 

POLXM ~;I{ ·rl<:CHNOLOGY 

I. C:IIARACTE.IUSTJCS ANII J\NAT.YSIS OF POLYMERS: 

The science of 'l11rgc molecules. Theory of polymer solutions. tvlc-dsurcnu;nl o f mnlecular 
weight ;mti gizc. A•Hllyzing nnd 1esling of polymeni. 

l. POT.VMF.R MATERIAL STRUCflll!F. ANH PllOPRRTTF.S: 

Oelbn'llnliOtl, ()Qw aud melt charactt:.ristks. Mnrplmlogy and other in cry~tallinc polymers. 
Rha1losy Olld mecha1aical properties ofpolymt:rs. r o1y1•1cr struclurc and physical proJlC11ics. 

3. POLYM ER SYNTHESIS ANIIllRAC:TION F.NGINEERING: 

Condensntion ·polymeriz;ttion~ Addition polyrncrizalion. Ionic nnd Coordination 
polymerization, copolymeri~alion~ poi)'IUCI'i'l.oliou conditions and polymer reactions. 

4. JKl>UTlUAL POI.YMRRS, MAN UFACTURING l'l toCJ>:SSt:S Al'W 
APPLICATIONS: 

Hydrocaruon p lastlcs and e:la~lomcfst <)titer carhotl chain polymers, Hclcmchttin 
tltcnnopla~tics. Thermosetling r~inti 

5. PROCESSING OJ? J'OJ..YMF.RS : PLASTic:S, FffiERS AND ELA~'TOMI!:RS : 

Polymers d~vci<Jpcd fnr S)•nthclic plastics, tibers and elnstomet· nppliciltions. l'la•liC$ 
lechnoluliY. Fihc> tech nolo~ and Elastomer Technology. 

TIF.FF.RF.NC:RS: 

1. I'.W. F!ilhliC)'<>r, "Text Book of Polymer Sdences", 3rd &ln., Wii"Y Inter Science, 
1984. 

2. F. RodLigneY., 11Piinciplcs of polymer systems'',4th I!do., Taylor and Fnmcis, 
Wa•hinglon, 1996. 

3. "EncycloJH~diu of Polymers Science ancl Technology". John Wiley~ Inter Science. 
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UT0-'1'1~CHNOJ .OGY 

1. HATES AND PATTERNS O F CHANGES IN CELL ClJLTUTHi:S: 

Kine1ic~ of substrate utili7.ntionl biomass and prodn<:( fonuut ion in ~Hulur c ultures. 
Srnicl1io.netry of growth nnd prod\ICt fhnnRtioal. 

2. PIIYSTCAL T'ARAMF.TRRS TN nTORRACTOllS ANU UOWN~'TREAM 
SEPARATIONS: 

Tran~rnr( phennmerlfl Ulltl rl l()dt::ling in fliopr()(;.es..o;,c.:~. Product Recovery opcmtions .. 

3. SENSOUS,MONJTORJNG AND CONTROL SYSTEMS TN lllo:I'ROCJ~SSJ;;S: 

Lnstrumcntation ond process control iu bioprocesse.~. 

4, nTOCHKM(C AL llliACTJON KNGLNEEIUNG AND BIORRACTOR DF.SIGN: 

Oe.<:ign. antl uml.lysis of .R iorcnc(ors. ))ynamic models and !;l:thili(y, nnn.ifleal mixing, 
rc."idcnce lime. S ltrilization rea(.:tors. lmmobilised bio·catalyst~ nnd mn Hi phase bio reactors. 

S. FRRMT~NTATION T KCHNOLOGY ANO r-ONA TECIINOJ.OGV: 

Bio-pn'lCCS!i Tcd~llolugy and Gtnelic Rng.ineering. 

T F.XT ROOKS: 

I. J.P.. Ruilcy uml D.F. Olli:;, "T\iochemicnl l!nginccring f.nndalllcnt:tls", 2nd Edn., 
McGraw tJi ll, New York, l9~6. 

2. M.l.>. Trevan, s. bofOy, K.IJ. Golding nnd P.•tanhury, "Riolechnolo!:}'", l n!a McGraw 
publishing Company, New Delhi 1987. 

:\. R. 1· .ovitt und M. Jones. "UiochemicnJ Reaction r.ngincc•ing in Chtmical t:nginecl'ing'', 
Vo l. lll, 3nl .t:dn., edited by J .F. Ricbnrdsou nud Peacock, T'cl);illno n, Lond on, l 994. 

4. Smith "Hiot<:clmology" cambridge University, 2nd rl<ln., 1990. 

EN~:RGY CONS~:RVATlON 

l.lnhtuluclion: The c.neryy c:ri:;i::; and options: d1e energy COilSCrvation option, eneigy 
intensity of deve loped and dc\'eluping economies, euergy audifing -- hasic re<tuirenlt:nts, 
stope and p'Utp•)~c. prOCC~$ enurgy and gross energy requirement~. 

2.Efticicnt cncrg)' eonvcfflion: efficient combustion, wnstc as a fUel, oombintd 
cycles for efficient power gcncralion, combined heat and power plants, comhinc<l cooling 
and power plants. 
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3. Energy recovery: insulation: insulating materials, cconOJnic thickness of insulation; hcHl 
reccwery heat exchangers: recupcmtlvc heat exchangers, rutHnound coil sy:;h:m:>, 
regenernHve hent exchangers; hent pumps; and heat-pipes. 

4. Process integration: basic concepts of )>inch l~<.:hnology, :>lre.am network:>, :>igni ricam;e 
or the pinch, design of energy recovery system. 

S. llnct·gy conservation in buildings: de!.'Tee·duys, s1e111ly state loads and oom fort. 
Condieioning ~he air for process requiremt:nls and humtm <.:omfort, tllt:rmal perfonnmu.:t. 
monitol'ing, efticieot lighting systems, solar pas~ive feuhiiX~. 

6. Econonlics of energy saving schemes and case studies. 

I. 
2. 

P.a5lop a11d Cnlfl, 1 flncrgy efficiency•, Longman Scientific and Technical, 1990. 
(iordon A Payne, 'Managing, energy in conuncrce a nd industry', Buucrworth~, 1984. 

PILOT PLANTS, MODI<:tS ANl> SCALJo>lJI> METHOJ)S JN 
Cli~MICAL l!:NGINKI!: IUNG 

J. JN'l'l(QJ.)UC'J'JON 1'0 l'Jl.O'l' :rT .ANTS AN1l •'10Dill..l>: 

Introduction to pilot plant;;; and ~fo<lels, Proc.a:ss Development, Process study. the principle o f 
similarity nnd similarity criledn, dimensional analysis and its nt)J)Iication in scaling-up or 
scnli1tg-down tllc chemical process pla nt. 

2. MATHEMATIC,\L EQUATIONS; 

MuU1~matical Equations rcprcscnllng tho Mt:..:hunical, Thermnl> Ditli.Jsionnl nncl chemical 
ptocc~scs and Ll c...."l' ivation of the cllmcnsioulcss groups fn.un thest: ditlerential C<tuttlions. nnte 
<>f chemit~al nmdion of Homogcneou:. mu..l H~l!!:rogem ... "'US chemical renctions. 

3. T I·IF. RF.GIMF. C.ONCF.I'T: 

The R\..'"gim~ Com.:ept, Laupichlelr's study o f c;.th,lytic water gn~ r~ac(iot~, chemicnl dynnmic 
uncJ mix-.:d r~g.im~ EITccl uf LclUpcnlh.•rc un phy~icul ~md chemical n:nctions. $imilnr,y 
criteria for d1o principle types of regime aud scale equations. 

4. SCA 1.~: lil' Ol' 1-IJf.AT T t.!ANStiii.R l <.QUI PMJt.NTS: 

Scale-up methods fhr lleat-Transter equitllllellt e.g.-Heut 11xchungcn:;. S1cam or vapour 
TleAter~. F.vilpon-.~or:::, Cc:mdens:er~ tuul C<ullen.. 
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S. SCAU:. UP Of? 1\liSCF.I.LANt:OTJS EQUll'l\l lt.NT: 

Sc;ale-up methods ro•· mix in& equipment nnd oth~:r miscc11ancous .:quipmcnt u~d in chcmicnl 
process indttRII'ics. 

Rl!;b'RRRNCICS: 

I. R.I:.. Johnstone and M.W. Tiuing, "t'ilot PlAnts, Mudcb and Scul .. ·uv method• in 
Chemica l F.nginccring ",Mc(';now llill Book Compnny, New Yorlc, I9S7. 

2. Bisio & K•hel, "Scnl.,.np in Cbemi<;,l lndustry". 
3. D.U. Jul\lan, "Cbemkal l'rooess DovclopnM:nt•, Vnl. J & U. lnteroc:iencc l'ubli¥h.:rs, 

1988. 

INSTRIJMI.!:NTATlON AND MEASU.RMENTS 

J. CONCEPTS ANI) JNSTJlUM'F.NTATION OF OI'T ICAL METHODS: 

lntnoduction lo Oj>ticalmetho<ls and varioos ln•lnuucnl$. Vi•iblc •ud UV Spectrnpl•>lumctcr. 
IR Spcctrophot~>onctcr, l'luom<-cnoc. 

2. NTJCLEi\Jt MAGNETIC HESONANCE (NMit) AN[) X-RAY ANALYSIS: 

lntroduction·lllS'Irunu::ntation-HniJI y~i ::o, X -ray methuds 

3. ELE<:fllO C:Frnl\tiCAL ANALYSIS: 

I:.lectro cho:mical Method• ufanaly.is.pH uud conduetomelric titration 

4. THERMAL Al'IALYSIS: 

Tbem1o unalylic•l methcxl•. UifTerenlial >-caMing. Calnrimeter. 'Jbcnnogravimetric onolyscr. 
TI1eomo mcchan iealonolys.:,.. 

5. <.:HltOMATOCllAI'H¥: 

Chton1atosraphy-vurious lype.•. f'..onstnrction nnd workio!J. Anoly.<is ofsaonplc. 

REFERENCRS: 

l. C. W. IJ\ving, "hwln.Hncntal n'lcthods or them,cnl :mnlysis ... 4th edn.., McGrAw .Hill, 
1985. 

2. H. H. W illard, L.L. Merit, ond J.A. Dtolllll, " ln&Cnuuental Methods of Anal)111is", Sth 
Edn. 
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TWO PHASE FLOW AND HEAT T I{ANSFER 

Introduction tn two phase llow, simple mom~nt\1111 and energy hatauces aud their related 
empirical correlations, ba::;ic cqufttion for two pha~ tlow modelling, annular two phil~ no\¥, 
introduction lO two l}hnse Ju:::al lnmsfer, nucleate boiling hent tranNfet, f01'Ced com·ection 
hniling. bumout, heat transfer in condensation, n1casurcment technique in two phase 11uw, 
introduction to two phase flow pwhlcms in proetss indu:::hy. 

RF.FER.ENet;.<; : 

I . Jenn J. G~noux, Two phusc now and hent tnm~fcr. 

2. Rcrglc§, Collier & Hewitt, Twu phase flow aud heal 1mnsfcr in the JX>wer and 

vroces:J industries. 

PETROCHEMICAL TECHNOLOGY 

J. PlUMAlW P"ROC!l.SSING OF CRUOE UlL: 

Classificnlion of crude oil, Atmospheric distillation . Vacuum dis1illation nf ' ""itluc-products 
and d istillation practice. 

2. SECONDARY PROCESSING OF CRUDE OIL: 

FCCU, Hydro cracking, Vi•broaking, Thennill cmcking. Coking, Reforming, Alkylation, 
PolymQri:.r.alioll and lsomerhmti011 proce.'\r;;. 

3. TREATMENT-TP.CHNIQUES : 

·rnmtnlcnt tcclmiques fur rcntOVAI of nhjedionablc gases. Odou•~. to improve performance, 
.StoJ'age;: :o;tahility. Exhuctiuu of aromatic1>, Olelins ood rccovcl'y operntions from pcltolcum 
produch;. 

4. PF.TROCHEMICALS : 

Chemicals ft()m methane and synthetic oas: Ammonia, Mtthnno, nnd Hydrogen Cyanide. 
ChcmicRis from oJcrU\s; Tithviene dcrivativ~, Pmpyleue derivatives ~«ml Rutylene 
cJcrivativcs, Aromatics, iulcnlledintM fOr synthetic fibtrs. Pla~tics and mbbcr. 

5. UNVrRONMENTAL AND SAFETY AS"PF.CTS IN REIIJNERY AND 
PETROCBF.MTCALS : 

Wftstc water and effluent st•ses lrentmcnt from alkylation units and pelroch~mical units, 
s;tfdy aspect~ in the above in<lustrie~. 
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J! f.FERENCJI.<; : 

1. W.L. Nelson, "Petroleum Refinery f!nginecring", 4th Edu., McGmw Hill, New York 
198S. 

2. D. K . .Hh:af-lknm ltao, "Modern Vetrolcnm N.ufinlng Pt'OCcs-s~;s"} 2nd l!dn., Oxlbl'd and 
IBH Publi•hing C.:Ompany, New Oelhi, 1990. l<honna Publishcro. 

3. 0 . f.). lloh•nn und W. Pohl., " M<ldem l'ctmlcum Technology", Gulf J' ublishets 2nd. 
Edn., 1990. 

4. R. A. Meyer-., "Handbook of Petroleum Refining ProccJses", McGrow Hill, lsi F..dn., 
1980. 

~- F. Hatch rnd llumi Malar, •From Hydmcsrbon$ to Pctrocbcmicals", Gulf l'ublishint 
Company, I'' Ed. 198 I. 

MANUFAct'URTNG AND MAIN'J.'t:NANCE OJ.<' l' llOCESS 
EOUIPMENTS 

Manufatturl o~: 
Manufncl\lring methods of proccs.< equipmcnts 
Bulk Metal ncrnnning: Elastic oud Plaslic dcforn\Oiion, Yield and Flow, Cl•ssiliCJ>Iinn of 
Dcfonn.ing Proc-cssc~. 
Dmwiug: Classificotion, l'roces~ Ot:omctry, GMmerrical RchUionship; Analysbc ol' Wire/ 
Sheetffubc Orowing- Stresses, T.nad and \'ower, Maximum R•duction Possiblo. Extru.<ion: 
Classificntim>, l'roccss Oeonlclry, Geometrical Relnlinn~hip; An•lysis of Ilxtmsion-Sin:SRc.<, 
Load and Power, Maximum Reduction l'ossiblu; Working and Application of Indirect 
Exlrnsion, llyclro•totic l1xtn1sion, Pipe and 1)1bc J>xtuo•ion, Defects in F.J<trudcd Pa11s. 
Forging: Cl••silicotiM, Strip and Disc FofJ;in{l· Process Geometry, Gcomchicol 
Rdalionship, Amolysi~t- Pre.<Surc Oistribution, .l'or):ing l.oad and l'oiYer; lkfc:cu in Yorg«l 
l"ruduCIS. 
Sb<x:t metal working: Roll of shccl "'"''I>Onenls. Oe11diug: Classificalion, Prncc.s Geometry, 
Cn:omclrieal Relntionship, Anolysis- Rend Allowan.._., Spring llaek and Rendina ~'ore;.,; 
Olber Bending Rclalc•l Operalion- Veep Drnwiug: l"rocc•.• Geometry, Mco~urcs of Drawing, 
Forces Hnd Pnwer, Blank Si1.e Detem1ina1ion, Redrnwing rmd Defects in lleeJ> Orawing. 
Cutting Opeo·oJions: l'un~un>enlals of Shearing, Ulnnkin~ nnd Piercing -C:Icaroncc, Cutting 
Foces: Olhcr Sheet Metnl Culling Operalil>n•, Concept ofNosling. 
Unconventional Defnnning: RXJ>Iosive O.,forming. .llleclro-Hydrnulic Uefonnilll\, and 
[lloelro·M4gocl io Deli'll'miug; J.ascr bending; Cunccpt of Mict·o-Dcfonning. 
JOINING PROCllSSllS 
Clnsir.cation of \Vehling Processes; 
Arc Weldi11g· l'rinciJIIe of Arc, Metnl Tnm•fcr, An; Cbar•ctcrislics; Wotldn~; •nd 
Applications of SMA W, G1'AW, GMAW, SAW, F.SW and Al!W; 
l<csiSiall"e l'leldi11g· Spot, Senm, Projection and Pluh 'Butt; 
Gas Welrli11g: O•y Acetylene und Oxy llydro~on; 
111ennit Weldiug; Solid Stale Welding l'roc•"'"s. Fusion Welding l'ool and WeldinJil)cfccls. 
Allied Processes· llmziog •mel Soldering, Surfacing und Spraying, n ieetro-Pl•liug and 
llleotro-J'omliug, l'l•pooitionl'roc-cssc~·PVD and CVL>. 
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lJNCONVP.NTIONi\1. WP.I.TlJNG: Prindple of Worlciog nud ApplicOiion• of Ream 
Welding Proce.<~es· LRW und F.RW, Ullra..Sonic Welding and Under Water Wehling; 
Concept ur Micrt>· Welding 

Maiulcnaucc: 
Types o f mcain(~nuncc ~;uch a~ Prevtmli ve muintenancc. predictive mainiCI)e&llC&.:, t~clltxlul~ 
maintenance, Correcti ve maintcntUlCC, Failure~Jinding mniutenancc, etc. 
Monitoring of J>l'Otcssiug cquipntcnts for dtl(l'uihttion such as Erosion. COITOsion, ;md 
ero~ion·corrosio.n. Protection of C<tuipmcnt agnint;l $UCh degradation. 

lllil'ERENCKS : 

I. Groover, M.P., I'Uildntncnt~l~ M Modem Manufnch1riug: Materials, Pryces•-es. ;md 
Systems. Wiley Student Edition, John Wiley •nd Sons. 2UOS. 

2. Ghosh, A., oud MnUik, A.K., Mnnufi>ctming Science, EWJ> l'vl. Ltd., New Delhi. 
3. Jnin, V.K., Advunce Machining Processes, Allied Publisher, Domboy. 

MODELLING & SlM ULA TION IN ENGINEERING 

Ft1ndamentnl aSJlCCt of modcliug: 
Tochnic<~l and <'-<nnmcrcial aspect,, types of modeling- Anulyticlll, oxpcrimcnlal, 
mechanistic, numerical, Al based ancl stochastic. 
Model testing, Principles of simulation, f)i::;t:re(e event simulatior1. AJlplications in design And 
manufbcturill!;. 

COMPUTER-AIDED l'ROCRSS CONTROL 

Hardware~ Amdog: and digital interfacing, Sensors and h-am:duccrs, System solhvarr:: 
Realtime progmmming, Application sollware: data logging, fillerin~ Digital Control: 7~ 
transfOrms, cllscrete time dynamics systems. aduplive coutrol, introduction ro MlMO ccmtml 
systems. 
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Department of Applied Mcchnnl cR 
Course Structure fvt· JI.Tech. In Blo· Technology 
(Semester Ill"' & I v"' only), ~ 

. 
S J>M ESTER ·lli SEM El>'TER·I V ··- . r.o~·-· . ·- SUbleet S.N. Sub icc:t J. T p Cr S.N._ .• . 

-.Bi<>pbysics aoo 11'1'301 tli~hemiwy 3 I 2 s .BT401 
Slruclural llioloi!.Y . -HTJ02 Miuooiol<>KY 3 1 2 s .BT402 lmnmnol<>~tv 

OTJOJ Genetics- 3 I 2 s RT403 Genettc 
F~.&il_l!.~_l)g 

CHJOI rinvirotmlet't end 3 I 0 4 IIT404 Ttan:;portl'""""'• 
CicoiOAY ·-· 

AM Molena! SciOi,Cc, 3 0 2 4 11'1'405 Biocltcmical 
:101 and Ensineenng t::n~ineenn .. 
RTJ04 C".ellond 3 I 2 s BT406 ·n ,cmlOdynamic' of 

Molecular l:liological system 
... !J!.!'l'!l!Y 

18 s 10 28 

~ I. Courte Sh11Cturc for 1."' & n•~l .-.etneKtcr is common for nil n. Tech. pmgnllmne. 
2. Cotu'SC S.lt\ICtmc for vt. ro V H111' ~eme~ter tn he submitted Inter. 

L T r <.:r 
3 I 2 s 

3 I 2 s 
3 I 2 ·s-
3 I 0 

·c-
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3 I 2 5 

3 I 0 4 
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SEMESTER- ill r<1 

BT 301: BIOCHEMISTRY 

lliocbcmistry of Carboltydrutcs and T.iplds: 

Mctahnlic Pathways - Biosynthesis of Glucose, Glycogen and Starch, Oubohydratc Metabolism ­
Glycolysis, Citric Acid Cycle (TCA Cycle) and Oxidative Phosphoaylation, Metabolic Pathways­
fl iosynthCl<is of Snllaratcd and Unsaturated l'atcy Acids, Cholc•tcrol, Phospholiphh; an<l Sphingolipi<ls, 
T.ipid Metabolism - ( :.Otaholism of Fatly Acids, Mctaholism ofTrit!lycorolnnd Chol<storol, 
Metabolism ofGiy~;I>-COnjugutcs -l'mtooglycans, Olycoprutcins and Glyw-l .• ipids-

Diochcmistry of Pr-otcios nud Nucleic Acids : 

Metabolic Pathways • Biosynth!!sls of Amino Acids, Peptide~ antl Proteins, Protein 1\.fetaholism -
Ct·•taboli.sm of Carbon skeletons of Amino Acids· O:tidati.vc Ol.:llminution t:tn<.l Oxidative 
Dcc:lrboxyhdion) Ni (TOK.Cll J:::xcrction tUtd Urea Cycle. Metabolic p:1thways • fliosynthesis of 1»\u·incs, 
Pyrimidines. Nm.:let>tiUes ami Nuch;lc Acis,Js (DNA and RNA), Nucleic Acid Metabolism ~ 
Degm<.latiun ofNucleotidt:s an<.l Nuclt:ic Acids and Genetic Disorders. 

llioclaemish-y of l' b otosyutbesis: 
Plant photosynthesi•: Oxygenic nnd Anoxygenie Photosynthesis, Vhotosynthctie reaction C!!nlers, 
Chloo·nphyll< M trapper< ofSolor Rnergy llill Reaction- l'hotosynthesislnnd J'hoto•ynllt<sis !1, Dark 
Reaction Cyclic and NJ)JJ-cyclic Photo Phosphoryloti(on, Ouclerial photosyllfhcsis. 

niochcmi.~try of Metal ton~ ami Itnnctions of t•rutein: 
Metal ions in Biolog,icnl Systems - Role of iron, Zinc, C(>OOII, Cot>J>Cr and Magnesium Haemoglohin -
Oxygen trnnsp~)rf, ChlomJllast - filech·on Tra11~lier undt:r J .ig.hl., VifanUn .. B12 - Oxidation - Re<luclion 
reaclions, TranspMl .CJCI'()$S cel l mt:mbt1ines, Functiomd Proteins like Enzymes and Ht)rnlOne~. 
Cnlactors, Coeaw.ymes and l'roslhetic ll!"•ups- its role iulliochemical Reaction 
ltefcreuccs 

L•hninger J'a-inciples of lliochemistry Dy David . l. _ Nelson and Michael. M. Cox 
Ontlines of Uiochemislly by e-ll CoiUland P.K.Shlmt>l' 
Rk><:hemisfry by Snyer.L 
Hu•v•r's review of lliochemistry by by Mnrtin. D. W, Mayes. 1'. A and lloowell. V. M 
J'mcliclll of Uiocbemisny by Wilson & Walker 

JllOCH~l\USTR\' .lAUOl{ATORY 

• Concepts of pH nnd bnflbrs - am)fication to enzyme l'caclions. 
• Differential e<:nltifugalioll and isola lion or Ort;tan~;llt:s and tests for organel1e lhlclion~. 

• llstimntil)n or corhohydrutes. 
• EsHrno.lion of proteins. 
• ExHaction or T.ipids. 
• E~timatiorl of rlucleic acids. 
• Stud)' of chromatographic techniques for scpacalion ot proteins nnd lipids. 
• Jineymc assays based on UV-VJ~ spectroscopy. 
• En:.-.ymo inhibition. s(udic~. 
• F.lcctrophoa-.sis of protein and Nncleic ncids. 
• SutMr.•tion of pro Ieins and DNA by electrophoresis- vi~uali1.a1inn of bands. 
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BT302: MlCROBTOLOGY 

h•tn•duellon 111 Mlcroblnlogy: 
Oi:ocxwery of ntiCJOOtgllnism, Theol)' of Sjlllnt.lncous gcnenllion, r.cnuthcory nf diseases; Major 
conlributinn nnd cv<!nts in tl"' lield of microbioiOIJY· Scope nnd n:lcvouce of Microbiology. 

C:lns.ilicatinn nad ltlenlltlontlun nf mitruOl"~Aulsws: 
Oii'C~>Sily clanili~lion of\Voosc cl. ul. I' h-e kingd<>m system or whittaker, IAXOI"It)lllic niOh, 
classilicatioo sy>~ems (phylogenetic, phenetic), numcrienl lnxOtlllmy, polyphasic taxonomy n>ajnr 
characteristics u~ in 11lxon<mty - morphological, physiolo!;ical, ecological, biochemical, 
inumnu)logical, g.cnctical nnd motecuJnr. Jdcnti:ficntion ofmicrooraauisrm; ~ a general account. 
Pixntion, priucival dyes, simple ~tAining. difH::•·cntinls1aining. sheining of~p~citic shuctu"'s. 

Mujor Crout~> ofMicrvorgonlSlu.: 
Ch•• .. creristics of rnajor groups of hacteria (11n:hea, eubacteria). Ch•rnctcristic• of impot1ant group• or 
bncterla. J)istrihution~ t;tCilOtll.f chunlCIOr'S1 nUil'ition, rcpnx.h1Ciion. 1ntportant \l~e~, h3nnfu1 eOE!cls. 

Nutrlllon Of Mla-oorganl~m$: 
Nutrition or mi<:ro organisms; Macro and micronutticnl.s, their Murecs and Jlh)'$io1ogical runctions; 
Growth fac~>nl oud their functions in melnbolism; Uplllke of nutrients by cell•, Tnmsport or nutrients 
through I he cytoplasmic mcmbruuc; !'rima')' nnd seennda~y traoupnrts; Simp I~ ditfusion, FMoilitated 
cliiTusion, Active tnmtl:f)()r(, Group tmnslocntion. Iron transpot1, lor\nphorcs,Sidcrophores. 

Growth, Cultlvutiou of MltNlOI"l:Oni<m• nud Conh·ol of Micrnnrgntlisons : 
Growth of mi<;roors;auisn,., Crowth w rvc, MathematiC$ of growth, Mea<uremcnt of microbial growth 
(cellmtmbct-.J, cell run$$), Orowll• yields and the effect ortintiting factor, Contiuuou• j,'l"0\\1b, 
Chcntostat, Turbicfodnt, Balanced nnd mlbalanced growth . Culture media, synthelic, complex mt:(1ia ­
~~luctivc, dillbrcntinl oml cnrichmenl and cn•·iched mcdiH, imJlOttnncc ortd i~lntion ur 1)\ll'e cullnru.s ... 
•r•"CIId plate, pour plateaud streak plate; colony cllaractcri~ticR. 
Jnllucncc nfcnvironment•l fnctors <>n growth - •nlutes, wat"r nctivity, pH, tCilli>Ct'lltur.:, <>tygcn, 
O):motic pre.ssurc, radiation. 
Vlrolo~:Y: 
v••·uM:.s, Gcncru1 i11lroductinn, Type::; ttnd Clnssificnlion.Viru8 induced disen$~~. 

Cluora<leri•lic• & modo of nttlun or autimlcrohlnl agent: 
Control of nJicro<>rg.>nisms, Inhibition of growth and killing, sterili•atinn and di•infootaots. Cln,.c.• of 
<lisinfeol•nta • 1>henol and phenolics, alcohol, h.>logen• (C I2. Cbloramincs, Ur1, J,,tinentres ofi()(line, 
iodophores), surruclants (soups nnd detcrbocnl•), nlkylatingascnts (funnaldebyd•, ~lutamldehyllo, • 
propiolnctonc nn\1 >ethylene ux lae), lleavy n•ctols (Ng, Silver ond CVJ>pcr coutninin& compcund•). 
Factor< affecting ~lerilization ~nd disinfect inn. £!valuation of disinCectants. 

Mlorobio.loglea l Applications: 
l\'licrohinlogy in production and QC of food and pharmuccuticals, m•thnds of stuili••llion, clean 
roo1ru;, envirOI\U1tllt monitori1~ :dcrillty tcsl~, hiolmrden Hntl microbial qu~lity. Microbiological 
verific~t.lion of water s~r.cms. cleaning and ~Lmiti :~_.ariou prot;edurcs. Devtlopins ~tnndurd o~rotiug 
(troccdu"'s lor microbiolo~icol •y•tem. 
ttererc.uee..: 

Microbioloi!J' PelCZilr M.J. Cltan t:CS ond Kric~ NR, T•l• Mc\rra,~ Hill. 
General Microbiology by Roger Y.Siunicr, Mncmillon. 
Rc•·gcy's Manllal of Sy~tcmatic Dncto•inlogy U edition. 
General Microbiology by Prcscon unu Lltlllll. 
Microbiology by T. 0. Rmcks. 
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MICROIIIOLOGY LAliORATORY. 

• Stcrili?:ation techniquts 
• Preparation ot'cullun; n~edia {a) Tiroth type of media (h) Agur. 
• Culntring of microorg;mism · (a) '!!roth, (b) J.mre culture techniques- st=k pinto, pour plate, 

isolation and JWeservalion of bacterial culhn·e. 
• Jdentiflcation ofmicroorgani>-nl.- (a) Staining tcclutiqucs, (b) Hanging droJ>, (c) niochemical 

tc•ting (d) Antibiotic sensitivity. 
• Qunntitation nf microorganisms - (11) Counting mi<tvscopy (b) '11orbidimctry (c) Total N o•· dty 

weight (d) (",.()Jony counter techniqu~•-
• H1tvironnu.mlal sample analysis. 
• lsolnrion nnt.ft ~,;lmrucLCrization of plant pathogenic microb~. 

BT303; GENETICS 

Phy<tent lln•t• of Heredity: 
Bnsic law ofinhcrihmcc, mono-hybrid, dihybrid and td .. hybrid ratios. Mollification tJfMcnclcl 's ratios 
due ogene interaction, Multiple allele•, Multiple tile tors of inheritance. Genes and enviromnent 
interaction, Identification of tho genetic material• - classical experiments. lle•~bey cl•1se, A very 
Mcleod etc. 

Linkage, RccombhaaUon nud Mnppiog: 

ChfOiltOromal inheri tance, the concept of Jinkttge ami cro~sing 0\'Cr, rct:umbinations. Thl'C-c pnint lc~t 
cr()$SCf.i and gene map)ling, Mnpping to genes by h:tnul nnalysis by mitotic crossing O\'C::r. Genetic 
Transfer .. conjugation, transduction nnd tnm:sfurnlillion. 

Chromosome Structure, Orcunisnth:m. Aherr:lllf'ms nnd Extrn Chrtnnosoma1 1nherltance: 

Organil'.ution of genetic material in proktnyotes, euknl)•otes. Chrornosome mol))hology, CJassificntion, 
K~t~·yotypin,g ~ial chromosome, Ctu·omosome abem11ions, origins, types nnd cytogenetic eff~ls. 
Euchrumutin antl H.ctcrochi'Omatin organizations. classificutions of mutalion:;, character:> of mutant:; 
and its applications. Petite phcnOl)'I'CS in yeast, Unipair inheritance in nlg.1e. The maternnl inheritance. 

Sex Oetermtnatlon : 

Mechanism of sex detenninu1ion iu auimnls and plants, Sex diffetcntiation and developments in 
humans. Dosage compensation, Sox linked disorders in human beings. 

References: 

CcncCics. Ooodc110Ugh U, HolcJ Silumlcrs lnll$111i.&tional l9SS .. Principlt:s of()t;ne(i~;~, 
Gardner HI, Simmon• MJ, Snustnd DP, 1991. 
Genetics by Strickberger. 
Genetics by Ga1·dcner 
Gene VIII by n . Lewin 
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GENETICS LAJJORATORY 

I. Monohybtid, dihybrid and hi hybrid cross. 
2. Test (rus• and bnck cross 
3. Gene mut>rin.g by three point test cross 
4. Genetic mat>ping by conjugation. 
S. Study of chn>~nosome mo'!lhology 
6. Induction of mulation and isolotion uf mutnut<. 
7. Study of gcnolic nmkers in baclcri•. 
8. Study of matemol inhcritar>OC. 

CF-301: ENVIRONM ENT AND ECOLOGY 

i ntroduction and scope: 
Cou~rvalion of nshuaJ TCSOUrces i.e. rnre."'t rcsou~ wat~r resource, mi11c1'8l resource, Cltcrgy 
resource. land resonrce clc. Rote ofindi\1iUuaf for resource congorvation and su¥1ainnble 
dcvclot>menl. 

t:cosystem an1llts basic concc1>l: 
Slrucluro und nmclion of nu ecosyslom, l'ruduccrs, con•umct~ nnd <lccomposers, Energy tlnw in the 
ecosystem, ll<:nlogical sncccssinn, Pc•od chains, !nod webs and ecological pyrumids. Examrlcs of 
ccosyslcms. 

Bindh·ersily and It~ conocrvotion: 
introduction · r>eronil ion: genetic, ~ics and ecosystem diversity, Nation•l•nd r,lohalscenario. 
Enviromncutal Pollution. Dcfinilion, <.:nuscs, crrects artd control me:.sures of: 
Air pollution, W11ttt' pollution, Soil pollution, Murine pollution, Noise t>OIIut ion, Tltamtol pollution, 
Nucle11r ho>.attls. 

Sustahmblo develop•ucut: 
Urban problcon• related lo energy, Wftlcr (!Onscrvntion, min water harv.:sting, watershed nttmii,'CWCJt(. 

Jtnvir•oumontal e.lbh:s; 
(!\!1\UCS aru.l pnl\~lblc solutions_, Clin1alc chunKC1 g)ohal wanuing. acid t'ain. ozone layer depletion.. 
nuc.:lc.:Hr accident~ nnd holocmu:t Case studi~:s, Wastclaml reolamativn1 Consumerism t'llld w"$le 
)lrot.lucls, .Cnvircmmcntal Manugcmcnt tlu'Uu!)h Acts. 

Human Popu lation And the Euvirunmcnt: 
F.nviroounent and hum an llealth,!Wio of lnfonltalioo Technology in Environment and human hallth, 
Oose sntdieo. 
Field Work: 

• Visit fo olnea l acca to doctuncntcnvironmcntol usscts·rivcJ'I(otestlgra"-!dttndlbiiVmnuntilill. 
• Visit ton loca l pollutctl site· Urb:on/Rural/ln<luslrinl/Asrieultuml. 
• Rcpo•·l :mbmiss.ion un tielcl visit 

(, 



 

( 

( 

( 

{ 

( 

( 

( 

( 

( 

( 

( 

f 

( 

(' 

( ", 

( 

( ' 
I ' 

( 

( 

AM301: MATERIAL SClRNCE AND ENGINEERiNG 

Sl!uctuYC and propct1io~ ovlation•hip ofEnginooring Mater••••· 

Structurt of Crystn!Uuc Solids: 
Cry~tal slr\tctures und System<, Unit CcUs, Metallic C:rystu l Structures, Coy.tnllogrnphic dh-.ciint>~ nnd 
Planes~ Density CumputAtio1•~. 

ChuntcterJzatinn cJf Mnferl:al1: 
t:.:•)'st•llography, Reciprocal T.ottiO<:, Slcrco~;rophie t>rojeclions, Diffmclion melhods,lilcctrun 
micro.<eoJ>y, M•t•I LO&n~l>hy, TI•ennal analysis. 

lmperfectious in C:rystnls: 
!'oint defects, Dislocation•, lnterfaci.•l Dcf•...,ts, Rulk d4fects. 

J>in·u.sioo: 
Mcch~m ism~ ~te3dy stntc 1:tt1d non steady state Uimn;ion, fhctors influencing di rru~ion 

~lultipbnse SlructurCR, rhnsc TnllldOr'rnnflnn~! 

Uuaoy, flinary, Equilibrium Phase Diagmms, eutectic, Rutectoid, Peritectic amll'crltoctoid Rcnction•, 
Iron Carbon Oingram. 

Mcehanicat lhhavlour of Materials: 
JJlasti<: and Plastic propcflic~. Creq>, forachue., lle.,ttrc~ln..,nt ofslccls. 

C~r"mfc Mnterfols: 
Ceramic St1uctun:N, Prope1ties 

}aL-ctrlc.llud fi.tcetroulc umte•·lr.b: 
Iilectrical ConducliM, C:lnssiticnlion of ~cmiconduclot· mnlerinls, MutetiaiR and Technology 
lOr integrated circuits.~ Ph"tonic materials, sure•· conductivity nnd SJx:cial.supcr-conc.Jucling 
materials, rerritc.. Quartz Cl"ystnl, llioleclric n>a!crlala. Pi~zocleotric and l'eno-cloctric 
materials. fl.:clromrelumtcal materials, Mechanism of polarization, fls JDW)tul'cmcncs 

Magnetic Properties for AJlJ>IIcalloru: 
Dil'rnag.uetism, l'arumagncci.\Jn, ferromagnai~m, Ant,rcrromognetism. Fenim11guctisru, Son 
and hard magnetic n1alcrial~ llll1~Jletic storage. 

OptlcniJU"OI>erllt." 
Optica1Jll"'pet1ies ofMclul• und Non melllls, Lmnine>Wnco, pllotocondueti\'ily, OJ>Iicul Fibc,.. in 
ccnnmunicatious 

References: 

• CaHisltr J, .. Matc:ri1J scicoce for Engineers'' 

• VanVlack, u M1ucrial Sciem:o" 

• RagJtavan V ... Mntetial Science'' 

• Guy, "Physical M~mlfurgy" 
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MAT EIUAL S(;J t:NO: AND RNG INEEIUNG LAIIOHA'J'OJfY : 

• Study of nmclcl!'i oJ: 

(a) Unit Cells and crystal slructures. 
(b) Dislocati<>lls 

• Specimen preJ>i:mt(iun for micro stmcture exam.iuation involving: 
(«)cutting 
(b) gtindiug 
(c) polisbioc 
(d) etching 

• Material identification of20 common rnatcriaht 
• Comparitivc study of microstn•clurc or different gi •en specimen: 

(mild steel, grey ensL iron, brass, copJlCr, aluminium etc.) 
• Heat treatment of steels such i1S unneillhlg, norrnali:-;ing, quenching, case hat'C.Icniug and 

comparison of hardne~'S b~fore and a ncr the lrcatmcnt. 
• P.ffccl ol'surlhcc imperfections onlhe sltenglh of glasses. 
• Il<:lcnnination <>I' Hardness by l.lriuell Method. 
• Creep of engineering malcriuk 

BT304: CELl. AND MOLECULAR BIOLOGY 

The cell: 
Definition and type of cdl, Cellular compartmcntali2Atiou. 111c 'Nucleus: Chromosomal DNA nnd its 
pi!ckoging, Clnhul ~!true lure of ~;hn.mlosomcs, Chromosome t'Cplicafion, Organ.i~tiou ru1d evolution of 
the nuclear genome. 

Cell <.:ycle aud Division: 
Ge11ernl <trotegy <>f the cell cycle, Mcc)~,nics of cell divisi01~ Early cmbcyonic coli cycle, Cell-cycle 
cnntml in yea<!< ancl multicellular animals. 

C..ytoskeleton: 
Nature of the cyh.>::;kclcton, Jntennediate Filaments. micmt\llmles, cilia nud centrioles, actin fi laments, 
actin-binding proteins, nm•'Clc. 

Ccii ,Tuncli<u>s, Cell Adhc•lm>, and the Extrnccllulnr Morrix: 
Cell Junctions, CeiJ .. Cell adhesion, exlracellul;n· tnatrix or aniiTlals~ t:xlraceJiulaT matrix re<.:t:ptors on 
animal cells- the Jntegrius, plant cell wall. 

Cancc•·: 
Cancer as a microevolutiomuy procc::ss, Tumour celht, Prolo·oncogt:ncs and viml onco~enes, Tumour 
supprc!t!\nr genes. 

DNA Structure, Rc1>llcution & Rct>nlr: 
Structuo..: oi'ONA·Wal<on & Crick's model; Types of DNA-A-ONA,ll-DNA, l:-DNA; Replicntiou of 

· ON A-semi conscrva·tivc rCI>Iication, enzymology of replication, continuous aud discoutinuous DNA 
synthesis, C()mplcx r-epl ication~ 1\pparatus. unidirectionnlreplicnrioflt bi4 direc(ioual replication, rolling 
circle replication; Dcnatumtion aod renatumlion of DNA. 
DNA domllf,C nnd repair. 
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RNA Synrhe•l• and Stmcturc: 
Tmnscription ~tpparutus and 11rotcins involved in hcmscriptiun. P'rolu\ryotic & Eukaryotic transcription. 
Types ui' RNA, Processing ofNNA. RNA .<:plicing. 

l'rotclu Synthesis 1utu Structure: 
Ribusomc- Stmch~rnl feature~ of prokaryotic and cnk~uyotic ribosome. Genetic cnde .. Triplet code, 
crocking of genetic code, features of genclic code, Wol>blcs hypothesis. Translation in prokaryote.• and 
eukaryolcs· initiation, elongation and fen'\lination of polypeptide chain, post tnmshttion mudi ficaHOil• 
proleio folding. 

N.e~ulntion of C:cnc Expression: 

Regulation of<.lcnc expression in haclel'ia- Operon concept, inducible and repressible opcrons, IX>Si l i v~ 

and negative regulations, induc~r molecules, repressor molecules., co repressor molecules, Jndm.:tion 
and cmabolilc repression or l•c,ll]l nnd Am operon in ll.coli. Cont1ol of gene exp1c~~iun by ~i~.'ll1il 
fuctor and micro KNA und posllrnn•criptionnl control. Absolute control by antisense KNA 's; 
enhancers, upslream conlrolling clements, helix fum helix, zinc fmger motifs. lencint: zippers,. 
llnmeotic genes. 

Reference.~: 

Molecular b[ology ofrhe gent-Watsun, Hopkins, Ruilcrts & co. 
(icncs .. Bcnjalnin Lewin. 
Molecular biology-D. Freifieldor 
Molcculnr biology-Weaver 
Dcvclopmentnllliology, by Scolt F. Gilbert (1997), Sh1aucr A••ociMc•. Inc. 

CJ>LL AND MOl.ECliJ,AR RIOT.OGY LABORATORY 

• 1\1icroscopic visualii'.utioll of chromoso1nc by staining. 
• Studies o{ n1i1osis nud 1nio:sis of cell di vision. 
• 1!-;0htlior'l and visualisation of genomic UNA and plasm ids on ag(lmse ~els. 

• F.slimalion of DNA and RNA by spectrophotometric techniques. 
• ){cslticlion <liyeslion and li!llltion of plosmids. 
• Preparation o f cornpetent cell ~;, Transfonnation. screening for recombinants. 
• ONA dcnRtnration and T11, calculation. 
• VisuaH:.::alion of ovcrcxpi'C1.lstd protein hands. 
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SEMESTER- IV'rr 

BT401: BIOPHYSICS AND STRUCTURAL BIOLOGY 

Prind plcx of protein sti·uclur·cs: 
Three dimcnsio11Rl confonnations of proteins. RamachauctranpJot, molifs, folds, mcch<mi~m ol' 1,rotein 
folding. fibrous proteins, mcml.>J'anc proteins and dtcir s h\tChiL'C-S. 
Hydrogen bonding, ltydrophobic intcmctions, ionic interactions, disulphidc bonds antl their rule in 
protein stmcturc. Sccond••Y sln•cnnnl clements and orgmlisation ofte11iary stmcture. llelix-c<>il 
rransition and zipper model. 

Principle.• of Nucleic acid • tructurc•: 
Nucleic acid stmctu rc and composition; 1\, B, aud Z: tbnns or DNA, supercoiling of TJNA, 
dcnRtnmlion and renaturation kinetics. nucleotide scqucucc composition: unique, middle und highly 
repetitive l>NI\, Re<iuudantl>NI\. 

Method< of dctcrm1nntlon of blomolcculnr struciUrc<: 
Mncrumol~<.:ular stnn:ture detcnnination: Um;ic concepts and pri nci~>lcs of'X·ray dirTrcu.:tiun, 
crystallography, spectroscopy - UV-Visible, fluorescence spectroscopy ami NMR, cin:ular diclu-oism, 
electron micmseopy. 

Hiomulcc••lal' iutcJ'Jtctiuus: 
Prorcin .. Prntcin intcracti(')n~, pr(')tc.in·cArllOllydrato inlcnactions, l'roteiu .. l)NA interactions, prediction 
and cngincc.ring (')fJUOlCil\ stmcturcs. Gcncrol fcaturc::s unO lhennodyunmic aspects ofprotcinlbl<lin,g, 
Detection or folding intcnllOdiatcs, complex ancl folding kinetics. Ligand inte!'ctions, co-opcmtive 
intcl'actions. 

Text~ook: 
1. l.chninger Pr.inciples of Biochemistry, 
2. Kensal E vull Holde, Principles of Physical Biochemistry 

Reference. hook-= 
I. David Friefetdcr, Physical Biochemistry 
2. Practical Biochemistry Principles and techniques: Wilson tuul \\'alker, Cnmblidgc University 

Pres~. 

nTOPHVSlCS AN1> STRUCTURAL lllULOGY LABORATORY. 
• Determination of solvent cxp()surclacccssii>illty vf aromatic nmiu() acids by IJV-VTS and 

tluore.c;.c.ence Spectroscopy .. 
• Mcasurc-mcnl ofthumwdynamic pnnnnt-ters of heat denaturation ofpmtcins und nucleic acids. 
• Moasurerneut of the coufonnntionnl stnbilily of • protein. 
• csti.mntion of sccc>ndary stmcnu-c of protein• by en. 
• Modelling hi a molecule and hiomnlocuJar J)n.>C~Sst:S by Computer Simulal ion~ and Grctphics. 
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BT402: IMMUNOLOGY 

The Immune syt:tenl 

The origin of Immunology: Histol)' and evolution of immune system; Innate immunity; Ac•1uire~ 
imollll!lity; Humoral and cell-mediated immnnily; Passive transfer of iuunnnily; Primacy and sccoudacy 
lymphoid organs; SEructure and f\mction of Antigen; Concept of lipitope, J3 cell and T cell: lliogenesis 
or Maturation; Macrophage and other Antigen Presenting Cells (1\J'Cs). 

i'\'lul~cular basb: of lmmu11otogy: 

Structure an<) !'unction of Antibody; Concept of lso\)'pc, Allo1ypc and Idiotypc; Molecular bosis of 
antibody diversity: DNA rcnn'ftngemeuts; variations ndsing out of V,D,J joining; somatic 
hyJlCrnm1ati(')n; Clas~ switching; Prilnary and secondary i1nmunc rcSJlOn~; Polyclonal a11d mnnnclcmal 
antibody; Compl~mtnl~ J\.nligcn·anlihody reaction> Bosic concepts of TmmunotliiTm;ion; RTJ\ und 
ELISA. 

Majllr Rbtoconopnttlhllfty Cllnoplex (MHC): 

Antigen Jll'occssing and presentation; synthesis of antibody and secretion; HLA; law' of wan 
rejection; gt~ft vcrSllS host l'C8Ciion; oe,•elopmelll of Inbred mouse strain; Blood 1\1\)Up clu•~ir.calion 

nnd Rh factor, Cytokines and other co-stimulatory molecules. 

Immune rcs~uusc nod tolerance: 

( Regulation of iuuuune response; Immune toleomce; T cell anergy and T cell climimJliun; 
Hypersensitivity; Autoinuuunily with respect to Myasthenia gravi• and Rhcunulloid urihdti•; AlllS 
and immunodeficiency; Tumour immunology~ vac,cincs. 

<. Textbook: 

( 

( 

( ' 

( 

( 

<. 

'· 
{ . 

l. RoiH, Immunology, 6"' ed 2001, Mosby Puh]icatinn!\, 

Reference books: 

I. Esscntin llmmunology, Roill, l.l'v!., 9'h !!d. (1997), Blnckwell Scientific, Oxford, UK 
2. Immunology, Kuby, J. 3"' Ed. (1997), Freeman, W.H,Oxfnrd,Ul< 
3. Weir, lrnmullolugy, ~·· ~. W .B. S•uncler•& Co. 
4. K.A. Abb:t:;, Jmmunology, 41.h t:d, W.D. S:um<.len-c& Co. 

Ti\ofMl JNOT.OGV I .AilO!lATOUV: 

Cell counts with the hematocytorneter · for cells and WllC cuunrs, L>ilutious and en leu lations. 
Pre~aration ofntood Smear. 
Micmscopic <ludy ofhlood cells. 
F.n>.yme linked immuno~orb<:nl QS~y (ELISA) 
Jmmunodi iTu:sion lest. 
Tsolution of antibody from :mimal system. 
HaemmaglutinatiOn tesl 
Puri r.catiun of lymphocyl<s rrom p<riphtml blood 
Blocxllyping and cuunl. 
E~1i1nation or haemoglobin. 

II 



 

BT403: GENETJC ENGINEERING 

Rceoml>lnnnt DNA and C.cnc Cloning: 
r:.... Plasmi<ts, Uacrerioph;tges and high capacity vecturs. 
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l'lasruids: J.Jefinition, lypes of plasmids, identification and classification of plasm ids. purification of 
pli1smids, l1hts1nid 1ransfer and its mechanism. 
Constrnclion of Genomic and cJ)NA librarios, and their sltntegies and advomages of eDNA inliMics, 
I lAC l.ibmry. 

Restriction J:<:uzymcs uud Rc.stdction Mu)lJJin~: 
HnY.ymes us~ in cloning- polyrnewses~ lipase:;, restriction modification- DNA methylation of 
enZ)'l1le and modific-ation of restriction site. Types of restriction enzyme~ ar.d nomc1'1Clalure of 
restriction enzymes. Restriction ruapping. 

I'OI)'IIICl'OSC Cl>ain lteaction O'Clt) and II$ nwlicottious: 
Principle ofPCR, Design of primers, PCR methodology: RT-PCR, Multiplex l 'Clt, Ancbored PCR, 
Inverse PCR and PC:R walking. Identification ofP(;R producls, applkntions of 1'<.:1(, ~ite directed 
mutagenesis, gene sequencing.. 

&lolcculnr 1\tlm·kcl'~: 
Ty1•c of moleculAr markers, usc ofK.FLP, J:tAPI), N'Ll', S'l'MS, DNA chips, SNPs nnd micro array. 
Oiffcrent Jllotting tc-clu>iqucs: Southcoll, Nor then>, Western 

Tnm~posnhlc clcmcnb: 
Definition1 Type of tram:po!l'<'ble elt:ments, Type of ln:mspo~ition and excision, dciCC-(ion of 
transposition in plant ;~nd bacl.,ria, appli~.:alions ut'lrau~pc'l!!>ons. 

Appllcollon< of Genetic F.nginecrlng: 
Gene cloning in medicine, agticulnlre, trnnsgenie animo.l~ ond plants, molccuh.tt (anniug. 

RcfC•·cucc~: 

Genes lo clone by T. A. firown 
Genetic engint<lring by S. Milru 
Prindples of Gen.: MuniJ>Ullltion: An Introduction to Genetic Eugineerirrg Old K. w, l'rimrose 
SR. Rluckwd I Science l'ubliculions. 
Genes h>' Jl. Lewin 
Mnlccula>' biology l>. tlreifielder. 
Molecu Jar .:toning by ~ambrock et al. 

CKNETJC ENGINEERING LABORATORY. 

l•olalion & visualizntiou of Genomic DNA on agaro,;c gel•. 
Isolation & visualizntiou of I~ A. 
Isolation & visualizAtion of plasmid.s on a&nro.<c gels. 
Restriction 1unppillg of DNA frngmcnts. 
Tmnsfonnatlon. screeuiug for recombinnnts. 
Blotting tecluuques-southern blotting. 
Ampliticntiol1l of DNA fmgments by Polymerase chain ruuction (I'CR). 
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BT404: TRANPORT PROCESS 

Basic coucepls of Fluid Mecbnuics : 

Dimensiona l Analysis: nuekinghlun ri-theorem, Dimensionless group~, Conversion nf equa<ions. 
Busic equation~ c·JfFiuid Flow, Hagen Poiseville equ:ation, DernouiH Equotion, Fluid Fricfit)n. Ftietion 
in flow through pacl<ed heds, limdamentals oftluidisacion. 

Flow meAsurements n11d mnc.hlncrie-s: 

fo low lhrough pipes and open channels, Orifice and Vennu·i meters, Pilot Tuhe, Weirs, Rolomolc'TS and 

1• • other type.~ nl' meters. Tmnsporration of tluid~. Pipe Fitting.<; and \lalve~, PunlJ)~ - chtS$ification, 
ccnlrilugaland po.<itivc displaccmclll type- peristaltic. Blowers and Comprcsso"' (oil-free). 

( 

( . 
( 

( . 

( 

'· 
1. 

l 

'. 

lle:tt tnmsfl!r: 

Clas.ir.calion of heal now j)I'OCOSSCS, conduclion, ·n..,nmrl conductivity. llent now in fluids by 
conductiun and coJlVt«.:tion. Connlercurre:nt and pamllel flow. I.::nthalpy balance in heat C:o\Ch<in~:_t~o; 
equipment. tndividunl lle<ll tmusfer coefficients, ovemll coefficient, Heating and cooliny of fluids, 
lleflt transfer c:quipm ent.lJnsteady srare heat trnnsfcr, Radialion 

\'ur·tlulrliffcrcutlul Ctllllltions '"'~Its "Jll>licutlous: 

Introduction, lin~:ur und nonlint:ur t:quulion of first order; exmnples; homogcncou~ linear Cl.{uutiQn~ 
with Ct)ll~tanl <:a-.cfftcior'ltN; nunlin~.:-ar .,;qualion of ~tc.:ond order. Sepnrntion of variahlc~, ronnuliJlion 
and SOIU(ion ofw3.\'C equation; OOC ditnCnRiQnaJ hu.ul 0ow 1:<(\IUtion nnd solution; tWO dimcu~ional heal 
flow equation and ~o1uti()n, 

Mechanical Operatimro: 

Principles of comminution, 't)'pc.<; or comminuting equipment, Energy nnd power J'Cquiremcnl, 
Cn1shcrs, Grind~. Mixing und Agitottiun!f, Power consumption in mixing,. Mcch;mical :;t:pamtion, 
Scrccttiug, 'l'yp:.;:$ of l)t,;l•t:en, Fihmtion, rrin~iple, Cons(ant pressure and COU!il:lnl ra(e filtration, .SettJing. 
classifiers, FIO:.lttitiuu, c~ntrifugal s~p(1tU(iuns. 

Textbook: 

I. Unit Operations of Chemical l.lnginocrins: Mct:abo, Sn>ilh & Harriot, TMll, S'' cclilion 
Rcfti'COCC bc)uks : 

1, Gcankopolis, Tmnsporl Proccssc~ & tJnit operation!;: 3'd edition, )J}U. 
2. OJulson & Rlchnn.h;on, Chemlc.:ot) Engineering, Vol-1 & ll: , l:hlllcrworth Heinemann 
3. D.Q. Kt>m, He<1t Transf<r, MOH 
4. Badger, \V.L., B.anchero, J.T., lntmductio1l Co Chemical Cnginccring, MCJH 
5. fioust, A.S., \Vem~el, T .. A, et.al. Prhlciplcs ofUnit Opcrntio&, 2'w t::clifiuu, .TWS 
6. Pen)', Chilton & Green, Chemical Rnsinecrs' Handbook, MGH 
7. E. Kreyszig, Advanced Engineering Mathonralics, s•• .iidn, Wily. 
~- B.S. Grewal, Higher Engineering Mathematics, 1997 
9. Gupta mod Kapoor, Fundamental Concepls ofMalhcm81icnl Statistics, S.Cirnnd. 
10. N.G.Das. Statistical Methods, M. Das & Co. 
I I. Sneddon, lllementsofpnrtinl Dillerential F.quution, MGH,I!I~5 
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BT405: BIOCHEMICAL F.NCINEERINC 

JGuclics o £Microhio1 Gro,,th ancl r .. mluct fntmation : 
Growth curve in batch culrurcs. Simple umtniCIUred Kinetic models for microbiol gtOwlb, MoMd 
tn<Jdcl. Growth of filamentous organisms. Growth associated (prinuuy) and nOtl-j)IOWih 05sociotcu 
(""<'Ondary) product fonnatiou l:ii>Ctica. Lcudck.ing-riret models, sttb.<trate ond product inhibition on 
~ell gwwth acKI product fom~ation. lntToductiou to structured model• ror !,'TOWth and product 
fi•mnttiun. 

J\1et11bo1Jc Stoichiomclry mcd Encr~ctlcs: 
Stoichiometry or ct:ll !,'tOWth •nd producl formntiou, elemenlal balan<'e.~. Dct,,'rccs of reduction of 
sul>struto and bioll!lass, avnilal>le electron l>nlnnces, Yield co.;ffidcnt• of biomnu nnd l"'tltlucl 
fotmation, Mnintenance coefficients. Kinetic Models fi>r growth, substrate utilization oud Jll'l)lhtcl 
fonnation; Oxygen consnmtltion and heat cvnlulion in aorobic culhn-es, thermodynamic .rf\cicncy of 
growth. 
Fermentation t•••ocesl: 
Uulch, Fed·bnrch0 scmi.-continuou~ tutd continuous Fe;:nnentalion. J:enuentaHon systems, dual anti 
multiple fctmentations. Comparison bctw<JCn botch and cuntinuous fenuentations. 
Stuatly 31.ule. uns1eady smte continuous fenncnu.lion theorie3, examples of continuous rcnncntution. 
l'ruotk• l problems witb continuous operations. 

Diorcoccors: 
Dclinitioos. Classification or bion:actofll, Types of re.1tl01~ - l>atclt, plug low IMCIOC' (I'J'R), 
continuous stirred mnk reactors (CSTR), Ouidir.ed bed reactOt' bubble column, air lift fenncntcr etc. 
De set iption of a convcntion•l biorcmol~>r with nil aspects. Dcsign ami construction Ciitcria nf a 
hi.,rcactor. Altcmstc biorcaotor t.:uni'Sgur-.tCions. Residence time Uismptions. oonccnlrAtinn. und 
tcn•tlCran•rc distributions. Model• uC nun·i~"''l reoctol'S. lmJICrfcct mixing. 

Ac!·ntlou ltrtrl Agitn~lun in 11crmcufatlons: 
Oxygen requirements of intlu~lriitl ft:mumlt\limu:, Th~ bnlancc bclwt;en oxygen supply and dcruuntl. 
Detet•m il\ation of oxygen transfer r:.tt~!', K14 vnluo3. PAclors df~.o-c(ing Ku values in fCtTiu;ntution 
vessels. Mttas tt·onslbr lht:oTies, huhhlc ae1·ntion and mcchanic.:al agitation. Correlation~ between moss 
ffftllSfcr coomcitmts J,nd opernting voriabfcs. Other faclon( nm~cting the mass ltur\$ft:r t.:ooJlieients. 

Stc•·lllzntlon: 
Stcriliution method~ thermal de-nth kinetics, design criterinn. batch and cootiuuuus ~terili7atior•, ~tlld 
nir sterilization 

Multlphoso llioreuctars: 
l >irferent types of re:>CIOB: CellliO reactor, Multi purpose tower reacl<>r, Liquid impelled IOC'tJI reactor, 
l'utn11ed rower loop reactor, Fluidi>-"d - b<'<l rcacror, Pocked bed reuotor, llnbblc column reociO<$, 
Airlin renctors. 

, • Atthnal 111111 pl:tut rcU reactor technology: 

) 

~1rvir·c11un t::nl~'l requirements for animlll cell cultlvaliou. reactws for large-scale produclion usir1s 
nnimol cells, plant ce.U cultivation. 

llcfcrcuccs: 
• 'Pundamemals ot'Biochcmical lingiuccrinu Hailey & Ollis, McGraw Hill (2nd cd.,) 1986. 
• lliochemical Engineering-F.C:. W ebb 
• Chemical Engineering Vol-3 Coul.,'ln & Richnrdson 
• lliotcclmology and Biochemical fin~.- Atkinson & M~ntiva 
• <.:bcmicnl Reaction F.nginecring-Octavc LevcO>-piul 
• Dioreaction finginccring-Kari Scbngcri. 
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lr!'406: THERMODVNAMTCS OF BIOI .OGICAL SYSYTEM 

Radc Concepts of Thermodynamics: 

The !den I Gns, Review of fust and second law• ofthennodynnmics, J'YT behnviour of Pure 
Substances, Viriul.tiquntiou ofSMe, , Application of the Vitia I t:quntions, C'ubic e quations of Slfftc, 
Gentmlized Correlations for Gases und T.i4uid•. 'J'he Nature of equilibrium, tl>e !'base Rule, Duhcm's 
'!lteorem, Simple model's for Ynpour/Liquid liquilibrium, Roult' s Law, llemy's lnw, Modified 
Raouh'~ Law, Vapour Liquid E<1uilibrium 

Thermodynamics :>nd Us AVPii<ations: The ChcmicRI Potential And Phase P.quilibtia Fugacity 11nd 
Fu~city Cocflicicnt: for pure species and solutiM; fiencmli..cd corrclotion• for Fugacity, tlte Ideal 
Solution, Jlropcr(y C hanges and Heat liffccts of Mixing l'roccssc•. The Vupour-Compressiou Cycle, 
tltc Choice of Rcfrigcr:lnl, Absorption, Rcfl'igcration and liqncfaclion: Low temper;tture cycle: Linde 
and Claude. 

Chcmieal Rc~tctiou l~quillbria: 
equilibrium Ctilcria ibr homogeneous chcntical rcactiun~, Evaluation of equilihriulll COI\Stant and 
cffccl of pressure imd lcmp<:mlurc ou C<(uilibrimn conslunt; Calculation of equilibrium conversions ttnd 
}'lclds ru,· singl~: mtd multiple chemi~ll reat:lions. 

!'base l!:qulllbrla: 
Jdenl and Non-ideal behaviour of systems in phase cquilibdum, vapour-liquid •md liquid-liquid 
equilibria, Prediction of equilibrium compositions from equations of stalu. 

lliocberuical Thc•·modynnmics: 
flioonergetics, nncr~ctics ofMct•bolic Pathways; Energy Coupling (ATP & NADII), Stoichiometcy 
and energetic unolysi• of Cell Growth und Producll'om101ion- clcmcntnl Balance.<, Degree of 
reduction t<tneepts, available-electron bnlunccs, Yield coefficients, Oxygen consumption and ht:td 
evolutiun in aerobic culhtl'cs, Thcnnotlyuamic efficiency of growth, Thenn()dynamics of u:-:ldalion­
reduction reactions, t;uergetics of Proteio folding, enzyme -ligand binding. 

'l'.xtbuok: 

I. Smith & Vanntss, Themlodyn•mics for Chemic• I Engineers, MGII 

Reference hMks: 

1. Richardson, J.F., Peacock, D.G.Conlson & Richardson's C:hemi<al engineering- Volume 3 ed., Fir.t 
Indian cd. A.<ian Rooks Pvt. Ltd. 199R 
2. tcvcnspicl.O., Chemical Reaction P.ngi11ccring, Wiley En>tern Ltd. 
3. Railey & Olis,FiiO<;hemic;.l Engg. Fudamentals, MGI'I. 1990 
4. Phy~.;;ical Che•ni~tl'y: Cu~lt}llan, Narosu Publislting. 
S. Physical Chemistry, ;Moore, !'til 
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Classification lor .l'h.O. students 

Th~ Ph.D. students of lh~ l.nslilute shall be qlassilied as follows: 

1. Full-lime t·esenrc~ shtdeuts: 
i. Institute research scholar (stipendiary) 
ii. Sponsored candidates 
iii. Self Onnuced (lndian/f<oreign/ Study J .eave) candidates 

ANNRXURR-4 

iv. Indian Council for (.'ullmal Relations (ICCR) and other agencies Awardees 
(Foreign Nationals). 

2. l 'nrt - time re$enrcb students: 
i. raculty/Stafhnd Pmjcct smtl' of'MNNTT, Allahabad 
i i. Sponsorod candidates 
iii. Sci!'Ji natnccd candidates 
iv. Candidates regislerell under collaborative research pmgrammc between Ml'INIT 

and other University, R & D organisation in Tndia m· ahroacl. 

I . Full-lime research students: 

i , Institu te o·cscnrch schola r (stipcudi>u·y): 
These fnll-ti mc students will be eligible for the lina11,cial assistance in the fonn of the 
teaching or research assistantships {refetTed to as Tnstitutc AssistanlshiJ>s). 
AssistmtM>ip s shall be awurded to Ph.D. students on a scmcstcr· IO·Semester basis for 
" poriod of up to s ix semesters, which is ftu1hcr extendable by two semeste1~ at a 
li me on the recommendation of IJPGC and SPGC. This extension may he effected for 
a maximum of two ti mcs~Such·a studcnt·is·cxpccted·lo tlevote·at·least eight hours per 
week towards job(s) assignoo 10 him by the depat1ment, which may include class 
work, evilh'" lion of students or any other job as assigned by the Dcparlmcni!Jnstitute. 
TI1c renewal of assistantship is dependent on the student's academic perfonnunce tmd 
his discharge of duties as assigned to him by the department being sulisfuctory. 

A student on teaching/research assistantship is also reimbursed a contingency 
expense as p er the approvod terms and procedures to he notifioo from time to time 
by the Instihtle. The reimbm~emenl is done twice annually during the period of 
assistnulship.. 

ii. StlOliSored c audid:ttes: 
These full time students includ ing QIP cand idates usually receives financial s upport 
from Govt. !Semi Govl. schcmcs!Organisalions such as CSIR, AlCTE, UGC, UA E, 
DST, DBT, NBHM, etc. nnd rccogni7.ed R&D organization for doing rc.<earch wol'k 
inlhc lnslitn le. Cundit.hates in service are lobe released from Chc organ,sation fm· full 
time re.~ea•'Ch wol'lc al th~ lns(ilute and must furuish o. sponsorship certificate fi'Om 
the employer. They shall not receive any tinancial S\lllllOI'l from th~ inslitute. 
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iii. Self financ-ed (lndian/Forci~n/Stndy Lcnvc) cundidntcs: 
:o. I ndian: These students are ndmilled al011g with the regular re.,ear'Ch srudcnts 

tlli"Cmgh the usual admission procedure. They may not get financial suppot1 in any 
form from the lnstirutc. Thc.•c candidates shall be available full lime iit !he 
lnstilule auclmay be using the facilities in the department as ami when allowed. 

b. F'oreign: These students •rc udmillcd through 'lirnhassy of the respec1ive 
govemmcnts after gcUing Ul>prov"l from the Ministl)' of Rxtemal Affairs, ti·oru 
the Ministry of Home Affairs and approval nf tho Ministry of llumau Resomcc 
tu"'d Oeveluprncnt, Govcrnnlcnc of l1ldiio1 . 

c. Study Lc:uvc: This category refers to the students who arc not sponsored but 
released from Governmental nr eclucational Institut ions on study leave or 
exlrnordinary leave for a period no~ less lhan the minimum speeificd period for 
doing rese;trch work at the Institute. However, a No Ohjcction Cct1it1catc from 
em(lloyer should be produced at the time of joining. 

h•. ludlau Comtcll for Cu ltural Rclntious (l CCR) and uther· agencies Awardccs 
(~'orci~:n Nationals): These sntdents are sponsored by their Govcnrm~nts and 
awilrded scholat"Ship by Guvl. of India, JCCR and other such agencies/organisation. 
They shoul<l "Jlply for admission through lndiau Embassy iu their eotullry. 

2. Part- time rescurclt st udent: 

i. Institute Faculty/Starr and )Jroject staff of MNNIT. 
This category refers to the students who arc IJcrmaueot emp loyees of the lnstinlle and 
are admitted to the Ph.D. programme. 

Project Staff are those candidates who arc working on the various projocts 
undertaken by the Institute and arc admitted to the l'h.O. ProgralWilC. 

ii. Spunsnrcd candidates 
a. Any cand idate admitted under this category will be at par with Full-time 

Sponsored candidates for the payment of fees. 
b. These cnodid(rles must lirllill one semester of rcsiclcntial requirement al the 

Inslilute. These candidates will have one supervisor 1\-om tbc Imtitute (Internal) 
and the other ti·om their parent organi7.ation (Extemal). Whllc the requirement of 
lnstilutc supmvisor is a must, the extemal supervisor js optional depending on the 
availability. 

Those c>mdid•tes who are fi·om such orgauisationslinstilutcs whore adequ•te laboratory 
tacilities arc not available (as assessed by the supervisor at MNNIT Al lahabad), arc 
req t1ircd to spend a miuimum of 60 days at MNNIT Allahabad, for completing 
researeh/labumtory wor-k during the entire programme. Titcsc 60 days are •dditional 
than the residentiul requirement of one semester. 
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iii. Self-Fiunuccd cou(lldntes 
Candidates admitted under this category will be nt par with Full-tim~ Self-Fimmced 
candidate for the payment of fees. However, for foreign cundidutes except the change 
in the tuition fee other components of the f~ structure will he applicable. The 
candidates of this category will be govcmed by the Cl:ouse 2. iL {h) for Sl)onsorcd 
candid:1t~,s . 

iv. Caltdidatcs t·cgistct·cd under collnbonlivc research progmmme between MNNIT 
and other llnlvco·sity, n & D orgnnlsntioJo In ludla ot· abt·oad. 
Cmulidates working in approved Indian! Foreign cducalionnl instilulcs or recogni~ed 
R&D organisations, which arc equipped with the necess~ry research and library 
facilities, may be considered for admission to the Ph.D. programme in engineering 
<m.d mamogem~nf. The educational institutes locllled in India must be approvL-d by 
AICTE. The studenLs of this category wil l he govcmc(l hy !he Clnnse z. iJ, (b) for 
Sponsored canclidates. 
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New Grading System for UG/J'G programmes 

C•·•llcs, Sconc.•tcr and Cumulative Perlormun cc Index 

Grade aud Grade Points- At the en~ of the semester/summer tenn, a student i~ 
awarded a letter b'l'adc in Cllch cm1rse he/she is rct:istcred for, indicAting his/h~r 
ovcmll pcrfonnancc in that course. There are nine letter !ll'Ados. The 
coJTCspondcncc hel\veen g>·ades and points (on a 1(1-point scalc)/rD!iug is given 
below: 

Suggested Co•nd c 
Grade Point of UG/I'G 

<.:oursts -
A' 10 

-
A 9 
·-

B' 8 
.. ·- . 

~ 7 
.. _, . . 

c• (j 

-- " 

c s 
. . 
n 4 

li 
. 

2 
-

F 0 
. 

Grade roi~~~iplioo;-
(Po·cscnlly 1 
n cralivc 

10 Oulstanding 

Excellent 

8 Vcl'yGood 
- -1-- ·-

Good 

Average 

llelow Average 

4 Mno-ginal 

~Poor 

_ __ o _ _ , I_ very Poor _ 

lu adolili<>n, there nte thl'ee lcttCl' srndo.<, vir. , I, s and x, which slnnd for 
Incomplelc, S•tisfactory and Uusntbfnctory, respectively. 
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A~'"EXlJ Rli:-6 

"Rules fol' Issuance of Duplicate l>cg,.cc 

In case of loss <>f ori~inal degree by the student, the student willonakc an application to 
the Chairman, Senate, MNNIT, Allahabml for the issuance of Du1>lie<tt" Degree along 
with CoHowing d~tunculs: 

(l) R<>edpt <JfRs. 500/- deposited in Account Seclion as fcc for duplicate degree. 
(2) Copy ofl'Til. made in a police station that lhc dc~rce of the student concerned is 

lost. 

(3) An nffidavit on n non-judi~ial stamp paper of Rs .. IO.OO in co uri of law. 
(4) Copy of no!ilication made in ncwspitpe( of repute that the degree of student is lost 

mentioning lhc city where !he degree has hccnlosl. 

Af\er receiyiug the application along wilh lhe above-mentioned documents lhe office of 
the Uean (Academic Afl:1irs) will process the application and Duplic:tte Degree will be 
issued tn the sntdcnl. The Duplicat" tl<gree will hear an indication 'OUI'LICATE' on the 
top of the degree j usl below lhc name of the inslilulc and will he issued under signature 
of the Chninnan, Board of Governors and the Chairman, Senate, MNNIT, i\llahalmd. 

Minut.:s of theStt~ole nl«~in~ 2 1·0>·200"1 
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